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CHAPTER I. THE NUCLEAR STAGE

I.I. Background and purpose of the research

The development of nuclear energy has long been undisputedly considered

cf great importance for the production of energy, the development of

technology and industrial production. The large investments in re-

search, training, lengthy development projects and production required

for this development have been beyond the means of the individual or-

ganization. To mobilize the necessary funds, long term cooperative

arrangements together with formal coordination and decision-making

structures have been set up. These have taken shape in national and

international joint ventures, mergers, consortia, joint research pro-

grams and treaties. The establishment of joint decision centers and

thereby of personal interlocks as communicative tools has been vital to

this development, occuring not only between private organizations but

also between them and government. Governmental financing of research

and development projects was claimed, and government had to fulfill

other tasks too, such as providing insurance guaranties against large

nuclear accidents, safety laws for the production and handling of nu-

clear materials and equipment, acadamic training, control safety, ar-

rangments for international cooperation, export facilities, and so on.

Consequently, governmental and private actors established more and more

stable communicative and coordinative relations. Power positions of

private actors in policy-making developed that were partially beyond

parliamentary control and thereby reduced the alternatives for politi-

cal decisions.

During the seventies, through the activities and mobilization of citi-

zens who were worried about the potential safety and health hazards of

nuclear technology, the development of nuclear energy became the sub-

ject of often heated political controversy. These opponents saw them-

selves confronted with what they conceived to be a closed and mighty

nuclear complex, composed of industrial and electricity companies and

sustained by research institutions and governmental bodies.

Its motives, strength and working were only assumed, not analyzed. It

was the wish to analyze the structure of the formal communication and

dependency relations of this "complex" and its impact on public policy-
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making that motivated this research.

The main emphasis in this study is on the possible theoretical and

methodological contributions to the analysis of public policy (chapters

II to IV). The theoretical contribution applies to the indication of

the principal structures through which much of government policy is

formed (chapters VI to VII).

Methodologically, the analysis of the structural relations between

organizations involved in or influenced by public policy-making is

an important and indispensible element of public policy analysis (chap-

ter II). Structural relations that may reveal power positions in public

policy-making will be specified. Among these are economic relations,

financial relations, information relations and - most important - per-

manent communication relations at the level of major decisive agencies.

For this last category of relations a graph analytical model will be

developed (chapters III and IV).

This first chapter begins with a general outline of the international

development of nuclear energy. Some of its main characteristics are

given and groups of actors, which can be observed in almost every coun-

try involved in nuclear energy activities, are presented. The second

part of the chapter gives an impression of the Dutch nuclear energy

sector with special emphasis on the institutional aspects. The chapter

concludes with a more specific outline of this study.

1.2. International nuclear developments

1.2.1. A history of American dominance

The history of nuclear energy is, for a substantial part, that of the

technological development and commercialization of nuclear power plants

and all technologies, methods and installations belonging to the nucle-

ar fuel cycle: mining, enrichment of uranium, production of fuel ele-

ments, reprocessing and disposal of radioactive waste products.

More than 200 thousand million dollars have been spent in the Western

world, by governments and industry, on nuclear energy developments

until now. The prime incentive is the prospect of a cheap and almost

endless energy source mainly for the production of electricity. There
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have been other incentives as well: the armaments race, the output

of the heavy electrical equipment industry, and technological, economic

and political competition among the various nations.

The relationship to armament has always been very strong. The atomic

bomb marked the beginning of the use of nuclear energy; civilian nucle-

ar programs of leading countries like the United States, Great Britain

and France evolved from military programs or were influenced by mili-

tary considerations. Today, proliferation of nuclear weapons as a re-

sult of the export of nuclear reactors and technology is one of the

most discussed and controversial issues in industrial nuclear develop-

ment.

After World War II, until 1953, there was hardly any exchange of nucle-

ar information between the United States and Europe. The American nu-

clear program was predominantly military. Strategic considerations -the

proliferation of nuclear weapons - led to a restriction of the diffu-

sion and civilian use of nuclear technology. The American Atomic Energy

Committee had an absolute monopoly over and responsibility for the

development of nuclear energy; its direction and pace were determined

by considerations of national security (Kehrt 1966). In the early fif-

ties, this embargo on nuclear informatiot was rendered obsolete by

Russian nuclear progress. Furthermore, the disadvantages of the embargo

had become very evident. While civilian use of nuclear energy was ham-

pered in the United States, Great Britiar. and France threatened to

dominate civilian nuclear technology and thereby on the international

market for nuclear power plants. Their separate nuclear development

threatened to drive Europe away from the United States. In the mid-

fifties Britain was regarded as the leading country in the civilian use

of nuclear energy. At the Geneva nuclear conference in 1955, it pre-

sented an energy policy proposing that by 1975 fifty percent of British

electricity needs would be supplied by nuclear energy.

The independent policies of Great Britain and France were due to mili-

tary and political considerations. Both countries wanted to develop

their own nuclear weapons. For this they needed enriched uranium or

plutonium. Only the United States had the technology to produce enrich-

ed uranium and it refused to she re its knowledge. To develop their own

enrichment technology would cost too much time; neither was the reli-

ance on deliveries of enriched uranium by the United States an
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attractive option. So they chose to develop a nuclear reactor that used

natural uranium as a fuel : the gas graphite reactor. Plutonium, the

(waste) product of the reactor process, could be used to produce nucle-

ar bombs.

Besides the military program, the British placed much emphasis on the

use of the gas graphite reactor for electricity production. By 1955,

the British gas graphite reactor was regarded internationally as the

most advanced type for electricity production. In 1956-57, in the

Netherlands, the electricity companies considered building a reactor of

that type. However, by then the American light water reactor had become

predominant on the international nuclear market. This was due more to

economic and political circumstances than to a technological superior-

ity (Bupp & Derian 1978, Nau 1974).

In 1953 President Eisenhower, in a speech to the United Nations,

launched the 'Atoms for Peace' program. This program outlined United

States willingness to disclose nuclear information and exchange it with

other countries through bilateral treaties. European countries could

order demonstration nuclear power plants, based on American technology

and financed by American loans, the money of which was to be spent with

American firms. The United States guaranteed the enriched uranium

necessary for the operation of these light water reactors.

The 'Atoms for Peace' program constituted a strong stimulus for the

nuclear programs in many European countries. In the Netherlands it

provided the incentive to found a separate nuclear research organiza-

tion. This organization, the Stichting Reactor Centrum Nederland (RCN),

ordered its first experimental nuclear reactor, a light water type,

from the United States on the conditions of the 'Atoms for Peace' pro-

gram.

By 1958 almost every West European country had bilateral treaties with

the United States.

To the American nuclear industry, in which Westinghouse and General

Electric were especially experienced through their participation in

nuclear military programs, Europe was a promising market. Unlike the

United States, Europe was confronted with high energy costs. The Suez

crisis in 1956, which blocked the oil supply to Western Europe, added

to the difficult energy situation, making the European countries aware

of their dependence on an unreliable supply and convincing them of the
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necessity of a strong nuclear program* Optimistic views on the costs

and timing of nuclear reactor development prevailed. This optimism, to

a large degree, was based on the belief in the superiority and possi-

bilities of American nuclear technology.

Euratom, the organization of the 'six' (West Germany, France, the

Netherlands, Belgium, Italy and Luxemburg) to promote nuclear develop-

ment, was created in this mood, and Euratom gave an institutional

framework to the optimism. At the same time it constituted a framework

within which American technology and industry could promote its posi-

tion. Since its founding day in 1957 Euratom has remained strongly

oriented towards American technology. The 'three wise men' who, on

request of the 'six', wrote a report on the contribution of Euratom to

the energy supply, were especially enthusiastic about the support of

the American government and the promises of the American technology

(Annand et al. 1957), promises that now appear to have been based more

on expectation than on fact.

I_̂ 2̂ 2 •_Ex£anding_ex£ectat ions

By the end of the fifties prospects for the European energy market had

changed. Large amounts of oil had become available at low prices. Nu-

clear reactor technology appeared to be less easy to develop than had

been expected. It became evident that much more time and money would

have to be spent to make nuclear energy a commercial alternative to

fossile energy. This was true for both reactor types: the British and

French gas graphite and the American light water. Because prospects of

nuclear energy looked less optimistic, the Netherlands, and other Euro-

pean countries postponed or delayed plans to build nuclear reactors,

although research continued on an even larger scale.

As a result, the American reactor builders turned their attention to

the home market. Here the price of competing fossil fuels had remained

stable. In 1962 the American Energy Committee reported to the president

that a commercial breakthrough on reactor technology was close at hand.

This report attracted the attention of the electricity producers and

triggered an intense competition between General Electric and Westing-

house. In the following year (1963) both companies offered to deliver

complete nuclear power plants at fixed prices. Nine of these so-called

turn-key offers resulted in contracts.
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The sales of these reactors stimulated expectations about nuclear ener-

gy. After 1965 American electricity utilities placed orders without the

price guarantees. In 1966-67 the so-called "Great Bandwagon Market" for

nuclear plants occurred. The electricity companies ordered 49 plants

with four competing corporations: Westinghouse, General Electric,

Babcock & Wilcox and Combustion Engineering (Bupp & Derian 1978,49).

Figure I.I.a depicts this nuclear rush in total nuclear capacity (in

Megawatts: MW) ordered per year.

The success of the light water reactor was astonishing. But more

astonishing was the fact that its popularity was not based on experi-

ence with successful reactor operation but on simple expectations.

Every sale was seen as a justification of those expectations. Arguments

pointing to the rising costs of reactor construction failed to alter

these views and were dismissed by industry who argued that costs would

decline because of economies of scale and the learning effect. There

was no independent institution to verify these statements. Bupp and

Derian describe the situation as follows: "At the beginning of 1970,

none of the plants ordered during the Great Bandwagon Market was yet

operating in the United States. Operating experience was limited to

nuclear power plants ordered prior to 1965 • These represented an ag-

gregate generating capacity of only 4,200 MW, compared with the 72,000

MW of capacity then on order or under construction. The first light

water reactor built without any direct government financial assistance

did not begin operations until 1967. Equally important, the economic

characteristics of all the "pre-Great Bandwagon Market" plants bore

little resemblance to the characteristics of those ordered in the mid

and late 1960's. This meant that virtually all of the economic informa-

tion about the status of light water reactors in the early 1970's was

based upon expectation rather than actual experience" (Bupp & Derian

1978,70-71).

The graphs of figure I.I.a and b underline these statements. In 1973,

when, partly as a result of the rising costs of fossil fuels, a new

sales peak was reached (a total capacity of 44.817 MW ordered), only

12.265 MW new capacity was taken into operation. The mean size of these

nuclear plants was 766 MW, whereas the mean size of the newly ordered

plants was 1120 MW. This size discrepancy between reactors ordered and

reactors taken into operation still remains. This is evident from
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Figure I.I. Nuclear development in the United States.

(a) total capacity ordered (graph I) and taken into opera-

tion (graph II) in MW/year.

(b) mean size of reactors ordered (graph I) and taken into

operation (graph II); the size difference each year

(graph III) and the mean period between the order and

the first operation of the reactor (graph IV); all

graphs of (b) in three-year moving averages.

1960 '62 '64 '66 '68 '70 72 '1U '76 '78 1965'67 '69 '71 '73 '75 '77

(*) All data based on light water reactors with a capacity of 100

MW or more. Data source: Jahrbuch der Atomwirtschaft 1979, pages

B4-B5.
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graphs I to III in figure I.l.b. In the meantime, the period between

the ordering of a plant and the start of its operation increased from 5

years in 1968 to almost 10 years in 1978. Especially the construction

of large power plants was delayed. There still exists little operation-

al experience with very large reactors, of which many are under con-

struction now. The 1979 reactor accident at Three-Mile Island near

Harrisburg, Pennsylvania, an accident which has shaken the nuclear

world, concerned one of these large reactors.

The large sales drop after 1974 is probably due to several reasons, of

which some are purely economic and others result from the nuclear de-

velopment itself. The temporary satisfaction of the nuclear reactor

market after a sales wave and the decline of that market through a

smaller increase in the demand for electricity are economic reasons.

Rising costs and increasing uncertainty are reasons caused by the nu-

clear development itself.

The nuclear manufacturers, until now, have not been able to meet their

promise that nuclear energy would be cheaper than fossil energy, not-

withstanding the sharp rises in fossil fuel costs. Opposition to the

nuclear program, from the late 1960's onwards, has caused construction

delays and higher safety standards, increasing the uncertainty in the

planning of electricity producers and increasing the costs of the nu-

clear power plants themselves. But opposition probably was not the

principal reason for the higher costs. A basic error was that power

plants were offered for which no or little constructional and opera-

tional experience was available. Design alterations required during

construction rendered previous cost estimates obsolete. Even larger

nuclear plants were designed to gain economies of scale but these gains

became losses through inexperience. In this respect the nuclear reactor

development resembles the u_ elopment of the first mammoth oil tank-

ers.

Another major reason for the lack of new orders has been the fact that

industry and the electricity producers have promoted the commercializa-

tion of nuclear energy without much regard for the less profitable

elements in the nuclear fuels cycle, like the reprocessing of used

nuclear fuels and the disposal of nuclear waste. These are unsolved

problems that now block expansion in many countries.
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1.2.3^_The Eurooean_market

In Europe the American light water reactor success story made a great

impression. European industry made a run on American licences. Most

European countries except France and Great Britain had little experi-

ence with reactor manufacturing, and manufacturing capacity was divided

over many companies and countries. In 1972 more than 10 industrial

combinations offered light water reactors, many of them licenced by

Westinghouse and General Electric. Those two American multinationals

then had a 75-percent share of the American market and in Europe a 79-

percent share if their licencees are included. Germany and all smaller

European countries had chosen the light water reactor early in the

sixties. France followed suit in 1969 and Britain also decided to build

reactors of this type in the late seventies.

Due to the technological gap sad the process of industrial reorganiza-

tion, the European development differed from the American. Figure 1.2

pictures this. The order, respectively the start of exploitation of

American (graphs I and II) and European and Japanese nuclear capacities

(graphs III and IV), is given in three-year moving averages. In Europe

and Japan nuclear development lags behind that in America, is smaller

in size and smoother. Though the size of the European and Japanese

reactors, in general, is smaller than those ordered in the United

States and the construction time is shorter, the tendencies of growing

size and longer lead times is the same.

In Europe the West German Kraftwerk Union, a daughter company of

Siemens AG, has developed into a strong and independent competitor of

the American companies. The French nuclear industry promises to reach a

similar position through a large national nuclear program.

In Europe economic factors and opposition to nuclear snergy'also had an

impact on the nuclear programs: after 1975 a sharp drop in the orders

-of reactors occurred.

The opposition has a different character, evolution and impact in var-

ious countries. In the United States - especially after the Harrisburg

accident in 1979 - opposition has led to a de facto moratorium. In

Germany the situation is little different from that in the United

States. Other countries like Austria, Norway and Denmark have abstained

from nuclear energy. France, Belgium, Japan and Eastern Europe still

are continuing their nuclear programs without much opposition. In the
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Figure 1.2. Trends in nuclear development in Europe and Japan as

compared with the United States. Total capacities ordered

and taken into operation in three-year moving averages.*
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1960 '62 '68 '70 72 '74 '76

* Source: Jahrbuch der Atomwirtschaft 1979, page B4 to B5.

Netherlands a de facto moratorium was reached in 1978 when the govern-

ment decided to organize a nationwide discussion about the use of nu-

clear energy. This discussion probably will start in 1982 and is pro-

jected to take two years.

The light water reactor still dominates the market; the development of

advanced reactors has met more difficulties than expected and will not

be concluded before the 1990's. One of the problems is political: the

high risk of proliferation of nuclear weapons. This is the reason why
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the Carter administration in April 1977 revised its nuclear policy. The

reprocessing of nuclear waste and the development of fast breeder reac-

tors were both abandoned, because these activities involve the produc-

tion of plutonium which is used for nuclear bombs. Several European

governments disapproved of this decision and attempts have since been

made to reconcile the American and European views on nuclear develop-

ment. To put it succinctly: the United States claims that the world is

not a safe place with the fast breeder, while Europe claims that nucle-

ar energy has no future without it and that safeguards against prolif-

eration must be sought in the control of the nuclear fuel cycle.

In the next three subsections we will emphasize those institutions,

advisory bodies, industries and joint-ventures that were created to

play a part in nuclear activities and policy-making in the Netherlands.

We will also pay special attention to the role of government as con-

ceived by government itself and to the governmental perception of the

roles of industry, research and the public in nuclear policy-making.

1.3. Forming of the Dutch Nuclear institutional framework

1.3.1 Scientific initiative and >he creation of RCN

At the end of World War II leading Dutch physical scientists realized

that the United States, as a consequence of the developments of atomic

weapons, had taken an enormous leap in the knowledge of nuclear phys-

ics. The possible applications of this knowledge were considered to be

of great importance for the industrial and energy future of the Nether-

lands. If the Netherlands wanted to prevent a definite time-lag, it had

to make a big start in nuclear research.

In 1946 the Minister of Education and Sciences supported an initiative

by leading scientists to create a research organization in the field of

nuclear energy and nuclear physics: the Stichting Fundamenteel Onder-

zoek der Materie (Foundation of Fundamental Research on Matter - FOM).

In the same year, FOM Ijgether with the multinational electrical cor-

poration Philips and the city of Amsterdam founded the Instituut voor

Kernphysisch Onderzoek (Institute for Nuclear Physics Research - IKO),

which was especially active in the production and sale of isotopes.

FOM established working groups in various fields of nuclear research.

The scientists were largely recruited from and attached to
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universities. In this way, strong communicative and working links be-

tween FOM and the physical science departments of the universities were

created.

These first post-war years were very fruitful for the advancement of

scientific organization and research. The scientific world had a firm

stronghold in the Schemerhorn cabinet, a coalition of social democrats

and Christian democrats; the Prime Minister, the Minister of Education

and Sciences and the Minister of Finance came from their ranks (ZWO

1975). Not only were FOM and IKO established but also an organization

to promote, coordinate and finance fundamental research. This Neder-

landse Organisatie voor Zuiver-Wetenschappelijk Onderzoek (Netherlands

Organization for the Advancement of Pure Research - ZWO) was formed

provisionally in 1947 and definitively by law in 1950. ZWO advises the

Minister of Education and Sciences on the promotion and coordination of

fundamental research and it finances - with money from the Ministry -

such research. The organization thus has both an executive and an ad-

visory task. Its managing and advisory boards are composed almost en-

tirely of scientists, in accordance with the view of its founders that

the promotion of fundamental research should rest in the hands of

scientists themselves. From 1947 onwards ZWO has financed FOM, whose

boards also are dominated by scientists.

Another important actor in the scientific field is the Centrale Organi-

satie voor Toegepast Natuurwetenschappelijk Onderzoek (Central Organi-

zation for Applied Scientific Research - Central Organization TNO).

This organization was established by law in 1932. Its purpose is the

promotion of applied scientific research. The organization and its four

special organizations for industrial, defense, health and food research

have a high degree of autonomy in the formulation of their respective

policies. The boards of the Central Organization TNO and the special

organizations are composed of scientists, government officials and

representatives from sectors of society served by the specific organi-

zation. On the boards of the Central Organization TNO and the special

organization for industrial research (Technical Organization TNO) the

industrial position is strong.

Research on nuclear physics in the early post-war years was largely

fundamental and not directed to a specific energy goal. An important

step towards research on nuclear energy reactors was made by FOM in
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1950. In a letter to the Minister of Education and Sciences the organi-

zation explained the scientific and economic importance of nuclear

reactors and proposed to establish a reactor centre. The institutional

framework was provided within the FOM organization by the creation of

a Reactor Committee in 1950. This committee of scientists played a

leading part in the promotion of nuclear energy research until 1955. It

managed a nuclear cooperation project with Norway in the Joint Estab-

lishment for Nuclear Energy Research (JENER) and investigated the pos-

sibility of the construction of a nuclear reactor in the Netherlands,

seeking contacts with the TNO organization, the research organization

of the electricity companies, KEMA, and industry. In 1V»:"3 President

Eisenhower launched the "Atoms for Peace" program, which, as mentioned

earlier, constituted a strong stimulus for nuclear programs in many

European countries.

The subsequent proposal of the Netherlands the Reactor Committee to

build a reactor constituted the first large step in applied research on

nuclear physics. It was therefore presented not only to the Minister of

Education and Sciences, Mr. Cals, but also to his colleague, the

Minister of Economic Affairs, Dr. Zijlstra, who was responsible for

applied research.

From the beginning, the organizational framework for the reactor centre

was an issue. FOM preferred to incorporate the reactor centre within

its own organization. It argued that pure and applied research and even

production on nuclear physics were inseparably connected at this stage

of development.

The ministers concerned installed an Advisory Committee ot Nuclear

Physics Research to consider nuclear energy research '-"icV special at-

tention to the institutional framework of the FOM activities; and the

relation of this organization to TNO and ZWO. The appointed members

were scientists, four of them external directors of FOM and at the same

time representatives of TNO, ZWO and the KEMA. Though the committee

initially seemed to favour a split of the reactor activities from the

FOM organization (FOM 1953), it gave in to the wishes of FOM in its

end-report of 1954. The committee's view that the reactor centre should

be part of the FOM organization for the time being was adopted by the

ministers (3403, 3 and 6, 1954).

Government pressed on with a proposal to parliament to finance half of
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the reactor centre (the other half to be financed by industry) and to

leave the reactor centre within the institutional framework of FOM.

Though parliament agreed with the reactor centre, it opposed the insti-

tutional suggestions. It wished a separate organization for the reactor

centre in order to establish clear relations between FOM, TNO and ZWO

on the one hand and between government, science and industry within the

new organization on the other hand (3404, 5 and 7, 1954 and Tweede

Kamer 1953-1954, Handelingen 2555 - 2587). Government gave in and prom-

ised to design a new organization that would operate the reactor and in

which government, science, industry and the electricity producers would

be partners.

In 1955 the Stichting Reactor Centrum Nederland (Foundation Netherlands

Reactor Centre - RCN) was established. The RCN had a very heavy organi-

zational top: besides the managing director and a controlling board

there existed a scientific advisory board and a large curatorium. The

seats of the controlling board and the curatorium were equally divided

among government (Ministry of Economic Affairs and Ministry of Social

Affairs and Health), FOM (science), the research organization of the

electricity producers - KEMA - and industry. FOM could nominate two

thirds of the members of the scientific advisory board. This organiza-

tional influence was to compensate for its loss of activities. Apart

from the reactor centre, yet to be built, RCN took over several FOM

activities: the joint reactor research project with Norway, the reactor

research project with KEMA and the project to enrich uranium by the

ultra centrifuge method, under development by the FOM working group on

mass separation and analysis.

Investment capital and exploitation costs were to be borne one-half by

government, and one-quarter each by industry and the electricity pro-

ducers. The last two partners were not willing to guarantee their share

beyond the first 28 DFL million. After four years government already

accounted for two thirds of the capital investment and five-sixths of

the exploitation costs. In 1958 government influence within the organi-

zation was enlarged in order to account for the larger financial con-

tribution. The controlling board was extended with the addition of

government representatives and the Minister of Economic Affairs reser-

ved the right to approve the budget.

The rationale of the government's participation in RCN was that of an
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equal partner and of a keeper of the common good. In matters of public

health and foreign policy special government approval was needed. In

matters of safety and security governmental rules had to be applied. In

all other cases - notably research policy - equality in decision making

between the partners existed.

In the beginning the tasks and activities of the RCN were subject to

much confusion. Especially in parliament the impression existed for

some years that the RCN had special tasks in the coordination of nucle-

ar research and even of nuclear development as a whole. Government made

clear that the RCN only functioned as a research organization, not as

an administrative body that coordinates or initiates nuclear policy.

The reactor centre neither managed nor coordinated all nuclear research

nor did it have a special advisory position to government (4727, 6,

1960). The organization did not develop very fast in the fifties and

though it had by far the largest nuclear research capacity and coor-

dinated special nuclear projects of the KEMA, FOM and TNO, these organ-

izations reserved the right to make their own decisions on nuclear

research.

The establishment of RCN in 1955 marked the transition from fundamental

research to applied research. It was accompanied by a number of other

changes. Through RCN, industry and the electricity companies got a

direct say in nuclear research policy.

The main responsibility for nuclear development in government had moved

from the Ministry of Education and Sciences to the Ministry of Economic

Affairs. The reactor centre proposal, offered by both ministries (and

the Ministry of Finance), was handled in parliament by the economic

committee. From 1955 onwards energy and industry considerations pre-

vailed in the governmental papers on nuclear development.

Apart from the establishment of RCN two other institutional changes had

taken place. The Interdepartmental Committee on Atomic Energy was form-

ed by decision of Prime Minister Drees in 1955. This committee of civil

servants from various ministries and representatives of RCN and the

Health Council had to advise and coordinate governmental policy. It did

not have special prerogatives and predominantly served in interdepart-

mental coordination and policy preparation. Parliament, in 1956, on the

initiative of the Partij van de Arbeid (Labour Party) formed a special

committee on nuclear energy in order to be better able to follow
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government policy on this matter.

By these institutional changes the beginning of a nuclear policy -~ector

was established. It had emerged from the science policy sector. FOM,

the initiator of the reactor centre, had proposed to keep the develop-

ment within the science policy sector. It took the opinion and power of

an outsider, parliament, to create a new organization and form the

nucleus of a new policy sector. From 1955 onwards, nuclear energy

policy was an ever-returning issue in governmental policy-making.

Ii3-12i_Governmental_a£2roach_to_nuclear_develo£ment

In the discussion of the RCN structure parliament urged the Minister of

Economic Affairs to produce a paper on nuclear energy technology and

production and to define the task of government in this development

(Tweede Kamer 1955-56, Handelingen 3297 - 3314).

In 1957, Minister Zijlstra presented a paper on nuclear energy (4747,

2, 1957), the contents of which were strongly influenced by optimistic

expectations about a fast introduction of nuclear energy sad by the bad

fossil energy position of Western Europe. The paper pointed out the

growing dependence on foreign energy resources and the danger of high

energy prices and even of an energy shortage. Europe was still under

the influence of the Suez crisis of 1956.

On the other hand, nuclear technology seemed very promising and fast-

developing. The six countries of the EEC had just received the enthu-

siastic report of the so-called "three wise men" (Louis Armand, Franz

Etzel and Fransesco Giordan!) who investigated the possibilities of

nuclear technology for the production of energy. Using British and

American data they sketched a very optimistic picture of the progress

of nuclear technology (Armand et al. 1957). The paper of Minister

Zijlstra reflected this optimism: it was expected that by 1975 fifty

percent of the electricity in the Netherlands would be produced by

nuclear power.

How did the government see its part in attaining this far reaching

goal? The minister stated that in the Dutch political and economic

system, central government did not have and should not have a dominat-

ing position in the fields of research and production. The task of

government would be to stimulate, support and coordinate the initia-

tives of the parties concerned and to create rules for safety and
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security if necessary.

Government was willing to provide money, to create communicative links,

to coordinate and to stimulate a concentration of efforts, but not to

determine electricity planning or undertake industrial ventures or

develop its own research policy.

The majority of parliament agreed with this position. Only the Labour

Party, a major partner in the government coalition of Christian demo-

crats and social democrats, and the smaller left wing parties objected

to this rather detached approach. The speaker of the Labour Party Mr.

Nederhorst urged a more active and initiating position of government.

He pleaded for the establishment of an Atomic Energy Council and an

Atomic Energy Agency or Ministry with special coordinative and admini-

strative powers. He pointed out that government had neither the effec-

tive means nor substantial programs to reach the projected level of

nuclear power by 1975.

Dr. Zijlstra, a Christian democrat, replied (4727, 4, 1958) that nucle-

ar technology was an extension of existing technological development

and did not need philosophies and structures at variance with the

existing ones. The main responsibility for nuclear development was with

industry, electricity producers and research. The main tool of govern-

ment was financial.

This point of view, which prevailed in government until the mid-seven-

ties, failed to recognize that nuclear technology by virtue of its size

and because of its political, financial, health and safety implica-

tions, all of which had a larger impact than previous technologies, was

essentially different and needed another approach. It needed safeguards

against informational power positions of the partners, special arrange-

ments for an independent and strong informational position of those

agencies responsible for health and safety, and special arrangements

and powers to evaluate and control development.

These arrangements, as we will also see in our analysis of the nuclear

sector, were not made at the time. The nuclear staff of the Ministry of

Economic Affairs was very small compared with the staffing, expertise

and know-how of the other participants. The ministry had to rely on

information from these participants making it very dependent on them.

Its self-chosen task of stimulating nuclear development undermined its

controlling ability even further.
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The Ministry of Social Affairs and Health, whose task was to establish

and control safety and health standards, had to rely on Information

from research organizations like the Reactor Centrum Nederland (RCN),

whose prime task was the promotion of the development and use of nucle-

ar technology.

By maintaining its traditional philosophy government contributed to the

development of a policy structure in which stimulative and controlling

functions were not clearly separated and no effective, evaluative coun-

tervailing power against the position of the participants came into

existence. Government's preoccupation with nuclear development created

the impression that it had substantial determining powers at its dis-

posal where, as we will see in chapter VII, in reality it was strongly

dependent on the decisions and information of the other participants.

This confusion was strongly reflected in discussions in parliament,

revealing that - at least until 1970 - parliament was not very well

informed on the essentials of the nuclear program. Because its main

informational source was the Ministry of Economic Affairs, it had an

even weaker informational position than the Ministry itself.

1.3.3. Emergence of industry

After 1958 the initial enthusiasm in nuclear technology waned. Nuclear

reactor technology had more problems than expected. Cost estimates of

electricity produced by nuclear power plants rose and it became evident

that commercial nuclear electricity production had yet a long way to go

(4727, 5 1960 and Rutten 1960).

The issue was not as pressing as it was in 1957 because the fossil

energy situation had improved. Large amounts of oil from the Middle

East became available against low prices. In the Netherlands an exten-

sive natural gas reserve was discovered at Slochteren in the province

of Groningen, which in the second half of the sixties provided a low-

priced energy resource for electricity production.

The plans of electricity producers to build a nuclear power plant were

postponed in 1959.

This new situation notwithstanding, nuclear development went on, though

at a slower pace. Flans were made, projects were set up and structures

and positions were taken and consolidated in preparation for what was

thought to be the inevitable success of and need for nuclear
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technology.

Industrial arguments replaced energy motives as the main justification

of the nuclear program. Knowledge of nuclear technology and production

methods was seen as the standard by which a national industry could be

measured. It was connected to competitiveness of the industry as a

whole and ultimately to national output and the balance of payments.

Companies were very cautious about entering the nuclear venture. Until

1955 few were actively interested in its technology. The electronic

multinational Philips participated in the Institute of Nuclear Physics

Research (IKO) and produced isotopes, first within the IKO framework,

later in cooperation with Reactor Centrum Nederland (RCN). RCN, the

research organization of the electricity producers KEMA and Philips,

started to research the production of fuel elements for nuclear power

plants (1958).

One of the managers of the Philips company, Mr. Tromp, was a prominent

industrial promotor of nuclear energy. Other companies with interests

in nuclear development were the BPM, the Dutch daughter company of the

Royal Dutch/Shell group, and the Verenigde Machine Fabrieken (VMF),

active in research on uranium enrichment through its subsidiary,

Werkspoor NV. This project started in the early fifties at FOM and was

coordinated by RCN from 1955 onwards.

In 1957 shipbuilders and engineering companies together with RCN, TNO

and the Technical University of Delft formed the Stichting Kernvoort-

stuwing Koopvaardijschepen (Foundation for the Nuclear Propulsion of

Seagoing Vessels - SKK).

The joint-venture Neratoom was established in 1959 by Philips and all

major engineering and shipbuilding companies. The partners were the

first to produce components of nuclear research and power reactors.

With the creation of RCN in 1955 government strove to unite all inter-

ests connected to reactor development into one organization in order to

further cooperation. This purpose was not fulfilled.

Cooperation in fundamental and applied research is quite different from

cooperation in development and production. In the latter, economic and

commercial interests prevail. Electricity companies are reluctant to

have too close relations with power plant manufacturers as that reduces

their freedom of choice on the market; industrial companies are well

aware that their interests need not coincide with those of scientists
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and government. The electricity producers, therefore, were anxious to

maintain an independent position and the industrial companies united

outside the RCN in the SKK and - more important - in Neratoom.

They did not see RCN necessarily as a partner or as a coordinative

structure, but probably more as a research organization that should be

financed mainly by government.

The growing importance of industry was stressed by the forming of the

ad hoc Committee on Nuclear Industry Development, better known as the

Tromp Committee, by the Minister of Economic Affairs in April 1960.

The Tromp Committee, named after its president who was also the vice-

president of Philips, had as its members managing directors of Shell

Nederland, The Dutch State Mines (DSM), Rotterdamse Droogdok Mij. (The

Rotterdam Dockyard Company and W. Smit en Co's Transformatoren Fabriek

N.V. Though the committee only existed a very short while, its final

report in 1960 has had a large impact on nuclear activities.

The committee had to advise the minister on nuclear production fields

offering the best prospects for industry, on the direction and size of

industrial nuclear research and development, and on the organizational

framework of industrial research and development projects.

One of its recommendations referred to the structure of the nuclear

policy sector. The committee complained that too many persons, institu-

tions, councils etc. were involved in nuclear decision-making. They

argued that research and development was primarily the domain of indus-

try and pleaded for an organizational structure in which a small coun-

cil would advise the Minister of Economic Affairs on nuclear develop-

ment projects. This council was to be composed of representatives from

the industrial sector. Leading civil servants of the Ministries of Eco-

nomic Affairs and Finance were to be allowed to attend the meetings.

The committee also pleaded for a simpler and more "industrial" struc-

ture of the RCN management.

I^3i4i_Creation_of__the_adyisor2_structure

The recommendations of the Tromp Committee came shortly after govern-

ment had presented the Nuclear Energy Bill to Parliament (5861, 1 to 3,

1960). The bill provided for an advisory structure quite different from

that suggested by the Tromp Committee. It further regulated the re-

sponsibilities of the Ministries and presented the framework for rules
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concerning the possession, handling, transport and production of nucle-

ar materials and equipment.

Parliament had pressed government to present such a bill for a number

of years. Much dissatisfaction existed with governmental policy-making

which was thought to be hampered by power struggles among the many

ministries concerned. Nine ministries, for instance, were represented

in the (interdepartmental) Committee on Atomic Energy, whose function

was to prepare government policy.

The slow start of RCN (the completion of the research reactor was de-

layed two years) and what was conceived to be the inadequate training

of nuclear scientists also annoyed the members of parliament. The sus-

picion existed that government through an inadequate policy had widened

the technological gap with other countries.

The Committee on Atomic Energy had designed the bill and again, as in

the case of FOM, this institutional part of che nuclear policy sector

was not able to produce major structural changes. A nuclear council was

proposed that appeared to be almost a copy of the committee itself.

Members were to include representatives of nine ministries and the

presidents of the five permanent subcommittees.

The articles regulating the granting of licences, too, made clear that

the various ministries were reluctant to give up their prerogatives.

Parliament received the bill with much criticism. The conspicuous dis-

persion of responsibilities would have only hampered nuclear policy

more and more. Most members were especially dissatisfied with the pro-

posed nuclear council. This was considered to be a continuation of the

existing and much criticized committee and too large. It was feared

that the council would be crippled by ministerial struggles over the

division of responsibilities. The predominance of civil servants would

lead to a confusion of policy preparation and advice.

Most members of parliament pleaded for an independent council and some

asked why representatives from industry had no place in the structure.

A year after the parliamentary discussion, government presented a new

bill in which the advisory structure was altered altogether and the

main responsibilities and regulative powers were allocated to the Min-

isters of Economic Affairs and of Social Affairs and Health (5861, 7,

1961).

The changes responded to the critique of the ad_ hoc Committee on
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Nuclear Industrial Development (Tromp Committee) and parliament.

Four independent advisory bodies were mentioned In the bill: the indus-

trial, scientific and health councils and a central council created to

coordinate the views of these three.

The first three councils were each represented by two members in the

Centrale Raad voor de Kernenergie (Central Council on Nuclear

Energy - CRK). Other represented bodies were the three main ministries

responsible for nuclear policy - the Ministries of Economic Affairs,

Social Affairs and Health, and Sciences and Education - and three re-

search organizations - the Technical Organization TNO, the RCN (Reactor

Centrum Nederland) and ZWO (Netherlands Foundation for the Advancement

of Pure Research).

The council united all responsible actors in nuclear development and

seemed to be. well equipped both to give the general view on nuclear

development and to coordinate the advice of the other boards, as

intended by its designers.

These tasks were never performed for several reasons. First, the CRK

was not really a superior council. Each of the thrae other councils had

an independent position and could advise its own minister directly.

The industrial council and the health council were directly connected

to their respective ministries through an advisory position of civil

servants. Second, there was no need for the general view and coordina-

tive task of the CRK. Apart from advice on matters concerning nuclear

regulations based on the Nuclear Energy Law, the CRK has hardly func-

tioned in policy-making. Again it was parliament which concluded that

the council did not function as intended and was in fact a duplicate of

the other councils (9800, H XIII 36, 1969 and Tweede Kamer 1969-1970,

Handelingen 3869). In 1970 the CRK itself proposed to be dissolved (CRK

1970); this was not effectuated until 1974.

The third reason for the failure of the CRK lies in the growing power

position of the industrial council. The Industriële Raad voor de Kern-

energie (Industrial Council on Nuclear Energy - IRK) was initially

composed of representatives of industry and the electricity companies.

Civil servants of the Ministry of Economic Affairs attended the meet-

ings.

In 1965 the council was extended by its own request to include a repre-

sentative of the RCN and in 1967 the managing director of TNO became a
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member. The IRK was destined to play the leading part in nuclear policy

because nuclear development was seen as nuclear industrial development.

Industry set the targets and research had to conform to them. The

addition of research managers to the council enhanced its position. Now

managers from important industrial, electricity and research bodies

were brought together to discuss, design and advise on nuclear policy

matters. They could directly communicate with high officials of the

Ministry of Economic Affairs.

The IRK has advised on all major industrial nuclear and nuclear re-

search projects and its advice has had a large influence on nuclear

development. It was, in fact, the only council which was evaluated

positively, in ten*, of policy-making, on those occasions in which the

advisory structure was the subject of parliamentary discussion (9800, H

XIII, 36, 1970; 11761, 1, 1972 and 13122, 2, 1974).

One of the instruments of the IRK was financial. It could recommend the

allocation of money from the Nuclear Industrial Development Fund to

industrial nuclear projects. The Nuclear Industrial Development Fund

was a special fund from the Ministry of Economic Affairs to be used to

stimulate industrial nuclear research projects that promised to become

commercial. All the recommendations of the council were effectuated.

Already in 1958, preliminary discussions had started between the Minis-

try of Education and Sciences and scientists, among them the chairmen

of ZV70 and TNO, about the creation of a scientific council on nuclear

energy. The initial plans to subordinate this council to the proposed

Nuclear Energy Council met with much resistance within the scientific

world (Meijlink 1976). In the first draft of the nuclear energy bill

this subordination was omitted and in the second draft an independent

Scientific Council on Nuclear Energy (Wetenschappelijke Raad voor de

Kernenergie - WRK) was proposed. This council was to advise the minis-

ters and scientific institutions on fundamental and applied scientific

matters concerning nuclear energy. Its task also included advice on the

cooperation between research organizations and scientific nuclear

training. The council was not set up as a body of representatives from

the different nuclear research organizations, though it probably was

considered necessary that the chairmen of ZWO and TNO, both organiza-

tions with coordinative and advisory tasks concerning - respectively -

fundamental and applied research, be members of it. The independence of
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the council was stressed by the absence of representatives of the Min-

istry of Education and Sciences. Because of the special design of the

council it has never played a coordinative policy-making function in

the way the IRK has done. That it did not constitute such an important

meeting centre in nuclear policy communications will be reflected in

our findings in chapter VII.

The WRK was well equipped for its task and has been very active in its

field, which did not, however, cover the major industrial nuclear pro-

jects enough to have a large influence on nuclear energy policy. By

1970, when the nuclear advisory structure came under parliamentary

attention once again, there was not much support for the WRK. Sugges-

tions were made to dissolve the council or merge it with other more

general councils on science policy.

An even weaker policy-making position concerning the priorities of

nuclear energy was held by the Health Council. This body was

established in 1919, and reorganized in 1956, to advise the ministers

on scientific progress in matters of public health. Special subcommit-

tees advised the Minister of Social Affairs and Health on health and

safety aspects of nuclear energy. While council has been heard in

relation to the establishment of all new nuclear installations in the

Netherlands, until 1975 its advice was always considered as a control-

ling and checking element in the construction of installations. It

never entered into the decision-making when the project as a whole was

decided. That is to say, its advice never was an element of considera-

tion in the rejection or acceptance of a project.

The former interdepartmental Committee on Atomic Energy was replaced by

the Interdepartementele Commissie voor de Kernenergie (Interdepartment-

al Committee on Nuclear Energy - ICK). The ICK functioned in the inter-

departmental preparation and coordination of governmental policy. All

advice of the independent councils was received and commented on by the

ICK.

I^3i5^_Industrial__coogeration_and_internationalization

The decisions concerning institutional arrangements in the fifties and

early sixties created a rather confusing whole of advisory bodies and

institutions, all in one way or another contributing to nuclear devel-

opment and policy-making. Even participants and parliament - as we will
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see - lost their way in this complex set of actors. In the sixties the

picture became even more complicated by the growing involvement of

industry, which was accompanied by the foundation of new industrial

actors: as joint-ventures. Government took a share in some of these

joint-ventures, adding to diffusion of decision-making by governmental

and private actors.

The increased industrial involvement was a direct consequence of the

growing industrial character of nuclear activities. This was accompa-

nied and effectuated by several developments: (1) a concentration with-

in the nuclear industry; (2) industrial cooperation on major nuclear

projects; (3) a changing attitude of industry towards the research

organizations, especially RCN and (4) internationalization of nuclear

development.

(1) Concentration within the nuclear indusrty took place between 1965

and 1967 when five partners in the nuclear joint venture Neratoom merg-

ed into the Rijn Schelde Company, which in turn merged with the Verolme

Shipbuilding Company in 1971 to become the Rijn Schelde Verolme - RSV -

Concern. These mergers were stimulated by a shrinking shipbuilding

market and by the wish to concentrate engineering capacity. It resulted

in a concentration of nuclear activities in RSV, which became the most

prominent nuclear production company in the Netherlands.

(2) Industrial cooperation first occurred with the development of light

water reactors. Industrial nuclear development began in the mid-sixties

as a result of the successes of the American nuclear industry described

in section 2.2. At first, industrial activities concentrated - within

the Neratoom framework - on the creation of a Dutch nuclear industry

that could offer a complete nuclear power plant. The project failed in

1969. This and other nuclear projects will be analyzed at more length

in chapter VII. Two other projects met with more success. The Neratoom

combination redirected its attention to the construction of a prototype

sodium cooled fast breeder reactor in cooperation with West Germany and

Belgium. Consortia were formed in the late sixties and construction was

still going on in 1982.

In 1969 Ultra Centrifuge Nederland (UCN) was established as a Dutch

joint-venture and partner in cooperation with the United Kingdom, the

German Federal Republic and the Netherlands to develop and produce

ultra centrifuges for the production and trade of enriched uranium.
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And, finally, in 1972, Interfuel B.V. was created for the manufacturing

of fuel elements for nuclear power stations.

The UCN case deserves special attention as an example of government

participation in industrial ventures. In 1956 the Minister of Economic

Affairs defined two cardinal rules of govenment policy: that govern-

ment would not finance the industrial development stage and would not

engage in industrial ventures (1.3.2). The first was broken in the

early sixties with the creation of the Industrial Nuclear Development

Fund and the second with the foundation of the UCN. Government took a

55-percent share in the capital of this joint-venture (in contrast with

its German and English counterparts), arguing that the project was

still in its development stage.

By 1979 the UCN reached its commercial phase through an extension of

its production facilities. Because the enrichment of uranium involves

the risk of a proliferation of nuclear weapons, it had become a major

issue in Dutch politics. The political uncertainties thus connected to

the project meant that the industrial partners were reluctant to extend

their financial participation. Thereupon, government extended its capi-

tal share to 98 percent in order to continue the venture, thus engaging

in - contrary to its earlier statements - the financing and risk-taking

of commercial activities in nuclear production. The influence of indus-

try within the board of directors remained.

(3) The stronger industrial interest also resulted in a better repre-

sentation of industry in the RCN. After the first industrial enthusiasm

for nuclear energy had faded in the late fifties, the companies took

little interest in the program of the RCN. The RCN started research on

a small prototype light water reactor for the propulsion of sea ves-

sels. Though industry supported the project (Tromp 1960, IRK 1963), it

made no commitments for an industrial follow-up and the research organ-

ization continued the program on its own.

With the increase in nuclear prospects, industrial interest in RCN was

revived and much dissatisfaction was expressed about the divergence of

the RCN programming from industrial interests.

The RCN found itself in the difficult situation of attracting no sup-

port from industry for its own reactor program while the same industry

urged more research on the ultra centrifuge and fast breeder programs.

Parliament took interest in the matter and the Minister of Economic
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Affairs, Mr. Nelissen, was requested to use his influence to enable a

restructuring of the RCN in such a way that industrial interests could

be met more directly (9800, H XIII, 36, 1969 and Tweede Kamer 1969-

1970, Handeling 3858-3888).

On the managerial level the restructuring resulted in the abolition in

1970 of the curatorium of RCN, a large, ineffective and powerless board

of representatives from industry, research and the electricity produc-

ers and in a reduction of the controlling board. In 1971 an industrial

research manager of Shell was appuinted the new chairman of the con-

trolling board. The position of industry was strengthened and the posi-

tion of the electricity companies was maintained whereas the influence

of FOM was reduced. The relatively subordinate relation between RCN and

KEMA, which caused much programming troubles, and between RCN and TNO

were maintained. This restructuring realized part of the industrial

wishes already expressed by the Tromp Committee in 1960.

The ultra centrifuge project and the fast breeder project were the

major international industrial and research projects. Within the frame-

work of these projects international committees and other meeting

bodies were formed in which research managers as well as industrial

managers and governmental officials of the respective countries could

meet and formulate common positions.

(4) The international character of the industrial nuclear projects is

expressed in figure 1.3 by the international participation of the major

industrial actors in 1972. National cooperation also is expressed in

this figure.

The upper part of the figure represents the participation of industrial

companies - the two major engineering companies RSV and VMF, the

electrotechnical company Philips, the international oil company Shell

and the state owned chemical company DSM - the coordinative company of

the electricity producers, SEP, and government in the Dutch nuclear

joint-ventures. The two major engineering companies have the lion's

share. They too are directly connected with foreign nuclear power manu-

facturers through consortium agreements to offer nuclear power plants

on the Dutch market. RSV is associated with the United States company

General Electric and VMF with the German company Siemens. Each consor-

tium offers a different type of light water reactor.

Through the participation of UCN in the international project and
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Figure 1.3• National and international participation in 1972.
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Neratoom in the fast breeder reactor project Dutch industry is connect-

ed wit the British, German and Belgian nuclear industry. These inter-

national projects imply international decision-making on industrial,

research and governmental levels.

The figure only presents industrial cooperation; the level of inter-

national cooperation and exchange is even more interesting in the case

of research activities.

Internationalization became necessary because the large investment

requirements for nuclear projects exceeded the national possibilities.

It had the additional benefit of admission to the larger market neces-

sary for successful commercial operation. It was the lack of a large

national market that thwarted the industrial plans for an independent

nuclear industry. RSV and VMF (see figure 3) were forced to join for-

eign reactor-builders and to settle for the position of component sup-

plier. In terms of national policy-making, internationalization had a

disadvantage. Policy alternatives were reduced through international

agreements and governments and industry of foreign countries became

powerful actors in nuclear decision-making on the ultra centrifuge and

fast breeder reactor projects.

1.3.6. Growing_resistance and a new^governmental approach

In the seventies new factors made nuclear policy-making part of a more

general energy policy-making and strengthened the position of govern-

ment. New actors got access to decision-making. Among them were citizen

groups, represented through consumer associations and labour unions.

Pressure for change came from the proponents as well as from the oppon-

ents of nuclear development.

In the opinion of industry, the electricity producers and the research

organizations, nuclear energy had become mature by 1970. Nuclear tech-

nology was to be accepted and would enter a promising future. This

opinion was reflected in the paper on nuclear energy policy presented

in 1972 (11761, 2, 1972) on request of parliament. Parliament was very

much concerned by the confusing and chaotic impression made by govern-

mental nuclear policy-making due to the difficulties concerning the RCN

organization and program (Tweede Kamer, 1969-1970, Handeling 3883 -

3888). In the paper, the Minister of Economic Affairs, Mr. Langman, a

member of the Liberal Party (the W D ) , confirmed the governmental
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philosophy towards nuclear energy policy-making as it was first devel-

oped by his predecessor, Dr. Zijlstra, in 1957 (section 3.2). By now

the special institutional arrangements necessary to support nuclear

development were due to disappear, he declared, because nuclear energy

had gradually lost its exceptional character and had become but one

aspect of long-existing activities.

From two other sides, the civil population and the international energy

situation, forces of change emerged. Civilian resistance against nucle-

ar energy, which had started in 1970 as a very small movement, was now

supported by scientists and political groups and parties from the left.

The movement derived inspiration from American experiences and the

publications and warnings of the 'Club of Rome Project' about the dan-

gers of unlimited growth (Meadows c.s. 1972). The 'Club of Rome' warn-

ing, in general, got a receptive attention in this densely populated

country.

It would be exaggerated to call the movement anti-nuclear. It was a

conglomerate, an often-changing alliance of citizens, established en-

vironmental movements and political groups whose objectives ranged from

total rejection to a slower and more controlled introduction and devel-

opment .

Its political impact was already felt in the discussion of the above-

mentioned paper on nuclear policy. The Parliamentary Committee on Nu-

clear Energy for the first time in a hearing asked the opinion of

groups critical of nuclear energy (11761, 3, 1972). These groups emha-

sized the danger of nuclear radiation and some pleaded for the develop-

ment of alternative energy sources, energy conservation and a more

independent and better decision-making by experts on radiation.

In 1973 the nuclear opposition got momentum through the presentation of

a bill that introduced a surcharge on electricity prices for the con-

struction of a sodium-cooled fast breeder demonstration plant at Kal-

kar. The 'Kalkar surcharge', requiring citizens to contribute to a

specific and discussed nuclear project, politicized the nuclear energy

question throughout the country. Several new anti-nuclear groups were

formed; these together with established environmental movements joined

the resistance against the governmental policy. Members of the large

Labour Party, the Partij van de Arbeid, together with members of three

smaller left-wing parties, the Communistische Partij Nederland
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(communist), the Pacifistisch Socialistische Partij (socialist) and the

Politieke Partij Radicalen (Christian socialist), formed an anti-Kalkar

committee.

A nuclear moratorium was the most urgent issue of the movement. Other

demands concerned more emphasis on health and safety in nuclear energy

research and research on alternative energy resources. Unrestrained

economic growth and energy consumption were questioned.

The oil crisis, which started in October 1973, also put pressure on the

nuclear energy policy sector to change. Although the crisis seemed at

first to accelerate nuclear development, in the long run it had the

reverse effect. Rising oil prices induced energy savings which resulted

in a deceleration of electricity consumption and consequently a slow-

down of the commission of electric power plants. The economic depres-

sion and inflation enlarged this effect. The crisis also directed at-

tention to other energy sources and underlined the need for an overall

energy policy. The broader attention was promoted by industrial inter-

ests too, especially the oil companies who had acquired large coal

interests. Nuclear energy was to lose its role as the exclusive energy

alternative.

In 1973 a new cabinet was formed in which for the first time in parlia-

mentary history progressive parties had a dominant position. It was

this Den Uyl cabinet which, sensing the new mood of nuclear opposition,

introduced structural changes in the nuclear sector, though it did not

doubt - at least in majority - the necessity of nuclear energy itself.

The establishment of a Landelijke Stuurgroep Energie Onderzoek

(National Steering Group on Energy Research - LSEO) constituted the

cabinet's first reaction to the energy crisis. This steering group had

to reconsider the current energy research and recommend priorities for

the future. This resulted in a departure from the exclusive focus

orientation on the nuclear alternative.

The cabinet further decided to treat the establishment of new electric

power plants as a core-planning decision, thus allowing for the hearing

of citizens in the decision-making on the site of nuclear power plants.

For the first time since 1957 the governmental role was redefined. In

its paper on energy policy of September 1974 the new Minister of Eco-

nomic Affairs, Lubbers, a Christian democrat, remarked that government

could not - as it had done until now - restrict itself to a consenting
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position in nuclear decision-making. Sufficient nuclear experience was

still lacking and problems of safety had been neither acknowledged nor

examined. From a technological as well as from a political point of

view government was required to take an active role in policy decisions

(13122, 2, 1974, p. 135). This could only be realized if government

controlled the electricity planning. The first step towards achieving

this aim was an agreement with the electricity producers, signed in

1975, in which the Minister of Economic Affairs obtained the right to

approve their national electricity planning. The second step was to be

a state-exploitation of nuclear power plants. Due to the postponement

of the construction of new nuclear power plants this step has not yet

been taken.

The Ministry of Economic Affairs thus assumed full responsibility for

all important decisions in the establishment of nuclear power plants.

The inevitable consequence was that the Ministry had to withdraw from

its licence granting-activities. These activities became the sole re-

sponsibility of the Ministry of Public Health and Environmental Protec-

tion. With these changes the decision-making position of government was

enhanced, a clearer separation of the responsibility for stimulation

and control of nuclear development was reached and decisions to build

nuclear power plants had come under parliamentary control.

In the preparation of his paper on energy policy the Minister of Econo-

mic Affairs had taken advice from a broader selection of persons and

institutions than the usual round of agents interested in energy activ-

ities. Most influential was the advice of the newly established

Wetenschappelijke Raad voor het Regeringsbeleid (Scientific Council on

Government Policy - WRR). They proposed administrative changes to stim-

ulate government coordination and enlarge the informational indepen-

dence of government, in order to introduce energy policy planning and

energy research coordination.

The proposals of the WRR were realized, though the position of the

Ministry of Economic Affairs, was less prominent than the Council had

suggested. The gathering and handling of information and the staffing

of government were extended not at the Ministry of Economic Affairs but

through special institutional arrangements at semi-governmental insti-

tutions like the RCN (Energy Study Centre), Central Planning Bureau

(preparation of energy planning) and TNO.
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Coordination and advice in energy policy were both stimulated by the

creation of several advisory boards and an official steering group*

An old wish of the Labour Party was realized in the establishment of

the Algemene Energie Raad (General Energy Council - AER) in 1975. Apart

from advising on special energy subjects, the council was to prepare a

five-year moving energy plan, to coordinate the advices of special

councils in the energy sector and to scrutinize the existing advisory

structure. An official steering group of civil servants from various

ministries, especially the Ministies of Economic Affairs and Public

Health and Environmental Protection, was to support the council. In

contrast with its tasks, the council, like the Central Council on Nu-

clear Energy in the sixties, was not given a special status among the

more specific councils in the energy sector. And due to the combination

of a strong link with the Ministry of Economic Affairs and divergence

of opinion in the council, it could not develop an independent and

effective policy, until 1980 its more far-reaching tasks in planning

and reorganization were not fulfilled. It only advised on non-contro-

versial subjects.

The LSEO was followed by a Raad voor Energie Onderzoek (Energy Research

Council - REO) which was to advise on the priorities in energy research

and to coordinate the activities of energy research institutions. This

was not effectuated until 1980.

The composition of the REO, like the AER, reflects a broader definition

of 'interested parties' than was the case with the older boards. With

the IRK, for instance, only those active in nuclear energy research,

production or exploitation were invited to be members. In both the AER

and the REO other groups also, like labour unions, environmental and

consumer groups are represented.

The Ministry of Economic Affairs decided to freeze nuclear research and

stimulate research on other energy alternatives. A natural consequence

of this was the transformation of the RCN (Netherlands Reactor Center)

into the ECN (Netherlands Energy Research Foundation).

The position of pro-nuclear interests, however, stayed strong; all new

and old institutions and councils, including the Ministry of Economic

Affairs maintained a pro-nuclear stand. Opposition to nuclear develop-

ment primarily comes from citizen groups. The new decision-making pro-

cedure in situating nuclear power plants and the extra attention to
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health and safety could not conciliate this opposition»

Hearings on the site of the intended 3000 MWe nuclear capacity failed.

Opponents wanted instead to discuss and decide on the more fundamental

question: should nuclear energy be accepted or not? The cabinet in 1978

decided to organize a national hearing on the introduction of nuclear

energy itself.

Nuclear development has been the common premise of all organizations in

the nuclear energy sector. The new councils and institutions in major-

ity share their premise. But by the new powers of the Ministry of Eco-

nomic Affairs and the strong opposition against nuclear energy, the

most crucial decisions will no longer be made at the level of the di-

rectly interested organizations but at a national political level.

Opposition to nuclear energy even seems to threaten the raison d'etre

of what is left of the nuclear policy sector.

1.4. Summary

The 'Atoms for Peace' program (1953), the consequent American interest

in the European market and the "Great Bandwagon Market" (1966-1967)

have had a large impact on European and Dutch nuclear development. The

American light water reactor has from 1960 onwards dominated the nucle-

ar world market. In the sixties and early seventies this market flou-

rished and the nuclear option was generally regarded as safe and prom-

ising. In the seventies, however, nuclear programs in many countries

became frustrated by the opposition of citizen groups, which emphasized

the health and political risks involved in nuclear energy production.

In the Netherlands nuclear energy activities started as a scientific

initiative. The institutional framework of the nuclear activities

changed considerably through time as a result of adaptations to the

development stages of nuclear energy itself, to the changes of the

place of nuclear energy in the energy sector as a whole and to changes

in the opinion about political participation. The establishment of the

RCN, the creation of the nuclear councils in 1963 and the creation of

joint-ventures in the sixties and seventies all were adaptations to the

growing industrial character of nuclear energy and strengthened the

position of industry. The creation of the AER and REO and the redefin-

ition of the tasks of RCN are examples of an inclusion of the nuclear
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energy sector In a larger energy sector as a result of pressure from

the new energy situation. New ideas about democratic representation

stimulated by opposition of the public to nuclear energy resulted in

the inclusion - though marginal - of labour unions, and environmental

and consumer groups as actors in the advisory structure»

In due time many institutions, councils, agencies and organizations

were created to participate in nuclear activities. Among these actors

relations developed, stimulating dependencies, communication channels

and accesses to decision-making centers that had an impact on nuclear

policy-making. To the observer this multitude of actors and relations

leaves a chaotic impression. It seems as if this structure has no dis-

cernable and meaningful pattern. It is the task of the policy analyst

to gain a deeper understanding into this apparent chaos and to indicate

the impact of the structure on public policy-making. We have the im-

pression that until now too little attention has been paid to a pro-

found investigation and analysis of structural aspects and their impact

on public policy-making. Such an understanding is the more important

because the nuclear energy sector is not an isolated case. Other policy

sectors - like education, healthcare, and the arts - also reflect this

apparent institutional chaos. Since nuclear energy now is part of the

general energy policy, the importance of an understanding of the struc-

tural aspects becomes more urgent for the energy sector as a whole.

In chapter II we will elaborate on the place of structural analysis in

public policy analysis. We will argue that it is one of the indispens-

able elements of public policy analysis. Relations are treated in

chapter III. Personal interlocks are given special attention because

these are interrelated with financial, informational and other depend-

ency relations and have a special communicative function in public

policy-making. The different functions of the interlocks are 'translat-

ed' in graph theoretical concepts.

Chapter IV introduces a method derived from graph analysis to analyse

public policy networks. Several structural configurations are distin-

guished. In the same chapter an outline of the empirical research on

the nuclear energy network will be given. In chapters V and VI the nu-

clear energy network is analysed, and in chapter VII the decision-

making concerning some nuclear items is described in a general way.
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CHAPTER II. PUBLIC POLICY ANALYSIS

II.1. Introduction

The previous chapter concluded with the stated objective to create

insights into the confusing and complex whole of actors and their in-

terrelations and to develop an approach and methods by which to do so.

These insights are of importance in the explanation of public policy-

making. Our approach will be analytic and explanatory, not normative.

The definitions of public policy, however, often contain a normative

element.

Many political scientists do stress that public policy should dedicate

itself to optimal goal attainment. Hoogerwerf defines public policy as

a more or less considered effort to attain goals with certain means in

a certain time order (Aquina 1971, 17). Lasswell and Kaplan define it

as a projected program of goals, values, and practices (Lasswell 1970,

71). Friedrich also considers the concept of goals an essential part of

the definition of public policy (Friedrich 1963, 70). Such a defini-

tion, to our view, is too restricted because, for reasons of ill-defin-

ed and conflicting goals, the relations between governmental actions

and governmental goals are often very unclear (Dye 1972). More impor-

tant, such a definition tends to neglect the fact that public policy

actions are often the result of a struggle of interests within and

outside government that may have no correspondence at all with the

officially stated goals.

Easton leaves goals out of his definition of public policy, defining it

as the "authoritative allocation of values for the whole society"

(Easton 1953, 12). Dye argues correctly that this is the same as saying

that public policy is "whatever governments choose to do or not to do"

(Dye 1972, 1). Here we meet a difficult problem: who makes public

policy? The definition of Dye is more restricted than that of Easton

because it identifies government as the sole authority in the alloca-

tion of values for the whole society. Easton would agree with this

Interpretation. But not all political scientists agree with Easton.

According to Mokken and Stokman, Easton unnecessarily restricts his

concept of authorities, i.e. those institutions who play a decisive

role in the allocation of values, to "agents and agencies" in the
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governmental sphere (Mokken et al. 1976, 18). To confine public policy

only to the acts of government agencies tends to obscure the interac-

tion between governmental and private organization that is character-

istic for much of the policy-making of modern government.

On the other hand, the distinction between governmental actions and the

actions of private organizations is an essential one in understanding

the position of government in society.

In this study the concept of public policy will be defined as "the

actions and non-actions of governmental and private actors that bind-

ingly allocate values for the whole society"

Governmental policy refers only to such actions and non-actions of

governmental actors. Instead of the term 'authoritative1 used by Easton

the term 'binding' is preferred to avoid unwarranted associations with

constitutional legitimation (see also Èyck et al. 1975, 7). The term

'public' refers to the community in general (Etzioni 1968, 7).

The decision of industrial companies to unite in the joint venture

Neratoom and the decision of Neratoom to direct its activities to the

development of breeder reactors is an element of public policy; so is

the decision of the electricity producers in 1969 not to buy a nuclear

power plant from the Dutch industrial consortium. They are not elements

of governmental policy because government had no part in the decisions.

The foundation of RCN and the nuclear councils and the creation of a

nuclear industrial development fund are elements of governmental pol-

icy.

Public policy analysis tries to investigate and explain how these ac-

tions and non-actions come into being. It is the analysis of the pro-

cess and the elements that determine the binding allocation of values.

In section 2 we will see that investigators have put emphasis on dif-

ferent elements in their analyses.

We will argue that public policy should be analyzed on three levels:

- first, on a general analytic level: an investigation of the main

determinants and actors of the policy and its relation to other pol-

icies (section 3);

- second, on the structural level: an analysis of the relations between

actors who are involved in the policy, the specific structure of

these relations and the positions of actors in it (section 4); and

- and third, on the decision-making level: an analysis of the decision-
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making process and the role and impact of the specific actors (sec-

tion 5).

II»2. Approaches to empirical analysis

11.2*1. Public policy-making as a political process

Public policy analysis investigates the formation and effectuation of

public policy. This includes not only the analysis of the actions but

also the indication of those factors, structures and positions that

(co-)determine the binding allocation of values for the whole society.

Public policy is realized through a political process in which these

elements play a prominent part (Easton 1967). A description of this

political process is given by van der Eijk and Kok (1975). Their model

is based on that of Bachrach and Baratz and they base their concepts of

wants, demands and issues on Easton.

"Wants are opinions, ideologies and similar ideas and attitudes which

are cognized in a non-political way, i.e. which are not perceived as

ultimately dependent for their fulfillment upon the political process"

(Van der Eijk and Kok 1975, 8).

Demands are politicized wants; "they refer to those wants that the

members would wish to see implemented through political outputs of some

sort" (Easton 1975, 71).

The first stage in the political process is the want-demand conversion.

There are a number of factors that may prevent this conversion.

Bachrach and Baratz mention values, beliefs, myths, political institu-

tions and procedures. Van der Eijk and Kok add: lack of knowledge,

anticipated reactions of others, and actions by others. For example,

it probably was a lack of knowledge that prevented citizens from evalu-

ating critically the nuclear development in its early stage and formu-

lating demands concerning safety and health standards. Sufficient

knowledge only became available after a mobilization of political power

through citizens' actions.

The second stage is the demand-issue conversion. Issues are defined as

demands that are recognized by the decision-makers as problems to be

decided upon and thus become part of the decision-making agenda.

Bachrach and Baratz give a description of factors that may prevent the

conversion of demands into issues:



- 51 -

"These barriers consist of procedures, customs and organizational de-

vices ... that serve the function of selecting In somewhat disguised

fashion from among a welter of competing public demands those ..• that

key decision-makers are prepared or compelled to consider for decision.

Devious roads of access and poor communication channels from certain

sectors of the public to decision-makers are not necessarily either

accidental or inefficient" (1970, 60).

In chapter I we have seen that the changes in the nuclear institutional

framework in the Netherlands partly involved the access of new actors

to governmental nuclear policy-making. In 1962, through the creation of

the Industrial Council on Nuclear Energy, industrial access to govern-

mental policy-making improved. Opposition to nuclear energy in the

seventies led to changes in the institutional framework that gave la-

bour unions, consumer associations and environmental groups access to

some main advisory bodies. Communication channels were created through

which new values and demands could enter a later stage of the political

process to become part of the decision-making process.

This decision-making process is the third stage described by van der

Eijk and Kok. Here decisions are made about issues. An issue is defeat-

ed or accepted in its entirely or with modifications.

The fourth and last stage is the implementation of decisions. Not all

decisions are implemented, not all output is intended.

It is evident that, theoretically, many phenomena can be discerned that

influence the outcome of the political process and consequently public

policy.

In practice analysts of public policy have put emphasis on a limited

set of phenomena.

Exponents of the elitist view on policy-making, like Mills (1956) and

Dye (1972, 1976)(1), stress the importance of the power base and

power position of persons and emphasize less the institutional limita-

tion and determination of elite behaviour and the ways in which power

is exercised. They often take the decision-making process, and the

specific communication relations at the base of this process, for

granted. A serious criticism can be made of their analytical tools.

Though they attribute much importance to positional aspects, their
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conclusions often are not based on a thorough analysis of power struc-

tures and the position of individual actors in it. Dye, for instance,

bases the conclusions about his oligarchic model on hypotheses about

power positions and some indication about elite communications. He does

not analyse the financial or institutional dependencies between the

large institutions, which forms the powerbase for the elite, or the

specific communication structure between the members of 'his' elite

(Dye 1976).

In reaction to the elitist approach subsequent investigators, exponents

of the pluralist view(2), emphasized the analysis of observable

action in the decision-making process. Dahl's study of the power struc-

ture of New Haven, Connecticut (Dahl 1961) was designed along these

lines. The degree of success of a participant in the decision-making

processes of several issue areas was considered to be the indication of

the participant's power.

The emphasis on decision-making provoked reactions that partly re-

emphasized positional elements. Bachrach and Baratz (1962, 1963, 1970)

criticized Dahl because he analysed only part of the exercise of power.

He restricted his research to the last stages of the political process

in which decisions are made on an already restricted set of issues and

alternatives that are accepted by the powerful. According to Bachrach

and Baratz, the first stages of the process are more important because

in these stages it is determined which demands or conflicts will be the

subject of political decision-making, i.e. will become part of the

political agenda, and which not. They introduce the concept of non

decision-making:

"That is, that practice of limiting the scope of actual decision-making

to 'safe' issues by manipulating the dominant community values, myths

and political institutions and procedures" (1970, 18).

In their view:

"Political systems and subsystems develop a mobilization of bias, a set

of predominant values, beliefs, rituals and institutional procedures

(rules of the game) that operate systematically and consistantly to the

benefit of certain persons and groups, at the expense of others" (1970,

43-44).

Alford (1975) criticizes the one-dimensional and personalistic charac-

ter of the decision method used by the pluralists. He rightly
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emphasizes the institutional limitation and determination of personal

behaviour:

"... the pluralist paradigm sometimes collapses the societal and or-

ganizational contexts of action into the situational context, regarding

no causal factor as being important if it is not reflected in overt,

current behavior. This occurs when class hegemony over the definition

of public versus private spheres of activity, for example, is regarded

as a cultural consensus, manifest in an acceptance of the limits of

action by all participants in the political arena. This also occurs

when organizational dominance over key resources such as money, person-

nel and legality is regarded as only an attribute of individuals who

choose whether or not to use their resources. In such instances the

historically developed societal and organizational constraints upon

action are denied as such or are reinterpreted as cultural values in-

ternalized by actors" (152).

The pluralist decision method fails to analyse the structural features

of the institutional context. These features include dependency rela-

tions (based on unequal access to basic resources like money, services

and information) and communication relations (important in the coordin-

ation of action) between organizations.

According to Mokken and Stokman (1976) the pluralists (as well as the

elitists) leave out many important phenomena because of their atomistic

and relational bias.

The atomistic bias refers to the conceptualization of power and influ-

ence as personal attributes based on relations between individuals.

Their institutional basis is not reflected nor are the interrelations

between the institutions represented by the individuals. This criticism

is related to Alford's.

The relational bias is introduced when only relations of pairs of ac-

tors are considered instead of relational networks (Mokken and Stokman

1976, 44). The following example may be illustrative.

In a Dutch city the administration had to chose between two alternative

systems to use the superfluous heat from electricity production. One

project was presented by the research institution of electricity com-

panies KEMA, the other by an institution connected with environmental

groups. In the decision-making of the city the Ministry of Economic

Affairs, the regional electricity company (PNEM) and a government-paid



- 5A -

development company (NEOM) were involved. The second project, based

upon small scale units, was cheaper both in investment and exploitation

costs and consumed less energy. Still it was rejected because

(a) the Ministry of Economic Affairs refused to finance the second

project,

(b) the PNEM refused to collaborate if the second project was chosen,

and

(c) the NEOM (incorrectly) qualified the second project as experiment-

al.

The actions of the first two actors were decisive. However, the organi-
zation which had the largest influence in the decision but which stayed
in the background in local decision-making, was the central coordinat-
ing institution of the electricity producers, the SEP.

This institution manages the KEMA by joint directorship; it has great

institutional influence on its shareholders, the regional electricity

companies, among which the PNEM; and it has very good access to the

decision-making of both the Ministry of Economic Affairs and the NEOM.

On the board of the latter it is represented by a managing director.

The indirect but decisive involvement of the SEP in the above instance

would never be discovered in an analysis restricted to the decision-

making process within the city and to the observable participation of

persons in it. Only an analysis of the positions and interrelations of

actors concerned with energy activities would be able to do this.

We infer that the analysis of decision-making should be supplemented by

or fitted into an analysis of the position of actors in the relational

structure of which they are part. Such analysis should indicate the

access of an actor to decision-making, its position in policy communi-

cation and its position in th.e structure of dependency relations rele-

vant to the public policy under investigation.

Public policy analysis is not complete with a combination of the in-

sights produced by analysing positional and decision-making elements.

Hofferbert showed that "environmental" factors, especially the "socio-

economic environment", have a large influence on the policy output of

government. His approach is called macro policy analysis and students
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of this approach do not look at the decision-making process or the

positional and relational determinants of public policy. In their opin-

ion "behavioral, institutional and case analyses do not provide a clear

way to identify the forces acting upon the agenda of the policy-makers"

(Hofferbert 1974, 259). They concentrate on policy outputs. Over a

number of states or communities the policy outputs are correlated with

socio-economic, political, historical and cultural characteristics.

Hofferbert, in his book "The study of public policy" (1974), analyses a

large number of these studies. He distinguishes four factors (complexes

of variables, selected through factor analysis) that explain differ-

ences in policy outputs of American states in the areas of social care/

education and roads/national resources. These factors are professional-

ism and local reliance, competition between political parties, indus-

trialization and wealth. Industrialization influences the level of

professionalism and wealth influences the degree of competition. His

findings indicate that expenditures for social care and education are

related to the degree of competition in state politics and the wealth

or prosperity of a state. The policy concerning roads and national re-

sources has a strong and inverse relation to industrialization (Hoffer-

bert 1974, 119 f.f.).

Although these results underline the importance of environmental fac-

tors in public policy-making, they do not contribute to the understand-

ing of how these factors exercise their influence. This is inevitable

because the environmental data is interrelated only in a very general

way by means of correlations among each other and with the policy out-

put data. They are not connected to societal structures and processes,

especially the economic structure and the position of government in

society, or with specific actors. The mechanism through which socio-

economic variables influence public policy stays unclear or is based on

vague, unspecified and not verifiable forces or connections. It is

impossible to analyse the making of public policy and the role of ac-

tors in it in such a general way.

In Hofferberts opinion:

"The most fruitful strategy for inquiring into the determinants of

public policy would begin with elite behaviour and work back through

the factors conditioning them ... From a standpoint of research,

however, such an approach is likely to be frustrating" (Hofferbert
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1974, 231).

Since environmental factors are so important in shaping public policy,

one should start at the other end. To our opinion the first question

should be: which factors exist that do not work in a direct, active way

in the shaping of public policy but work through the position and ac-

tions of the participating actors. These factors, which escape an anal-

ysis of decisions and positions, do set limits or give direction and

purpose to the actions and intentions of actors, i.e. they do impose

criteria on the relations between and positions of actors. They should

not be analysed by working back from the acting individual, as Hoffer-

bert proposes, because then the danger exists that these conditions

will be seen as personal attributes.

The second question is: how do these factors influence the relations

between the actors and the purposes, positions and actions of individ-

ual actors? Working in this way, one may distinguish different levels

in the power and influence an actor exercises in public policy-making:

e.g., the elements originating from its position in society as a whole,

the elements originating from its position in the relational structure

and the elements due to its individual abilities and will.

For instance, RSV, the Dutch engineering and shipbuilding company and

one of the most active producers of nuclear components, derives its

control over economic resources, like other industrial companies, from

the capitalistic character of the Dutch economy in which government

refrains from active involvement in industrial investment. Its pros-

pects and possibilities as a nuclear company depend on the internation-

al nuclear market. The political-economic constellation and the inter-

national market are environmental factors which contribute to the pos-

sibilities and limit the actions of nuclear engineering companies like

RSV. These factors contribute to the explanation of their position as a

group in the nuclear sector. RSV has a particular position in this

sector due to individual characteristics like financial position and

production apparatus. This can be explained by a structural analysis.

Both the environmental factors and the positional factors may explain,

to a large degree, the access, actions and successes of RSV in

decision-making. But some other elements are necessary for a full ex-

planation. These are the ability of RSV to use its resources, its

timing, the actions of other participants and characteristics of the
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decision-making itself.

Such a detailed understanding of the determinants of public policy is a

precondition if one is interested in changing public policy. Will this

require 'only' a change of behaviour, procedures or purposes or does it

require large institutional changes? Does one have to strive for

changes of the environment? Are some changes impossible because

they escape our range of control?

II.2.4.A three level

In the preceding subsection we introduced three levels on which the

determinants of public policy should be analyzed. The three levels are:

- the environmental level. This includes those elements and relations

which have an impact on public policy but which are not specific for

the policy area under investigation. The policy area or policy field

is the set of activities, goals, problems, ideas, etc. related to a

certain subject or complex of subjects. For instance, the nuclear

energy policy field is the whole of activities, goals, problems and

ideas related to production of energy through the fission of atoms.

Such environmental factors for the policy area are, amongst others,

the national economic and Social constellation, the position and

functioning of government, cultural values, beliefs, international

development, other determinants and sources of energy production and

distribution, etc.;

- the structural level. The level on which the relations between and

the positions of actors involved in or influenced by the activities

and problems of the policy field are analyzed, i.e. positions in

economic, institutional and communication structures. The structural

analysis is restricted to the policy sector, i.e. the set of actors

that participate in or are influenced by the activities in the policy

field;

- the decision-making level. This includes those processes through

which demands are converted into policy outputs, i.e. strategic

decision-making.

We will treat these levels in more detail in the next sections.
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II.3» Environmental factors

Radford, in his study of complex decision problems, distinguishes three

categories of environmental elements:

(a) social elements, concerned with mutual relations between partici-

pants;

(b) technological elements; and

(c) natural and quasi-natural events (Radford 1977, 24 f.f.).

Most of the social elements in the first category are to be analysed on

the structural level, i.e. the relations and positions in the policy

sector. A smaller part, however, cannot be analysed on the structural

level; they belong to what we call environment. These are relations

between groups of participants that only can be understood and account-

ed for to the full from the analysis of society at large or from the

analysis of other policy sectors.

The nuclear energy sector, for instance, is a section of society and

intersects with other sectors of it. Figure II.1 roughly illustrates

the intersection of the nuclear energy sector (double lining) with

other important sectors.

Figure II.1. Intersections and overlapplngs with the nuclear energy

sector

Society

Industrial sector

Energy sector

Nuclear
energy

Health
sector

Research
sector
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The nuclear sector is part of the energy sector, which as a predomin-

antly industrial activity is part of the industrial sector. The health

and research sectors are intersecting partly with the first three. In

each sector, governmental as well as private actors operate. The

Ministry of Economic Affairs is, due to its energy and industrial re-

sponsibilities, part of the nuclear energy sector, the energy sector

and the industrial sector. The engineering company, RSV, also, belongs

to these three sectors, whereas the Central Council on Nuclear Energy

belongs to the nuclear sector only. Industrial relations in general

would be analysed on a structural level if industrial policy would be

the subject of investigation. For a nuclear policy analysis these rela-

tions are investigated on the environmental level, that is, in a less

detailed way.

The intersections of figure II.1 demonstrate that a number of environ-

mental social relations have an impact on nuclear energy policy and are

important enough to be investigated in relation to it:

- industrial relations, especially the position of industry in society,

the relation between government and industry, and the position of the

nuclear industry within the industrial sector;

- the position of nuclear energy production towards other energy pro-

ducers in the energy sector;

- the position of semi-governmental research institutions towards

government and industry in the research sector; and

- international context and developments.

Besides these social relations we distinguish, after Radford, techno-

logical and (quasi-)natural elements. The technological elements are:

(a) physical factors (geography, physical resources, climate and man

made objects);

(b) technological factors, like the degree to which technology has

developed;

(c) economic factors like economic and financial support; and

(d) human engineering factors.

In the nuclear energy case physical factors like population density,

the availability of cooling water for nuclear reactors and tht> availa-

bility of uranium resources play a role in decision-making. For the

decision-making of the sixties and early seventies matters like inter-
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national technological developments, nuclear safety (technological

factors) and the international market for nuclear reactors and inter-

national industrial cooperation (economic factors) were important.

Human engineering factors relate to the characteristics of the individ-

uals involved in the various stages of decision-making and its imple-

mentation. We regard these individuals primarily as representatives of

organizations. Policy and action characteristics of organizations,

therefore, are more important than human engineering factors, though

the latter should not be neglected.

Natural events are those phenomena which occur without discernable

involvement by man (for instance, earthquakes), and quasi-natural

events are a combination of the effects of truly natural forces and the

activities of man.

On the environmental level the analytic method is a general one. Al-

though environmental factors are important, it would carry us too far

when a detailed analysis is given. Here we rely on other students who

are specialized and capable in these fields. The aim is a descriptive

and general picture of the most important factors and interrelations.

In chapter 1.2 we described social and technological elements as well

as international economic and political elements that belong to the

environment of Dutch nuclear policy.

II.4. Structural elements

II.4.1. Organizations as analytical subjects

Modern society consists of organizations. Many qualities that have

formerly been personal qualities now are the tasks and responsibilities

of organizations. Scientific research used to be predominantly an in-

dividual activity, regardless of whether or not the research was done

within an university. Many scientists nowadays are integrated into

large research Institutions; they have become subordinated parts in

the production and presentation of knowledge. Their actions and con-

tacts are channelled by the purpose and policies of the institutions to

which they belong. The Institutional top has taken over the ultimate

responsibility of the organization, production and presentation of

scientific knowledge.

Neglect of the organizational context gives an incomplete and distorted
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picture of public policy. This argument has always been relevant, but

the inclusion of the organizational context becomes increasingly neces-

sary in view of developments in modern society.

The process of functional differentiation, characteristic of our indus-

trial society, and pushed along by technological developments, increas-

es the number of specialized organizations. These are very dependent on

each other in their functioning. The problems of communication and

coordination increase and new institutions are established to handle

these aspects. Apart from this organizational differentiation there

exists a process of concentration and integration of organizations,

which often leads to oligopolistic structures, not only in economic

sectors but also in other fields of scoclety like medical care, social

work, cultural life, and so on. In the production of nuclear power

stations such an oligopolistic structure exists on an international as

well as on a national level (see chapter I).

It is the organization that commands large amounts of resources and

that determines, by its actions, much of the societal development.

In our opinion, emphasis should be on organizations rather than indi-

viduals as actors in public policy-making.

Organizations are defined mostly as goal-achieving entities. Without

refuting the importance of goals or purposes in directing and organiz-

ing behaviour, we prefer Pfeffer's interpretation, which follows that

of Cyert and March (1963), that organizations are coalitions of groups

and interests (Pfeffer 1978, 24). Organizations are structures of

coordinated behaviour and it is behaviour rather than individuals that

is part of the organization. The boundary of an organization is "where

the discretion of the organization to control an activity is less than

the discretion of another organization or individual to control that

activity" (Pfeffer 1978, 32).

This definition allows for the fact that the boundaries of organiza-

tions often are rather arbitrary. From one point of view, namely that

all activities are ultimately controlled by parliament, the government-

al apparatus can be seen as one complex organization. On the other

hand, considering that each part of the apparatus has its own preroga-

tives, it can be interpreted as a more or less integrated network of

organizations. Relations and processes within large, complex and multi-

unit organizations like government or the multinational oil corporation
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Shell often can be interpreted better with the help of interorganiza-

tional concepts than with organizational ones.

II:.4i2<._Public_2olic2_networks

With organizations as the main actors in public policy analysis the

attention focuses on the relations between organizations in the analy-

sis of the positional elements in public policy-making.

The first students who analysed interorganizational networks were po-

litical economists, often from Marxist schools. For them the existence

of strong interorganizational relations was obvious. They looked for

economic and financial power positions, strengthened or accompanied by

control relations based on interlocking directorates (3).

Jeidels, for instance, already in the beginning of this century, inves-

tigated the relations between German corporations especially in rela-

tion to large investment bankers (Jeidels 1905).

But these students took interorganizational relations as a matter of

fact, as observational contributions to their theory of finance con-

trol. The interorganizational network itself was not the subject of

analysis and their contributions were not adopted by the main stream of

organizational theorists, who still studied organizations as units in

splendid isolation.

Within the organizational sciences the study of interorganizational

networks evolved from the acknowledgement of the relevance of extra-

organizational factors for the structuring and functioning of organiza-

tions.

Several approaches to extra-organizational factors or the organization-

al environment have been developed. We distinguish the population-

ecology models and the relational models as subsequent steps towards

network conceptions. In these models the organizational environment is

studied with reference to the organization itself; the perspective

still is fundamentally intraorganizational. The environment constrains

and gives opportunities to the organization and, for the sake of organ-

izational survival, should be analysed in order to answer questions of

adequate structural and behavioural adaptations.

This functionalistic perspective has deterministic and normative ele-

ments: changes in the internal structure are dictated by external fac-

tors and the results of environmental analysis are translated into
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normative statements about management methods and techniques (Gils

1978).

The deterministic element is especially strong in the population-ecol-

ogy model (see Perrow 1879, 237 f.f.). In.this model, the environment

is analysed in terms of abstract characteristics and forces. The organ-

ization 'lives' in this environment and the continuation of its exist-

ence is dependent on its ability to adapt to anonymous environmental

demands.

The relational models see the organization's environment as a collec-

tion of interacting organizations, groups and persons. The analysis

still focuses on one organization but this orgarization - as part of

the environment - also co-determines its environment (Pfeffer &

Salancik 1978, 88). Much attention is paid to the analysis of relations

between the focal organizations and organizations in their environ-

ment.

The main relational models that can be distinguished are the resource

dependency or power dependency theory (Aldrich 1976, Mindlin and

Aldrich 1975, Pfeffer and Salancik 1978, Schmidt and Kochan 1977) and

the exchange theory (Marrett 1971, Tuite 1972, Levine and White 1961,

Cook 1977). They have some basic characteristics in common, which we

will demonstrate with the resource-dependency theory of Pfeffer and

Salancik.

Pfeffer and Salancik study organizations in "the context of a popula-

tion of organizations with which they are competing and sharing scarce

resources" (Aldrich 1976). 'Uncertainty' is a key concept in their

analysis: uncertainty, derived from interdependence, leads to inter-

organizational coordination because organizations seek to reduce their

uncertainty.

Although their book gives much valuable information about interorgani-

zational relations, their theoretical framework is not very specific.

Interdependence is used as a collective noun for all sorts of depen-

dencies based on the unequal or limited availability of resources like

money and other material and immaterial goods, and coordination as a

collective noun for different interorganizational interactions and

relations of a cooperative character like cooperation, trade associa-

tions, cartels, coordinating councils, etc. They do not search for the

origins of dependencies, nor do they relate concrete dependencies to
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special forms of interorganizational relations. The concept of uncer-

tainty, which inevitably goes with interdependence, is used as a device

to connect this phenomenon with interorganizational relations.

Dependency is seen as an environmental phenomenon; little attention is

paid to the possibility that dependency is a situation that may be

sought for the sake of attaining some common goal and that the aspect

of uncertainty reduction may play a very minimal role in that case.

Through concentration on the position of the individual organization in

the environment of organizations and through the neglect of relations

between the other organizations, the environment still remains an un-

structured whole and has to be characterized in rather abstract terms

like concentration, munificence and interconnectedness (Pfeffer et al.

1978, 68).

In this respect the relational and population-ecology models are funda-

mentally the same. Both lack the ability to understand fully the char-

acter and working of the organizational environment; its structure

remains unknown. But the relational models are one step closer to in-

terorganizational analysis by their emphasis on relational aspects. In

fact, their concepts can be very useful as will become evident in this

and the next chapter.

Ii.li.l:L_Netwoi:k_definitions

Network analysis is predominantly a form of concrete analysis of struc-

tures. The definition of the network is important because it compels an

answer to the question of the boundary of the structure. It determines

which organizations and relations should be included as network units

or in which selection of organizations specific relations can be stud-

ied best, that is, with a minimum of bias concerning the interpretation

of the structure. The delineation of the network should be such that no

important section of a structure, be it organizations or relations, is

left out.

Few definitions satisfy the demand that some structural completeness be

found In a network. In the next subsections three categories of defini-

tions are presented.

The first focuses on individual organizations as a starting point for

defining a network, the second on certain characteristics of relations

and the last on involvement in a policy field.
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II.4.3.1. Relation to the individual organization

Those who take an individual or focal organization (or a group of focal

organizations) as a starting point for selecting a network first de-

termine which relations are important to the focal organization and

then select all those organizations that are connected to the focal

organization through these relations.

The organization-set model of Evan (1972) fits into this approach.

Organizations are open systems, which have different exchange relations

with their environment. The interrelations of three analytical levels

should be studied: the subsystem level, the system level and the supra

system level. This suprasystem level consists - apart from the focal

organization - of two groups of organizations, namely those organiza-

tions that are connected to the input elements of the focal organiza-

tions - the input set - and those organizations that are connected to

the output elements -the output set.

The perspective of Evan is still predominantly intraorganizational. The

difference with the environmental approach, presented in the preceding

section, lies in the acknowledgement of the importance of structural

components on the suprasystem level.

Other authors include more organizations in the network and place more

emphasis on the interorganizational level. Hage defines an organiza-

tional set as organizations connected by some input - throughput -

output process: "it is all of the groups and organizations, as well as

the consumers (...), associated with a particular production designed

to serve some client or customer" (Hage 1975, 212). The organizations

in his set have to be interdependent.

Aldrich's definition of the task environment of an organization, that

is, all parts of the environment potentially or actually relevant to

the organization (Aldrich 1975, 51), leaves much room for interpreta-

tion of relevant relations and may lead to extensive networks, centered

round the focal organization.

Schmidt and Kochan (1977) use two criteria for selecting an organiza-

tional set. The organizations included should have some degree of in-

teraction with a group of focal organizations - the district offices -

and their clients should be recipients of the services offered by the

district offices.

Our objections to these definitions concern the implicit requirement of
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connectedness and the biased perspective. The definitions require that

a selected organization have a direct relation with the focal organiza-

tion^). This leads to the omission of non-connected organizations,

which are important elements of the structure in which the focal organ-

ization functions. The existence of, for instance, many potential input

organizations besides the selected input organizational set may have a

large impact on the position and functioning of the focal organiza-

tion.

II.4.3.2. Relational characteristics

Another and dominant approach in defining networks is based on inter-

connectedness through some specific relation. According to Van de Ven

et al. (1975) interorganizational analysis is the study of interorgani-

zational colleccivities (IC) as social action systems. An action system

is a set or series of goal-directed behavioural acts that are performed

by organizations in interaction with each other. Thus, these organiza-

tions form a collectivity that is able to act as a t'.nit.

Gils1 (1978) definition of a network is related to this. According to

him a network is a cluster of interdependent organizations, which in

one way or another have united in order to attain certain goals as a

collectivity.

In these definitions organizations have to be interconnected through

certain cooperative relations and have to strive for a common goal. The

requirement of interconnectedness we discussed in the previous subsec-

tion. These relations, however, also should have some quality; that is,

they have to be cooperative relations. It means that a quality, which

should be part of the analytic results, is used as a selection criter-

ion. Zeits justly comments on this approach as follows: "Integration of

the IC is seen as a constant, not as a variable, which is the product

of a complex dialectical interplay between the strains of the actor for

autonomy «ad the attempt of the system to control its members. Thus

what is problematic, the degree of integration, is merely assumed"

(Zeits 1975, 45).

By the requirement of cooperation and commitment to a common goal,

relations and organizations are left out that are essential to the

understanding of the position and actions of organizations in certain

fields of activities.
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Cook's network definition partly excludes these aspects. She sees in-

terorganizational links as exchange relations and defines an exchange

network as:

"a set of three or more actors each of whom provides opportunities for

transaction with at least one other actor in the set" (Cook 1977, 68).

The definition, so stated, leads to unlimited networks: every organiza-

tion newly included may have some opport,. -ies of transaction with

several organizations not yet included in the network which then have

to be Included, and so on.

From her article it becomes evident that networks center around the

exchange relations and potential exchange relations concerning one or

some resources. They resemble economic markets. The potential character

of the relations makes possible the inclusion of "isolated" organiza-

tions that are relevant to the selected resource but have not (yet)

relations with the other organizations. Seen in this way, her point of

view is related to the approach discussed in the next subsection.

II.4.3.3. Policy - or task field

We may conclude from the discussion in the two previous subsections

that the definition of a network should not be based on connectedness

through certain relations nor on dedication to a certain common objec-

tive because this renders incomplete structures. Structures, complexes

of relational patterns and positions between organizations come into

being as a result of the actions and resources of these organizations

versus a certain task field or problem field. For example, structures

evolve in the introduction of a good x, or the production of a good y,

or in the development and implementation of a social service or in the

introduction of a technical development etc.

New problems or tasks may be handled within established structures,

but often the requirements of their successful fulfilment induces the

introduction of new resources and new allocations of tasks and resour-

ces, and subsequently new relations and positions.

Policy fields or task fields, therefore, should, in our opinion, be the

starting point for defining a network. Only in such networks can some

structural completeness be obtained and the structural features be

explained by the nature, aspects and connected processes of the policy

field.
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Only few students, so far, have thought of this criterion. Hall and

Clark (1975) select their network organizations according to involve-

ment in a policy field, namely, youth problems. Their selection has two

stages. First, a large set of organizations related to the youth prob-

lem is selected, then, through a kind of reputational method and a

measure of involvement, a smaller definite set is established. In our

research we also will use two selection stages. The second selection

stage is based on the position of an organization within the sector and

its involvement in the policy.

Most students of structures based on interlocking directorates between

large corporations have implicitly applied the policy field criterion.

The policy field they are interested in is the allocation and control

of capital. Large financial institutions and industrial corporations

are selected in a .network. Therewith, the most important decision cen-

ters in the allocation of the national capital are often incorporated.

We have defined the policy field or policy area as the set of

activities, goals, problems, ideas etc. related tc a certain subject or

complex of subjects (section 2.5.). We have defined the policy sector

as the set of actors which participate in or are influenced by the

activities in the policy field (section 2.4.). The concept of policy

sector defines the set of actors of a policy area.

Not only the set of actors but also the set of relations should have

relevance to the policy field. They must be relations on which posi-

tions of actors are based and through which processes operate that are

important in shaping public policy. These policy relations are there-

fore defined as the set of relations that have relevance in determining

the activities in the policy field. In chapter III we will investigate

which relations are important in the shaping of public policy and how

they may be analysed.

The policy network consists of actors and relations. It is the set of

actors that participate in or are influenced by the activities in the

policy field and the set of relations that have relevance to these

activities. This policy network is - by the emphasis we put on organi-

zations as principle actors - predominantly an interorganizational

network.

The policy structure is the specific configuration of actors and rela-

tions in the policy network. The structural aspects of the policy
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network will be treated in chapter IV.

Though we expect that the definition of the policy network renders

networks with structures that have some completeness, there will always

be the difficulties óf borderlines and noise.

The problem of the borderline is two-fold. Organizations are selected

according to their involvement in a policy field. But policies are

interrelated and the degree of involvement is variable. The delimita-

tion of the policy field and the determination of the minimal degree of

involvedness constitutes the problem of the completeness of the net-

work.

Many organizations are involved in different policy fields. They are

part of different networks. This overlapping of networks produces

noise. In each network there exist relations between organizations that

have no relevance to the policy field that defines the network. There-

fore, these relations cannot be interpreted in terms of the public

policy under investigation.

The decisions concerning these problems can only be based on knowledge

about the policy field and its relations with other policy fields.

Therefore, as a first step in public policy analysis, the policy field

should be analysed (in a general and descriptive way) in its environ-

mental setting, as we have done in chapter I.

II.5. Decision-making

II.5.1. Decision-making in public policy

Decision-making takes place within the policy sector by and between

actors that belong to this sector. It is part of the political process

in which demands, i.e. wants that ask for a binding allocation of val-

ues, are converted into policy outcomes.

Public policy involves decisions by governmental as well as by private

actors (see section 1). Because of their value allocating and binding

character these decisions often involve essential changes. In organiza-

tional research decision-making about essential changes is characteriz-

ed as stategic decision-making (Berg 1978, 372-3). It involves long-

term consequences and uncertainties concerning information and the

evaluation of policy alternatives.

In decision-making about nuclear projects these uncertainties are not
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only of a technological but also of an economical (market) and politi-

cal character. Nuclear decisions have many side effects and are inter-

related with other problems like industrial development, public health,

and international economic and political competition and cooperation.

They therefore involve more than one participator. In fact, one of the

important purposes of the institutional arrangements described in chap-

ter I, section 3 was to enable joint decision-making by industrial,

governmental and scientific actors. This joint decision-making is one

of the characteristics of strategic decision-making. It adds consider-

ably to its difficulties. The participating actors have different in-

formation or subjective interpretations of information, leading to

different perceptions of the problems. Each participant has its own

values, interests and solutions. Finally, the gains and losses connect-

ed to certain solutions may vary considerably among the participators

(Radford 1977). Therefore, they strive more for the solution that best

fits the interests of their organization rather than for the best

solution regardless of conceived interests. Their decision-making be-

haviour is characterized by bargaining (Walton 1972, 102-3).

Tuite rightly stresses that there are fundamental similarities in the

'inter system decision-making', whether the interacting systems are

semi-autonomous departments and divisions within an organization, or-

ganizations themselves, confederations of organizations or various

system combinations (1972, vi-vii).

The characteristics of joint decision-making, therefore, apply not only

to decision-making between government and private actors but also to

decision-making between departments within the (fragmented) government

bureaucracy or between divisions of a large company.

These characteristics imply that public policy analysis cannot start

from detailed preconceptions about the decision-making procedure, be-

cause it is varied and changeable. Further, the analysis should concen-

trate on organizations and departments as actors, because these are the

principle bodies in which information and interests are organized. The

persons involved in decision-making are predominantly participating as

representatives of organized interests.
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IIi5i2i_Decision-making_anal2sis

An understanding of decision-making and the position of individual

actors in it requires information about the actors and their (inter)

actions in the decision process.

Information about the actor should include data concerning its power

and influence base, its goals, values, beliefs and interests, its be-

havioural characteristics and options.

The power (and influence) base is a combination of resources of power

that are available to and can be commanded by the actor in a particular

position (Mokken et al. 1976, 43).

Resources of power are the size of the organization, its operative

strength, financial, economic and personnel resources and its informa-

tion base. The power position refers to its position in the market, its

institutional prerogatives, its legitimate freedom of action, the co-

alitions in which it can participate together with dominant societal

actors with respect to common values and interests, and not in the

least its access to decision-making centers.

We derive these concepts from Mokken and Stokman (1976) who have devel-

oped concepts of power and influence that do justice to the positional

as well as to the decision-making aspects.

They define power as "the capacity of actors (persons, groups or in-

stitutions) to fix or to change (completely or partly) a set of action

alternatives or choice alternatives for other actors. Influence is the

capacity of actors to determine (partly) the actions or choices of

other actors within the set of actions or choice alternatives available

to those actors" (1976, 37)C4>.

Information about the power position of actors evolves from the analy-

sis of the policy network. Through this analysis the access to

decision-making centers, the position in the policy communication, and

the financial, institutional and informational power position can be

evaluated.

Information about the actions of organizations in decision-making is

derived from that part of the political process in which demands are

converted into policy outcomes. An important moment in this process is

the situation in which actors call on government or on another impor-

tant societal actor to take action concerning a certain problem and

government takes notice of this demand. The demand then has become an
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issue. The initiator of the issue has an advantage in the decision-

making because he gives the first definition of the problem. For this

phase of initiation the access to policy-makers is of utmost impor-

tance. We further distinguish in the decision-making process the policy

formulation phase and the policy implementation phase.

In the policy formulation phase many actors participate. This phase is

characterized by strategic decision-making; the goals and the principle

means of implementation concerning the issue are determined (Snellen

1975).

A decided policy is not yet effective public policy; it has to be im-

plemented. In the implementation actors may have great influence.

Especially when implementation is dependent on the cooperation of inde-

pendent actors - as is the case in the nuclear energy sector - a policy

may be subject to continued alterations if these actors do not agree

with the policy.

We distinguish two kinds of issues. First, issues which have no direct

implications for the policy network itself. These are decisions within

the existing institutional framework on, for instance, nuclear pro-

jects. They do not involve the creation of important new actors or

change the position of an actor in the network to any considerable

degree.

The second kind of issues concern the alteration of the policy network

itself; the change of access of actors to decision centers, creation of

new actors or the abolishment of actors. Such issues often are accom-

panied by strong controversies; the very power of actors in public

policy is at stake. In chapter I we presented some of these issues: the

foundation of the Reactor Centrum Nederland, the creation of the nucle-

ar councils and the abolition of the Central Council on Nuclear Energy.

In the first two cases the initiative came from actors that were part

of the network. But the proposals were considerably changed in the

formulation phase through the pressures from industry and the decisions

of the Dutch parliament, which, at that time, were not part of the

network.

Our aim here is not a thorough analysis of decision-making; our empha-

sis is on the development and use of an analytic tool to investigate

the structure of the policy network.

The evaluation of the role and impact of actors in decision-making is
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predominantly based on inferences about their access to decision-making

and about the extent to which their demands are met. In chapter I de-

cisions of an institutional character were treated that way. In chapter

VII we will investigate decisions concerning nuclear projects similar-

ly.

II.6. Summary and conclusions

This study is concerned with public policy, with the analytical tools

that may contribute to the explanation of its outcomes. Public policy

is not confined to government agencies alone. Private actors also make

decisions that have binding consequences for society. Public policy,

therefore, is the actions and non-actions of governmental and private

actors that bindingly allocate values for the whole society (section

1).

Public policy-making is a political process (section 2). Investigators

have put emphasis on different elements in that process: positional

elements (Mills 1956, Dye 1976), decision-making (Dahl 1961) and broad

socio-economic, historical and cultural characteristics (Hofferbert

1974).

Neither category of elements alone gives a sufficient explanation of

public policy; the contribution of each is necessary. Public policy

analysis, therefore, should be made on three levels (section 2.4.).

- the environmental level (section 3);

- the level of the policy network (secion 4) and;

- the decision-making level (section 5).

These levels are summarized in figure II.2.

On the environmental level social relations, technological elements and

(quasi-) natural elements were indicated as analytical categories.

They are, among others, economic relations on a national and interna-

tional level and, the relations between government and industry in

general (section 3).

On the policy network level organizations are considered to be the main

actors (section 4.1). Structural analysis, therefore, is the analysis

of interorganizational networks. The interorganizational analysis does

not have a long tradition in organizational research (section 4.2.).

Network definitions are often still strongly oriented on the relations
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Figure II.2. Strategy for public policy analysis
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of an individual organization (section 4.2.3) or require the existence

of specific relations between the network organizations.

Both criteria.lead to networks that are not relevant to public policy

analysis. In our opinion a network has to be defined on a policy field,

which is the set of activities, etc. related to a certain subject or

complex of subjects (section 2.4). The policy network is the set of

actors that participate in or are influenced by the activities in the

policy field and the set of relations that have relevance to these

activities (section 4.3.3). The relations and structure of the policy

networks are the subjects of chapters III and IV.

On the decision-making level the actual participation of actors in

decision-making is analysed. The decisions to which the analysis should

be directed in the first place are those concerning the goals and prin-

ciple tools of a specific policy. This is strategic decision-making

(Snellen 1975), which is often characterized by joint decision-making,

bargaining behaviour and not formalized decision-making procedures.

Each level (figure II.2) needs its own appropriate method of analysis.

On the environmental level the analysis is a general one. The aim is to

provide a descriptive and general picture of the most important factors

and interrelations. Emphasis should be on the consequences of these

factors on the structure of the policy network and on their impact on

the goals and actions of organizations.

On the level of the policy sector a more specific positional method

should be applied.

Network or graph analysis is one of the most promising tools in this

analysis. This analytic method will be presented, in the next chapter.

On the decision level the actual behaviour in policy formulation and

implementation is studied. This is a detailed analysis of those stages

of the political process which are called the decision-making stages.

Demands stand at the beginning of this process, outcomes at the end.

The impact of environment on the structure of the policy network and

decision-making as well as the impact of the structure of the policy

network on decision-making have a delimiting and directing character.

The environment sets broad limits to the structure of the policy net-

work and to decision-making.

The impact of the policy structure on decision-making is more specific.

In the example of RSV in section 2.3 some of these limitations are
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illustrated.

The environmental and policy network level do not wholly determine the

actions and decisions in the political process. Structures, beliefs,

attitudes and procedures are the results of past actions, experiences

and decisions. They regulate and thereby facilitate social life but

that does not mean that all development is determined by them. New

developments may ask for actions and decisions that do not fit in the

fixed schemes. Then demands that ask for a changing of structures or

procedures arise. Decisions taken on such demands may alter the struc-

ture of the policy network or the environment.

For instance, the choice to develop nuclear energy in the Netherlands

was primarily made by scientists, civil servants and politicians within

the setting and goals of a science dominated policy network. The re-

search was started within that network, leading to results that requir-

ed the involvement of the Ministry of Economic Affairs and the coopera-

tion of industrial companies. Here, developments decided upon within

the setting and goals of an established policy network required new

procedures, actors and structures, i.e. evolved into a new policy net-

work.

In the second part of figure II.2 the process of delimiting, directing

and innovating is illustrated.

The emphasis in the three-level approach, described above, should be on

the positional and decision-making method. Only on these levels can the

making of public policy be analyzed adequately because only on these

levels is there a direct link between the actor and public policy.

We will put the main emphasis on the positional method because our

primary aim is not to explain Dutch nuclear policy-making but to con-

tribute to the analysis of the positional elements. It is our observa-

tion that such analysis has until now lacked adequate analytical in-

struments.

Notes

1) See for "the elitist view Mills (1956) and Domhoff (1970). An explan-

ation of the elite theory is given by Dye (1972).

2) Representatives of the pluralist view are Riesman (1950) and Dahl

(1958). Thé theory is summarized by, for instance, Kornhauser
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(1961). Mokken and Stokman give an elaborate analysis of the con-

troversy between elitists and pluralists in "Graven naar Macht"

(Helmers et al 1975, 51-59).

3) For an excellent overview of this literature see Fennema and Schijf

1979.

4) These formulations have the advantage that they leave out the norma-

tive connotation that power should be exercised intentionally and

the ethical bias connecting power with negative sanctions or force.

Power and influence are seen as capacities, as latent concepts. This

leaves room for the inclusion of other (e.f. positional) data than

observable actions in the determination of the power of an actor,

thus refuting the notion that power and influence can only be deter-

mined by the analysis of actual behaviour. Mokken and Stokman right-

ly emphasize that power is not determined by its application and

that force and action usually are more resources of the powerless

than direct indicators of power. Methods of observing power and

influence that emphasize manifest behaviour and the success or fail-

ure of power initiatives are therefore particularly vulnerable to

such a behavioural bias (1976, 40).
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CHAPTER III. RELATIONS

III.l. Introduction

In this chapter the interrelation between specific dependency rela-

tions, which are the result of the division of labour and the distribu-

tion of resources among organizations, and institutionalized communica-

tion relations, which facilitates the management of these dependencies,

will be discussed (section 2). Personal interlocks are put forward as

the most important tool in establishing formal and enduring communica-

tion structures for the sake of allocating values. They are interpreted

as indicators of positions of power and influence for organizations

(section 3).

Graph analytic concepts are introduced for the analysis of relational

structures, especially those based on personal interlocks (section

4 ).

The analytical tools and possibilities of networks based on personal

interlocks are derived from conceptions about the meaning of the inter-

lock. As we will point out in section 3, the conceptualizations of the

personal interlock have often been rather vague, leading to unclear and

ambiguous analytic results. In section 5 we will attempt to be more

specific. Different relations covered by the personal interlock (P.I.)

will be distinguished, based on the relation of the interlocker to the

various organizations in which he has a position. Symmetric and asym-

metric interlocks and different relations of distance two will be dis-

tinguished.

III.2. Relations

III.2.1. Power relations

Relational properties between organizations have been subject to many

investigations (Marret 1971, Van der Ven 1975, WarTen 1975, Pfeffer

1979, Schmidt and Kochan 1977, Akinbode and Clark 1976, Cook 1977,

a.o.). The focus has been predominantly on the nature and dimensional-

ization of relations. In chapter II.4.2 we distinguished two approach-

es: the resource dependency or power approach and the exchange ap-

proach. Disagreement between the two is over the motive of relation
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formation and the nature of interaction (Schmidt and Kochan 1977,

220).

In the resource dependency or power approach the relationship is formed

only when one of the organizations is willing and powerful enough to

induce the other organization to interact. The latter would, if free to

choose, prefer to stay anonymous. The interactions, as a result of goal

maximalization of both parties, are often characterized by bargaining

and conflict.

In the exchange approach both parties expect benefits and are motivated

to form the relation. The nature of these relations are better charac-

terized by cooperation and problem solving. According to Cook an ex-

change relation "consists of voluntary transactions involving the

transfer of resources (x,y,...) between two or more actors (A,B,...)

for mutual benefit" (Cook 1977, 64).

Some students are not satisfied with this distinction and try to inte-

grate the two approaches. Schmidt and Kochan, for example, argue that

both approaches should be incorporated into a single framework because

both exist in an interorganizational network. Cook incorporates depen-

dency relations as imbalanced exchange relations in her exchange theory

(Cook 1977, 65-68).

We consider the question of which approach is valid for the analysis of

interorganizational relations as rather academic. It may be that both

free choice and inducement exist at the beginning of relations. Bar-

gaining as well as joint problem solving may characterize them both. In

any case, we should not allow these relational characteristics to de-

termine the direction of the analysis by concentrating on the one and

excluding the other; rather, they belong at the end of the research as

an analytic result.

For the analysis of relational structures within public policy analy-

sis, this controversy is not of much interest either. Here we are in-

terested not in the origin of relations but in their contribution to

the power position of an organization.

We have to look for relations that may have an impact on the position

of an organization in the developments of a policy field. These are

essentially power relations, mutual or one-sided.

A one-sided power relation exists if an organization controls a re-

source (material or immaterial) vital to the other organization.
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A mutual power relation exists if both organizations depend on each

other in the pursuit of an interest vital to them both.

These relations may have a coercive or voluntary origin; the origin

itself is not very important. We can also call them dependency rela-

tions. The words power and dependency are synonymous here. In section

II.5.2 we defined power as the capacity of an actor to fix or change a

set of action alternatives or choice alternatives for another organiza-

tion. Power is at the root of dependency. It cannot exist without a

dependency relation and every dependency relation makes the exercise of

power possible.

Some degree of exclusivity and intensity characterizes power relations.

The following example may be illustrative.

In a perfect market situation - a market characterized by many buyers

and sellers of equal size - no organization can exert power over an-

other organization. Every attempt to exert power can be evaded by a

changing of partners. In this situation the interorganizational rela-

tions are not exclusive; they are irrelevant. The policy network of a

perfect market consists of isolated organizations which are individual-

ly uninteresting; sides of the market are the essential categories.

In monopolistic or oligopolistic situations, however, one or more or-

ganizations gain extensive control over resources. By their individual

action they may change the market situation. They can influence the

decisions of other organizations by their exclusive control over re-

sources vital to them. Exchange relations become dependency relations

through which the decisions of other organizations can be manipulated.

In a policy network of an oligopolistic market individual organizations

are connected through dependency relations. In economic life, nowadays,

very few empty economic policy networks or perfect markets still

exist.

Exclusiveness refers to the high losses which an organization has to

suffer when it wants to replace its dependency relation with one organ-

ization for a dependency relation with another.

Intensity refers to the size of the loss to one or both parties

(Pfeffer 1978, 44).

Dependency relations may originate from many situations. Often the

unequal access to some material or immaterial resource is at stake. The

control of the OPEC countries over a vital part of the world oil-
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reserves is one example. The OPEC has a price-setting power, limited

only by the internal strength of the OPEC organization and by the costs

of counter-strategies by oil-consuming countries. If the demands of the

OPEC countries are too high, the cost.s of counter-strategies, like

military actions, may become less than the costs of compliance. The

internal OPEC relations too are neither equal nor stable. Large pro-

ducers may force smaller ones to follow by the mere fact that the

slightest fluctuation in oil-production can unsettle the production

policies of the smaller ones. Internal OPEC relations are also influ-

enced by the market: when supply cannot meet demand, individual OPEC

countries may defect and ask successfully for higher prices; when sup-

ply is abundant, members are tempted to undercut the agreed prices in

order to sell more.

The assessment of a power relation must be quantitative as well as

qualitative. The Dutch state, for example, has a 100-percent share in

the capital of the chemical company Dutch State Mines (DSM). While this

could imply a total control of DSM by the state, it does not for at

least two reasons: a political and a technical one. The Dutch govern-

ment conducts a policy of non-interference in the production and in-

vestment policies of industrial corporations, regardless of its finan-

cial stake. Even if it wanted to, it would not be able to do so be-

cause, as a consequence of its policy, it has never built up the exper-

tise to judge such policies. This means that government will not and

cannot control DSM to the extent that the quantity of the capital shar-

ing could enable it.

IIIi2i2i_Institutionalization_of_relations

Power relations arise not only from the control over or unequal access

to material resources like oil and capital but also from the control

over immaterial resources like information, services and legitimation.

Legitimation like goodwill and trust or credit, is a source of power

and influence that plays an important role in policy-making. But it is

also sought after to stabilize existing power relations. It is the

recognition by the parties in a power relation of the rightness of that

relation» It is both the conscience of the powerful party that it has a

right to determine (partly) the actions of the less powerful and the

recognition of the less powerful of that right.
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One or both parties often try to stabilize newly established relations

by legitimizing them. This may be done by connecting them to customary

law, by contract or by legalization. In all these cases some sanction

is attached to a break of the relation. Often a higher authority

(court, state or another third party) is called in. Thus, a legitimized

relation is more stable because it is based on agreement, includes the

appeal to some higher material or immaterial authority and involves

additional sanctions in the case of breaking up.

Legitimized power relations are important in public policy analysis not

only because of their strength and stability but also because the

rights involved in the relationship are often visible and explicitly

incorporated in the institutions of society. A financial dependency

relation between two companies sometimes results in an alteration of

the articles of association of the dependent companies, allowing some

rights to the powerful company. These may be rights to nominate members

of the board, to approve decisions of the board, and so on. Through

these rights the powerful company becomes legally, permanently and

directly involved in the decision-making of the dependent company; the

position of both parties is established and a channel of communication

is created.

While institutionalization can take place through alteration of the

rules of an existing organization, it may also take place by changing

or creating a law and, by creating a new organization or some other

institutional framework. A joint-venture, for example, is a newly

created organizational entity, jointly owned and controlled by a number

of parent companies and established to fulfil some common goal which

the parent companies could not reach independently. In the joint-

venture the power positions and the degree of involvement of the parent

companies are regulated. The joint-venture may also constitute a chan-

nel for information exchange and joint decision-making for the part-

ners.

Though the institutionalized power relations often are the most visible

part of the power relation, it would be dangerous to base the struc-

tural analysis only on them because they are only part of the power

relation.

The dependency relation may be much stronger than the institutionalized

rules suggest. The power base of an institutionalized rule should
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always be taken into account in judging the power relation.

An additional qualification may be made when not all power relations

have institutionalized consequences. If company A has all shares of

company B, then A can, through voting power in the shareholders assem-

bly, dominate B completely. This domination can be exercised within the

existing legal framework. There ±s no need to determine the relation

between A and B explicitly. The specific institutional relation between

A and B then is only revealed by analysing the capital relation. This

power relation is too obvious for both parties to need special institu-

tionalization; other power relations may be too diffuse, unstable or

controversial to allow institutionalization.

Social relations change; power relations, too. Institutionalization

fixes part of the power relation. The institutions may become outlived,

ready for change because they do not rest anymore on their initial

power base. Sometimes institutions are created in a vain attempt to fix

positions, regulate exchange 01 form channels for exchange. The parties

involved do not take the designated positions nor do they follow the

designated channels of exchange.

From these considerations we may conclude that institutionalized rela-

tions always should be analysed in the context of the dependency rela-

tions on which they are based.

It is important to remember here that while we have been discussing

power relations only, many of the observations are also valid for in-

fluence relations. The influence relation, however, is less far-reach-

ing than the power relation.

An actor (A) who has influence over another actor (b) cannot fix its

freedom of action. The set of alternatives open to B stays the same but

A can, by presenting information or through advice or otherwise, guide

and thereby determine (partly) B's choice of alternatives.

III.3. Personal interlocks (P.I.'s)

III.3.1. Advisory committees in policy communication

A managing director of organization A forms a communication link, a

personal interlock (P.I.)» between his organization and a committee if

he is also a member of that committee. In that committee he may meet a

representative of organization B. Both organizations may then
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communicate through their representatives, via the committee. These

links, based on P.I.'s (personal interlocks), are important channels in

public policy-making. They are permanent and they form a formal basis

for regular contacts. Through their permanence, their formal character

and visibility they reduce uncertainty in public policy-making: the

parties concerned know who is involved and who is not, thereby giving

these contacts an advantage over informal consultation or ad_ hoc meet-

ings. Through the comprehensive personal character of the contacts they

have an advantage over written communication.

The advisory committee or council is an answer to the communication

need in policy sectors with many influential and concerned actors.

It has a function in the information exchange, the formulation or coor-

dination and the legitimation of a policy. The recently created Raad

van Advies voor Energieonderzoek (Council on Energy Research) in the

Netherlands is illustrative. This council advises the Minister of Eco-

nomic Affairs on priorities in energy research and coordinates the

energy research institutions. In order to fulfil these functions the

members of the council are selected according to three criteria. They

have to be (1) experts on energy problems (the informational component)

and (2) representatives of important organizations or interest groups,

such as research institutions and industrial companies active in energy

research, energy-producing and energy-consuming industrial corpora-

tions, governmental agencies and the individual consumer (the legitimi-

zing part). They also have to be (3) high-ranking functionaries, i.e.

managing directors of the largest research institutions and energy

companies, able to commit their organizations (the coordinating part).

Bargaining and advising can then cement the mutual commitments neces-

sary to reach a particular energy research goal.

The use of committees in policy formulation is widespread and growing,

due to the growing involvement of government in societal activities(l).

These committees can be seen not only in the communication between

government and private actors, but also within government and within

large multi-unit organizations.

In large organizations like multinational corporations the committee

also functions intraorganizationally in determining corporate policy.

These corporations mostly consist of a set of large companies, each

with its own organization and management, spread over distant areas of
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the world. For instance, a close scrutiny of the operations of the

international oil company Royal Dutch/Shell reveals that the company

gives, within certain financial and behavioural limits, much operation-

al independence to its subsidiaries. However, investments that surpass

the financial means of a particular subsidiary or activities that vio-

late the domain of another subsidiary - in short, all those activities

and plans that do not fit into the existing framework and goals, are

handled in another way. They become part of the strategic decision-

making. This decision-making takes place through deliberations in ad

hoc or semi-permanent committees in which appropriate expertise is made

available and all parties concerned are assembled. Although the final

decision-making power remains with one of the members or the whole

board of directors, most decisions reflect agreements reached in the

committees. Shell has, for its strategic policy formulation, created a

flexible communication structure in which some channels are permanent

and others are created or dissolved according to the existing need.

We have emphasized the function of committees in policy-making. Of

course, there exists a wide variety of committees. They differ in func-

tion, in hierarchical status, composition, structure, legal basis,

duration, and so on (Wheare 1968). Sometimes committees are set up to

frustrate decision-making in a particular area, or to avoid responsi-

bility. To what degree a particular committee is effective in communi-

cation and policy-making can only be decided after analysing the ef-

fects of its activities in public policy.

IIIi3^2i_PiIi^s_between_industrial_corgorations

Committees are one way to establish a permanent and institutionalized

means for policy communication by means of personal interlocks. The

direct access of a representative of an organization to the board of

another organization and the representation of several organizations on

the board of a jointly established new organization (joint-ventures)

are other ways to establish communicative links between top organs by

means of personal interlocks.

In general, we speak of a personal interlock (P.I.) if a person is a

member of the board of two organizations, including committees.

The results of analyses of these links done on sets of industrial and

financial companies confirm their policy-making relevance. In a study
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of Allen (1973, 3) a positive relation between the size of the corpora-

tion and the number of personal links (interlocking directorates) is

found. Dooley (1969) also indicates that size of the firm is signifi-

cant in explaining the number of interlocks.

In Allen's analysis the number of interlocks per director increases

with the size of the firm. Unfortunately, we do not know whether this

increase is due to the growth of the percentage of interlockers per

firm or the growth of the number of interlocks per person by a constant

percentage of interlockers. Nonetheless, the findings indicate that the

more important or powerful a corporation is, the more personal inter-

locks it has with other organizations and the more central it may be in

a network.

This argument is supported by the findings of Mokken and Stokman in

their network of 84 Dutch financial and industrial companies. They

divided the companies into three groups: a centre of 17 companies with

th« highest number of interlocks, a middle group of 54 companies with

fewer interlocks and a periphery of 13 companies with very few inter-

locks (Helmers et al 1975, 380).

In table III.l the density between and in these three groups is indi-

cated. The density is the total number of realized lines, representing

interlocks, as a fraction of the total number of possible lines. The

density of the centre (.76) is much higher than that of the middle

group (.14) and of the periphery (.06).

Table III.l. Densities between groups of organizations in the Dutch

financial and industrial network in 1969.

centre

middle

periphery

.76

.36

.05

.14

.04 .06

centre middle periphery

The table also shows that the companies from the middle group are on

the average more highly connected to the centre companies than to the

companies of their own group. The valuable information is that the

centre contains large companies, half of which are active in finance
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(banks, insurance companies and investment companies). Size and type of

activity seem to influence the centrality of the company. Furthermore,

large companies seem to be connected more with other large companies

than with the smaller ones. This is not surprising. Larger firms have a

greater chance to meet each other in oligopolistic situations. In these

situations they strive for the same scarce resources and are highly

vulnerable to each other's actions. Between these firms, according to

specific circumstances, relations are established that diminish the

risks of their actions to each other. Cartel agreements and joint-

ventures are good examples of this.

The personal interlock has a function here because through communica-

tion the element of surprise and unwanted action between connected

organizations is reduced. Especially when large risks are involved, the

urge to establish a link by which information can be obtained and con-

trol and influence can be exercised is very strong. This explains the

central position of financial institutions in each industrial network

and the fact that almost every financial participation relation is

accompanied by a P.I. in which the executive manager of the partici-

pating organization is outside director in the dependent one (Helmers

et al 1975, 266-277).

Summarizing, we see that strong dependencies between large organiza-

tions lead to a need for communication through permanent channels on

the level of high-ranking officials. The personal interlock meets this

need.

Persons, managing directors, top civil servants and leading politicians

constitute the personal interlocks between organizations. While com-

munication is established and decisions are made through these persons,

they are not the primary subjects to be analysed-. Unlike those who see

the interlock mainly as a form of social relation between members of

the upper classes to maintain their power position (Domhoff 1967, Dye

1976, Mills 1956 and Zeitling 1974), we consider the organization the

important policy-shaping unit. Though the personal interlock can be

considered the conjunction of personal ambition and institutional ne-

cessity, in this study we put forward the opinion that managers repre-

sent the interests of their organization in the other organizations,



- 88 -

not their own interests. Their own interests are very well served by

their performance as promotor of their organization's interests

(Helmers et al. 1975).

Most analysis concentrates on personal interlocks between corporations.

They concern the interlocks of managing and controlling directors and

are therefore called interlocking directorates. The interlocking

directorate (I.P.) is a special category of the personal interlock,

distinguished only by the name of the connected positions (director-

ships) and the character of the connected organizations (corporations)

not by its analytical content. The following statements about I.D.'s

also concern P.I.'s.

The analysis of P.I.'s, so far, is not characterized by conceptual and

analytic specificity (2). Students of interorganizational relations

often content themselves with some implicit assumption about the role

of the Ï.D. in regulating relationships between dependent organiza-

tions.

Pfeffer (1972) sees the P.I. as a tool for managing interdependence:

".. organizations (....) use their boards of directors as vehicles

through which they coopt, or partially absorb, important external or-

ganizations with which they are interdependent. The strategy of coopta-

tion involves exchanging some degree of control and privacy of informa-

tion for some commitment for continued support from the external

organization."

This is one of the clearest statements about the functions of I.O.'s.

Most investigations are based on correlational analysis in which the

I.D. is related to characteristics of the connected organizations (size

of the board, sales, activity) or other relational elements (Pfeffer

1972, Allen 1874). Through their unspecific conceptualization these

analyses have limited value. The network of I.D.'s is never analysed as

a communication network; the I.D.'s are not specified in their commun-

icative characteristics.

Another approach in the analysis of I.D.'s originates with students of

political economy. This approach has the longest tradition. I.D.'s are

investigated in relation to the power position of banks or financial

groups. The central idea of this "finance control model" (Koenig et al

1979, 176) is that interlocks are used by financial institutions to

control their investments (Jeidels 1905, Sweezy 1939, Mokken and
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Stokman 1979 a.o.). Network measures like centrality and local density

are connected to financial functions, relations and positions. Again,

the function of the I.D. is very implicit in this research.

More specific in their interpretation of I.D.'s are Mokken and Stokman.

They state: "However, one or more interlocking directorates between two

companies indicate at least that two companies have mutual access to

the details of top level decision-making in terms of collection and

dissemination of information and expertise. The network of interlocking

directorates is therefore first of all an information network between

corporations. Effective aggregation and organization of information,

intelligence and expertise and the availability of good opportunities

of access to levels of decision-making is strongly associated with

political influence, as the capacity to determine (partly) the outcome

of the allocation process or even with political power, when the ad- .

vantages of information and access achieve such a one-sided character

in comparison with that of other actors that we can speak of an infor-

mation monopoly or a monopoly of access" (Mokken and Stokman 1979, 3).

Their notion of the I.D., however, is still too limited. They see it as

a means by which an organization enlarges its knowledge about the de-

tails of top level decision-making of other organizations. The enlarged

knowledge may result in political influence or power. The I.D. is con-

sidered a tool in the information gathering process rather than a com-

municative tool through which not only information can be obtained (or

presented) but views can be exchanged and influence exercised.

In section 3.1 we saw how P.I.'s were established in response to the

need for a formal (institutionalized) and permanent communication chan-

nel at the top policy level. Through this channel information was ex-

changed, control exercised, and interests represented.

We, therefore, see the F.I. as a communicative tool. Communication

contributes to the allocation of information, to the coordination or

tuning of activities and policies and to joint decision-making (Leemans

1972, 112). The P.I. is also a form through which sustained participa-

tion in social relations on the level of policy-makers is possible.

The P.I. has an element of direction or asymmetry in its representa-

tive, controlling and informational function and an element of symmetry

in its deliberative, bargaining, and cooperative function. These ele-

ments can be analytically separated by distinguishing several P.I.'s or
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relations induced by P.I.'s. In section 5 we will specify the different

relational possibilities.

IÏI.i3..4i._The_interlockers

How many and which persons in a network interlock? Table III.2 summar-

izes data from different networks. The table demonstrates the distribu-

tion of positions - and therewith of interlocks - over the total popu-

lation of persons selected in each network.

In the first six networks (USA 1935, USA 1965, Belgium 1975, Scotland

1973, the Netherlands 1972 and 1886) industrial and financial corpora-

tions are the organizational units. The sixth, the Dutch cultural net-

work, consists of 1229 private institutions and governmental (central,

regional and local) offices, advisory boards and institutions, all

involved in the arts. The Dutch nuclear network includes not only in-

dustrial corporations but councils, research institutions and govern-

mental bodies as well. The last network, USA 1970, was designed to

identify the 5000 top institutional positions. The persons occupying

these positions were considered to be the national elite (Dye 1976, 5-

14). The positions were derived from the largest or most important

organizations in the corporate sector (industrial corporations, utili-

ties, banking etc.), the governmental sector (legislative, executive,

judicial and military) and the public interest sector (mass media,

education, foundations, law, etc.).

Though the nature of the organizations differs among the networks, all

have one element of selection in common: first, a policy field is de-

fined, e.g. nuclear policy, the US economy, cultural policy, etc., and

then all organizations considered important in this field are select-

ed.

It is surprising that the number of interlockers in almost every net-

work is about 20 percent of the total population of persons, the large

differences in size, composition and density of the networks notwith-

standing. The exceptions, the Scottish and Belgium networks, may well

be the result of particular selection criteria (Zijlstra 1979).

The low percentage of interlockers in each network can be partly ex-

plained by two interrelated phenomena: the many-sided interests of

large organizations and the division of labour of their management. The

networks are based on one or two selection criteria for the
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Table III.2. Distribution of positions in nine networks (n

persons)

number of

Number of

positions

held by

one person

1

2

3

4 or more

total

USA

industry

1935

n

2.234

303

102

83

2.722

(1)

%

(82)

(11)

(4)

(3)

(100)

USA

industry

1965

n

2.602

372

123

67

3.165

(2)

%

(82)

(12)

(4)

(2)

(100)

Belgian

industry

1975 (3)

n %

48.202 (73)

9.706 (15)

3.453 (5)

4.687 (7)

66.048(100)

Scottish

industry

1973

n

1.178

79

31

28

1.316

(4)

%

(90)

(6)

(2)

(2)

(100)

Dutch

industry

1972

n

690

102

44

45

882

(5)

%

(78)

(12)

(5)

(5)

(110)

(continued)

number of

positions

held by

one person

1

2

3

4 or more

total

Dutch

industry

1886 (6)

n X

618 (77)

104 (13)

44 (6)

34 (4)

800 (100)

Dutch

cultural

(7)

n %

3.303 (82)

484 (12)

132 (3)

124 (3)

4.043 (100)

Dutch

nuclear

1972 (8)

n %

833 (82)

120 (12)

34 (3)

27 (3)

1.014 (100)

USA

elite

1970 (9)

n %

3.297 f80)

513 (13)

184 (5)

107 (3)

4.101 (100)

(1) Dooley (1969) / US National Resources Committee (1939), 158

(2) Dooley (1969)

(3) VessièTe (1978)

(4) Scott (1978)

(5) Mokken and Stokman (1978)a

(6) Schijf (1977)

(7) Boon (1975)

(8) Zijlstra (1978)

(9) Dye (1976)
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organizations. In the industrial and financial networks, for instance,

size and industrial or financial activities are the criteria; in the

nuclear network, the criterion is involvement in nuclear activities.

Most large organizations, however, have many activities and are

connected with a diverse set of organizations. They are active in

several policy fields and therefore have units in several networks; for

instance, some large industrial companies belong to the Dutch nuclear

network as well as to the Dutch industrial and financial network.

Consequently, only part of their P.I.'s are demonstrated in each

network separately.

Another phenomenon, related to the size and versatility of the organi-

zation, is the division of labour in the top management (Chandler 1962

and 1977). Each managing director specializes in certain fields of

activities. As a consequence, only parr, of the directors maintain cor-

responding external relations; and each of these maintains those rela-

tions that are important in his field oi' specialization.

Who are these interlockers? Are they executives or managing directors

of organizations in the network (network organizations), or do they

only have side-line positions as outside directors or committee mem-

bers? In most networks the majority of the positions are of the last

kind.

We would expect executives of network organizations to have many inter-

locks. Most network organizations are selected because of their impor-

tance in the policy field. Executives of these organizations command

and represent large amounts of valuable resources. They therefore can

be expected to take a large part in coordination- and communication on

the level of top policy, i.e. in the creation of P.I.'s.

Data available from the Dutch industrial and financial network (Zijl-

stra 1975) confirms this view. The data is presented in table III.3.a

and b. Table III.3.a provides information about the distribution of

persons over twelve non-exclusive categories. The categories are deter-

mined by the number of positions of a person in the network: (1) all

interlocking persons; thus those persons with two or more positions;

(2) persons with two positions only; (3) persons with three positions

only and (4) persons with four or more positions; and by their func-

tional position: (a) an executive or managing director of at least one

of the network organizations; (b) retired executive or (c) persons who
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Table III.3. Distribution of persons and interlocks in the Dutch

industrial and financial network 1972; (a) distribution

of persons and (b) distribution of interlocks

a. Distribution of

category of
persons

a.

b.

c.

persons

executives

former executives

others

total number of

persons (%)

1

All inter-
locking
persons

91 (48)

36 (18)

64 (34)

191 (100)

Subsets of

2

persons
with 2
positions

only

46 (45)

18 (18)

38 (37)

102 (100)

interlocking persons

3

persons
with 3
positions

only

22 (50)

7 (16)

15 (34)

44 (100)

4

persons
with > 4
postions

23 (51)

11 (24)

11 (24)

45 (100)

b. Distribution of interlocks

category of
persons

a.

b.

c.

executives

former executives

others

total number of

interlocks (%)

1

All inter-
locks

346 (52)

145 (22)

175 (26)

666 (100)

Interlocks

2

Interlocks
carried by
persons
with 2

positions
only

46 (45)

18 (18)

38 (37)

102 (100)

carried by
persons

3

Interlocks
carried by
persons
with 3

positions
only

66 (50)

21 (16)

45 (34)

132 (100)

subsets of

4

Interlocks
carried by
persons
with > 4
or more
positions

234 (54)

106 (25)

92 (21)

432 (100)



- 94 -

have never had an executive position in any one of the organizations in

the network. The cells in the table represent for each category the

number of persons in it. Column (1) of table III.3.a indicates that 66

percent of all interlocking persons are executives (91 or 48%) or for-

mer executives (36 or 18%). The table also shows that executives and

former executives (rows a and b) are more dominant in the category of

persons with more than four positions (column 4) than in the category

of persons with two positions only (column 2). In the first instance

they constitute 75 percent of the persons and in the second instance 63

percent.

In table III.3.b information is given about the distribution of inter-

locks over categories of persons. Here the functional positions are the

same but the columns are determined by the number of interlocks a per-

son creates (columns 1 to 4). The relation between tables a and b is

the relation between the number of positions and the number of inter-

locks of a person, i.e. : i = ^p(p-l) with i the number of interlocks

and p the number of positions. For instance, a person with four posi-

tions creates a P.I. between all four orgnizations, that is to say, six

P.I.'s in total. A person with two positions creates two interlocks,

which is shown in the identity of the second column of both tables.

Table III.3.b reveals the same tendency as table III.3.a but in a some-

wl'at stronger way. Managing directors and former managing directors

create 74 percent of all personal interlocks in the networks (column

1), especially through their large representation in the category of

persons with many positions.

The tendency is even stronger in the Dutch nuclear energy network, as

we shall see in chapters V-VII. There 54 percent of the persons with

two positions have their main affiliation with one of the included

organizations. Of the persons with three positions this percentage is

63 and of those with four positions or more it is 96.

The division of labour in the management may explain this. Because of

the many-sided interests of especially large organizations, segments

of a network also belong to other networks and in these segments inter-

locks are established to promote interests different from those preva-

lent in that network (see also chapter II, section 3 for overlapping

policy sectors). The managers who promote these non-network interests

only have one, two or at most three positions in the network. They also
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have their primary affiliations predominantly with organizations out-

side the network and perhaps have many interlocks in other networks. In

fact, some of the persons who only have two positions in the Dutch nu-

clear network of 1972 have many positions in the Dutch industrial and

financial network of that year. On the other hand, most managing di-

rectors of large and important organizations who are specialized in

promoting "network interests" have many positions in the network.

To put it succinctly: big interlockers are executives of important

network organizations and specialized in the field of activities cover-

ed by the network organizations; small interlockers are executives of

less important network organizations, or executives of outside organi-

zations who may well be large interlockers in other networks.

The discussion emphasizes once again the importance of well-defined

selection criteria for the organizations of the network. If these cri-

teria are vague or ill-defined, the network will encompass organiza-

tions, structural relations and consequently P.I.'s with a wide variety

of origins. It will be an amalgamation of many (sub)networks, each of

them shaped by specific structural relations and their communicative

requirements. Analysis of such networks will be very difficult. Strict

selection criteria, however, are not always possible. In this case one

should use analytical methods to eliminate non-relevant network organi-

zations or relations in order to reduce the 'noise'. This will be done

with the nuclear network.

III.4. Graph analytic concepts

III.4.1. Introduction

For the analysis of networks on personal interlocks graph theory offers

valuable concepts.

Graph theory is an elaborated mathematical theory used in many sciences

for the construction and analysis of models. In the social sciences,

too, elements of graph theory are applied, especially in economics

(transport problems, product flows), anthropology (kinship and commun-

ity structures), sociology (relational patterns) and psychology.(3)

Elements from the graph theory are used here in order to build a model

by which networks on P.I.'s can be analysed and inferences can be made

about positions of influence and power of organizations.
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The characteristics of the constituting elements of the model, organiz-

ations and personal Interlocks, limit the number of graph analytic

concepts that can be used and raise additional analytic problems.

We will, therefore, strongly relate the treatment of graph theoretical

concepts to their usefulness in networks on P.I.'s. We will develop

concepts for the construction of the different kinds of networks, which

enables a more fruitful analysis. Graph theoretic theorems are not

treated here. For this we refer to Harary (1969) and Harary, Norman and

Cartwright (1965).

In this section an introduction to some graph analytic concepts is

given. In section 5 different relations derived from personal inter-

locks are defined in such a way that each can be analysed in separate

networks. In chapter IV the analysis of networks will be treated.

III;4i2i_Pointsa_lines_and_com£onents

A graph consists of points and lines, by which each line is incident

with two points. Only graphs with a finite, non-empty pointset are

considered. Lines are directed or undirected. In this section only

undirected lines will be considered; the next section deals with di-

rected lines and directed graphs.

A line can be labelled by the two points it is incident with. In figure

III.l we picture a graph. The line x.̂, in this graph can be indicated as

Figure III.l.A graph

The graph contains two special lines - namely, parallel lines and
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loops. Loops are lines that have both their ends in one point; x5

(v3>v3) is such a loop. Between v1 and v2 two parallel lines are drawn:

Xi and Xi '. Graphs without parallel lines and loops are called simple

graphs; those that allow for parallel lines are multiple graphs. We

will in situations in which two points have more than one relation

draw one line and the number of relations will be indicated as the

multiplicity of the line. Then, between v, and v-} one line with multi-

plicity • 2 exists; the multiplicity is used as information attached to

the line.

Two points, incident to the same line, are neighbours. They are adja-

cent with each other. V is not adjacent with any point in the graph,

it is an isolate. The number of lines a point is incident with - which

in the simple graph is the same as the number of points it is adjacent

with - is called its degree (dj[). Vl+ has degree'2, d̂  = 2.

v^ and v^ can, though they are not adjacent, reach each other. They are

connected by a path. A path joining v^ and vn is a collection of

distinct points ^ . ^ vn together with n-1 lines, one for each

consecutive pair of points v1,v2,v2,v3, , v ,, v . The length of

the path is the number of lines in it. The length of the path between

v, and v. is 2.

A graph in which there exists a path between every two points is con-

nected. A complete graph is a connected graph in which every two points

are adjacent. The graph in our example is disconnected; vg has no path

with any other point in the graph. A subgraph is a pointset of the

graph including all lines between these points in the graph. A compo-

nent is a maximal subgraph of the graph for which there exists a path

for every pair of points. Between the components of the disconnected

graphs no lines exist. The graph in figure III.l has two components:

(v v2v3v ) and the isolate v . A clique is a maximal complete subgraph.

-The complete graph is a special clique whose pointset is identical to

the pointset of the graph. The degree of connectiveness of a graph can

be measured by taking the existing number of pairs connected by a path

as a fraction of the total number of pairs possible.

The connectivity (c) • Z n .(n -l)/n.(n-1) if n is the number of
i-1

points in the graph, n* the number of points in component 1 and k

the number of components.
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The density (d) of a graph is its total number of lines (a) as a frac-

tion of the maximum number of lines possible: d « a/%n(n-l) if n is the

number of points in the graph.

The properties of the directed graph or digraphs that will be given in

this section are based on the concepts of Harari, Norman and Cartwright

(1965). We consider digraphs with a finite and non-empty point set and

arcs without loops or parallel arcs.

Arcs are directed lines. In figure III.2 a digraph with pointset v1 to

vb and arc-set xx to x̂  is given. v2, v3 indicates an arc that goes

from v2 (tail of the arc) to v3 (head of the arc). This arc is in-

adjacent to v3 and outadjacent from v,• The number of arcs to a point

is called the indegree, the number of arcs from a point outdegree.

Figure III.2. A Digraph

Analogously, the inadjacency of v± is the number of points adjacent

to v± and the outadjacency is the number of points adjacent from

VJ_ . In digraphs the inadjacency is equal to the indegree and the out-

adjacency to the outdegree.

In a digraph four types of points are distinguished:

- isolates: points with out- and indegree zero;

- transmitters: points with outdegree larger than zero and indegree

zero;

- receivers: points with outdegree zero and indegree larger than zero;

- mediators: points with outdegree and indegree larger than zero.
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In figure III.2 Vj and v2 are mediators, v3 is a receiver, v^ a

transmitter and v5 an isolate.

A semi-path joining v and vn is a collection of distinct points, v1,

V2» •** vn together with n-1 arcs, one for each consecutive pair of

points v±, v2, v3, etc. In the semi-path the direction of the arcs is

not taken into account. In the concept path (directed path), the direc-

tion of the arcs is essential. A path from v^ to vn only exists to-

gether with n-1 arcs in the following order (v^, v 2 ) , (v2, V3), ...

(v , , v ). The length of a path or semi-path is the number of arcs in

it. In figure III.2 Vx and v^ are connected by a semi-path of length

2 (vĵ , v2, ^v); Vĵ  and v3 are connected by a path of lenght 2 (vĵ , v2,

v 3 ) .

The distance between two points is the length of a shortest path

connecting them. This means that in a digraph the distance from vj to

Vj may be different from that of VJ to v^. The distance from Vĵ

to v3 in figure III.2 is two; the distance from v3 to v, is infinite,

v. can reach v3; the reverse is not possible. The inneighbourhood of

vi consists of all points that can reach v±, the outneighbourhood

of those that are reachable from v±>

A weak component of a digraph is defined as the maximal subgraph in

which for each pair a semi-path exists. The unilateral component is the

maximal subgraph in which for each pair a path exists. The strong com-

ponent is the maximal subgraph in which for each ordered pair a path

exists, that is to say, in which there is a path from v± to v-̂  and

from VJ to vi«

Large strong components are rare in networks on P.I.'s. For all compo-

nents, the connectivity (c) can be defined as analoguous to the defini-

tion of connectivity in section 4.2. The concept of density (d) is also

analoguous to that of the undirected graphs.

IIIi4i4i_Gra2h_generation

By selection, aggregation and induction - concepts we will explain

below - new graphs can be generated.

Subgraphs, partial graphs and partial subgraphs are created by selec-

tion of points and/or lines. If a set of points is selected and all

lines between those points in the graph included, a subgraph is formed.

A partial graph has the same set of points as the original graph but a
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subset of its lines, and a partial subgraph is a subgraph that only

contains a subset of the original graph lines between its points.

Points may be aggregated. That is, a collection of points may be

represented by one new point. The new point contains all existing lines

of its constituing points to not-aggregated points, whereas the lines

between these constituing points (inside lines) are neglected.

Information can be added to the points and the lines of a graph. This

information plays an important role in the generation of new graphs. A

graph with information added to the points and lines is called a net-

work.

A method of graph generation, which will be used often in the analyses

of networks on P.I.'s, is induction. A new graph is generated by induc-

tion if two points in the new graph are connected because they have a

special relation to a common third point in the original graph. Induc-

tors, points that induce the new lines as well as inductees, points

between which the new lines are induced, constitute subsets of the

points in the original graph. These subsets may be exclusive, partially

overlapping or identical.

Most networks treated in this book are induced networks. They are gen-

erated from a network in which organizations and persons are points and

the relation - "person x has a position in organization y" - the lines.

The pointsets "organizations" and "persons" are disjoint; they have no

overlap. Furthermore, only lines between persons and organizations

exist. This kind of network, in which the points are partitioned in two

disjoint non-empty sets and lines only exist between two points of

different sets, is called a bipartite network. The concept of bipartite

network or bipartite graph will play an important role in the analy-

ses.

In figure III.3 the bipartite network between organizations A to D and

persons p to p is given. A new network between organizations with

lines based on personal interlocks is generated if a line is drawn

between every two organizations that are connected with the same per-

son'. Not every person induces lines between organizations; p. does not

induce a line, p^ and p4 each induce one line and p3 induces three

lines. In general, the number of lines induced is related to the degree

of the inductor (in this case the number of positions of a person). An

inductor with degree * n^ induces a complete subgraph with size ni
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Figure III.3. Graph generation by induction; (a) bipartite network

and (b) induced network on personal interlocks

organizations: persons:

D

(a) (b)

in the new network.

Selection, aggregation and induction will be used frequently in the

analysis of the nuclear networks. Much analysis of networks is based on

the analysis of subnetworks and their relations, internally and exter-

nally. Partial networks will also be considered as, for example, the

partial networks with lines created only by a subset of persons.

III.5. Symmetric and asymmetric relations

III.5.1. Personal interlocks

In section III.3.3 we concluded that the P.I. has symmetric and asym-

metric elements. The symmetric element is related to its function in

bargaining, deliberation and cooperation; the asymmetric element to its

function in representation and control. These different elements can be

distinguished in two steps. First, two types of personal interlocks

will be defined: the directed and the undirected personal interlock.

From the directed interlock, two symmetric relations can be generated:

the meeting relation and the coordination relation. In this subsection

we will concentrate on the two types of personal interlocks and in the

following subsection on the meeting and coordination relations.

The definition of both types of P.I.'s is based on an analysis of the

nature of the top positions within an organization. In most
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organizations two types of positions can be distinguished: the

executive position, a full-time job that requires most of the attention

of its incumbent, and the supervisory, advisory or representative

position - outside-director, or committee member - requiring only a

small part of the attention of its incumbent. These different positions

imply different relations between the individual and "his"

organization. The relations can be expressed in a directed graph or

digraph.

Figure III.4. Positions of persons in organizations and the resulting

P.I.'s: (a) relations between persons and organizations;

(b) directed P.I.'s; (c) reciprocal P.I.'s; (d) undirect-

ed P.I.'s.

Oé

8

(0 (d)

0,

In figure III.4 organizations (0^ to 06) and persons (?^ to P^) are the

points of the digraph. The direction of the arcs between the persons

and the organizations is determined by the position each person has in

the organization. The executive, or managing director, will have his
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main affiliation with the organization in which he holds this position

and may be regarded as the representative of its interests. His

actions are supposed to be determined by the requirements of this or-

ganization: the direction of the arcs goes from the organization to its

managing director. In figure III.4.a the direction goes from Oj and 02

to Pj, from 0^ to P^ and from 05 to P2 and P3 .

The outside director represents interests from outside the organiza-

tion. In this case the directed line goes from the person to the orga-

nization, in firgue III.4.a from ?i and P2 to 03 and 0^ , from P^ to 03

and from P3 to 0 b. The special nature of committees is symbolized in

0,. The committee membership is typically a side-line position. There-

fore, committees only have arcs directed to them, not going from them»

From these two persons-to-organization relations, three types of rela-

tions between organizations result. The first relation is formed by a

person who has an executive position in one organization and a super-

visory position in another. The line from 0c to 0, in figure III.4.b

formed by person P is an example of such a relation. An unequal infor-

mation access exists between the connected organizations. 05 has access

to the policy information of 0 , but 0_ has only as much information

about 05 as the managing director of 05 (P2) is willing to disclose to

CL . Furthermore, because 0 can promote its interests through this

relation, it has some degree of control over 0 3. The reverse case is

less obvious. This line therefore represents an asymmetrical communica-

tion relation and can be symbolized by an arc. The direction is going

from the organization to which the person is tied by an executive or

managing function to the organization in which he has a controlling,

supervisory or otherwise coordinating function.

The second relation is formed by a person who has an executive position

in more than one organization; that is P in figure III.4.a. This kind

of relation is not very frequent but does exist. It is, however, only

possible to combine executive functions in two organizations of the

size usually included in networks of P.I.'s if the organizations are

highly interdependent in policy and purpose. In the Dutch nuclear net-

work there are some examples of these relations. The central institu-

tions of the public electricity companies have an almost identical

management. They are service institutions for the same group of organi-

zations and need a high degree of cooperation and coordination.
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This relation is a strong symmetric relation. There exists an equal

possibility of information access and interest representation between

the connected organizations and they will coordinate their actions in

the same interest field. The relation is represented as a double arc,

one going from actor Oĵ  to 0 2, the other from 02 to Oĵ  (see figure

III.4.C).

The third relation is also a symmetric relation; it is formed by a

person who has a supervisory position in more than one organization.

Person P.,, for example, has a supervisory position in 03 and 0^ (figure

III.4.a). He has an equal access to the policy information and formu-

lation of both organizations and cannot be regarded as a representative

of one of them. (̂ ) i n our nuclear network 225 of the 329 symmetric

interlocks are formed by persons who also have an executive position in

one of the organizations of the network itself.

A large part of the other 104 is made up of managers of organizations

not included in the network and a smaller part of persons who have no

executive position at all. They are usually chosen because of their

expertise.

In all cases, the symmetric relation is likely to reflect information

exchange and coordination. Information exchange between organizations,

connected by this line, is predominantly controlled by persons primar-

ily affiliated to a third organization, within or outside the network.

By using these relations the organization can, partly or jointly with

others, coordinate the policy of the organizations within its sphere of

interest in a much better way than it could without them.

The generation of the three kinds of interlocks can be seen as the

result of three different ways of induction on the bipartite network

between organizations and persons represented in figure III.4.a, ana-

logous to the induction on the symmetric network of figure III.3.a

(section 4.4). In these inductions the persons are inductors, the or-

ganizations inductees. A directed interlock is induced between two

organizations when the same person (for instance P3 as inductor) is

connected from the first organization (05) and connected £o_ the second

organization (0 b). A reciprocal interlock is induced between two organ-

izations when they are both connected £o_ the same person and a sym-

metric interlock is induced when two organizations are connected from

the same person.
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The distinction between the first and third kinds of interlock has been

made by other students on personal interlocks as well. Allen calls them

significant and incidental ("noise") interlocks (Allen 1979). He fails

to give direction to the significant interlocks and overlooks the pos-

sible use of the incidental interlocks.

Bearden et al. (1975) distinguishes the two interlocks as strong and

weak ties. The strong ties contain a coordinative and controlling

leverage. Strong ties, however, are not treated like directed lines in

the analyses.

The asymmetric relations of persons to organizations implies different

interlocks: the directed, reciprocal and coordination interlocks. We

may go one step further and investigate the meaning of the relation

between two organizations A and B, not mutually connected by an inter-

lock, but both connected by an interlock with a third organization C.

We will call these 2-step relations, because the communication between

the two organizations A and B involve the activities of two persons:

one that connects A and C and one that connects C and B. There are,

considering the difference between directed and undirected interlocks,

nine types of 2-step relations: (1) A -• C •• B, (2) A «- C + B, (3) A •*• C

«• B, (4) A «- C -• B, (5) A - C <- B, (6) A «- C -B, (7) A - C -»• B, (8) A +

C - B and (9) A - C - B.

Most of the relations have a different meaning. At this point only

those based on directed interlocks will be treated (relations 1 to 4).

These can be given some specific meaning. The meaning of the others

is uncertain and weak, due to the diffuse meanings of the undirected

interlock.

Relations (1) and (2) are essentially the same. Figure III.5 presents

the three remaining relations by which the primarily affiliation of the

linking persons is stressed.

The relation between A and B in figure III.5.a is determined by the

fact that both organizations are represented in C by one of their exec-

utives. C is in their sphere of interest and influence. The representa-

tives of A and B often discuss their common interests in C, thus form-

ing a meeting place for negotiation, coordination, and the harmoniza-

tion or struggle of interests. Especially when C is a committee,
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Figure III.5. 2-step relations; (a) meeting relation, (b) coordina-

tion relation, (c) hierarchical relation, (d) meeting

line, (e) coordination line and (f) hierarchical arc

(a) (b) (c)

•KB

(d) (f)

established to discuss or formulate some policy, this aspect is very

strong. The position of A and B in C is equal. The relation, therefore,

is regarded as a symmetric one. By drawing a line between points like A

and B (a form of induction), the question "who meets whom on a regular

basis" can be analysed. The line is called a meeting line (figure

III.5.d), the network of meeting lines a meeting network.

Through the meeting line actors that do not allow a direct personal

interlock between each other may be connected. The two engineering

companies, RSV and VMF, mentioned in chapter I (section 3.5), are com-

petitors in various markets. Their real competitive relationship pre-

ludes close ties, such as personal links or shared directorships, be-

cause this would mean access of each to all information of the other.

In nuclear policy, however, these companies have common interests and

are mutually interested in cooperation. This is achieved through meet-

ings in third actors like committees and boards of joint-ventures. The

meeting line emphasizes this aspect.
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A and 5 in figure III.5.b both have an executive of C represented on

their boards of directors. They belong to the sphere of interest and

influence of C. These interests may be different and the points A and B

may not have any overlapping interest, but in most networks in which

organizations are selected with regard to a specific policy field, the

interests are interrelated. The sending organization, C, can and will

often try to coordinate the policy of the organizations in its own

interest. By drawing a line between points connected with such a path

of length two, this kind of coordination can be analysed. The line

indicates that there may exist information exchange and coordination

between A and B performed or stimulated by C and in the interest of C.

This line will be called a coordination line, the network of these

lines a coordination network. The coordination line is a symmetric

line. In terms of access to each other's information and decision-

making neither of the two connected organizations A and B has an advan-

tage over the other. The symmetrical aspect probably is best demon-

strated by their equal dependency on C.

C may be represented in A and B in two ways. Each way creates another

kind of coordination line. The above 2-step coordination line is creat-

ed if C sends another executive to A than to B. But C may also send one

and the same executive to A and B. In that case a direct personal in-

terlock i3 created between A and B, the symmetric interlock mentioned

in the preceding subsection. These variants of the coordination line

will be illustrated with the personal interlocks created in 1972 by the

managing directors of the Reactor Centrum Nederland (RCN).

The external strength of this organization lies in its control over

valuable information about various aspects of nuclear development and

in a research capacity that is needed by other organizations. The three

RCN executives, therefore, have positions in various councils and in

industrial joint-ventures; each is an executive in those organizations

connected to his field of specialization. Figure III.6 illustrates

The financial managing director, £ in figure III.6.a, is on the board

of directors of two industrial joint ventures, Interfuel and Ultra

Centrifuge Nederland (UCN), and a member of the Industrial Council on

Nuclear Energy (IRK). The technical director, b̂ , is represented in the

UCN, the Committee on Reactor Safety (CRV) and the Health Council,
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whereas the scientific managing director, _c, connects RCN to the Scien-

tific Council on Nuclear Energy (WRK), the Foundation for Fundamental

Research on Matter (FOM) and the Health Council.

Figure III.6. Personal interlocks and lines formed by RCN executives

in 1972; (a) directed interlocks and (b) coordination

lines (broken lines) and symmetric interlocks

interfuel interfuel

ucn

crv

he

irk

(b)

ucn

f om
wrk

Each director forms directed P.I.'s to the organization in which he is

represented (figure III.6.a). All these P.I.'s create coordination

lines (figure III.6.b), but only part of them are symmetric P.I.'s: 9

out of 21. The symmetric P.I.'s connect organizations that are within

the specialization of one executive. These organizations, therefore,

may be closer in interests and activities to each other than those

connected by a coordination line that is not a P.I. Further, the
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symmetric P.I. probably is a more effective communication line because

it is a direct personal link. The communication between IRK and UCN

goes directly via â  and b. The symmetric P.I.'s for this reason are

stronger communication lines than the other coordination lines.

That is not to say that the other coordination lin«s are not important.

All three executives represent the opinions and interests of RCN and

will discuss their policy in the other organizations. They introduce a

common element in the policy formulation of these organizations. Fur-

thermore, it will not always be possible to establish personal links

between organizations in which RCN is represented, because of some

explicit or implicit incompatibility of positions. Between the Health

Council and the IRK, for example, there existed in 1972 a coordination

line induced by three organizations, none of these creating a personal

link between the two councils. Because it does not seem proper for one

person to contribute to potentially conflicting policies (industrial

and health) in nuclear affairs, a personal link between the two boards

was probably considered to be confusing to the policy line of the or-

ganizations.

The third kind of distance-two relations, figure III.5.C is a directed

one and will be called the hierarchical arc. A has an executive on the

board of C and C one on the board of B. The hierarchical arc is the

"weakest" of the three 2-step relations because it is strongly depen-

dent on the strength of the dominance of A over C and of C over B and

on the unity of purpose. The hierarchical relation may only be strong

in a set of organizations, bound together by strong financial or insti-

tutional hierarchical links and directed by unity of purpose. This is

the case in a set of organizations forming a multinational corporation,

and even there, as we will see in the next chapter, the hierarchical

arc is often too weak for effective communication in policy formula-

tion.

IIIi5^3^_Communication_>networks

We have discussed six relations based on interlocks. The lines in the

meeting, coordination and hierarchical networks are derived from the

network of directed P.I.'s through induction. Receivers and mediators

are inductors by the forming of meeting lines, i.e. the meeting net-

work; mediators and transmitters are the inductees. The number of
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meeting lines an inductor creates is dependent on its indegree. An

inductor with indegree n induces \ n(n-l) meeting lines; it produces a

clique between its inadjacent points (see section 4.3).

To form the coordination network the transmitters and mediators are the

inductors, the receivers and mediators the inductees. An inductor pro-

duces a clique between its outadjacent points.

Only mediators may induce hierarchical arcs. Here, the mediators,

transmitters and receivers are the inductees. A mediator induces a

complete bipartite graph between its inadjacent points on the one hand

and its outadjacent points on the other hand.

Table III.4 gives an overview of the six relations. As we know from the

preceding sections, the second relation is expressed as a double arc,

such that it can be incorporated in the directed network. The third

relation is a special case of the fifth relation.

Here a special remark concerning the coordination relation is neces-

sary. All coordination relations that are not undirected P.I.'s are

generated by representatives of network organizations and can be con-

sidered network lines. This is not the case with all coordination rela-

tions that are undirected P.I.'s. Some of them are induced by persons

belonging to organizations not included in the network (see section

3.4). They may represent coordination for other interests than those

that are characteristic for the policy field on which the network is

defined; in that case they cannot be considered network lines and

should be excluded from analysis.

Two types of networks are represented in the table: directed networks

and undirected ones. In the next chapter the methods for analysing

these networks will be treated.

III.6. Summary

In policy networks those relations that are relevant in the determina-

tion of the activities in the policy field should be analysed. These

are dependency (power) and communication relations. Dependency rela-

tions may be .based on unequal access to financial, informational, poli-

tical and other material and immaterial resources (section 2.1). Part

of these power relations are institutionalized. These tend to be

stronger and more enduring because institutionalization often involves
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Table III.A. Six relations based on personal interlocks

relation (dot-
ted line)

directed P,I.

A~ ^ B
>< /

LJ
P

reciprocal P.I.

A R

^ * IC
DP

undirected P.I.

D

V
meeting line

A Q ^B

0c

coordination
line Q

A(v rp

c
hierarchical arc

A, -̂  ^ - B

inductees

organizations

organizations

organizations

organizations
(transmitters)

organizations
(receivers,
mediators)

organizations
(mediators,
transmitters and
receivers)

inductors

persons with
managing and
supervisory
positions

persons with
more than one
managing posi-
tion

persons with
more than one
supervisory
position

organizations
(receivers,
mediators)

organizations
(transmitters,
mediators)

oganizations
(mediators)

meaning

Managing direct-
or of A repre-
sented in B.
Promotion of in-
terest of A in B.
Information ex-
change dominated
by A

Strong symmetric
relation. A and B
highly dependent;
high degree of
cooperation and
coordination

Coordination and
exchange of in-
formation between
A and B often in
the interest of a
third
organization

Meeting of repre-
sentatives of A
and B in C, con-
frontation or co-
ordination of in-
terests, exchange
of information
and views

Coordination and
exchange of in-
formation between
A and B, managed
by and in the in-
terest of C

Influence, repre-
sentation or con-
trol of A over B
through C
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some form of acceptance, legitimation and sanction (section 2.2).

A special category of institutionalized relations that may result from

dependency relations is the personal interlock.

The P.I. is a communicative tool in policy-making through which not

only information can be exchanged but control can be exercised, inter-

ests represented and policies coordinated or deci-' d. The personal

interlock evolves from situations in which dependencies between organi-

zations exist and a need for policy coordination or permanent bargain-

ing is evident (section 3.3). Therefore, the personal interlock prob-

ably is an indicator for the associated power and influence relations.

Only part of the managers of organizations interlock. The largest in-

terlockers often are executives of important organizations and special-

ized in the field of activities on which the network organizations are

selected (section 3.4).

The personal interlock and the various communication aspects connected

to it can be represented as lines between organizations in policy net-

works. These networks may be analysed adequately with the help of con-

cepts from graph theory (section 4).

Several personal interlocks can be distinguished if the function of the

interlocker within its organizations is taken into account. The execu-

tive manager who represents his organization on the board of another

organization as an outside director induces a directed interlock from

his organization to the other organization. Organizations that have an

overlap in their executive management are considered to be highly in-

terdependent. This strong symmetrical interlock is called the recipro-

cal interlock. A much weaker symmetric interlock, the undirected inter-

lock, exists when there is an overlap between the outside managers of

two organizations (section 5.1).

The personal interlock has many aspects that may be represented by

different induced lines. The aspect of promotion of interest, dominance

and controlled, unequal information exchange is represented by the

directed interlock. That of confrontation or coordination of interests

and exchange of views and information on an equal basis is represented

in the meeting line, a special 2-step relation speaking in terms of

P.I.'s. Another 2-step relation is the coordination line. This relation

represents the aspect of coordination and exchange of information be-

tween the connected organizations in the interest of a third
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organization (sections 5.2 and 5.3).

The network of all personal interlocks, that of the directed interlocks

only and that of the meeting and coordination lines will play an im-

portant part in our analysis of the nuclear policy network.

NOTES:

(1) In the Netherlands in 1977 the number of internal advisory commit-

tees - that is, committees whose majority of members are civil

servants of the central government bureaucracy - was 298 of which

174 were permanent. Most were created in the 1970's. The number of

external advisory committees to central government was 368 in 1976.

Forty-two percent were established in the decade before 1976; 88

percent after 1945. In an external advisory committee the majority

of members do not belong to the bureaucracy of central government.

The numbers show the considerable growth of the use of advisory

committees in governmental policy-making after 1945 (WRR 1977 a and

b).

(2) An overview of I.D analyses is given in an article by Fennema and

Schijf "Analyzing interlocking directorates: theory and methods"

Social Networks I (1978/79), 279-332.

Koening, Gogel and Sonquist in their article "Models of signifi-

cance of Interlocking Corporate Directorates" American Journal of

Economics and Sociology 38, April 1979, distinguish four interpre-

tation models for the significance of I.D.'s. Their testing of

these models, however, lack the methodological specifity concerning

I.D.'s and networks.

(3) Prof.dr. F.N. Stokman presented an overview of the use of graph

theory in the social sciences in his inaugural speech at the Rijks-

universiteit in Groningen, 31st October 1978 (Stokman 1978). An

earlier overview was given by Prof.dr. R.J. Mokken in 1972 in a

course for the Mathematics Centre in Amsterdam (Mokken 1972).

(4) There are exceptions to this proposition. Dutch corporations, es-

pecially banks, give important former managing directors a (super-

visory) position in the "raad van commissarissen". These function-

aries maintain, probably in the interest of their corporation,

relations to other companies.
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CHAPTER IV. NETWORK ANALYSIS AND RESEARCH OUTLINE

IV.1. Introduction

In the first part of this chapter, section 2, we will examine methods

for the analysis of undirected networks based on F.I.'s. Most of the

discussion will concentrate on the analysis of networks based on all

three kinds of F.I.'s distinguished in table III.4. It may seem strange

to amalgamate these three relations and analyse them as undirected

communication lines, given the importance of discriminating between

them. However, such an interpretation will suffice to determine the

general communication structure of the network and will allow a more

elaborate treatment of graph analytic concepts, which associate better

with analytic concepts used by students of P.I.'s, so far. Furthermore,

the special features of the symmetric meeting and coordination network

will be clearer when compared with the analytical possibilities of the

general network.

In section 3 the analysis of directed networks will be treated. It

poses more problems than the analysis of symmetric networks because of

the existence of points and paths of a totally different character.

This implies that many analytical concepts have to be adapted and that

comparison with the results of the analysis of the symmetric network

will pose difficulties.

We discuss in section 4 the analysis of policy network relations other

than those based on P.I.'s and in section 5 we present a method of

detecting structural features, using the concepts of central!ty, clus-

tering and dominance o Concepts from Aldrich's theory of the 'loosely

joined hierarchical system' and Warren's 'context of decision-making'

will be 'translated' in graph analytic terms so that they may be used

in the analysis of the nuclear policy network.

Section 6 presents the data base for our analysis: the organizations

and relations of the Dutch nuclear energy network. In section 7 we

indicate how we will apply the concepts and methods developed in

chapters II, III and IV. The analysis serves three purposes:

- to evaluate the adequacy of the method of network analysis;

- to evaluate the relation between natwork position and influence in

public policy-making; and
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- to characterize the structure of the nuclear energy network.

IV.2. Analysis of undirected networks on P.I.'s

IV.2.1. Point centrality

The analysis of P.I.'s has a long tradition but only recently, espe-

cially in the work of Mokken and Stokman, has sophisticated methodology

been applied to network analysis. Fennema and Schijf remark that in

many studies only frequency tables are used as analytical tools and

these are not a very adequate instrument for the analysis of struc-

tures. Many questions of interest to us cannot be answered in this way

(Fepnema and Schijf 1979, 315). These include the communication pat-

terns between organizations; the existence of densely and strongly

connected groups; the existence of essential linking organizations

between groups or other individual organizations; and the existence of

organizations that have access to many other organizations. Such ques-

tions can be answered by using graph theoretical concepts, especially

those concerning the measurement of centrality of points and the detec-

tion of components and cliques. This subsection concerns centrality;

the next, components and cliques.

Most graph analytic centrality measures use long paths, which include

distances longer than three (Harary 1959, Hoivik and Gleditsch 1970,

Katz 1960, Taylor 1969). These measures may be useful in networks based

on power relations but not in networks based on communication rela-

tions. For efficient communication and decision-making networks we have

to pay attention to the limited reachability of the communication.

Paths based on interlocks have a limited transitivity as communication

channels.

Directly interlocked organizations probably do communicate, one-sidedly

or mutually. Organizations connected through a 2-step relation also may

communicate, though these communication channels differ widely in pos-

sibilities and effectivity, as we have seen in chapter III.5.2, where

nine paths of length two were distinguished. It is unlikely that a path

of length three is used as a communication channel. These paths involve

two intermediate organizations and three intermediate persons of whom

one has nothing to do with the connected organizations. Thus, organiza-

tions at distance three and more cannot reach each other; their
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their connection does not imply efficient or meaningful communication.

We may conclude that only paths of lengths one and two can be inter-

preted as meaningful in networks on personal interlocks. Analytical

concepts must take this conclusion into account.

Centrality of points is measured in many ways. This has something to do

with the diverse elements that may determine centrality. Centrality can

be measured by the adjacency of the point, its degree, the number of

points it is connected with through a path, the strength of the con-

necting lines, the function the point has in the graph and so on.

Some centrality measures try to combine several elements. In Nieminen's

definition, the centrality of a point x is measured by the number of

points connected with x. Every connected point is weighed with refer-

ence to its distance to x and to the total aumber of connected points

(Nieminen 1973). Although this measure is developed for digraphs, it

can be adaped to undirected graphs. The objections against this measure

are threefold. First, the measure tells nothing about the configuration

in which a point is central. A high centrality may mean that the point

is adjacent to many other points or adjacent to one point at the begin-

ning of a long path. Second, in large components the centrality measure

correlates positively with the sum distance of a point to all other

points. And, last, in graphs in which only distances one and two make

sense the measure has limited value.

The centrality measure of Bonacich used by Bearden et al. (1975) takes

the number of connected points, the intensity of the lines and the

centrality of the connected points into account. Bearden et al. report-

ed that Mariolis found the Bonacich measure correlating .91 with the

degree, so the measures are exchangeable. However, they still prefer

the Bonacich measure because the centrality of an organization is part-

ly determined by the centrality of organizations adjacent to it. In

this way strategically placed firms, even if they have a low adjacency,

are identified as central through the high adjacency of their neighbour

organizations. Furthermore, it takes the intensity of the interlock

into account.

In our opinion these combined centrality measures obscure the analysis.

One never knows to which element a point owes its centrality: the de-

gree, the centrality of the adjacent points or the strength of its

connections. All three elements are important contributors to an
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understanding of the position of a point. They should not be combined

and mixed In the analysis; rather, they should be analysed separately

and combined In the conclusions. (̂ ) This Is the strategy followed

by Mokken and Stokman In their analysis of the Dutch Industrial network

(Helmers et al. 1975). They distinguish several measures of point cen-

trality, most of them related to the distance of a point to other

points in the graph. In the matrix of figure IV.1 a number of these

measures are given for a connected graph. In such a connected graph all

distances are finite. In a disconnected graph undetermined distances

exist which are, by definition, infinite.

Figure IV.1. Simple connected graph; (a) graph and (b) distance matrix

and centrality measures
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One measure, already mentioned, is the degree of v^ or the number of

lines incident with vj. The set of points at distance one of v^ are

called the adjacency or the 1-neighbourhood. In a simple graph the

degree and the adjacency are identical» Centrality can also be measured

by the size of the 2-neighbourhood; all points at distance two or less.

By comparing the adjacency and 2-neighbourhood, strategic points, re-

ferred to by Bearden et al. (1975), can be detected. The mean distance,

the average distance of a point v^ to all other points, and the ec-

centricity, the longest path of v± to a point, have limited value in

graphs with restricted reachability; they serve as an indicator for the

peripheral position of a point. Adjacency and 2-neighbourhood mostly

discriminate well.

In networks of personal interlocks organizations may communicate di-

rectly by a symmetric or asymmetric interlock, or indirectly by a 2-

step relation (a path of length two in terms of interlocks). The posi-

tion that organizations have in the indirect contacts between non-ad-

jacent organizations can be measured by the rush. The rush of a point

V£ in a connected graph generally is defined as the number of con-

tacts via Vi as a fraction of the total number of contacts. A contact

is a flow of communication that goes through all shortest paths between

two connected points (Helmers et al. 1975, 130).

If v can reach v by v or v., then v and v. each contribute .50 to
i j k J- k i

the communication between v. and v.. In figure IV.1 the total number of

contacts over distances longer than one is 14. Most points have rush

zero, because they are not on a shortest path between two other points.

Only v2 and v3 have rush of respectively .43 and .57.

The general definition of rush, however, includes distances larger than

two. To eliminate these unrealistic communicative links, the rush of

Vi should be defined as the number of contacts along shortest paths

of length two via v± as a fraction of the total number of shortest

paths of length two. According to this definition v_ has a rush of

.38 and v3 of .62. This means that in 38 percent of the cases in which

only an indirect contact exist between points of the graph V2 functions

as an intermediate and in 62 percent of the cases v, . It also means

that a number of paths are not considered contacts: v, and vg do not

communicate through P.I.'s with v, , v_ and v7.

.Points also may be named central because of some special position.
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Outpoints are such points. If a cutpoint is removed from a graph, the

number of components increases (Harary 1969, 26). In figure IV.1 v2 and

v3 are cutpoints; the graph is separable and contains five maximal non-

separable subgraphs or blocks: ^ - V j , V2~V6» V3~V7» V2~V3» V3~V4~V5'

The cutpoint is essential in communication networks. Its removal may

disrupt communication between two organizations; to put it in another

light, the cutpoint has a monopoly position in the communication be-

tween pairs of organizations. In networks on P.I.'s it makes a differ-

ence if we remove points from the original bipartite network of organi-

zations and persons or from the induced network of organizations.

In the network of figure III.3.b (chapter III, section 4.4) only organ-

ization C constitutes a cutpoint. In the original bipartite network of

persons and organizations (figure III.3.a) not only C but also P„ and

P^ constitute cutpoints. The removal of the persons P2 and/or P^ leads

not only to a disconnected bipartite network but also to a disconnected

induced network on P.I.'s. The lines formed by P. and P. disappear. It

may be analytically interesting to delete not only an organization but

also the persons connected to the organization. The removal of both

better illuminates the position of the organization in the communica-

tion. For example, organization B is not a cutpoint in the induced

network of III.3.b; nor is it a cutpoint in the bipartite network of

III.3.a. But the removal of B plus the persons connected to it - P,

and P« - disconnects the bipartite network and its induced form.

In a graph in which only distances shorter than three are taken into

account, more points with characteristics of cutpoints do exist. In

this case, every point vi that is on the unique path of length two

between two non-adjacent other points is a cutpoint, because the con-

nection between these points is interrupted if vi is removed.

If two non-adjacent points have just one common neighbour (that is,

they are adjacent to one same point), we shall call that point a 2^_

cutpoint» There is only one path of length two between these non-adja-

cent points, which disappears when the 2-cutpoint is removed.

The number of pairs for which a point v± is a 2-cutpolnt, expressed

as a fraction of the total number of pairs connected by a unique path

of length two and not joined directly, will be called the 2-cutpoint

centrality of v^. This 2-cutpoint centrality is not defined if there

are no unique paths of length two in the graph. In figure IV.1 the
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2-cutpoint centrality is equal to the 2-rush, because both points with

rush are 2-cutpoints. In figure IV.2, below, every point has a 2-rush

of .25 but no point has 2-cutpoint centrality.

Figure IV.2. 2-rush and 2-cutpoint centrality
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The strength of the lines may also play a role in the determination of

centrality. The strength of the lines may be measured by the number

of relations or interlocks it represents: the multiplicity. In the case

of two points with equal degree, of which one has lines with a multi-

plicity much higher than the other, the communicative position of that

point seems more central. Stability of lines over time, the character

of the interlockers or the interlocked organizations and the number of

communicative paths of length two may add to the strength of lines and

therewith to the centrality of a point.

We do not use the strength of the lines in a separate centrality mea-

sure, but we have defined different networks on lines with different

communicative strength, i.e. networks on interlocks and on 2-step re-

lations. The position an organization has in each of these networks is

an element in the determination of its overall position in the mblic

policy network.

IVi2i2_._^DensitiesJi_connectivitieSji_com2onents_and_cli£ues

Connectivity and density are measures used to characterize the graph as

a whole. The first indicates to which degree points of a graph are

grouped in components, the second how many links exist in a graph in

relation to the possible number.

The same density may cover completely different structured graphs.

Figure IV.3 shows three graphs with the same number of lines and points
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Figure IV.3. Three graph structures and some graph analytical tools
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and, thus, the same density, but with completely different structures.

The first and second graphs each have a different connectivity, but in

the second and third graphs the two measures are equal. To distinguish

these two graphs connectivity and density measures do not suffice.

In the analysis of networks on P.I.'s it is not only the density based

on direct links, i.e. interlocks, that interests us but also the
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density based on interlocks and 2-step relations, that is, on all

communicative links. We therefore define the 2-density, d_, as the

total number of pairs connected on distance one or two as a fraction of

the total number of pairs in the graph, or,

a + b
d

if a is the number of pairs connected at distance one, b the number

connected at distance two and n the number of points in the graph. This

measure indicates the probability that a feasible communication possi-

bility exists between two randomly chosen points. As is demonstrated in

figure IV.3, the measure may discriminate between graphs of the same

density and connectivity. The second graph has a d2 • 1.0, that is to

say, each point can communicate with every other point in the graph. As

a communication graph it is complete which is true for every graph with

diameter two. In the third graph d = .51. Here 22 pairs cannot com-

municate through P.I.'s.

More details about the "tightness" of the graph are given by the dis-

tance distribution, the mean distance and the largest distance or di-

ameter between pairs in the graph. The distance distributions in figure

IV.3 differ considerably. In the first graph thirty pairs are not con-

nected. These are the pairs that involve one or two of the four isolat-

ed points. The six other points are all adjacent; such a maximal com-

plete subgraph is called a clique. In the second graph all distances

are two or less; a point can reach every other point by P.I.'s. In the

third graph 22 pairs are connected with paths longer than two. Between

the upper and lower clique of this graph probably no communication

through P.I.'s can exist. Such a special structure, however, is not

directly evident from the global measures used so far.

Other information about structural aspects of the graphs can be obtain-

ed by selecting sets of points that satisfy some criteria of distance,

density or diameter. The component is such a selection; in its pointset

each pair of points is connected through a path. However, the component

has the disadvantage that some shortest paths between pairs of points

may be longer than two. Thus, in networks on P.I.'s the components may

contain distances that are not effective communication links.
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Instead of components we may use clusters that are defined on distances

not larger than two. Every pair in these clusters will have a relation

meaningfully interpretable in terms of P.I.'s. Clusters have one dis-

advantage over components: the point-set of two clusters may partially

overlap, whereas the pointset of components are disjoint.

One type of cluster is already defined above, namely, the clique. The

first graph of figure IV.3 contains one clique of five points; the

second graph, six cliques of three points. In this second graph the

point with the largest degree is in the overlap of all the cliques.

Cliques can also be defined on distances larger than one. The 2-clique

L of graph G is the maximum subgraph of 6 such that for all pairs of

points u, v of L the distance in 6 is smaller than or equal to two.

This clique would include interlocks and 2-step relations. The 2-clique

is a global concept in the sense that the reachability of points within

distance two can involve points of G that are not in L. The diameter of

the clique itself, therefore, may be larger than two and even infinite,

that is to say, it may be disconnected. ^'

Another way to obtain information about structural aspects of graphs is

the definition, on theoretical grounds, of different point-sets and the

analysis of the relations of these point-sets, internally and extern-

ally. In the nuclear policy network the points will be partitioned

into 18 different point-sets on criteria of quality and quantity of the

involvement- of the organizations (the points) in nuclear activities.

The densities within each set and between each pair of sets are com-

puted in order to get an impression of the position of a group of or-

ganizations in the whole of the network organizations.

In the density between two sets of points - the bipartite density -

only lines between points of different sets count. The bipartite den-

sity is the number of realized lines as a fraction of the number of

possible lines, or,

if a is the number of realized lines, p the number of points in the

first set and q the number in the second set.
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IY^.2_.3_i_The_meeting_and_coordination_networks

The meeting and coordination lines are induced by paths of length two

in terms of personal interlocks (see chapter III.5.2 on 2-step

relations). We consider these paths to be the longest paths through

which communication by interlocks is possible or effective. This im-

plies that in the meeting and coordination networks only adjacent

points can be considered to communicate. As a consequence, concepts

like component, 2-clique, 2-density, 2-rush, cutpoints and mean dis-

tance - all defined on distances larger than one - lose much of their

significance! Central in the analysis of those networks will be the

concepts of adjacency, density, clique and degree, discussed in the

preceding subsection.

More can be said about the analysis of the meeting and coordination

networks if the nature of the inductors, which created these lines, is

taken into account. In the meeting network every line is based on a

meeting of managing directors in particular organizations. The question

"who meets whom on a regular basis?" may be extended to "who meets whom

on a regular basis, where and about what?" Here the character of the

points, which induce the meeting line, becomes of vital interest. The

fact that organizations, that are totally different in activities,

interests and scope can induce the meeting lines means that a meeting

network may contain lines, each of which represents communication on a

very different subject. It also means that a line may be based on sev-

eral relations originating from quite different activities and inter-

ests. In the clique of figure IV.4.a, for instance, the points A, B and

C meet in the same organization X. X is in the overlap of the sphere of

interests of all three points. The meeting and the information exchange

are likely to concern this one common interest.

In figure IV.4.b, however, the content of the communication between the

points may be different for each pair of points. Z may be an organiza-

tion active in the field of health care, V an organization active in

the field of production of nuclear components. The content of the com-

munication between A and C will be different from that between B and C.

X and Y may also have different interests. This means that the multi-

plicity of the meeting line between A and B indicates not only that the

two organizations meet in two places, but that they also discuss dif-

ferent subjects.
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Figure IV.4. Cliques in the meeting network and their inductors;

(a) one inductor and (b) different inductors

(a) (b)

This problem can be solved by grouping the inducing points into dif-

ferent subject categories and constructing different meeting networks,

each based on a different set of inductors. In the Dutch nuclear sec-

tor, meeting networks based on communication in research institutions

or in joint-ventures may be constructed. One is thus able to analyse

the information exchange and coordination of organizations interested

in nuclear research or nuclear industrial production.

The concept of multigraph may also be useful here. In the multigraph

(Harary 1972, 10) more than one line can join two points. In this case,

each meeting relation would be represented by a line. Points A and B in

figure IV.4.b would be connected by two lines, each with information

about its inductor attached to it.

In the coordination network the question "who is coordinated with

whom?" can be extended to "who is coordinated with whom, by whom and in

what interest?". Here again, as in the meeting network, the character-

istics of the inductors are of vital interest. The problems and solu-

tions involved are similar to those of the meeting network.

IV.3. Analysis of directed network on P.I.'s

IV.3^1 •_Pointsi_distances_and_centrality.

Some students who distinguish between, what we call, directed and
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undirected personal interlocks treat the first ones like strong sym-

metric lines, in which case a network based on these ties can be anal-

ysed with the tools discussed in the previous section. We will not use

this approach here, treating the directed interlock instead as an arc

in a digraph.

Two important elements make the analysis of the directed networks on

P.I.'s more complicated than that of symmetric networks: the existence

of different points - transmitters, mediators and receivers as connect-

ed points (see chapter III.4.3) - and the existence of different paths

- paths and semipaths. Both imply that many measures have to be adapted

to the different categories of points and paths, making an overall

comparison between points on centrality more difficult.

The points in the digraph, e.g. isolates, transmitters, receivers and

mediators, all have their particular meaning in networks on P.I.'s.

Isolated points are organizations that have no personal link with other

points in the network. Their in- and outadjacency are zero. The posi-

tion of the isolates is the same as in the symmetric network. They do

not play a predominant part in the policy field on which the network is

defined. Their activities are too minor or the organization is too

unimportant to attract or enforce personal linkages.

Transmitters have their executives on the boards of other points. They

can co-determine the policy of these organizations. They can be arrang-

ed according to their outadjacency. Transmitters with a large outadja-

cency may have a dominating position in the network because many points

are within their sphere of interest and influence.

Receivers have on their boards of directors representatives of other

organizations. Receivers may be arranged according to their inadjacen-

cy. The receiver is within the sphere of influence and interest of its

inadjacency points. Points with a large inadjacency may have a central

position in the network because their policies or services are of in-

terest to many other points. The receiver may serve as a meeting or

coordination place for the interests of these points.

Mediators have on their boards representatives of certain organizations

and are, in turn, represented in others. The position of mediators

poses some difficulties. Arrangement according to total adjacency (in-

and outadjacency) puts very different points on one level, as demon-

strated in figure IV.5.
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Figure IV.5. Three mediators with total adjacency equal to eight

The three points of figure IV.5 - A, B and C - constitute three differ-

ent "ideal" types of mediators.

Ars policy is influenced by one organization and A itself has repre-

sentatives in several others. This is often the position of very large

subsidiary of a multinational corporation. It is, for instance,, the

position of Shell Kernenergie BV, formally an independent company, but

financially a subsidiary. It is the Dutch nuclear division of the Shell

Group and linked to the group by P.I.'s. Executives of Shell Kernener-

gie BV represent the Shell interests in the nuclear energy sector on

the boards of many other organizations.

B is a type of mediator represented by semi-governmental research in-

stitutions in the Netherlands. The policies of these institutions are

influenced by the corporations and governmental institutions represent-

ed on their boards who indicate which line of research is necessary for

what kinds of industrial development. The research institutions, in

their turn, are valuable sources of technical information and as such

are represented on (governmental) advisory boards and sometimes on the

boards of industrial corporations. The size and activity of the "B"

type of mediator determines its degree of independence from the inadja-

cent points and its degree of influence on the outadjacent points.

Research institutions are often more influenced than influencing. Large

banks, on the other hand, also having a considerable in- and outadja-

cency, are, because of their size and the importance for the function-

ing of the economy, fairly independent from their inadjacent organiza-

tions and very influential in the outadjacent ones.
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The third type of mediator, "C", is exemplified by an interest associa-

tion of a large number of organizations. It represents the interests of

these organizations in third ones. Its influence is largely dependent

on the unity of purpose and strength of the organizations it repre-

sents. In the industrial sector companies having the same activity

(metals, chemicals, paper, textiles, etc.) often establish associations

to promote the interests specific to that activity. Some of these as-

sociations develop into powerful pressure groups; others due to con-

troversies or lack of interest of member companies, remain rather unim-

portant actors. Steel corporations and chemical companies often have

politically very effective associations; textile companies do not.

Table IV.1. Centrality of A in the directed network and in the induced

networks
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Centrality measures other than the out- and inadjacency all involve

distances larger than one. In a digraph these are paths and many dif-

ferent semi-paths. Because only paths or semi-paths of length two (2-

step relations) are considered communicative links, the discussion will

be restricted to them. The centrality of points, can be determined

through measuring their centrality in the coordination, meeting and

hierarchy networks, based on these paths and semi-paths. Table IV.1

summarizes the relations.

For instance, the position of a transmitter in the network on directed

interlocks can be measured by its outadjacency and its 2-outneighbour-

hood (outnbh.); in the hierarchical network its position can be measur-

ed by its outadjacency, and in the meeting network by its adjacency.

These are positions in different kinds of communication networks. Note

that the 2-outnbh. of the transmitter in the directed network is small-

er than the outadjacency in the hierarchical network. The first includ-

es.all points connected from the transmitter at distances one and two,

the second only the points connected from the transmitter at distance

two (when we refer to the distance in the original directed network).

The concepts of mean distance, sumdistance, 2-cutpoint centrality and

2-rush in digraphs will not be treated here as they will not be used

in the analysis of the nuclear policy network.

The density in a symmetric graph is the number of adjacent pairs as a

fraction of the total number of pairs. In a directed graph ordered

pairs are considered: v± may be adjacent to Vj but VJ not to

vi« The total possible number of arcs in a simple digraph, therefore,

is twice as large as the total possible number of lines in a simple

symmetric graph with the same number of points. Subsequently, the den-

sity is defined as

n(n-l)

if a is the number of realized arcs and n the number of points in the

digraph.

The density involving paths of length two (d.,) will not be defined in

the case of directed networks on P.I.'s. These paths can be better

analysed in the induced meeting and coordination networks. The concept
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of component meets the same objections as in the symmetric network on

P.I.'s: it includes unrealistic communication distances. Clique anal-

ysis may give more relevant information. Two kinds of cliques may be

distinguished: a weak clique and a strong clique. In a weak clique

every pair of points is connected by an arc. In a strong clique every

ordered pair of points is connected by an arc. In directed networks on

P.I.'s a strong clique presupposes a set of organizations with mutual

strong relations. The three central organizations of the electricity

companies in the Netherlands - the SEP, GKN and KEMA - constitute such

a clique because of the personal interlocks between their boards of

managing directors (the reciprocial interlocks distinguished in chapter

III.5.1). With the help of these interlocks the policies of these or-

ganizations are strongly coordinated and highly interdependent.

IV.4. Other network relations

There is no need for further elaboration of graph methodology for the

sake of the other structural relations. The application of specific

graph analytic concepts is mainly determined by the transitivity and

the directionality of the lines.

Financial dependency relations and especially financial participation

relations are considered to be directed relations in terms of money

claims. In terms of policy influence the directionality is less unam-

biguous: a majority participation may be attended by complete domin-

ance; a minority share may indicate that there is no influence or, in

the case of several equal minority participations, that the influence

is shared with the other participants, as in the case of a joint-

venture. Within multinational corporations long paths of financial

relations between the constituent firms often exist. These paths of

100% participation are - in terms of policy influence - completely

transitive from the top (the transmitter) to the bottom (the receiver).

But in many other cases the transitivity extends no further than paths

of length one.

We expect that in policy networks strong financial relations, be they

capital sharing, loans or budget financing, are attended by interlocks

for two interrelated reasons: (1) to control the financial investment

and (2) to direct, with the help of the financial dependency, the
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policy of the dependent organization. In the last case the investment

is a means of determining actions of the dependent organization that

further a policy suitable to the purposes of the dominating organiza-

tion. The financial relation is used as a means of gaining additional

influence.

Dependency relations will not be analysed as extensively as the P.I.'s.

The emphasis will be on important dependency relations between groups

or organizations and on the correlation between dependency relations

and personal interlocks. We will distinguish important dependency rela-

tions as those based on financial dependencies and on informational

dependencies. Informational dependencies include those in technical and

scientific information about nuclear developments; market information

about the state and prospects of nuclear power installations and policy

information concerning the actions, goals, intentions and possibilities

of important actors in the nuclear policy network.

IV.5 Structures and network

IV.5.1. Centrality and clustering

In chapter III.3.2, we presented an investigation of the Dutch finan-

cial and industrial network that distinguished three groups of compan-

ies: a centre of 17 companies with the highest number of interlocks, a

middle group of 54 companies with fewer interlocks and a periphery of

13 companies with very few interlocks. Based on the relations in and

between these groups the investigators concluded that the network was

centralized (Helmers et al. 1975).

The specific distribution of lines over points determines the degree of

centrality in a network. This centrality, and the clustering of the

network - that is, the grouping of points in more or less separate

groups that are internally highly connected - are two measures that may

define many different network structures.

To decide whether a structure is centralized or not is not always easy.

In a network of ten points in which nine are all connected to the tenth

and only have few interconnections, the decision is very easy; in lar-

ger networks, however, even the most central points, in terms of adja-

cency, often connect only one-quarter or one-third of the other points.

The central points may be disconnected, each having its own set of
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adjacent points and not overlapping with the set of other central

points. In that case we may speak of a polycentric network of discon-

nected clusters. In a centralized network the central points should be

interconnected and less central points oriented to the centre (Mokken

and Stokman 1979).

Centrality of a point is measured here by the adjacency of that point

and a point is considered to be central when its adjacency is equal to

or more than twice the average adjacency. These criteria, of course,

inevitably have an arbitrary element but as indicators of global net-

work structures they are satisfactory. The degree of interconnection

between the central points and between the centre and the groups of

less central points will be measured by the (bipartite) density.

A centralized network, then, should meet the following criteria:

- the network contains central points; and

- there is a stratification in density by which the density between the

central points is highest and the less central points have a higher

density with the centre than between themselves.

No algorithm exists to partition a network into non-overlapping clus-

ters that meet some internal minimum density criterium whereby the

density between the clusters is less than that minimum. Other tech-

niques to distinguish clusters or groups all have specific disadvan-

tages. Component analysis combined with the measure of connectivity is

too strict as it only distinguishes disconnected groups and abstracts

from the density within groups. The detection of cliques and 2-cliques

presupposes maximal densities in the groups and poses the problem of

interpreting overlapping cliques. These difficulties notwithstanding,

clique detection will be used as a first tool to determine groups.

More important in the analysis of the policy networks will be the

analysis of the internal and external relations of groups determined

not by graph analytic measures but by the functional characteristics of

the organizations. This will enable us better to interpret the rela-

tional structures in terms of the dependencies and policies of the

constituent organizations. There should, however, be some correspond-

ence between the graph analytic grouping results and the functional

groups, if it is true that the interdependencies between the organiza-

tion of one functional group are higher than those between organiza-

tions of different functional groups. This need not be so.
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Three forms of clustering are distinguished here. The first describes a

situation in which the network forms one cluster, one highly intercon-

nected component in which no groups with exceptional internal densities

can be distinguished» In the second case these groups exist within the

component and in the third case the network consists of sev^^~al discon-

nected components. In table IV.2 these forms, combined with the forms

of centralization render eight different network structures, most of

which we have already discussed.

Table IV.2. Network structures

clustering

one cluster

or dense

component

interconnected

clusters

disconnected

clusters or

components

centralization

not

centralized

non-centralized

network

non-centralized

clustered network

non-centralized

divided network

centralized

centralized

network

centralized

clustered network

polycentric

polycentric

network

polycentric

clustered network

polycentric

divided network

In a polycentric clustered network, for example, the central points are

not interconnected and each central point is central in a cluster of

the network. These clusters are interconnected. In a centralized clus-

tered network, these central points also are interconnected. In a non-

centralized clustered network no central points exist.

One cell of the table is void. A network that is divided in disconnect-

ed clusters or components cannot be centralized because the centralized
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network presupposes that virtually all points in the network belong to

one large component.

In the above discussion the direction of the line was not taken into

consideration. If we do give direction to the lines, we may distinguish

two basic structures: the hierarchical structure and the federative

structure. The hierarchical structure is a centralized structure in

which the direction of the lines is from the central points to the

other points; the federative structure defines the reverse situation.

These structures, in their most elementary form, resemble the outtree

and intree concepts from the theory of directed graphs. Harary (1972,

201) characterizes the intree and outtree in the following way. A weak

digraph is an outtree if and only if exactly one point has indegree

zero and all others have indegree one. The point with indegree zero can

reach all other points and is called a source. A digraph is an intree

if and only if exactly one point has outdegree zero and all other

Table IV.3. Out and intree and 2-step relations

outtree

intree

directed

network

o o o o

meeting

network

O

0 O
O

O O 0 0

0

0 O 0 0

coordination

network

O

O 0 0 0

O

o o
0

o o o o
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points have outdegree one. The point with outdegree zero is a sink; it

can be reached by all other points. The intree is the dual of the out-

tree. In table IV.3 an out- and intree are presented, together with the

meeting and coordination lines belonging to these structures.

.The outtree results in a totally disconnected meeting network and a

coordination network divided into several cliques. The intree results

in the reverse.

In policy networks these neat structures hardly exist. Cross-

connections often disturb the picture.

IVi5i3i_Aldrich^s_loosel2_joined_hierarchical_S2stem

One of the few exercises on network structure, Aldrich's "loosely join-

ed hierarchical system" uses elements like direction of relations,

different kinds of relations and organizations with different func-

tions.

Aldrich argues that a completely connected network is unstable because

a change in one organization will cause a change in all others. To be-

come stable networks must be structured into a "loosely joined system

composed of a number of intermediate level subsystems with only scat-

tered links between elements each subsystem may be richly joined within

itself and thus sensitive to external influence in a dramatic way, but

relations between subsystems are fairly weak. Influence would flow

between subsystems only through a limited number of elements, rather

than through all elements" (Aldrich 1974, 3).

The richly joined subsystems consist of organizations operating within

the same task field. Connections between subsystems are only such that

are necessary for the whole system to survive. Changes in an organiza-

tion influence all organizations of the subsystem it belongs to direct-

ly, but penetrate only indirectly and in an aggregated way into other

subsystems. The subsystems are horizontally (equal status relations)

and vertically (dependency relations) connected. Dominant organizations

exist that have a coordinating role within the subsystem and act as

role models for by the subordinated organizations. The dominant organi-

zations are the linking pins and gate-keepers between the subsystems.

Central to Aldrich's system is a hierarchy of adaptation among the ele-

ments of the network. This means a differentiation of relations (strong

within and weak between the subsystems), the existence of dominant
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organizations with special functions (the gate-keepers), and a certain

direction of part of the relations (dependency relations as opposed to

equal status relations).

Aldrich draws his ideas from system theorists and biological ecolo-

gists. His argument that a loosely joined system is more stable than

a richly connected one presupposes a highly functionally dependent

biological system, a dependency which is hardly ever reached, not even

in a richly connected policy network.

A more convincing argument is that the loosely joined network makes

policy-making more easy and more efficient; it is efficiency that de-

termines the network structure. One organization cannot handle rela-

tions to all other organizations in a larger network. Aldrich partly

acknowledges this by stating that organizations group around certain

functional positions or, in other words, around certain subpolicy

fields. Within these groups more relations exist because of the large

overlap of interests and degree of dependencies. Between them the de-

pendencies are less. "Normal" organizations only have links within the

subgroup whereas special organizations or organizations with greater

resources have many links within and between the subsystems.

In terms of policy networks Aldrich's model pictures a network divided

into functional sectors. Intra sector relations will be more rich than

intersector relations. Within each sector a number of dominant organi-

zations have a coordinative function within the sector and a represent-

ative function to other sectors.

With the exception of the position and function of the dominant organi-

zations and the strength and density of the inter- or intrasector links

Aldrich's model leaves the structure of the sectors and the structure

of the intersector open. However, some conclusions for the networks on

personal interlocks can be derived from the position and function of

the dominant organizations. These coincide best with a structure where

directed interlocks go from the dominant organization to the other

organizations in its group, inducing many coordination lines between

these organizations, and where one or some directed lines go from the

dominant organization to organizations in other groups or central or-

ganizations with special functions, inducing many meeting lines (the

equal status lines par excellence) between the dominants from different

groups. The intragroup structures, then, are predominantly hierarchical
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whereas the intergroup structures are federative. In such a situation

the dominant organization is able to fulfil its gate-keeping function.

In public policy networks, like the nuclear policy network, where gov-

ernment assumes a coordinative task, the governmental subsector will be

central on the intersector level. If this central position involves

dominance relations to all other sectors, the intersector structure can

be regarded as hierarchical, with the governmental subsector in a dom-

inant position. Between the non-governmental subsectors only coordina-

tion lines, induced by government institutions, will exist.

If the direction of the dominance is reversed, a situation exists in

which policy is decided through deliberations by equals, using the gov-

ernmental organizations as meeting and decision centres. This structure

can be called a federative, emphasizing the equal status of those sec-

tors or organizations related to the central sector without fixing the

character of their confrontation, which may be cooperative or conflict-

ing. Between the subsectors meeting lines will prevail.

The hierarchical and federative structures may also exist on the intra-

sector level. From the linking-pin function of dominant organizations

in Aldrich's model it follows that if the sector is hierarchical, the

central organization induces coordination lines between the organiza-

tions of its subsector, whereas in a federative structure the non-

central dominant organizations are linked by meeting lines.

In our analysis of the nuclear policy network we will investigate which

inter- and intrasubsector structures prevail and whether Aldrich's

loosely joined hierarchical system has relevance for the network. If it

does, the network will be centralized with hierarchical intrasubsector

and federative intersubsector structures.

IVi5i4_._Warren^s_context_of_decision2making

A policy network may be described in terms that are relevant to the "

decision-making between the organizations of the network. Warren intro-

duces some concepts that are useful in describing the structural con-

text in which decisions are made (Warren 1967).

He distinguishes four (inter)organizational contexts of decision-mak-

ing, defined by their position on the following six dimensions: (3)

- the relation of a unit (organization or part of an organization) of

the network to a common goal. The unit may exist only for the
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achievement of that common goal or - at the other extreme - there may

be no common goal at all;

- the locus of common (inclusive) decision-making. The locus of

decision-making may rest with the dominant organization or organiza-

tional unit in a hierarchical structure or it may remain with the

individual organizations;

- the locus of authority or power to implement a decision. This may

rest - at the one extreme - at the top of the (inter)organizational

structure (the dominant organization) or - at the other extreme -

exclusively at unit level;

- structural provision for division of labour. The organizations of the

network may have a division of labour determined by their common

goal or, on the other hand, the division of labour may be totally

lacking;

- commitment to a leadership (sub)organization. This may be either very

high or totally lacking;

- the collectivity orientation of the organizations. This refers to

their perceived or prescribed ' ' orientation to common goals.

It may be stronger or weaker than the orientation to individual

goals.

The four (inter)organizational contexts of decision-making as defined

by their position on these dimensions are the unitary, federative,

coalitional and social choice contexts.

The first and last are of little interest in the analysis of policy

networks; they concern extreme cases. The unitary context can only be

realized within a strictly hierarchical organization and the social

choice context refers to a situation in which one cannot speak of

interorganizational decision-making.

Between these two extremes the federative and coalitional contexts are

located. The federative context refers to a situation where organiza-

tions have disparate goals but also some formal (interorganizational)

arrangements for common goals. Hatters concerning these common goals

are decided at the top of the inclusive structure and are subject to

unit ratification.

The locus of authority is at the organizational level and units are

structured autonomously but may agree to a certain division of labour

which may affect their structure. Norms of moderate commitment to a
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leadership (sub)organization exist whereby the conceived collectivity

orientation of the units is moderate (Warren 1967, 406).

This federative context - in our opinion - fits into the federative

network structure described in section 5.3, the only modification being

that matters concerning common goals are not decided at the top of the

inclusive (interorganizational) system but in the centre. In the case

of a hierarchical interorganizational network we expect a stronger

position of the dominant organization and a stronger commitment to

common goals, but not to the extreme described in the unitary context.

The coalitional context may function in a very weak federative interor-

ganizational structure. Here the collaboration for common goals is

informal. Authority is exclusively at unit level and decision-making

and division of labour are ad hoc without formal interorganization

decision-making structures or organizational restructuring. The commit-

ment is only to the organization itself with a minimal orientation to

the collectivity of organizations.

These modified concepts of Warren form a valuable addition to the char-

acterization of policy networks, especially with reference to decision-

making. We will try to determine the context of decision-making in the

nuclear policy network. For this we need not only information from the

analysis of the networks of personal interlocks and dependencies but

also Information about the goals and activities of the network organi-

zations. This last is obtained from an analysis of the decisions and

activities concerning certain major nuclear projects (see section

IV.7.4).

IV.6. The Dutch nuclear energy network

IV.6.1. The period of analysis

Though the Netherlands was very much influenced by international events

in nuclear development, it had to shape its own policy. The creation of

a Dutch nuclear energy sector (see chapter 1.3) bore basic resemblances

to nuclear sectors in countries with more policy freedom with regard to

international development. This makes the investigation of the Dutch

network internationally interesting. Analoguous to the definition of

the policy network in general (chapter II.4.3.3) the nuclear policy

sector can be defined as the set of actors that participate in or are
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influenced by activities in the nuclear policy field and the set of

relations that are relevant to these activitfes. The nuclear policy

field is the set of activities, goals, problems, ideas, etc. related to

the production of nuclear energy. This includes nuclear research,

industrial development and production, the operation of nuclear plants,

safety measures and health care.

Dutch nuclear development started after the World War II. In chapter

1.3, we described the major institutional and political events in this

development. The structural analysis in this study will concentrate on

the period 1964-1975. This period encompasses the emergence and decline

of Dutch nuclear industrial activities.

To enable an analysis of structural changes within this period we have

gathered data about the nuclear network from four distinct years:

1964, 1969, 1972 and 1975. Just before 1964 several councils were

created to form a platform for discussion between government, industry,

electricity producers and research. The year 1964 may be regarded as

the beginning of a nuclear network. In 1975 new councils were created.

These had a broader field of attention and became more important in

energy policy. This preluded the integration of the nuclear energy

policy within a broadly conceived energy policy. The year 1972 can be

regarded as the year in which the nuclear sector as a relatively dis-

tinct policy sector was at its peak. Nuclear development seemed to have

reached its industrial stage and industry was coordinating its efforts,

with the support of central government and the electicity producers, to

develop this market to the full. The analysis, therefore, will concen-

trate on the structure of the nuclear network in 1972.

IVi6-.2i_Organizations

Industrial companies, electricity producers, research institutions and

governmental bodies appear to be the main categories of actors in the

Dutch nuclear policy field. We have selected organizations from these

categories for the nuclear network. Their relation to nuclear activi-

ties may differ widely in intensity and scope. In order not to exclude

organizations prematurely and to reduce the arbitrary element inherent

in every selection procedure, the selection criteria of involvement

were rather widely applied. This produced a large set of organizations

and one of the goals of our research will be the reduction of this
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large set to a smaller set of politically relevant organizations.

We will present the nuclear networks as they were in 1972. The presen-

tation does not go into the details of each organization; for this we

refer the reader to chapter 1.3, chapter VI, and appendix I.

The organizations in the network are grouped into four main subsectors

according to broadly defined functional criteria: the industrial sub-

sector, including all organizations active in the production of nuclear

materials and components; the electricity subsector, including all main

organizations responsible for the production of electricity; the gov-

ernmental subsector, including decision-making bodies of central gov-

ernment; and the semi-governmental subsector including all advisory

bodies and research institutions connected to central governmental

nuclear policy making.

Within each subsector the organizations are placed into groups accord-

ing to sharper functional criteria and according to criteria of in-

volvement in nuclear activities. The grouping of the network organiza-

tions is presented in table IV.4; groups of organizations that stand

out in nuclear development are underlined. The organizational names

are, wherever convenient, translated into English. Table 4 contains

only Dutch abbreviations. The full names in Dutch and English can be

found in appendix I.

The industrial subsector contains 15 companies divided into three

groups: Companies I, Companies II and Joint Ventures.

Companies I are industrial organizations that have important nuclear

production activities. The engineering companies RSV and VMF both pro-

duce, amongst other products, heavy electric equipment. By 1972 they

had become key organizations in nuclear production. As we can see in

figure 3 of chapter 1.3.5, they are the main Dutch participants in two

international industrial consortia organized in 1972 to offer nuclear

power plants on the Dutch market. Together with the Dutch electrotech-

nical multinational Philips, the state-owned chemical company Dutch

State Mines (DSM) and the international oil company Royal Dutch/Shell

they are participators in nuclear joint-ventures (figure 1.3). The last

three companies have few nuclear activities of their own.



- I-*2 -

Table IV.A. Summary of the organizations in the nuclear network 1972^ "

subsector

Industry

electricity

semi-government

government

groups

companies I

companies II

joint ventures

regional
authorities

regional
electricity
companies

central electr.
institutions I

central electr.
institutions II

research
institutions I

research
institutions II

research
institutions III

nuclear councils

safety councils

science policy
councils

electricity
policy councils

ministries

agencies

parliamentary
committee

associations

organizations

DSM, Philips, RSV,
Shell, VMF

AKZO, Bredero, SHV,
Dikkers, HBG, Holec,
Hoogovens, INt. Mill.,
Ogem, Siemens

Comprimo, Neratoom,
UCN, Interfuel

GSGR, GSFR, GSDR,
GSOV, GSGE, GSNB,
GSLI, GSZE, GSUT,
GSNH, GSZH

EOG, PEBFR, PEGUS,
PEN, EZH, YC, PGEM,
PLEM, PNEM, PZEM

GKN, SEP, KEMA

NEC, Nivee, VDEN,
VEEN

FOM, RCN, TN0NO

IRI, IRS, ITAL

TNOC, TNORVO, TNOGO

IRK, WRK

CRV, Health Council

AR, RAWB, ZWO

ELR, CEW

-EZ, OW, SZ, VM, ICK

DSW, KFD

KAMK

ATFOR, KIVI

activities

important production activi-
ties in the field of nuclear
power plants and/or participa-
tion in joint ventures with
these activities

incidental or sideline activi-
ties in the nuclear field

industrial joint-ventures en-
gaged in engineering, pro-
duction of fuel elements,
components for power plants
and enrichment plants

political responsibility for
the production and distribu-
tion of electricity in the
region

production and distribution of
electricity in the region; ex-
ploitation of nuclear power
plants

joint-ventures of the regional
electricity companies
for research and planning

less important committees and
associations of the regional
electricity companies

important research organiza-
tions engaged in nuclear
physics

secondary research organiza-
tions engaged in nuclear
physics

less directly concerned TNO
organizations

important councils on nuclear
policy

councils on health and safety
in nuclear development

councils on science policy and
granting of research money

councils on electricity
production and distribution

government policy concerning
economic, industrial, scien-
tific, social and public
health aspects of nuclear
development

government services for the
control and safety of nuclear
installations

the parliamentary committee on
nuclear energy

organization of congresses and
distribution of information
for the advancement of nuclear
energy

(*) The underlined groups contain organizations that stand out in nuclear development.
(**) See, for the meaning of the abbreviations and descriptions of the individual

organizations, appendix I.
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Companies II are ten industrial corporations that have shown interest

in nuclear production but have only had occasional activities in this

field. They represent a very diverse set of industrial activities. In

chapter VI more information on them will be given.

The Joint-Ventures form the third group of industrial organizations.

They are active in design and engineering (Comprimo), production of

enriched uranium (UCN), fuel elements (Interfuel) and components for

power plants and enrichment plants (Neratoom).

The production and distribution of electric power in the Netherlands is

publicly organized on .a regional level. Ten out of the eleven provinces

have electricity companies of their own. The regional electricity com-

panies have in the course of this century, created central institu-

tions, some of which have gained powerful policy positions. In table

IV.4 we see that the electricity subsector has four groups. The first

group consists of eleven Regional Authorities which are the politically

responsible bodies for the production and distribution of electricity

in the region. Their ten utilities are gathered together in the second

group, Regional Electricity Companies. The central institutions are

joint-ventures and associations of the regional electricity companies,

established to combine research efforts (KEMA), promote joint interests

(NEC, NIVEE, VDEN, VEEN, SEP), coordinate activities, plan production

investments and operate a joint electricity transport system (SEP) and

a joint nuclear demonstration power plant (GKN): The GKN, SEP and KEMA

are considered to be the most important of these so-called "Arnhem

institutions" (they are all located in Arnhem). These three form the

group Central Electricity Institutions I (CEI.I); the others are united

in the group Central Electricity Institutions II.

The governmental bodies were selected on the basis of their decision-

making, controlling, advisory and productive activities with respect to

nuclear energy. They can be divided into several subcatepories: execu-

tive bodies, representative bodies, councils and research institutions.

The last two categories form a separate subsector in the network: semi-

government . We refer to semi-government as a set of organizations often

created by and to a large degree financially supported by government.

These organizations do not, however, belong to the bureaucratic struc-

ture of a ministry; they have a relatively independent position. Two

main functions can be distinguished. The first is the supply of
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services and goods, which often cannot be done without specific govern-

ment aid or interference. Research organizations have this function.

They supply scientific knowledge to and do research for diverse groups

and institutions, both private and governmental. The second main func-

tion is that of providing a platform for the exchange of information,

for coordination and bargaining. Councils function in this way.

The research institutions in the network all have activities in nuclear

research. Three institutions are predominant: the Stichting Fundamental

Onderzoek der Materie (Foundation for Fundamental Research on Matter-

FOM), the Stichting Reactor Centrum Nederland (RCN) and the Organisatie

voor Toegepast Natuurwetenschappelijk Onderzoek (Organization for Ap-

plied Scientific Research -TNO). TNO is a conglomorate of almost inde-

pendent research organizations, headed by the Central Organization TNO.

The Technical Organization TNO (TNONO) ha« had a large share of the

applied nuclear research. RCN, FOM and TNONO constitute the first group

of research institutions: Research Institutions I.

Besides TNONO, the Central (TNOC), the Defense (TNORVO) and the Health

(TNOCO) Organizations have also been selected as parts of the TNO con-

glomerate involved in nuclear research, though to a much smaller de-

gree. They form the group Research Institutions III.

Research Institutions II contains three smaller nuclear research insti-

tutions: Interuniversitair Reactor Instituut (IRI), Instituut voor Ra-

diopathologie en Stralenbescherming (IRS) and Instituut voor Toepassing

van Atoomenergie in de Landbouw (ITAL).

The councils have been selected on the basis of the relevance of their

advice to aspects of nuclear development. This subset includes not only

councils exclusively active in the nuclear field like the Industrial

and Scientific Councils on Nuclear Energy (IRK and WRK) and the Commis-

sie Reactorveiligheid (Committee on Nuclear Safety -CRV) but also coun-

cils for which nuclear energy is only one aspect of their advisory

activities. The councils are subdivided into four groups according to

the fields on which their advice is asked. An exception to this criter-

ion is the first group, Nuclear Councils. Here the two "heavy" nuclear

councils are put together: the IRK and the WRK. They advise exclusively

on nuclear subjects. For more information about them we refer the

reader to chapter 1.3.4.

The CRV and the Gezondheidsraad (Health Council), which have a major
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responsibility in evaluating health hazards of nuclear energy produc-

tion, form the group Safety Councils.

The group Science Policy Councils contains the Academische Raad

(Netherlands. University Council - AR), the Raad van Advies voor het

Wetenschapbeleid (Science Policy Council - RAWB) and the Netherlands

Organization for the Advancement of Pure Research (ZWO - see chapter

1.3.1), the main financer of FOM. Two councils on electrictiy produc-

tion and distribution, the Electriciteitsraad (Electricity Council -

ELR) and the Commissie Electriciteitswerken (Committee on Electrical

Power Plants - CEW) form the group Electricity Policy Councils.

Among the executive governmental bodies several ministries and some

agencies are distinguished.

The Ministries, first group in the subsector Government, contains four

ministries: the Ministry of Economic Affairs (EZ) responsible for in-

dustrial, energy and electricity policy and applied research; the Min-

istry of Education and Sciences (OW), responsible for fundamental re-

search and training; the Ministry of Social Affairs (SZ), responsible

for labour safety; and the Ministry of Public Health and Environmental

Protection (VM), responsible for the control of health and environment-

al nuclear 'hazards.

The Dienst voor het Stoomwezen (Office on Steam Engineering -DCW) and

the Kernfysische Dienst (Office on Nuclear Physics - KFD) are two con-

trolling governmental agencies forming the group Agencies.

The Tweede Kamer Commissie voor de Kernenergie (Parliamentary Committee

on Nuclear Energy - KAMK) forms a group on its own.

The last group, not forming a subsector, is Associations. It contains

two associations that organize congresses and distribute information

for the advancement of nuclear energy, the Nederlands Atoomforum

(ATFOR)'and the Koninklijk Instituut voor Ingenieurs (Royal Institute

of Engineers - KIVI).

The 1972 nuclear policy network thus defined contains 75 organizations

in total.

No citizens groups have been selected. Prior to 1972 these groups did

not exist and in 1975, the year of the last network analysis, while

gaining political influence, they did not yet participate in decision-

making directly. Only indirectly, by opposition to and effective block-

ing of already decided policies, were they able to influence further
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decision-making through political parties in the parliament.

iyi6..3.i_Relations

The networks we will analyse are networks based on personal interlocks.

Dependency relations also will be considered but almost only with ref-

erence to personal interlocks. Personal interlocks are created by per-

sons. In each organization we selected persons whose positions gave

them the competence and authority to decide - jointly with others -

the nuclear policy of the whole organization, or to control such deci-

sions.

In industrial companies and research organizations these were found in

the boards of directors. In the Netherlands the board of directors is

often separated into a board of managing or executive directors (direc-

tie, raad van bestuur, dagelijks bestuur, etc.) and a board of super-

visory directors (raad van commissarissen, algemeen bestuur, etc.).

Thus, we also included important advisory positions. In the case of

large organizations the boards of several organizational units were

often merged (see appendix I).

From the ministries we selected top politicians and heads of depart-

ments and subdepartments and from the governmental agencies the direc-

tors. All members of committees or councils were included. Appendix I

gives the selected positions of each organization.

From the 75 network organizations (table IV.4) we selected 1014 persons

in top positions. Only 18 percent or 181 persons have more than one

position and therefore contribute to the personal interlocks. Table

IV.5 shows the distribution of positions over the pecsons and the num-

ber of P.I.'s connected to each category of persons. The number of

P.I.'s formed by a person rises with the number of positions held by

him. The formula is %n(n-l), n being the number of positions. A person

with four positions forms six P.I.'s.

Five hundred personal interlocks are formed. These are directed, sym-

metric or reciprocal interlocks (see chapter III.5). The majority of

these interlocks - 278 or 56 percent - can be attributed to only 27 or

three percent of the persons, those with four or more positions.



- 147 -

Table IV.5. Persons, their positions and personal interlocks

Number of (a)

and (b) P.I.1

one person

(a)

1

2

3

4 or more

Total

positions

s held by

(b)

0

1

3

6 or more

Number of

persons

n.

833

120

34

27

1014

%

(82)

(12)

(3)

(3)

(100)

Number

per

n.

0

120

102

278

500

of P.I.'s

group

%

(0)

(24)

(20)

(56)

(100)

These 27 functionaries all have their main - executive - positions in

the network organizations and all subsectors are represented. They form

to a great extent the personal core in nuclear policy making. In chap-

ter V some data about the importance of these persons in the nuclear

policy communication will be evaluated.

The 500 P.I.'s form 332 lines of varying multiplicity. The multiplicity

is determined by the number of P.I.'s that form the line. Table IV.6

shows the distribution of multiplicity over the lines.

One may see, for example, in the third row, that 19 lines are formed by

three P.I.'s each. That is to say, each of these nineteen pairs of

organizations are connected by three interlocks. The table also shows

the number of pairs connected by one or more 2-step relations. We may

recall from chapter III.5.2 that nine types of 2-step relations can be

distinguished in which the meeting and coordination relations are of

special interest. In the third row 253 pairs of organizations are con-

nected by three 2-step relations of some kind (759 in total); in the

sixth row, 170 pairs are connected by six or more 2-step relations. In

total 1449 pairs are connected by 4300 2-step relations.
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Table IV.6. Multplicity distribution

Multiplicity

1

2

3

4

5

6 or more

Total

Personal interlocks

(total 500)

n. of pairs

connected

237

59

19

6

3

8

322

%

(71)

(18)

(6)

(2)

(1)

(2)

(100)

2-step relations

(total 4300)

n. of pairs

connected

484

280

253

139

123

170

1449

%

(33)

(19)

(17)

(10)

(9)

(12)

(100)

Financial dependency relations will be distinguished on the basis of

capital participation, budget financing, major loans and subventions.

We also will pay attention to informational dependencies. Information

can be technical and political. Technical information contains data

about nuclear and production processes, the market, etc.; political

information contains data about the intentions, interests and power

resources of organizations.

IV.7. Outline of empirical research

The analysis of the Dutch nuclear policy sector has three objectives:

1. to evaluate the adequacy of the method for network analysis and the

meaning of networks on personal interlocks;

2. to characterize the structure of the nuclear energy network; and

3. to evaluate the relation between position in the network structure

and influence in public policy-making.
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The first objective can be specified in three questions. First, are the

graph analytic tools developed in this chapter adequate for the indi-

cation of structural features? Second, is the personal interlock an

indicator of power positions and relations and does the specific mean-

ing assigned to the different interlocks and 2-step relations tell us

something about interest representation, dominance, bargaining and

cooperation? And third, how can we eliminate organizations from the

network to reduce 'noise', without violating those structures important

to nuclear policy-making?

The second objective refers to a network characterization in terms of

centralization or clustering and in terms of hierarchical or federative

structures, with special reference to access to governmental policy-

making .

The third objective refers to the relation of the network structure to

decision-making: to what extent do positions of power and influence in

communication, information and finance coincide with the exercise of

power and influence in decision-making?

The empirical analyses cannot be done in such a way that these three

research goals are reached separately; the analytical results mostly

serve more than one purpose at the same time. Though this is inevit-

able, the emphasis of the empirical research will gradually change from

network methodology in chapter V to the character of the nuclear policy

sector in chapter VII, in chapter VI structural elements prevail.

IV.1_ .j^^Ana ly, tical_me thods_and_the_meaning_of _int er locks

In chapter V the different personal interlocks and 2-step relations are

all broadly interpreted as communicative links. This general interpre-

tative level seems to be the most adequate one on which to evaluate the

graph analytic tools developed in this chapter. The results of differ-

ent centrality and clustering measures are evaluated. Each centrality

measure - adjacency, 2-neighbourhood number, number of points connected

by six or more 2-step relations, 2-rush and 2-cutpoint centrality -

refers to a different aspect of the position of an organization in the

nuclear network. A high score on each of these measures adds to the

position of an organization.

The results of clique analysis are compared with those of the analysis

of densities in and between the subsectors presented in table IV.4. If
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Aldrich's observations are correct (section 5.3), the network should be

clustered in groups of functionally related organizations. In that

case, we can expect clique analysis .and density analysis to render

similar results. The groups of functionally related organizations,

then, will have a high internal density - higher than the densities

that exists between groups - and cliques will contain almost only func-

tionally related organizations.

In chapters VI and VII networks on directed interlocks, meeting rela-

tions and coordination relations will be analysed. Especially in chap-

ter VI, where subsector structures are analysed, we will focus on the

meaning of the different relations based on personal interlocks. Di-

rected interlocks are expected to coincide with financial, information-

al and political dependencies. A transmitter organization with a large

outadjacency is expected to be an influential organization in nuclear

development and will be indicated as a dominant organization.

Meeting relations are expected between dominant organ!rations that do

not allow direct interlocks between themselves. These are the minis-

tries, the major industrial companies and the important electricity

producers. The coordination lines should be concentrated predominantly

with subordinated organizations like joint-ventures, councils and re-

search organizations. In the case of councils, connections with meeting

lines are excluded by definition.

Another way to investigate the relevance of the personal interlock in

public policy-making is to analyse both the contribution of big inter-

lockers to the network structure and their conmmnication possibilities

through joint memberships of boards.

This will be done in chapter V. We have already indicated that 27 per-

sons have positions in four or more organizations of the network. Most

have their main - executive - position in one of the more important

nuclear organizations. They seem to function as representatives of

various nuclear interests and may play an important part in nuclear

policy-making. If so, one may expect that they are an essential element

in the communication network. That is, if they are removed from the

network, the structure will fundamentally change. One may also expect

that they meet with each other frequently to discuss nuclear develop-

ments.

Apart from the evaluation of graph analytic tools and the meaning of
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interlocks, the networks investigated in chapters V and VI allow us to

eliminate marginal organizations from the networks in order to reduce

'noise'.

We expect that organizations with only marginal involvement in nuclear

energy development will have a peripheral position in the network. In

section 6.2 we indicated whether a group of network organizations was

marginally involved or of small importance.

The indication is tentative. Marginally involved or of little influence

are Companies II, the Regional Authorities, most of the Regional Elec-

tricity Companies, the Central Electricity Institutions II, the Re-

search Institutions II and III and the Science and Electricity Policy

Councils and Associations. In chapter V we will determine if they have

a peripheral position in the network, that is, if they have as a group

a bipartite density with the rest of the network that is lower than the

density of the network itself. In chapter VI we consider the activities

of each organization and its position within its subsector in more

detail and we decide whether or not to eliminate organizations from the

network or to aggregate closely related organizations into one new

organization. By this reduction we hope to have left a network whose

structure can be clearly interpreted in terms of the nuclear policy

field proper.

In chapters V to VII we will analyse the structure of the nuclear net-

work. We will formulate three hypotheses concerning the structure; the

first two will be investigated in chapter V, the third in chapter VII.

The first step in the analysis is made in chapter V. The network

will be characterized in terms of centrality and clustering.

A centralized network is characterized by the existence of central

organizations, that is, organizations with adjacencies equal to or more

than twice the average adjacency, and by a stratification in density by

which the density between the central organizations is highest and the

less central organizations have a higher density with the centre than

between themselves (see section 5.1).

In chapter I we mentioned the need for cooperation and coordination

between the organizations in the nuclear sector. The creation by the

Dutch government of advisory bodies and research institutions with the
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intention of facilitating coordination and stimulating common research

efforts means that interlocks will have been created between each sub-

sector (governmental, industrial and electricity) and the semi-govern-

mental organizations.

Our first hypothesis, therefore, is that the nuclear network will be

centralized and the semi-governmental organizations will constitute the

centre»

We do not expect many direct interlocks between the industrial and

electricity subsectors because they constitute opposite sides of the

nuclear market. A strong direct interrelation between them would make

the electricity companies too dependent on the (small) Dutch nuclear

industry. There will be some interlocks between the governmental sub-

sector and the industrial and electricity subsectors, due to govern-

mental participation in companies, but these relations will be few

because government does not aspire to the role of active investor or

industrialist and for political reasons will also not allow industrial-

ists to interlock with governmental agencies.

Our second hypothesis is that the network will be clustered into an

industrial, electricity and governmental subsector. The network will be

considered to be clustered if the densities between the organizations

within these subsectors are larger than the densities between the sub-

sectors.

Our third hypothesis is that the network will be federative. This hy-

pothesis is based on the relations between industry and government in a

democratic society with a capitalistic economy such as we have in the

Netherlands. We may recall from chapter II.3, that the nuclear energy

network is part of the larger industrial network. The main relation of

government to industry characteristic for this network will also be

valid for the nuclear energy network.

Offe indicated four functional relations between government and indus-

try (Offe 1975 a and b and 1976): exclusion, dependency, maintainance

and legitimation.

The first relation, exclusion, refers to the fact that the state guar-

antees private enterprise. It claims no authority 'to order production

or to control it' (Offe 1975, 126). Industry has the exclusive right to

produce and it only produces when an activity is accumulative ('profit-

able'). In the case of nuclear energy this means that the ultimate
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success of nuclear development is determined by the market* Engineering

companies and electricity producers decide whether or not nuclear ener-

gy is a viable option. Only to the extent that government can influence

the market can it induce producers to manufacture nuclear reactors. In

his 1957 paper on nuclear energy (4727, 2 1957) the Dutch Minister of

Economic Affairs, Dr. Zijlstra, explicitly referred to and reconfirmed

this exclusive right of not only the industrial producers but also of

the research organizations (chapter 1.3.2).

The second relation refers to the financial dependency of government on

the continued functioning of the accumulation process« This process

sets limits to the content of governmental policies. Decisions that are

detrimental to the requirements of economic growth undermine the

authority of government in the long run.

As the state is dependent on the accumulation process without having

the authority 'to order production or to control it', its first task is

to create political conditions that stimulate accumulation or economic

growth. This is the maintenance function of government.

The fourth functional relation is democratic legitimation: government

is dependent on democratic legitimation. Here a crucial source of con-

flict in democracy becomes evident: while the form of governmental

decision-making in democratic society is determined by the rules of the

democratic representative system, voters' wishes can only be satisfied

to the extent that they are not incompatible with the conditions of

sustained accumulation, an accumulation that is determined in form and

direction by private enterprise.

By what means do economic interests prevail in democratic decision-

making and how, given the multitude cf diverging economic interests,

is a policy created that stimulates economic growth?

In the first place, large industrial organizations often have a lead in

the formulation of demands to government due to their position and

expertise. In nuclear energy development, for example, knowledge and

expertise has been concentrated in a few large companies and related

research institutions. The resultant monopoly on the formulation of

demands has been a crucial factor in the determination of government

policy.

Other assets are negotiation skills and material power resources. Above

all, these enterprises have access to governmental bodies in another



- 154 -

sense. In cases as in the field of nuclear energy, where regular com-

munication is necessary, their access to governmental decision-making

has become fixed through the establishment of interlocks. The inter-

locks are not directly to the ministries nor has industry the exclusive

access to decision-making. This would violate the rules of the demo-

cratic representative system. Furthermore, industry is not a united

whole. In the nuclear energy sector the engineering companies may have

interests opposed to the electricity producers. To specify hypothesis 3

we expect the dominant organizations from the subsectors industry,

electricity and government to be connected to the semi-governmental

organizations by directed interlocks and to be Interconnected densely

through meeting relations. This hypothesis differs from the first with

respect to two elements. First, the direction of the interlocks is

incorporated and, second, only dominant organizations of each subsector

are included. In the case of councils it is obvious - because of our

definition - that if directed interlocks exist between the dominant

organizations and the councils, the direction of the interlocks is ̂ p_

the councils. In the case of research organizations the reverse is

possible.

In chapter VI we will analyse subsector structures. Because we have not

developed specific ideas about them, the analysis will have an explora-

tory character

inf luence

In chapter VII we will describe the development of five nuclear

projects. This description serves three functions:

- to make inferences about the role and impact of the principle actors

and compare these with their position in the network;

- to determine changes in involvement of actors through time and com-

pare these with changes in their network position; and

- to determine the context of decision-making (see section 5.4.).

The five nuclear projects are examined only on the basis of their key

decisions. Who took the initiative, who supported the project, who

financed it and who stopped it?

As for the context of decision-making, we explained in section 5.4 that

a federative context fits into a federative network structure. This
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would imply that in nuclear policy-making the organizations of the

different subsectors (and perhaps also within a subsector) will have

disparate goals but some formal arrangement for common goals. We expect

to find this arrangement in the semi-governmental institutions, where

matters concerning the common goals will be decided, subject to ratifi-

cation by the individual organizations. The locus of authority thus is

at the organizational level. There is a natural division of labour

between the different subsectors. The engineering companies, for in-

stance, have neither the aim nor the skill to operate electric power

plants on a large scale. But in matters of research, especially applied

research and industrial development projects, agreements about a divi-

sion of labour, which make the organizations more interdependent, will

have to be made. Commitment to the agreements made within the semi-

governmental organizations - especially within the nuclear councils -

is expected. It is not, however, a commitment to a leadership sub-

organization, in the sense intended by Warren; rather, it is a commit-

ment to gentlemen's agreements.

IV.8. Summary

The limited transitivity of the personal interlock as a means of com-

munication between organizations and the special characteristics of the

directed interlock and the 2-step relations determine the selection and

interpretation of the graph analytic concepts. Adjacency, 2-neighbour-

hood, 2-rush and 2-cutpoint centrality may be used to determine the

centrality of points in a network of symmetric interlocks (section

2.1). Outadjacency and inadjacency are used in a network of directed

interlocks (section 3.1). In networks based on 2-step relations (meet-

ing and coordination networks) only the adjacency measure is relevant

(section 2.3).

The concepts of density and clique will be used to determine the clus-

tering of points in a network (section 3.2).

In general, most graph analytic tools are developed in relation to

networks with symmetric lines. Here the coordination and meeting net-

works are special cases because all distances longer than one are

meaningless. The analysis of directed networks poses additional prob-

lems. Due to the directionality of the lines different points -
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transmitters, mediators and receivers -and different paths - paths and

semi-paths - can be distinguished. This implies that many measures have

to be adapted to different categories of points and paths.

Using centralization and clustering, we determined eight different

structures for symmetric networks. Networks can be non-centralized,

centralized or polycentric; they can contain one component, overlapping

clusters or different components.

Aldrich's loosely joined hierarchical structure can be interpreted as a

centralized network with hierarchical intragroup structures and federa-

tive intergroup structures. Such a federative intergroup structure

could be further characterized by a federative context of decision-

making as defined by Warren (1967). The concepts of Aldrich and Warren

will be used in the analysis of the Dutch nuclear policy sector.

The empirical research will focus on the evaluation of the adequacy of

the method for network analysis and the meaning of networks on personal

interlocks (section 7.2), on the characterization of the structure of

the nuclear energy network (section 7.3) and on the relation between

network positions and influence in public policy-making (section 7.4).

NOTES

1. This also seems to be the opinion of Freeman in his article on cen-

trality in social networks. He distinguishes three point centrality

measures. The first is based on the degree of a point (in simple

graphs), which he interprets as a measure of potential communication

activity. The second is based on the frequency with which a point

falls between pairs of other points on the shortest paths connecting

them. This measures the possible control of communications and is

related to the concept of rush which we will use. The third is a

measure based on the sum distance of a point to all other points in

a connected graph. Freeman regards this as a measure for the inde-

pendence or efficiency of a point (Freeman, 1978).

2. A special case of the 2-clique is the 2-clan ((Alba calls them

sociometrie cliques, Alba 1973). The 2-clan is a 2-clique such that

for all pairs of points the distance is equal to or smaller than two

iji the clanset. The diameter of the clan is not larger than two.
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Hokken (1976) introduced the concept 2-club. The 2-club is a maximal

subgraph of 6 of diameter two. Every 2-club of a graph is contained

in some 2-clique of the graph. The club and clan are essentially

local concepts in the sense that the internal reachability of the

points is not dependent on points outside.

3. Warren's term 'units' may refer not only to parts of organizations

but to the organization itself. We 'translated' his dimensions in

terms of interorganizational policy networks.

4. Warren uses the concept of 'prescribed collectivity orientation'

(Warren 1967, 406). From the rest of the article it is evident that

only in the hierarchical case may such an orientation be prescribed;

in other cases it is the product of interorganizational decision-

making or experiences.
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CHAPTER V. THE NUCLEAR NETWORK; CENTRALITY AND CLUSTERING

V.I. Introduction

In this chapter we will analyse the network based on personal inter-

locks of the Dutch nuclear energy sector. The relations to be consider-

ed are interlocks - the directed, reciprocal and undirected (see chap-

ter III.5.3) - and 2-step relations - nine types, including the meeting

and coordination relations (see chapter III.5.2 and III.5.3).

The interlocks and 2-step relations are all generally interpreted as

communicative links that enable the exchange of policy information. We

regard the interlocks as the stronger communicative links and the 2-

step relations as the weaker. We will not distinguish between different

interlocks or different 2-step relations in this chapter. Simple net-

works are considered. That is to say, if two organizations are connect-

ed through more than one interlock, this will be regarded as one line

(see chapter III.4.2).

Main emphasis is on the evaluation of the results of different central-

ity measures and clustering techniques.

In section 2 five centrality measures are compared: adjacency. 2-neigh-

bourhood number, the number of organizations connected by six or more

2-step relations, 2-rush and cutpoint centrality. This section con-

cludes with the determination of the network structure as central or

non-central.

The results of three clustering methods are compared in section 3.

These methods are the analysis of cliques based on personal interlocks,

the analysis of cliques based on 2-step relations and density analysis.

The network is characterized as clustered or not-clustered. Section 4

evaluates the importance for the communication structure of persons

with many positions in the network. Additionally, the interrelations

between these persons are analysed to determine to what extent they may

communicate with each other through formal channels.
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V.2. Organization and network centrality

Seventy-four of 75 network organizations (see table IV.4) form one

component; they are connected with each other through paths. One or-

ganization is isolated: the Ministry of Social Affairs, which came into

being only shortly before 1972 as a result of the division of the Min-

istry of Social Affairs and Public Health. The latter became the Minis-

try of Health and Environmental Protection. The ministries were not yet

reorganized at the moment the network was selected, which is probably

the reason that civil servants of the isolated ministry were not yet

represented in any of the network organizations. In the network of 1975

the ministry had become part of the component and was linked to organi-

zations previously attached to the Ministry of Social Affairs and Pub-

lic Health.

The maximal distance between two organizations in the component - its

diameter - is five. Table V.I gives the distance distribution in the

component.

Table V.I. Distance distribution in the component

distance

1

2

3

4

5

connected

number

of pairs

332

1137

955

254

23

cumulative

332

1469 (*

2424

2678

2701

1

Because of the large size of the component the connectivity of the

network - the number of the connected pairs as a fraction of the total

number of pairs (chapter III.4.2) - is very high: .97.

From table V.I we see that 332 pairs are adjacent; they are connected

through at least one personal interlock. The density of the network
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- the number of adjacent pairs as a fraction of the total number of

pairs - is .12. If we also take the 1137 pairs connected by 2-step

relations into account, the 2-density is .53. That is to say, the

percentage of pairs of organizations that communicate with each other

by means of institutionalized personal contacts is 53.

In table V.2 organizations are ordered on the basis of five different

criteria, each viewing centrality from a different angle. We will com-

pare and evaluate the positions of the twenty highest-scoring organiza-

tions on each of them.

The five criteria in table V.2 are:

- adjacency (column 1), or the number of organizations directly con-

nected through one or more interlocks. In this simple network the

adjacency is equivalent to the degree;

- 2-neighbourhood number (column 2), or the number of organizations

connected through a shortest path of length two or less, in other

words, connected through interlocks and/or 2-step relations;

- the number of organizations connected by six or more 2-step relations

(column 3), that is, connected through six or more minimal paths of

length two^2);

- 2-rush (column 4), or the number of contacts along shortest paths of

length two (2-step relations) via the organization as a fraction of

the total number of such contacts; and

- cutpoint centrality (column 5), or the number of times an organiza-

tion is the only intermediate point between two organizations con-

nected by one 2-step relation only, as a fraction of all thus con-

nected pairs.

Special attention will be paid to the position of organizations belong-

ing to the semi-governmental subsector in the table. These organiza-

tions are underlined.

Six of the ten highest-scoring organizations according to adjacency

(column 1) belong to the semi-governmental subsector: the Industrial

Council on Nuclear Energy (IRK), the Stichting Reactor Centrum

Nederland (RCN), the Technical Organization TNO (TN0N0), its master

organization the Central Organization TNO (TNOC), the Health Council

and the Netherlands University Council (AR). The other organizations
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Table V.2. Higest ranking organizations according to five criteria

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(1)

adjacency

IRK

RCN

KEMA

GKN

TNOC

TNONO

SEP

Health C.

RSV

AR

UCN

VEEN

AKZO

FOM

SHELL

HOOG

FUEL

ELR

WRK

ZWO

29

26

25

24

20

19

19

18

18

17

16

16

15

15

14

14

14

14

14

14

(2)

2-neighbourhood

number

IRK

RCN

KEMA

GKN

TNONO

SEP

Health C.

TNOC

VEEN

FUEL

UCN

PEGUS

NIVEE

RSV

KIVI

PHILIPS

HOOG

ZWO

SHELL

EZ

65

64

63

62

61

61

61

58

58

57

56

56

56

55

55

54

54

53

52

52

six

2-step

IRK

RCN

TNOC

RSV

TNONO

WRK

SHELL

UCN

SEP

FUEL

ZWO

FOM

GKN

KEMA

AR

AKZO

NERA

COM

ELR

VMF

(3)

or more

relations

28

28

18

17

17

13

12

12

12

11

11

11

11

11

10

9

9

9

9

8

(4)

2-rush

IRK

KEMA

GKN

RCN

RSV

TNOC

Health C.

TNONO

AR

VEEN

SEP

HOOG

AKZO

PEGUS

ELR

WRK

FOM

UCN

DSM

NIVEE

.12

.10

.08

.07

.05

.05

.05

.04

.0*

.04

.03

.02

.02

.02

.02

.02

.02

.02

.02

.02

(5)

cutpoint

centrality

IRK

KEMA

RSV

Health C.

VEEN

GKN

TNONO

AR

TNOC

PEGUS

DSM

RCN

HOOG

CRV

ELR

NIVEE

NVIJC

PNEM

SHELL

SEP

.14

.12

.07

.06

.05

.05

.05

.05

.04

.04

.03

.03

.02

.02

.02

.02

.02

.02

.01

.01

are the central electricity institutions-KEMA, GKN, SEP -and the engin-

eering and shipbuilding company RSV. A high score on "adjacency means

that the organizations may communicate directly through interlocks with

many other organizations (17 or more) in the nuclear network or consti-

tute an intermediate point in the communication through 2-step rela-

tions. RCN and IRK each interlock with more than a third of the other

network organizations, which may point to an important communication

position in nuclear policy-making. Except for the AR, all the above

organizations are prominent in nuclear development. Of the twenty
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organizations listed in column 1 some are only marginally involved in

nuclear development. These are industrial corporations like the chem-

ical company AKZO, the steel company Hoogovens (HOOG) and councils like

the Electricity Council and the AR. They are part of and central in a

larger economic, science or electricity network that intersects with

the nuclear network. Due to our liberal selection criteria those inter-

sections are rather large, which explains why these organizations may

score high in the nuclear network as well.

The second measure, the 2-neighbourhood number, indicates the total set

of organizations with which communications may be possible. It does not

discriminate very much among the organizations and the ordering is not

very different from that based on adjacency. This is probably due to

the large number of pairs connected at distances two and one: 1469,

according to table VI.1, or 53 percent of all pairs in the network.

Many organizations, therefore, are connected by a path of length two or

less with more than two-thirds of the network population.

In column 3 organizations are ordered according to the number of organ-

izations with which they are connected through at least six 2-step

relations(3). This lower boundary of six is chosen for the follow-

ing reason. Many 2-step relations are weak communicative links. One way

to feel more sure that two organizations connected by such relations do

communicate is to establish a lower boundary for the number of these

relations. The idea is that the more 2-step relations that exis-t be-

tween two organizations, the larger the probability of the use of one

of these relations. But this is only plausible if they are created by

different persons. The largest cliques in the network contain seven

organizations. Between each pair of these cliques are five paths of

length two or five 2-step relations. Some of' these large cliques are

created by the manifold positions of one person. That means that all

five 2-step relations are formed by this one person. By taking six as

a lower boundary we can be sure that for every two organizations con-

nected in this way, the paths are created and controlled by at least

two persons.

What does a high or a low position on this measure mean? A pair of

organizations that are connected by six or more 2-step relations are

adjacent to the same six "third" organizations; in other words, they

have six or more common neighbours. Peripheral organizations with an
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adjacency lower than six do not score on this measure. If an organiza-

tion is adjacent to six or more organizations with high adjacencies and

whose sets of neighbours overlap to a large degree, this organization

scores high on the measure.

IRK and RCN score high on this measure and on adjacency. In terms of

adjacencies, they, therefore, can be considered central organizations

for centrals. Because these latter represent different subsectors of

the network, RCN and IRK seem to have a unique position in the network:

they interconnect different subsectors. On the basis of six or more

two-step relations, industrial companies like RSV, Shell and UCN rise

in position; they may be adjacent to many centrals. The Health Council

and to a lesser degree the central electricity institutions score low-

er; they are adjacent to many non-central units. This measure thus adds

information to the score of organizations on the adjacency measure. The

information suggests a centralized structure in which semi-governmental

organizations like RCN and IRK, but also TNONO, play a part in connec-

ting the centrals.

The fourth measure, the 2-rush, indicates how important an organization

is in the communication between two non-adjacent organizations. Only

2-step communications are taken into account. The IRK scores high on

this measure; it is an intermediate point for 12 percent of these con-

tacts. Almost as important in this sense are the two central electri-

city institutions KEMA and GKN and the RCN. The higher position of the

IRK indicates that the IRK, rather than the RCN, may be an indispen-

sible intermediate, or meeting centre.

The cutpoint centrality (column 5) discriminates a little more strongly

than the 2-rush. Here too the IRK stands out. In 64 (14 percent) of the

non-adjacent pairs connected by only one 2-step relation (paths longer

than two are not taken into account), it is the only intermediate

point, that is, the cutpoint. Functionaries of these organizations

can only meet or communicate by means of interlocks through the IRK.

A closer scrutiny of the position of cutpoints reveals that they do not

interconnect important nuclear entities but connect organizations that

are peripheral in both nuclear activities and adjacency, with more

important nuclear organizations in the network. Figure V.I illustrates

this feature for the nine organizations that score highest on cutpoint

centrality.
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The large circle in the figure indicates a large set of organizations,

densely interconnected through interlocks and 2-step relations (^).

The figures on the lines between the cutpoints and the peripheral

points indicate the number of unique paths (2-step relations) that go

from the peripheral point to more central points in the network,

through the cutpoint. The lines from the peripheral points to the cut-

points are interlocks. The peripheral points may have interlocks to

other points too but these are not on the unique path between the per-

ipheral point and a point at distance two.

Figure V.I. Position of cutpoints

IRS

KAMK

GSGR

GSLI

GSFR

HOOGOVENS
GSNH

PLEM TNORVO

0
PZEM

The cutpoints are indicated with black dots. RSV, for instance, is a

cutpoint in the communication between tha construction company Bredero

Verenigde Bedrijven (BVB), the Dutch subsidiary of the German electron-

ic company Siemens and the Dutch electronic company Ogem (all three

interested in nuclear activities in the Netherlands, but not very
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involved in production in this field) and the nuclear joint ventures

Neratoom, Comprimo, UCN and Interfuel, as well as the Ministry of Eco-

nomic Affairs. The Health Council connects the IRS (Institute for

Radiopathology and Radiation Protection) with research organizations

and the Ministry of Public Health and Environmental Protection. Central

electricity organizations like GKN, KEMA and VEEN predominantly connect

regional authorities and electricity companies to the three organiza-

tions in the circle.

Only the IRK is a cutpoint between organizations with high adjacencies,

though not between important nuclear organizations. These are all

connected by more than one 2-step relation.

From the above we can see that there exists a great deal of consistency

in the ordering of points according to the five criteria. If we take

as a starting point the position of an organization according to ad-

jacency, the other criteria add valuable information about its communi-

cative position.

In chapter IV, section 5.1, we defined central organizations as organi-

zations that have an adjacency twice or more than the average. The

average adjacency of organizations is almost nine. The network thus

contains nine central organizations according to this criterion. Five

of these belong to the semi-governmental subsector: the IRK, RCN,

TNONO, TNOC and the Health Council; three to the central electricity

institutions: SEP, GKN and KEMA and one to the industrial companies:

RSV.

The position in policy communication of these nine centrals may be

illustrated by their common share in the 2-rush and the cutpoint cen-

trality. Together they are intermediates in 59 percent of the contacts

between organizations only connected by 2-step relations and they are

cutpoints in 57 percent of the pairs only connected by one 2-step rela-

tion. The IRK and RCN appear to be central organizations for centrals;

the IRK being more indispensible as a communicative intermediate than

the RCN.

The ordering according to the different criteria suggests that the

network is centralized with a centre of predominantly semi-governmental

organizations. In the next subsection we will see whether this sugges-

tion is supported by the results of density analysis.
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Vj>2_.3i_Centralit2_of_the_network

In chapter IV, section 5.1, we characterized a centralized network as a

network that contains central points and is stratified in such a way

that the density between central points is highest and the less central

points have a higher density with the centre than between themselves.

In the previous section we concluded that central points do exist in

the network. The other requirements will be investigated below.

For this analysis the network organizations are grouped according to

their adjacency. Four categories are distinguished: organizations with

adjacency between zero and four, those with 5 < adjacency < 9, those

with 10 < adjacency < 14 and those that are adjacent to 15 or more

organizations. Table V.3.a and b gives information about lines and

densities. A line consists of one or more interlocks. The left column

(1) indicates the category boundaries; the next column (2) indicates

the number of points in each category. Column 3 gives a matrix of lines

and of densities within each category (diagonal) and between categories

(other cells). Columns (4) and (5) indicate respectively the number of

lines and bipartite density of a category with the rest of the network

and the number of lines and density in the rest of the network if the

category is left out.

Table V.3. Lines and densities in and between pointsets defined by

adjacency; a. lines and b. densities.

a

1

2

3

4

(1)

category

boundaries in

adjacencies

. 0 < adj. < 4

. 5 < adj. < 9

. 10 < adj. < 14

. 15 < adjacency

(2)

n. of

points

23

24

14

14

matrix

1

1

19

7

18

2

19

13

37

86

(3)

of

3

7

37

27

75

lines

4

18

86

75

49

(4)

lines with

rest

of network

44

142

119

179

(5)

lines in

rest of network

287

177

186

104
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b.

1.

2.

3.

4.

(1)

category

boundaries in

adjacencies

0 < adj. < 4

5 < adj. < 9

10 < adj. < 14

15 < adjacency

(2)

n. of

points

23

24

14

14

1

.00

.03

.02

.06

(3)

matrix of

densities

2 3

.03 .02

.05 .11

.11 .30

.26 .38

4

.06

.26

.38

.54

(4)

bip.density

with rest

of network

.04

.12

.14

.21

(5)

density in

rest of network

.22

.14

.10

.06

Table V,3.b shows a positive relation between the centrality of the

organizations and their mutual densities (diagonal of the matrix). In

the first category, containing 23 organizations with adjacencies less

than five, only one pair is adjacent (d, = .0). The density rises in

each category; between the fourteen organizations with adjacencies

larger than fifteen, 49 pairs are adjacent (d^ = .54).

These results meet the third criterion for a centralized network.

Organizations belonging to a lower category have stronger relations to

organizations belonging to a higher category than they have between

themselves; the reverse is also true. The organizations of, for in-

stance, the second category have stronger relations to organizations in

the fourth and third categories than among themselves and less strong

relations with the organizations in the first category. Only in regard

to the bipartite density of the first category with the second and

third is the reverse case observed.

So, the nuclear energy network is characterized by a highly intercon-

nected centre with surrounding layers of organizations with decreasing

centrality. The organizations within each layer are more intensely con-

nected with the centre than with each other.

Removal of the low adjacency categories from the network does not dis-

turb the global.centralized structure. In an iterative process in which

the organizations with the lowest adjacency are removed from the net-

work step by step, and the adjacencies of the remaining organizations

within each step are corrected, the longest remaining organizations are

those belonging to the fourth category. Only the central organizations
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SEP, GKN, KEMA and VEEN have their adjacencies reduced more quickly

than the others, due to their many connections with low adjacency or-

ganizations from the electricity sector. This confirms our conclusion

in the previous section concerning their lower position in the ordering

of organizations connected by six or more 2-step relations.

In this centralized network, organizations with a large adjacency are

connected with other centrals, which results in a high 2-neighbourhood

number, as well as with less central organizations from each category.

These relations, dispersed over organizations in all categories, re-

sult in a low mean distance, as in a high 2-rush of the central organi-

zations. This is because the central organizations are intermediate

points for a large number of less centrals or they connect these less

centrals with centrals.

The global structure of the network, therefore, is responsible for the

consistency between the centrality measures of the previous subsection.

V.3. Clustering of the network

Except for one organization, the network forms one large component.

Component analysis, therefore, is not an adequate method to investigate

the clustering of this network. Other clustering techniques distin-

guished in chapter IV.2.2 are the analysis of cliques and the analysis

of densities in and between predetermined sets of organizations. We

will use these techniques below. In this subsection cliques on personal

interlocks are analysed; the next subsection treats cliques on 2-step

relations; and in section 3.3 densities are analysed.

A clique is a maximal complete subgraph (chapter III.4.2). In terms of

interlocks it is the maximal subset of organizations in which each pair

is connected by an interlock. Such cliques indicate sets of organiza-

tions that may be strongly oriented to each other on aspects of nuclear

energy development.

Table V.4 gives the clique distribution in the network. There rre 104

cliques ranging in size from 3 (the minimal clique size) to 7. Twenty

adjacent pairs were not connected by a path of length two, so they are

not in a clique. One organization was isolated. The network contains a

relatively large number of large cliques.
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Table V.4. Clique distribution

cliques

size

7

6

5

4

3

total

no of.

cliques

9

10

24

37

24

104

number of <

IRK and RCN

5

5

8

4

0

22

cliques containing:

only IRK

3

1

2

0

0

6

only RCN

0

3

4

8

0

15

We have also indicated in table V.4 the occurrence of the IRK and RCN -

apart and together - in the cliques. The IRK and RCN appear to be the

most central organizations of the network. They are also strongly in-

terconnected. They have six functionaries in common. Furthermore, their

sets of adjacent organizations (neighbours) intersect to a large de-

gree: they are both connected to the same 20 organizations. It is no

surprise that together they are part of a large number of cliques.

According to the table the RCN and/or the IRK belong to eight of the

nine largest cliques of size seven and to nine of the ten cliques of

size six.

With the aid of table V.5 we can analyse the largest cliques in more

detail. The table contains the nineteen largest cliques: nine cliques

of size seven and ten cliques of size six. The row entries indicate the

organizations contained in one or more of these cliques. They are, with

the exception of RCN and the IRK, which occupy the first and second

place, ordered after the subsector to which they belong: the industrial

subsector, the electricity subsector and the semi-governmental subsec-

tor. In this last subsector research institutions and councils are

distinguished. ATFOR, an interest association representing general

nuclear interests, is the final entry. The column entries indicate the
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Table V.5. Composition of the nineteen largest 1-cliques
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organizations

1. RCN
2. IRK

3. UCN
4. NERAT00M
5. INTERFUEL
6. COMPRIMO
7. SHELL
8. RSV
9. VMF
10. AK20
11. BVB

12. ELR
13. CEW
14. SEP
15. GKN
16. KEMA
17. NIVEE
18. VEEN
19. NEC
20. VDEN
21. NVIJC
22. PEGUS
23. PNEM

24. TNOC
25. TNONO
26. FOM
27. ITAL

28. ZWO
29. WRK
30. Health C.
31. AR
32. RAWB

33. ATFOR
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1
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cliques ordered after the occurrence of IRK and/or RCN. The last column

contains the cliques frequency of an organization over the 19 presented

cliques. The black dots indicate cliques that result from many posi-

tions of one person: they are personal cliques. All other cliques are

formed by more than one person.

The sector ordering of the organizations enables us to point out one of

the main features of the RCN and the IRK, namely} that they form a

centre in which functionaries representing organizations from the in-

dustrial, electricity and semi-governmental subsectors meet.

Cliques that contain the IRK but not the RCN are predominantly cliques

of industrial or electricity companies. Cliques containing only the RCN

are predominantly research oriented and also contain the Health Coun-

cil. This council is not adjacent to the IRK. So, through the IRK,

industrial, research and electricity organizations are connected, and,

through the RCN, these organizations also are connected with health and

safety organizations.

An important indicator for the clustering of the network is the almost

non-occurrence of cliques that contain industrial corporations as well

as electricity companies, suggesting that the industrial subsector and

the electricity subsector are separate clusters connected only through

the semi-governmental subsector. We may recall from chapter IV.7.3,

that we did not expect the industrial corporations and electricity

companies to interlock as this would make the electricity companies too

dependent on the nuclear suppliers.

There are two exceptions to this phenomenon. The first (clique 9) con-

cerns an industrial joint-venture - Interfuel - as member of an elec-

tricity clique. Electricity Institutions have a capital share in this

joint-venture. The other exception is clique 8, a personal clique.

This clique is formed by the managing director of the construction

company BVB, who is at the same time president of the supervisory board

of the engineering company RSV, member of the supervisory board of the

regional electricity company PEGUS, member of the board of the research

organization TNOC and member of the councils on science policy AR and

RAWB. Personal cliques tend to cross sector lines to a larger degree

than cliques based on interlocks of three or more persons.

Except for the personal cliques, cliques that contain electricity com-

panies or industrial corporations hardly contain semi-governmental
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organizations, other than the IRK and RCN. This not only emphasizes the

central position of the IRK and the RCN but* may also indicate that the

semi-governmental sector forms a cluster of its own in the nuclear'

network.

The composition of the large cliques indicates three clusters in the

network: the industrial, the semi-governmental and the electricity

subsectors. Governmental organizations do not belong to these cliques

and conclusions cannot be drawn about their position. The small cliques

will not be analysed here as it would require analysing the position of

individual organizations, which is part of chapter VI.

How do the organizations cluster if we take the 2-step relations into

account? Organizations that do not allow an interlock between each

other often are connected through these relations. The results, there-

fore, may be different from the results of our clique analysis in the

sense that cliques may cross subsector lines more.

In the network 1449 pairs are connected by 4300 2-step relations. In

section V.2.2 we argued that many 2-step relations are weak communica-

tion links. In order to feel more confident that two connected organi-

zations do communicate, we chose as a lower boundary six 2-step rela-

tions because this number excludes a communication dependency based on

one person. The network thus contains 170 pairs of organizations con-

nected by six or more 2-step relations (table IV.6). If we draw a line

between every two organizations connected by such a relation, we obtain

a network that contains one component of 39 organizations. The density

of this component is .23, which is higher than the density of the large

component based on personal interlocks (.12). All other 34 network

organizations are isolated. They are organizations from the groups

Companies II (7), Regional Authorities (all 11), and Regional Electri-

city Companies (8), five organizations from the governmental subsector

(only the Ministry of Economic Affairs is part of the component), and

four organizations from the semi-governmental subsector. These isolated

organizations almost all can be considered unimportant in nuclear de-

velopment .

Column 3 of table V.2 gives the order of centrality of the organiza-

tions in the component. It differs from that of the first column in the
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more prominent position of the industrial corporations and the less

prominent position of the electricity institutions. The latter is

caused by the isolated position in this network of all regional author-

ities and eight of the ten regional electricity companies. The

electricity institutions are joint establishments of the .regional

electricity companies and, as such are connected with them through

interlocks (see chapter VI). The position of the IRK and the RCN

particularly stands out in the communications through 2-step relations.

Table V.6 presents the distribution of cliques of lines based on six or

more 2-step relations.

Table V.6. Clique distribution

Clique size

8

7

6

5

4

3

number of cliques

based on six or more

2-step relations

2

10

13

6

5

4

number of cliques based

on seven or more 2-step

relations

—

-

2

10

4

10

The network contains more and larger cliques than the original network.

The table also shows cliques of organizations connected by seven or

more 2-step relations. These cliques are smaller and fewer. In table

V.7 the largest cliques based on both criteria are presented.

In the second column - cliques based on six or more 2-step relations -

two cliques containing the interest association ATFOR are not included.

These cliques are identical to the first two except for the replacement

of UCN by ATFOR. The largest cliques in this column show essentially

the same pattern as the cliques of the original network (table- V.5);

the RCN and IRK connect organizations from different subsectors and

industrial and electricity organizations do not belong to one clique.
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Table V.7. Cliques based on 2-step relations

organizations

IRK
RCN

RSV
SHELL
VMF
UCN
FUEL
NERATOOM
COMPRIMO

TNOC
TNONO
FOM

WRK
ZWO
Health C.

GKN
SEP
KEMA
ELR
NIVEE
VEEN

clique size

six or more 2-step
relations
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1
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1
1

seven or more 2-step
relations
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2

3
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The only difference is that there are more cliques overlapping the

subsector lines between the industrial arid research organizations in

this network than in the original network. The cliques of organizations

connected by seven or more 2-step relations obviously do cross sub-

sector lines less.

In general, the lower the number of 2-step relations the larger the

cliques and the more they cross subsector lines; the higher the number

of 2-step relations the more the cliques are confined to one subsector.

This indicates that communication within the subsectors is stronger

than between the subsectors, with the exception of the central organi-

zations IRK and RCN.

This again points to a clustering of the network in at least the
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Industrial, electricity and semi-governmental subsectors and seems to

confirm the expectation expressed in the second hypothesis of section

IV.7.3.-

The position of the governmental subsector (see for its composition

table IV.4) could not be evaluated, because half of its constituent

organizations have peripheral positions (low adjacency) in the original

network. Here we see the main weakness of the techniques used thus far:

they analyse the networks in a global way, drawing attention to the

more central organizations.

In chapter IV.5.1 we stated that we will analyse the policy networks by

analysing the internal and external relations of groups, determined by

the functional characteristics of the constituent organizations. In

this way we can better interpret the relational structures in terms of

the dependencies and policies of these organizations. We can also ex-

pect some correspondence between the results of this analysis and the

cluster analysis using global techniques. This expectation is based on

Aldrich's theory of the 'Loosely joined hierarchical system' (chapter

IV.5.3) that in a network which can be divided into functional subsec-

tors, intrasector relations will be more rich than intersector rela-

tions. In table IV-4 we distinguished the subsectors and groups of the

nuclear network. We will consider the network to be clustered subsec-

tor-wise, if the densities between the organizations within the subsec-

tors are larger than the densities between the subsectors (see chapter

IV.7.1).

In table V.8 we present the intra- and intersubsector densities.

Table V.8. Intra- and intersubsector densities

subsector

industry
electricity
semi-government
government

n. of
organizations

19
28
18
8

indus-
try

.31

electri-
city

.03

.18

semi-
govern-
ment

.18

.09

.37

govern-
ment

.04

.00

.13

.07
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The data in this table show that the industrial, electricity and semi-

governmental subsectórs form clusters in the network; their organiza-

tions have more connections among themselves than to organizations of

any other subsector. Their internal densities exceed that of the net-

work as a whole (.31, .18 and .37 against .12), though we must be cau-

tious about this fact because the density is dependent on the number of

organizations in the set. The findings support, however, the conclu-

sions of the previous subsections.

The strong orientation of the electricity and industrial subsectors to

the semi-governmental subsector is also evident: the bipartite den-

sities are respectively .18 and .09.

The governmental subsector does not form a cluster; its organizations

are more connected to semi-governmental organizations than to each

other. This may be due to the particular composition of this subsector.

For instance, between the four ministries interlocks are not allowed.

We will return to this matter in the next chapter.

We will analyse the intra- and intergroup densities in more detail in

order to obtain global information about the relation between network

position and importance in nuclear development. This will give us a

first indication for the reduction of the network. In table IV.4 we

underlined the groups that contained the most important nuclear

organizations in terms of activities in various nuclear fields and in

terms of decision-making power. These groups are again underlined in

table V.9. The table shows the intra- and intergroup densities.

Only the densities larger than the density of the network as a whole

(.12) are presented. A full presentation of the table appears in appen-

dix 2.

The diagonal shows the intragroup densities. Between the joint-ven-

tures, for instance, a density of 1.0 exists; they are all intercon-

nected. The bottom row of the matrix pictures the bipartite density of

a group with the rest of the network. The other cells in the matrix

give the bipartite densities between groups. The bipartite densities

between the groups indicated as important are underlined. These groups

are expected to have intensive relations between each other because of

their strong involvement in and impact on nuclear development and, as a
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consequence, a larger need for policy communication and coordination.

The intergroup densities and the densities between groups and the rest

of the network indicate that this expectation is right. The densities

between the important groups are almost all above .30, except for those

between the industrial companies and the electricity institutions.

In contrast, the densities of those groups that we distinguish as less

important than their functionally simular counterparts are much lower.

The densities of the group Companies II are lower than those of Company

I. Its bipartite density in relation to the rest of the network is only

.06 compared to .16 of its counterpart. The same can be observed be-

tween Central Electricity Institutions II and I and between Research II

plus III and Research I.

The findings support the argument that, on the whole, a relation exists

between importance in nuclear development and position in the network.

Unimportant organizations do have peripheral positions in the network.

The reduction of the network will concentrate on these groups.

V.4. The role of big interlockers

V.4.1. The communication position of big interlockers

In this subsection we will investigate the importance of big interlock-

ers in nuclear policy communication. The communication between the big

interlockers themselves will be treated in the next subsection.

In the nuclear energy network only 181 persons or 18 percent interlock

(see table IV.5). Further, those who create the majority of the person-

al interlocks constitute an even smaller minority; 27 persons, or three

percent of the total population, create 278 or 56 percent of the inter-

locks. We concluded in chapter III.3.4 that through the division of

labour within the management of an organization, only a minority inter-

lock and that the big interlockers are predominantly executives of

important network organizations and specialized in subjects related to

the policy field of the network. This conclusion is supported by the

characteristics of the 27 big interlockers in the nuclear network.

They are all managers of network organizations, most of which are im-

portant nuclear organizations. The electricity sector, due to its com-

plete inclusion in the network, is over-represented: twelve of the 27

persons come from this sector. Six managers of industrial corporations
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are included; they all have top positions in important nuclear equip-

ment producers, corporations and joint-ventures. The research sector is

represented by five persons: three from RCN and two from the TNO organ-

izations. Central government, finally, is represented by four top civil

servants: two from the Ministry of Economic Affairs and two from the

Ministry of Health and Environmental Protection. Our idea is that these

persons, because they are managers of important network organizations

and because they are obviously assigned to represent the interests of

their organization in other organizations, constitute the backbone of

the communication structure in the nuclear network. That is, if they

are not taken into account, the structure of the network will dramatic-

ally change. The density between important nuclear organizations will

be considerably reduced and these organizations will lose their central

position in the network.

We can evaluate the position of the big interlockers by comparing the

original network (network I) with two other networks. One network,

network II, will only contain lines based on interlocks formed by per-

sons with two or three positions in network organizations. They are the

small interlockers, each creating one or three interlocks. In total

these 154 persons create 222 interlocks which form 166 lines.

The other network, network III, contains lines based on interlocks of

the 27 persons with positions in four or more network organizations.

These persons each create six or more personal interlocks; together

they create 278 interlocks which form 206 lines.

In tables IV.4 and table V.9 we underlined five groups of organizations

that stands out in nuclear development and nuclear policy-making. We

will refer to this set of 17 nuclear organizations and their interrela-

tions as subgraph A in the subsequent analysis. From our reasoning

about the position of the 27 big interlockers, we can expect that the

density in subgraph A will be considerably reduced when compared with

the density of the original network, if the interlocks of these 27

persons are not taken into account. This is the situation of network

II.

In the original network, subgraph A has a density of .54. The other 58

organizations of thé network are more densily connected with subgraph A

(.15) than among themselves (.07). The mean adjacency of the organiza-

tions of subgraph A is 17, indicating that many central network
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organizations are among them.

Table V.10 contains some of the above data as well as comparable data

for the other two networks. The first three columns indicate respec-

tively the network, the number of components in the network and the

number of isolated points in the network (the numbers in this last

column are subset of the numbers in the second column, because an iso-

lated point is the smallest component). All three networks have one

large component. Characteristics of this component are presented in

columns four to six: the number of organizations in that component

(column four), its density (column five) and the number of lines (col-

umn six). Column seven shows the density of subgraph A.

Table V.10. Networks induced by different sets of persons

network

(1)

I

II

III

n. of

components

(2)

2

7

28

isolated

points

(3)

1

3

27

data.of the largest component

n. of

organizations

(4)

74

66

48

density

(5)

.12

.08

.18

n. of

lines

(6)

332

163

206

density of

subgraph A

(7)

.54

.18

.43

In network II the density is only .08 for the largest component. For

subgraph A it is .18. This is considerably less than the density in the

first network (.54), seeming to confirm our ideas about the position of

big interlockers. The lines between the organization of subgraph A in

network II are mainly those between industrial companies and research

organizations. The adjacencies of the IRK and the RCN are extremely

reduced; they are adjacent to one and three organizations, respective-

ly. This may imply that the IRK and ths RCN are meeting centres especi-

ally for big interlockers.

The ten most central organizations in each network, in terms of adja-

cencies, are presented in table V.ll. Especially the larger industrial
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corporations and research institutions are central in network II. These

organizations are also frequently interconnected. This may be due to

the fact that they are also part of the larger industrial and scien-

tific networks that we are not studying here. Those persons who have

only two or three positions in the nuclear network - the interlockers

of network II - may well have more positions in the larger networks

that are part of the environment of the nuclear network. In sum, net-

work II is more generally scientific-industrial, whereas network III,

as we will se below, is specificially nuclear.

Table V.ll. Central organizations according to adjacency

no.

1

2

3

4

5

6

7

8

9

10

network

IRK

RCN

KEMA

GKN

TNOC

TNONO

SEP

Health C.

RSV

AR

I

29

26

25

24

20

19

19

18

18

17

network

AR

HOOGOVENS

SHELL

AKZO

PHILIPS

TNOC

Health C.

TNONO

FOM

ZWO

II

14

14

12

12

11

11

10

10

10

10

network

IRK

RCN

KEMA

GKN

SEP

Health C.

UCN

TNOC

VEEN

INTERFUEL

III

29

24

20

19

18

16

15

13

12

12

The non-central position of the IRK, RCN, and the central electricity

institutions indicate that their centrality in the original network was

predominantly due to functionaries with more than three positions.

Units like IRK and RCN are entirely concentrated on nuclear activities;

their members and directors can be considered as specialists in nuclear

matters. These now also appear to be big interlockers who contribute

essentially to nuclear policy communication. This conclusion is also

sustained by the data from network III, the relations of which are

based on the personal interlocks of the 27 persons with four or more

positions. Here the important nuclear organizations are central again.
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The large component of this network contains 48 organizations; the

other 27 organizations, including nine regional authorities and eight

industrial companies from the group Companies II, are isolated»

Except for the electrical multinational Philips all organizations of

subgraph A are part of this component. The density of the subgraph is

.43. The decrease with respect to the density of this subgraph in

network I (.54) is largely determined by the disappearance of some

links between or with industrial actors.

The the majority of the relations between the important nuclear units,

however, stay intact. The picture of the network structure sketched in

the preceding parts of this chapter remains valid. Network III, there-

fore, demonstrates the cohesion between the nuclear organizations.

Table V.ll shows that the IKK in network III still is connected to the

same 29 organizations as it is in network I. This confirms that in this

council a number of the 27 'specialists' are united, either as members

or advisors. Again we may conclude that big interlockers are special-

ists in the policy field on which the network is defined and that these

few persons contribute substantially to the policy communication be-

tween the organizations of the network.

To what degree do the big interlockers meet each other and know each

other? We can only get an indicative answer to this question from data

based on their joint membership in a council or on a board. There they

meet officially and may learn to know each other personally. These

official meetings have a socializing effect and reduce the barriers to

informal contact. They also facilitate the anticipation of each other's

views and reactions, without the necessity for direct contact.

In order to investigate the communication possibilities based on the

joint membership of boards and councils we have induced a network be-

tween persons. Points in the network are the 27 persons with four or

more interlocks. The lines are formed by at least two boards or coun-

cils in which two adjacent persons meet each other. We have chosen the

joint membership of two or more boards as an inducer of lines because

it is a stronger indication of communication than the joint membership

of one board.

The network is pictured in figure V.2. The persons are denoted by a
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Figure V.2. Communication structure between big interlockers
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letter and a sequence number. The letter indicates the subsector, group

or organization with which a person is affiliated. The letter E stands

for the electricity subsector, I for the industrial subsector, R for

the research group, EZ for the Ministry of Economic Affairs and VM for

the Ministry of Health and Environment Protection.

If every board meets at least four times a year, each connected pair

meets eight times a year. This is a minimum; many persons will meet

more frequently.

The network has no cutpoints. If one organization disappears, connected

persons still meet. The density of the network is .21. This is an

underestimation of the communication. If the meetings on one board are

included as well, the density will be .51.

The figure contains two circles of persons. The twelve top functionar-

ies of the electricity subsector constitute the smaller circle. The

density of their connections is .47, under the conditions of the fig-

ure. If all meetings are included, the density would be .91, that is,

in terms of personal meetings these electricity functionaries would

form an almost complete subnetwork; they know each other. The connec-

tions with persons from other subsectors are few in figure V.2. Only

four persons /.re connected to persons from other subsectors.

The larger circle contains persons who meet two or more managers from

other subsectors (in two or more places). These connect the different

subsectors involved in nuclear energy development. They are the repre-

sentatives or 'ambassadors' of their subsector. The density of this

larger circle is .52; if all meetings are included, it is .92. The

'ambassadors' also know each other!

Only two executives of the electricity subsector belong to the larger

circle. This illustrates that the vast majority of the big interlockers

from this subsector only - or predominantly - function in the intra-

subsector communication.

The two 'ambassadors' of the electricity sector are each oriented to

different sets of persons. E , managing director of the research organ-

ization of the electricity companies, the KEMA, and also member of the

board of managing directors of SEP and GKN, meets three managing direc-

tors of research institutions (Rx, R2 and R^) and a high civil servant

of the Ministry of Health and Environmental Protection (VMj^). His or-

ientation is mainly to scientific matters. E2, the second 'ambassador'
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of the electricity subsector, meets a high official of the Ministry of

Economic Affairs (EZ2), two managers of research organizations (R. and

R3) and two industrial managers (1^ and I 2). His orientation is more

towards the producers of electric equipment and economic matters in

electricity production.

The same division of labour occurs among the managing directors of RCN

(R,, R2 and 83)» The scientific director (R2) meets the scientifically

oriented executive of the electricity sector (E^), the civil servant of

the Ministry of Public Health and Environmental Protection (VMj) and

the TNO director (R^); the financial director (R3) meets, among others,

three industrials (I]_, I2 and I 3), one electricity authority (E2) and

two civil servants of the Ministry of Economic Affairs (EZ, and EZ ).

The representative of the Ministry of Public Health and Environmental

Protection (VM ) is only connected with persons active in research (R. ,

R2 and R^ and EL) and with a representative of the Ministry of Economic

Affairs (EZ2).

The representative of the Ministry of Economic Affairs is very central

in this circle; he meets representatives of industry (I, and I 2), re-

search (R , R, and R. ), electricity (E-) and colleagues from his own

Ministry (EZ2 ) and the Ministry of Health and Environmental Protection

(VM, ). This suggests a central position of the Ministry of Economic

Affairs, which did not appear in our earlier analyses* In the next

chapter, we will analyse this inconsistency.

The twelve persons of the larger circle connect the central organiza-

tions of each subsector in the nuclear network. As such they have a

gate-keeper or relay function in the subsector, thus supporting

Aldrich's model of the "loosely joined hierarchical system" (see

IV.5.3). These persons meet frequently to discuss various aspects of

the nuclear development. Through their many positions and meetings

they gather and combine information not readily available to others.

This gives them an information lead that enhances their possibilities

to exercise influence on nuclear policy. As nuclear specialists, they

form the recruitment base for ad_ hoc committees that advise government

on nuclear matters. They can hardly be considered independent advisors

because of their affiliation to organizations with particular interests

in the development of nuclear energy.
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V.5. Summary

In this chapter we analysed networks based on personal interlocks and

2-step relations. The different interlocks and 2-step relations were

interpreted in a general sense as communicative links that enable the

exchange of policy communication.

The nuclear network contains one large component with a density of .12

between 74 of the 75 organizations. We used five different centrality

measures (section 2.2). Adjacency, 2-neighbourhood number and 2-rush

show a great deal of consistency in the ordering of the points e The

sequences according to six or more 2-step relations and 2-cutpoint

centrality are different. In the first, industrial actors stand out,

due to their connections with central network organizations, and the

electricity institutions take a lower position. In the second, not

central organizations also stand out, because they connect peripheral

organizations to the large component. In general, each criterion gives

information about the position of an organization in the network, em-

phasizing different communication aspects. In a centralized network

like ours (section 2.3) a high score on many of these aspects coincide.

In all sequences the Industrial Council on Nuclear Energy (IRK) takes

the top position. The scores of RCN are much the same as those of the

IRK, except for a lower position on 2-rush and cutpoint centrality,

indicating a less central position as communication intermediate ana

meeting centre.

The density analysis in and between groups determined by adjacency

categories (section 2.3) confirmed our first hypothesis (chapter

IV.7.3) that the network would be central and that the semi-government-

al organizations would constitute the centre.

In chapter IV.7.3 we also hypothesized that the network would be clus-

tered into an industrial, electricity and governmental subsector. The

analyses of cliques on interlocks and cliques on six or more 2-step

relations (sections 3.1 and 3.2) both confirm that clusters of func-

tionally related organizations do exist. The industrial subsector and

the electricity subsector both form a cluster, separated from each

other but each strongly related to the third distinguishable cluster:

the semi-governmental subsector. The governmental subsector, so far,

can not be distinguished as a separate cluster.
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The density analysis in and between functionally defined subsectors

confirms these findings. These two techniques, clique analysis and

density analysis of predetermined groups, supplement each other and

seem very adequate for providing a first indication of the clustering

aspect of the network structure. According to table 2 in chapter IV,

the nuclear energy network can be considered a centralized clustered

network.

From the density analysis between groups of organizations it becomes

evident that those groups that we qualify as important in nuclear

activities are central in the network and mutually strongly

interconnected. The set of organizations in the network probably can be

reduced by eliminating peripheral organizations with few nuclear activ-

ities.

The investigations of persons with positions in four or more network

organizations show that these big interlockers belong to the management

of important nuclear organizations from all subsectors. This finding

could indicate four clusters: an industrial, an electrical, a govern-

mental and a research cluster. The big interlockers have a crucial

position in the communication structure of the network. Without them

central and important nuclear organizations like IRK and RCN become

peripheral. The network of personal contacts emphasizes how personal

interlocks function in policy communication. Through these contacts top

functionaries become acquainted with each other's personalities and

with the interests and motives of the organizations they stand for.

This enables anticipated reactions and eases contacts outside the

boards. As such, the personal interlocks form a formal base and become

the backbone of a more intensive policy communication.

From this analysis it is also evident that the central position of both

the IRK and the RCN is due to the fact that they have predominantly

big interlockers as members of their boards. Since these interlockers

are 'ambassadors', experts and gate keepers for their respective sub-

sectors, the position of these organizations as communication centres

is enhanced.

In chapter VII we will further characterize the nuclear network as

federative or hierarchical and interpret it according to the concepts

developed by Aldrich and Warren. To that purpose we will reduce the

number of organizations in the nuclear network to include only those
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that play an essential part in nuclear policy-making. This will be done

in the next chapter through an analysis of the functional' subsectors of

the network.

Notes

(1) Of the 332 adjacent pairs 312 are also connected by two-step rela-

tions. Therefore, in table IV.6 the number of pairs connected by

two-step relations (1449) is 312 more than the number of pairs on

distance two (1137) in table V.I. The number of pairs connected on

distance two or less is the same (1469) as the number of pairs

connected by an interlock and/or a two-step relation.

(2) This number also includes those pairs that are connected through

six or more 2-step relations and an interlock.

(3) This number does not include those pairs that are connected through

a 2-step relation and an interlock. There are 1137 pairs only con-

nected only through 2-step relations as shortest paths. Of the 332

adjacent pairs 312 are also connected through one or more 2-step

relations. Thus, 20 adjacent pairs are not connected by a 2-step

relation.

(4) The clique analysis on 2-step relations reveals that this cluster

is formed by many large overlapping cliques.

(5) Here the clique (ATFOR, IRK, C0MPRIMO, NERATOOM, FUEL) is omitted.
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CHAPTER VI. SUBSECTOR STRUCTURES

VI.1. Introduction

In this chapter we will proceed to networks that represent more specif-

ic aspects of the personal interlock. These are the networks on directed

interlocks, meeting relations and coordination relations. Our analysis

in this chapter has three objectives:

- to investigate whether the directed interlocks are accompanied by

dependency relations of a predominantly financial and informational

character, whether meeting relations can be considered indicators for

policy consultation, deliberation and bargaining, and whether coor-

dination relations can be considered indicators of coordination

through third parties;

- to determine the structure for each subsector and, if possible, to do

so in terms of centrality and clustering and - because we are now

going to analyze directed networks as well - in terms of its federa-

tive or hierarchical structure; and

- to reduce the number of network organizations through elimination of

peripheral network organizations (organizations that, on second con-

sideration have no impact on nuclear policy-making) and to aggregate

sets of actors that may be regarded as one collective actor.

To do this, we cannot rely on network information alone. Information

about dependency relations and the activities of organizations will be

presented where necessary. The analysis will proceed subsector by sub-

sector. With each subsector we will give an overview of its organiz-

ations, followed by an analysis of the subsector structure. Our aim is

to determine the dominant organizations and their interrelations. We

investigate the relations to other subsectors only to determine if the

dominant organizations also are gate-keepers for their sector. In chap-

ter IV.5.3 we argued that the position of the dominants is crucial in

the determination of the subsector structure. If the subsector contains

one dominant organization (or a set of very strongly interrelated dom-

inant organizations) that is adjacent to many of the other organiza-

tions and is also a gate-keeper to other subsectors, then the subsector

will be considered to be hierarchical. If it contains several indepen-

dently operating dominant organizations that have no or very few
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interlocks between them and that have their own relations to other

subsectors, then the subsector will be considered to be federative. In

this case we may expect meeting relations between the dominants.

VI.2. The industrial subsector

VI.2.1. The organizations

The industrial subsector includes nineteen organizations: fifteen in-

dustrial companies and four joint-ventures (see table IV.4). The set of

industrial companies is divided into two groups. The first, Companies

I, contains those corporations that have production activities for the

construction of components of nuclear power plants and enrichment

plants and/or participate in joint-ventures with these activities.

Rhine-Schelde-Verolme Engineers and Shipbuilders N.V. (RSV) and the

Verenigde Machinefabrieken N.V. (VMF), a large engineering firm, are

the two main nuclear construction companies in the Netherlands. By 1972

they had special organizational units and capital equipment to produce

nuclear components and were the Dutch partners in two international

consortia that offered light water reactors to the Dutch market. RSV

had united with the American firm, General Electric, and VMF had united

with the German corporation, Siemens. The two companies thus had not

only a cooperative relationship in their mutual joint-ventures, but a

competitive relationship on the national market for light water reac-

tors. In other engineering activities, too, their relationship was com-

petitive.

Another major nuclear actor by 1972 was the Royal Dutch/Shell group

(Shell). In 1969 this Anglo-Dutch multinational oil corporation found-

ed the subsidiary Shell Kernenergie B.V. (Shell Nuclear) to coordinate

its nuclear interests. This subsidiary participates in Comprimo, Inter-

fuel and UCN. The nuclear interests of Shell were firmly enlarged by

its 50 percent participation in General Atomics in 1973. This company,

since 1973 a joint-venture of Shell and Gulf Oil, develops high temper-

ature gas-cooled reactors.

The N.V. Philips' Gloeilampenfabrieken (Philips), one of the major

electrical engineering companies in the world, was involved in nuclear

energy until 1969. In that year, as a result of disappointments in the

Dutch nuclear market, the company lost its interest and withdrew from
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nuclear activities. Its financial participation in Neratoom and UCN,

however, was continued.

The last company in the group Companies I is the N.V. Nederlandse

Staatsmijnen (Dutch State Mines) or DSM. A state-owned company, DSM is

mainly active in the production of fertilizers, chemicals and plastics

and participates in the distribution and production of natural gas. The

company participates in uranium enrichment activities through its share

in UCN but has no nuclear activities of its own.

Though it has never played a major role in nuclear policy, DSM never-

theless was included in this group because of its close link with the

Ministry of Economic Affairs and its use by that Ministry for indus-

trial activities in the energy field.

These five corporations cooperate on different nuclear activities in

four joint ventures.

The first joint venture, Neratoom, was established in 1959. At first,

the activities of Neratoom were directed towards design, delivery and

construction of light-water reactors. It was used as the industrial

instrument to establish an independent joint Dutch nuclear industry.

When this policy failed in 1969, its activities were redirected to the

design and construction of components of the sodium-cooled breeder

reactor at Kalkar, Germany, a joint project of Germany, Belgium, Luxem-

burg and the Netherlands.

In 1971, the management of Neratoom was taken over by Comprimo, one of

its minority shareholders. Comprimo B.V., engineers and contractors

for oil refineries and chemical plants, also does design work for nu-

clear power reactors and enrichment plants. Although as a designer it

has a crucial role in industrial nuclear activities, in 1972 only ten

percent of comprimo's engineering activities were nuclear. Its share-

holders also include industrial companies not active in nuclear produc-

tion.

Comprimo participates in Interfuel B.V., established in 1972 for the

manufacturing of fuel elements for nuclear power stations. The tech-

niques to be used by Interfuel were developed by Philips, RCN and KEMA.

When Philips withdrew from nuclear activities, Interfuel was created as

an alternative industrial body to commercialize the technique. In spite

of these efforts and because of the worsening nuclear home-market, the

joint-venture has never been a success.
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The last joint-venture, Ultra Centrifuge Nederland N.V. (UCN), was

formed in 1969 to handle the Dutch part of a tripartite agreement be-

tween West Germany, the united Kingdom and the Netherlands to engage in

the enrichment of uranium by ultracentrifuges. In this company the

Dutch government is the main shareholder with 55 percent; the remaining

45 percent is divided among the industrial corporations DSM, Philips,

Shell, VMF and RSV.

The third group of the industrial subsector, Companies II, consists of

corporations that have shown interest in nuclear development through

(initial) financial contributions to the RCN and/or through production

activities for nuclear power plants built in the Netherlands. They do

not participate (with one exception - SHV), in nuclear joint-ventures

like the companies of the first group, nor have they invested in nu-

clear expertise or production facilities, like RSV, VMF, Shell and - in

an earlier phase - Philips. They form a very heterogeneous set with

construction companies (HBG and Bredero), wholesale companies (SHV,

Ogem, Internatio-Milller), electrical engineering companies (Holec and

Siemens Netherlands), a chemical multinational (AKZO), a steel company

(Hoogovens) and a small engineering company (Dikkers). Except for Dik-

kers, which is too small to play a major part in any national policy

field, these companies have only marginally and infrequently been en-

gaged in nuclear activities.

VIi2i2i_The_subsector_structure

The heterogeneous set of organizations from Companies II distorts the

picture of the industrial subsector. Too many interlocks not related to

nuclear activities are involved. From the densities in table V.9 it was

clear that Companies II wa"s not a central group in the network. These

densities are again presented in the first matrix of table VI.1 (net-

work A).

The table shows the intra- and intergroup densities of the industrial

subsector in four different networks:

- network A, in which the lines are based on all interlocks. This is

the network analysed in the previous chapter;

- network B, based on directed interlocks only. In this network the

density is defined as the number of realized arcs as a fraction of

the number of possible arcs. Because a complete directed network
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Table VI.1. Intra- and intergroup densities in the industrial sub-

sector

Networks

Groups

Companies I (CI)

Companies II (CII)

Joint Ventures (J.V.)

Network A

all inter-

locks

CI CII J.V.

.40 .28 .60

.27 .05

1.00

Network B

directed

interlocks

CI CII J.V.

.05 .01 .30

.04 .03

.33

Network C

meeting

relations

CI CII J.V.

.60 .10 .30

.05

Network D

coordination

relations

CI CII J.V.

- .10 .20

.13 .10

1.00

contains twice as many arcs as a complete symmetric network does

lines, the densities in network B are much lower than those in net-

work A;

- network C, based on meeting relations; and

- network D, based on coordination relations. Networkd C and D are

based only on meeting and coordination relations induced by the di-

rected interlocks of subsector organizations.

In each network the group Companies II scores lower than Companies I.

In it the multinational chemical firm AKZO, the steel company Hoogovens

and the wholesale company SHV have the highest adjacency, if all inter-

locks are taken into account (network A). AKZO, in fact, is central in

the subsector. It is connected to ten other companies. This is a con-

sequence of its central position in the Dutch industrial network, of

which this subsector forms a substantial part (Helmers et al. 1975,

Mokken and Stokman 1979). Its relations and that of the other actors

from Companies II stem from non-nuclear causes. The relations of this

group to other groups of the network also demonstrate their marginal

nuclear involvement. They are hardly.connected to important nuclear

groups, having instead more relations to the science policy councils;

they are oriented to research and science policy in general. To discuss

these non-nuclear relations and actors is not the purpose of our
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studies. Therefore, we will not include the group Companies II in the

further analysis of the subsector.

The lines of the firms from the group Companies I show both features:

orientation on research and science policy in general and to nuclear

energy specifically. This is a logical consequence of the diversity of

their activities, of which nuclear energy is only a part. In the field

of nuclear energy they have joined forces in joint-ventures. Figure

VI.1 pictures the financial participation relations(l) and the

directed interlocks between the remaining actors of the industrial

subsector.

Figure VI.1. Relations between Companies I and Joint-Ventures in

1972; (a) financial relations* and (b) directed inter-

locks**

SHELL

PHILIPS

DSM

(b)

COMPRIMO RSV

TOOM

NTERFUEL

UCN

VMF Q

SHELL

PHILIPS O

COMPRIMO

NERATOOM

INTERFUEL

UCN

DSM er"*2

* the figures indicate the percentage of the capital share

** the figures indicate the number of directed interlocks (multiplicity)

The joint management of Comprimo and Neratoom is indicated by a double

arrow from Comprimo to Neratoom and vice versa; it is the reciprocal

P.I. distinguished in chapter III.5.1. The joint management representa-

tion is also responsible for the directed interlock from Shell to Nera-

toom and from Neratoom to Interfuel.
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Almost every financial relation in VI.1.a coincides with one or more

directed interlocks in Vl.l.b. The above-mentioned relations, the rela-

tion from Shell to VMF and the relations from Philips to its joint-

ventures are the exceptions.

The absence of the lines between Philips and its joint-ventures, Nera-

tootn and UCN, indicates the fairly passive participation on the part of

the Dutch electrical multinational. We may infer that a P.I. does not

necessarily result from a financial relation only; in addition to that,

there has to be a certain motivation on the part of the dominant actor

to co-determine policy in the joint-venture. Philips seems to lack

this; the maintenance of the financial relation with its joint-ventures

notwithstanding, it has withdrawn from nuclear activities since the

Borssele affair in 1969.

The shareholders in Interfuel form an interesting, heterogeneous set of

organizations. Apart from the industrial actors RSV (30 percent), Shell

(30 percent) and Comprimo (10 percent), the research institution RCN (5

percent) and the central electricity institution GKN (25 percent) par-

ticipate. The industrial actors participate because the production of

fuel elements adds to their range of nuclear activities, the RCN be-

cause 'of its expertise and production and research capacities, and the

GKN, because of its testing facilities. GKN was in 1972 the only insti-

tution to run a prototype nuclear reactor. The joint-venture needed the

facilities of RCN and GKN because it had not yet fully developed a

technology of its own.

We may conclude that the concerted action of the industrial companies,

embodied in the joint-ventures, is accompanied by directed interlocks

that reflect the ability to represent and coordinate their interests.

This may be seen in the meeting and coordination lines in table VI.1.

The density between the companies in the meeting network (network C) is

.60, whereas the density between the joint-ventures in the coordination

network is 1.00. All actors from Companies I (except Philips) are con-

nected by meeting relations, they form a complete graph or clique. The

multiplicity of the lines in the meeting network between RSV, VMF and

Shell is three and this multiplicity is enlarged through meetings on

the boards of IRK and RCN.

There are few personal interlocks between the organizations of Compan-

ies I. RSV and VMF, for example, are not connected through a P.I. They
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are competitors in various markets. Such a real competitive relation-

ship precludes close ties like direct personal links or shared direc-

torships because these would give each one access to the policy infor-

mation of the other. Cooperation is achieved through joint-ventures

(Comprimo, Neratoom and UCN) and, of course, partly through meetings on

the boards of third actors, like the important nuclear organizations

IRK and RCN. Such meetings induce many meeting relations.

In general, we will hypothesize that in those cases in which actors

will not allow interlocks - or are not allowed to interlock - but are

nonetheless obliged or willing to communicate regularly, they will be

connected through meeting relations. These meeting relations have the

advantage that the subject of discussion is circumscribed by the char-

acteristics of the meeting place and the connected actors are able to

control the flow of their own information. Furthermore, the actors can

break up these relations more easily by simply withdrawing their own

representative.

The wide differences in density among the various .networks in table

VI.1 also underline the hazard of speaking of central!ty without keep-

ing in mind the relations on which it is based. In chapter V centrality

was based on all directed and symmetric P.t.'s indiscriminately. None

of the companies in the industrial subnetwork on all interlocks meets

the criterion of a central organization as stated in chapter IV.5.1.

Therefore, the industrial subsector is not centralized. The ordering on

all interlocks emphasizes the position of dependent organizations,

because it includes symmetric interlocks, which can be considered as a

special type of coordination lines, which predominantly connects depen-

dent organizations. That is why in that chapter centrality could not be

equated with dominance; it could only indicate a strong communicative

position»

Since directed interlocks mostly coincide with dependency relations in

the directed network, the outadjacency may be related to dominance. Of

course, the importance of the outadjacent organizations then must be

taken into account. In the industrial subset Shell has the highest out-

adjacency, namely, five. RSV comes next with four and VMF with three.

There is good reason for calling this an order of dominance, from other

perspectives as well. Shell is by far the largest economic power inter-

ested in nuclear energy. All three - Shell, VMF and RSV - are committed
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to nuclear activities and play an active part in the formulation of

governmental policy. The fact that the dominants are all connected in

the meeting network confirms that they have mutual interests; if they

all would have different sets of dependent companies, no meeting lines .

would exist between them. The coordination lines they induce between

their dependent organizations also demonstrate their mutual interest.

As to the relations with organizations of other subsectors we may re-

mark that relatively few lines are directed to the groups Companies I

and Joint-Ventures. We saw in the previous subsection that RCN and the

central electricity institutions are connected to Interfuel. RCN is

also connected to UCN. The ultracentrifuge method was developed under

the responsibility of RCN and in its first years ÜCN was strongly de-

pendent on the know-how and facilities of RCN.

Top civil servants of the Ministry of Economic Affairs are also members

of the boards of DSM, RSV and UCN. These are obvious cases of financial

control. The government owns DSM, has a 55-percent share in UCN and has

lent a considerable amount of money to RSV in order to reorganize and

save its shipbuilding activities. A member of parliament also is on the

board of the state-owned DSM.

To quite another category belongs the connection from the research

organization TNONO to VMF. The managing director of TNONO is a member

of the supervisory board VMF. In this case, no control or dominance can

be involved. TNONO has neither the resources nor the incentive to do

so. This connection seems to have been created to strengthen the rela-

tion between the industrial company and the research organization. VMF

is one of the important customers for the expertise and research capa-

city of TNONO. The directed interlocks from the two industrial groups

to other network actors all go to research organizations and councils,

that is, to units belonging to the semi-governmental subsector. Manag-

ing directors of Shell, RSV, VMF and Necom are members or advisors (in

case of NECOM) of the IRK.

Shell and RSV are connected to RCN, the most important nuclear research

organization, Philips and Shell to FOM, and Philips to TNOC and ZWO.

None of the industrial actors of Companies I or Joint-Ventures has a

managing director on the board of TNONO. This does not mean that they

are not able to communicate directly or exercise influence. Managers of

Philips, Shell, RSV and VMF all have one or more meeting relations with
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the managing director of TNONO.

The lines from and to the industrial subsector do not lead to substant-

ial changes in the conclusions concerning the structures of the meeting

and coordination networks in the subsector, except for those regarding

the position of NECOM. This joint-venture is connected to the IRK and

WRK. Through its connections and by its position in the meeting net-

work, NECOM has a position in the policy structure that is comparable

with that of the dominant industrial organizations.

Summarizing, we see that the majority of the outgoing directed inter-

locks are carried by the management of the dominant organizations and

go to the councils and research organizations. The dominants,

therefore, have in part a position as gate-keepers for the subsector.

This subsector is not centralized and knows three dominant organiza-

tions that communicate through meeting relations on common subjects. If

we regard the meeting line as an indication for social contact and the

number of meeting lines as an indication of the intensity of this con-

tact, then the dominants have relatively intensive contacts. The multi-

plicity of their meeting lines is four or more. On the basis of these

facts we conclude that the industrial subsector has a federative struc-

ture.

Some tentative conclusions about P.I.'s are drawn. First, if a dominant

organization has no interest in the policy of its dependent organiza-

tion, it will have no directed interlocks to that organization (Philips

and her joint-ventures). Dependency is not a sufficient condition for

directed interlocks; policy interest also is needed.

Second, if the criteria for selection of network organizations are too

broad, many peripheral organizations are included (Companies I), which

makes the structure unclear in the sense that the relations can no

longer be explained from the characteristics of the policy field.

Third, if actors that are politically interdependent do not. allow di-

rect links, they will be connected by many meeting relations.

Fourth, centrality in the directed network coincides with impact on

nuclear industrial policy.

Fifth, not all directed relations are dominance relations, but the

large majority of them coincide with dependencies of a financial or

informational character.

We' deleted the group Companies II from the subsector because it has no
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significant nuclear activities and its relations could only be explain-

ed by motives other than those related to nuclear development.

VI.3. The electricity subsector

VI.3.1. Centralization in the electricity production

The electricity producers form the last important link in the develop-

ment of nuclear energy. They constitute the buyers' side of the market

for nuclear power plants and through their decisions industrial nuclear

programs are heavily influenced. It is therefore important to know

which institutions in the electricity subsector are most influential in

formulating and implementing the electricity policy.

In many European countries the electricity production is nationalized

and in some of them it is centralized and managed on a national level.

In the Netherlands too, the production and distribution companies are

public property, but here they are organized on a regional level. Ten

out of the eleven provinces and some major cities in the west of the

country have production companies of their own. The electricity for the

province Drente is provided by the companies of the neighbouring pro-

vinces Groningen and Overijssel.

The distribution companies are even more scattered. But the production

companies are the important ones in our analysis and we will concen-

trate on them.

The influence of central government has always been minimal. There has

never been enough support for a national electricity company. However,

with the increasing economic importance of electricity for the national

industry and the prospects of nuclear energy development with its large

production units and safety requirements, governmental policy and elec-

tricity policy have interfaced more and more. The responsibility for

the electricity production changed from the Ministry of Public Works to

that of Economic Affairs in the fifties, and in 1963 the nuclear energy

law gave to the government major responsibilities for the protection of

the population against safety hazards. But not until 1975 did the Min-

istry of Economic Affairs become a major influence on the electricity

planning through an agreement with the electricity institutions.

In order to coordinate their common interests and also to forestall

government action, the electricity producers themselves centralized
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functions in several institutions.

In the first half of this century cooperation on a national level had

already taken shape: first (1919), in what could be called a loose

interest association; de Vereniging van Directeuren van Electriciteits-

bedrijven in Nederland - VDEN (Association of Directors of Electricity

Companies in the Netherlands), and later on, in more specific organiza-

tions for cooperation and coordination.

In 1927 the NV tot Keuring van Electrotechnische Materialen - KEMA -

(Company for Inspection of Electric Equipment) was established in order

to provide technical assistance to the utilities and for the research,

development and control of electric equipment and power generation. The

organization employs more than a thousand men and is by far the largest

institution of the groups Central Electricity Institutions I and II.

Since 1952 KEMA has been conducting research on its own type of nuclear

reactor, the KEMA Suspension Reactor.

The NV Samenwerkende Electriciteits-Produktiebedrijven - SEF - (Cooper-

ating Electricity Production Companies) was created in 1949 to coordin-

ate the national electricity planning and to operate the electricity

distribution system between regions and the exchange of electricity

with foreign countries. This organization acts as a representative of

the electricity production utilities in matters of common interest.

In 1952 the Vakgroep Electriciteitsbedrijven (Trade Group Electricity

Companies), established during the German occupation, was transformed

into the Vereniging van Exploitanten van Electriciteitsbedrijven in

Nederland - VEEN - (Association of Owners of Electricity Companies in

the Netherlands), an association for the promotion of public electric-

ity supply. The members of this association are almost identical to the

shareholders of SEP and KEMA.

In 1965 the NV Gemeenschappelijke Kernenergiecentrale Nederland - GKN -

(Joint Dutch Nuclear Power Plant) was established to operate the nucle-

ar power plant in Dodewaard.

Of these central organizations the SEP, GKN and KEMA are major actors

from the electricity subsectors in nuclear energy policy. They form the

group CEI I (see tables IV.4 and V.9). Legally the are limited liabil-

ity companies; shares of which are predominantly owned by the regional

electricity companies.

The associations VDEN and VEEN are grouped in CEI II, together with the
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Nederlands Electrotechnisch Comité - NEC - (Netherlands Electrotechnic-

al Committee) and the Nederlands Instituut voor Electrochemie en Elec-

trowarmte - NIVEE - (Netherlands Institute for Electrochemistry and

Electroheat), two organizations linked to the electricity sector but

not really belonging to it. They are organizations active in research,

interest representation and regulation in the electrotechnical field

and, as such, are both a tool and meeting place for electricity compan-

ies and industrial companies that are active in the production of elec-

trical equipment.

The establishment of central institutions has had its consequences for

policy-making in the electricity sector. More and more important

investment and other strategic decisions are being taken or controlled

on a central level in the SEP.

This raises the question of to what extent the regional authorities,

who took over electricity production and distribution in the conviction

that it was a public matter, still control electricity policy when the

most important decisions are taken not in their regional companies but

in the central institutions.

VI^S^2i_The_structure_of_the_electricit2_subsector

The density between the 28 organizations of the electricity subsector,

based on all P.I.'s, is .18. Only two groups are highly internally

connected: CEI I (d = 1) and CEI II (d = .33). Most institutions from

these groups are central in the subsector as a whole: KEMA is connected

with 17 organizations, GKN with 16, VEEN with 13 and SEP with 19.

This central position was already evident from the analysis in chapter

V and especially from the data of table V.9. The relevant data from

table V.9 is repeated in table VI.2, in which densities from the di-

rected network, coordination network and meeting network are also in-

cluded. The table is analogoue to table VI.1.

The position of the regional authorities in the networks seems periph-

eral, even in the directed network. Both the central position of the

actors (especially from CEI I) and the peripheral position of the re-

gional authorities contradict what one would expect from the financial

and political dependencies in the subsector.

Financially, seven of the ten regional electricity companies are limit-

ed liability companies whose shares are owned by their regional
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Table VI.2. Densities in the electricity subsector

Groups

1. CEI I

2. CEI II

3. Reg.El.Cy.

4. Reg. Auth.

Rest of the

network

network on

all

1

1.0

.20

interlocks

2

.92

.33

.14

3

.70 .

.26 .

.02 .

•

.09 .

4

15

05

11

00

03

network on

directed

interlocks

1 2 3

1.0 .17 .25 .

.00 .14 .

.00 .

•

4

08

01

05

00

network on

meeting

relations

1 2 3

1.0 .00 .87

.00 .00

.93

4

.27

.00

.19

.15

network on

coord.

relations

1 2 3

1.0 .83 .i7

.67 .00

.02

4

.00

.00

.00

.00

government. Three - PEN (North Holland), EGD (Groningen) and PEBFR

(Friesland) - are public utility companies. In these three cases the

provinces and not the companies own the shares of the SEP, GKN, and

KEMA. All three, thus, have the same group of shareholders, mostly

regional electricity companies but sometimes provinces. The structure

resembles that of an intree with three central institutions as the sink

(see table IV.3).

If financial domination were to coincide with policy domination, the

locus of authority would be with the provincial authorities and one

would expect them to establish important links in the nuclear network

and to have a position more or less comparable to the dominant

industrial companies. Their political responsibility in electricity

matters would also make such a conclusion plausible.

But the data based on personal interlocks points to another conclusion,

even though the directed interlocks predominantly follow financial

dependency relations.

To investigate the position of the groups in more detail we present in

figure VI.2 the data of table VI.2 in another way. Each group of the
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subsector is indicated by a point• Lines connect the points if there

are lines between organizations of the group they represent. The bi-

partite density is indicated at the lines and expressed in the thick-

ness of the lines. The group density is indicated at the points and

expressed in the shading of the points. White points are non-connected

groups; black points are totally connected groups or cliques. All

other points are shaded according to their density.

Figure VI.2. Relations between groups of the electricity .subsector

(a) directed interlocks, (b) meeting lines and

<c) coordination lines.

(a) (b) (c)

R.E.C.(O) R.E.C.(.93) R.E.C.(.O2)

R.A.(0)

.19

R.A.(.1

CEI.I (1)

CEI.II (0)

CEI.I (1)

CEI.II (0)

.17

CEI.I (I)

.83

CEI.II (.67)

Figure VI.2.a represents a rather simple directed network: there are no

reciprocal lines between the groups and no directed lines within the

groups Regional Authorities (R.A.). Regional Electricity Companies

(R.E.C.) and CEI.II. The only group with very strong internal connec-

tions is CEI.I: KEMA, 6KN and SEP form a strong component, connected by

reciprocal lines. This strong internal cohesion is kept also in figure

VI.2,b and c.

The Regional Authorities is the only group that is connected to all

other groups. As such, it has an exceptional and dominant position but

its linkages are very weak. Furthermore, the internal cohesion of the

group is rather feeble. No direct lines are allowed between the region-

al authorities; and, whereas the industrial companies that do not allow
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direct links between them have many meeting lines, the meeting density

between the regional authorities is only .15. This indicates that in

this network there is no common platform to discuss electricity policy

and, as a result, there may be difficulties in formulating a joint

position against the concentration of technical and political expertise

in the central institutions.

The weak position of the regional political authorities is also evident

for the coordination network (figure VI.2.c). They hardly create

(and they are the only ones who could) any coordination lines between

the regional electricity companies and the central organizations (CE1.I

and CEI.II).

The position of the regional electricity companies is much stronger.

They are connected with a density of .25 to the CEI.I; this figure

probably would have been 1.0, if we had also included in this study the

board of shareholders as a body of top functionaries of the central

institutions. The meeting density of the electricity companies would

then also have been 1.0 as against .93 in the figure.

This means that the managing directors of the electricity companies

have more than one common platform to discuss electricity policy. They,

much more than their regional political authorities, form a group of

persons that know each other, meet each other and frequently discuss

common interests. This aspect is also evident from the meetings between

big interlockers, depicted in figure 2, chapter V. In that figure the

electricity managers form a separate and dense cluster.

Further evidence for their central communication position is the multi-

tude of coordination lines that they induce between the central organ-

izations.

We have already mentioned the strong internal cohesion of the group

CEI.Z. Figure VI.2.b indicates that their managers are part of the

meeting cluster of managing directors of electricity companies. But in

this group they are the first among equals. It is within the framework

of their institutions that the centralized functions are exercised.

They prepare the electricity planning, including the planning of new

power plants and therewith nuclear power plants. They also connect the

electricity subsector to other subsectors in the network.

The boards of managing directors of SEP, GKN and KEMA are almost iden-

tical; the supervisory boards also intersect. The coordinating and
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representative functions are prepared by committees mainly selected

from the managing and controlling boards of directors.

The central position of the SEP, GKN and KEMA. in coordinating the sub-

sector and in representing it to other network actors may be illustrat-

ed by removing the persons who have a position in these institutions

from the network.

This results in the elimination of 99 interlocks from the whole nuclear

network: 53 between organizations within the subsector and 42 between

the subsector and organizations in the rest of the network. Only 4

interlocks between organizations in the rest of the network disappear.

Three out of these four involve the electricity boards, ELR and CEW. In

table VI.3 these results, expressed in lines and densities, are pre-

sented.

Table VI.3. Removal of lines created by functionaries of SEP, GKN and

KEMA

Lines between organizations

in electricity subsector

between electricity subsec-

tor and rest of network

in rest of network

total network

original

lines

68

62

202

332

network

<*1

.18

.05

.33

.12

n. of lines

removed

53

42

4

99

new network

lines

15

20

198

233

dl

.04

.02

.32

.08

Only fifteen interlocks are left within the subsector. Eleven of them

are between the regional authorities and their electricity companies,

another example of the rather isolated position of the provincial pol-

itical authorities.
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Almost all connections between the subsector and important nuclea

organizations (especially RCN, IRK and TNONO) are broken up. The re-

maining external lines (20) of the sector connect 16 organizations in

the rest of the network. Seven of these are industrial companies, pre-

dominantly from the group Companies II. The other nine connect semi-

governmental research organizations and councils. These lines are

created not by managers of the electricity companies but by industrial

managers and managing directors of research organizations who hold a

supervisory seat in one of the regional electricity companies (PNEM and

PEGUS) or in organizations of the group CEI.II, especially the more

'technical' organizations NEC and NIVEE which do not really belong to

this sector. They cannot be considered as lines through which the elec-

tricity interests are promoted.

The conclusion is justified that the persons united on the boards of

SEP, GKN and KEMA are those who establish the communicaton between

organizations of CEI.II and between these organizations and the region-

al authorities and electricity companies. They also take care of the

relations from and on behalf of the electricity subsector to important

nuclear organizations in the rest of the network.

What then, is the structure of the electricity network? It is a cen-

tralized structure in which the centre - the organizations in CEI.I and

II - is highly interconnected. The non-central organizations do not

form clusters. At first sight, the financial dependency relations and

the directed interlocks point to a federative structure in which the

provincial authorities are dominant. However, a closer analysis includ-

ing meeting and coordination lines indicates that the locus of domin-

ance is not with the regional political authorities but with the man-

agerial stratum of the electricity subsector and that within this

stratum the management of the central electricity institutions stands

out in policy influence.

Evidence from policy formulation within the subsector and connections

with other subsectors points in the same direction. Therefore, we re-

gard the evidence for a hierarchical structure, with the organizations

from CEI.I at the top, as stronger than that for a federative struc-

ture .

It is evident that to base conclusions on the analysis of directed

lines alone is not sufficient. Only from analysing meeting and
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coordination structures will the cohesion and influence range of pre-

sumably dominant actors become clear.

In the electricity subsector directed lines also coincide with finan-

cial dependency relations and reciprocal relations with strong needs

for coordination. But as soon as directed paths of length two or more

are involved (here those between the regional authorities and the cen-

tral institutions), conclusions about dominance are hazardous.

In addition, even if central points are sinks, as is the case with the

organizations from CEI.I, they may exercise large influence and power

if they have vital coordinative and planning tasks for the whole set.

This conclusion, however, requires more information than can be obtain-

ed by network analysis alone.

VI_.3i3i_Reduction_of_the_electricit2_subsector

The provincial authorities and the regional electricity companies do

not play an independent part in nuclear policy. Every representive of a

regional government or electricity company who has a position in one of

the important nuclear actors outside the subsector also has a top pol-

icy position in a central institution. Because of the coordinative and

representative function of these institutions for the subsector as a

whole, the representation of the subsector in the network can be re-

duced to them.

The large intersection between the managing and controlling boards of

SEP, GKN and KEMA and their intensive policy coordination justify their

aggregation into one single actor, which we will designate the 'Public

Electricity Companies or PEC. We will define the managing directors of

this contrived actor as those of the above three institutions as well

as those of the regional electricity companies who are members of the

supervisory board of of least one of these three. Together they repre-

sent the managers of the electricity subsector. The supervisory board

of our contrived PEC will consist of the other members of the supervi-

sory boards of the central organizations: regional politicians and one

high civil servant of the Ministry of Economic Affairs.

Differences between the electricity and industrial subsectors are in-

teresting. The SEP, GKN and KEMA, though financially subordinated to

the regional electricity companies (a joint-venture position), dominate

the regional electricity companies and their shareholders in the
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formulation and representation of policy. In contrast, the industrial

joint-ventures do not have this independent position. The companies

that participate in them also have central positions in the network and

are connected with important nuclear organizations• In the IRK, the

managing directors of the central electricity organizations are the

most important representatives of the electricity subsector; in con-

trast, the managing directors of the large engineering companies, not

those of the joint-ventures, represent the industrial subsector.

Regional political influence on electricity policy diminished after

World War II, due to centralization. This was not compensated by a

growing influence from the central government until 1975.

Electricity authorities were able to pursue an independent policy,

without much political and administrative control at the national

level. During this time policy also became more national in scope and

consequence as a result of the growing size of the electricity power

plants and the introduction of nuclear power plants.

In 19/5, as a result of the changing views on energy policy after the

oil crisis, SEP signed an agreement with the central government, giving

the Minister of Economic Affairs the right to approve the annual elec-

tricity plan.

VI.4. The governmental subsector

VI.4.1. The organizations

The governmental subsector is rather small in this study; consisting of

only eight organizations of which half are ministries (see table V.I).

The Ministry of Economic Affairs plays the predominant governmental

role in the development of nuclear energy (see chapter I). It is re-

sponsible for energy and industrial policy, both strongly knit with

nuclear policy. With its Department of Nuclear Energy falling under the

main Department of Energy, it is the only ministry that has reorganized

to handle its nuclear policy. It is the main financer of the TNO organ-

ization and the nuclear research organization RCN. It also finances

industrial development projects directly if the Industrial Council on

Nuclear Energy (IRK)*, its main advisor on nuclear policy, so adivses.

Furthermore, it participates in Ultra Centrifuge Nederland (UCN), the

joint-venture active in uranium enrichment.
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The nuclear energy law gives the Ministry of Economic Affairs, together

with the Ministry of Health and Environmental Protection, major respon-

sibilities in matters of transport and management of nuclear fuels and

uranium ore, in construction and operation of nuclear installations for

energy or nuclear fuels production, and in construction and operation

of installations to be used for nuclear propulsion. All these activ-

ities need the permission of both ministries, giving them both - legal-

ly - a veto power in every nuclear project.

In spite of this, the Ministry of Economic Affairs has not had a suf-

ficient number of qualified persons at its disposal to form a body of

expertise independently from the other network actors.

The Ministry of Education and Sciences is responsible for the organiza-

tion of nuclear research, mainly fundamental research. When nuclear

technology still belonged to the category of fundamental research,

before 1955, the Ministry had the main responsibility in nuclear pol-

icy. Since then, it has contributed financially to nuclear research

mainly through the universities and ZWO (the financer of FOM). The

Scientific Council on Nuclear Energy (WRK) is its main advisor on nu-

clear policy. The councils on science policy, AR and RAWB (see section

5.1) and the organization ZWO fall under this ministry.

The Ministry of Health and Environmental Protection cares for the safe-

ty and health aspects of nuclear installations, production and trans-

port, as cited above. The Health Council is under the jurisdiction of

this ministry.

As we have noted elsewhere, the Ministry of Social Affairs came into

being shortly before 1972, when it split from the Ministry of Social

Affairs and Health (later renamed the Ministry of Health and Environ-

mental Protection). The fact that this ministry is isolated in the

network is probably due to its still provisional character in 1972. It

is responsible for the labour safety of nuclear installations. The

Kernphysische Dienst (KFD) and the Dienst Stoomwezen (DSW) are agencies

of this ministry and are responsible for the inspection and evaluation

of the safety of nuclear and electric power installations. The Commis-

sie Reactorveiligheid - CRV (Committea on Reactor Safety) falls under

this ministry.

The ministries have one coordinative body in nuclear affairs: the

Interdepartementele Comissie voor de Kernenergie - ICK
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(Interdepartmental Committee on Nuclear Energy). This committee falls

under the Ministry of Economic Affairs, indicating that the major

responsibility for nuclear affairs is located there. The committee

coordinates, if necessary, governmental nuclear policy; it also

functions as an advisory body to the cabinet in cases in which nuclear

decisions have become cabinet decisions.

Parliament is involved in the network through its Committee on Nuclear

Energy (KAMK).

The ministries and the ICK together form the group Ministries. Though

all four ministries have representatives in the ICK, in our network

only the Ministry of Economic Affairs and the Ministry of Health and

Environmental Protection are connected to it. We have already explained

the absence of the link with the Ministry of Social Affairs. The ab-

sence of the link with the Ministry of Education and Sciences is due to

the fact that this ministry is represented by a civil servant whose

rank is below the level included in the network. This could indicate

that for this ministry nuclear policy does not have the same policy

importance as for the two connected ministries.

The political top of the ministries, the ministers and the secretaries

of state, are not allowed to have personal interlocks. The personal

interlocks from the ministries, therefore, are due to the many posi-

tions of top civil servants.

A civil servant may not interlock with another ministry or be a member

of parliament. Interlocks between ministries and parliament would con-

stitute a legal incompatibility. They would, according to the Dutch

political opinion and tradition, confuse political responsibilities.

This is one main reason for the few interlocks in the governmental

sector. The two lines in this sector - those between the ICK and the

two connected ministries -are responsible for the low density: .07.

A second main reason originates in the position of the two government

agencies: KFD and DSW. DSW and KFD do not interlock with the ministries

and parliament because they are part of the bureaucratic organization

of the Ministry of Social Affairs. Within bureaucratic organizations -

as a rule - no P.I.'s exist. There are, however, regular meetings of

civil servants and these may have the same consequence as P.I.'s. These
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meetings have different institutionalized forms. The Interdepartmental

Committee on Nuclear Energy (ICK) is an example of a highly institu-

tionalized meeting of civil servants of different ministries, which

functions as a policy formulation unit. Less institutionalized meetings

may exist between civil servants of one ministry.

Through these few internal interlocks the subsector could not be dis-

tinguished as a separate cluster in the analysis of chapter V; its

connections to the semi-governmental sector (d • .13) were stronger

than its internal cohesion.

The considerations, so far, give rise to changes in the set of organiz-

ations and lines in the subsector. The changes lead to a reduction of

the number of organizations and an increase in lines. In the subsequent

analysis the two agencies KFD and DSW will be merged with their minis-

try. The Ministry of Social Affairs will be merged with the Ministry of

Health and Environmental Protection to form one point, named after

their common predecessor, the Ministry of Social Affairs and Health

(SZV). With these changes the governmental subsector contains five

actors. The link between the Ministry of Education and Sciences with

the ICK will be included.

Other changes could be imagined. The cabinet as a meeting place of

ministers could be included. Then the three ministries would be con-

nected directly to two other governmental actors and meet each other

also on a political level. If the meetings of the ministers and the

prime-minister - as representative of the cabinet - with parliament

were to be included, the governmental sector would be more intercon-

nected in terms of directed interlocks as well as in terms of lines,

and it would be distinguished as a separate network cluster. These

cases illustrate the relevance of adequate selection criteria.

VI-.4^3i_External_relations

The external relations of this changed governmental subsector will

receive more attention than those of the other subsectors because of

the close relationship between governmental and semi-governmental

actors.

All lines connected with the subsector, except those with the ICK, are

directed lines that go from the ministries and the Parliamentary Com-

mittee to organizations in other subsectors.
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In figure VI.3 the directed interlocks from the ministries (EZ, SZV,

OW) and the parliamentary committee (KAMK) to other network organiza

tions are indicated. The numbers on the lines indicate the number of

directed arcs if this number is larger than one.

Figure VI.3. External relations of the governmental subsector.
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The different policy fields of the ministries are clearly distinguish-

able. The Ministry of Economic Affairs (EZ) is connected to industrial

companies, the electricity subsector, the IRK and two institutions for

applied research - RCN and TNONO. The Ministry of Social Affairs and

Health with the Health Council, the Committee on Reactor Safety (CRV)

and three research organizations, including the Health Organization TNO

(TNOGO). The Ministry of Education is connected to the Health Council,

TNOGO, ZWO and FOM; the latter two are active in fundamental research.

Parliament is connected to the state owned company DSM and TNONO.

Thirteen of the 19 outgoing lines are directed to semi-governmental

actors.

The lines of the Ministry of Economic Affairs to the industrial compan-

ies are all directed to companies in which government participates (DSM

100%, UCN 55%, Hoogovens 28%) or to which it has lent money (RSV). DSM,

a chemical company, is often used by government to effect government

participation in other companies. In our policy sector government par-

ticipates directly (55%) and via DSM (10%) in the UCN company in order

to finance this industrial activity in its development stage. Further-
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more, the Ministry of Economic Affairs often can and does rely on DSM

staff for industrial and energy expertise. A former president of DSM

has been a chairman of the IRK for many years. The relations of the

ministries with the research organizations also coincide with financial

dependencies.

Not many councils are connected with the ministries. In some cases an

interlock between the ministry and the council is avoided explicitly to

guarantee an independent position of the council. This was the case

with the WRK. In other cases, the interlocks are at a lower bureaucrat-

ic level than we selected or with a part of the bureaucracy of the

ministry not involved in nuclear energy policy.

If civil servants have a position in a council, it is the position of

an advisor not of a member. It is not considered appropriate that a

civil servant be a member of a council that advises his own minister.

As an observer, he presents the view of government and may indicate

what can be attained politically, that is to say, he functions as a

communicative link between the ministry and the council. Certainly, the

exercise of influence is not excluded in such relations but, in gener-

al, relations to councils do not involve strong dependencies.

Twelve of the nineteen directed interlocks coincide with financial

dependency relations. Where the semi-governmental actors are concerned,

this also implies considerable policy influence. In the case of the

industrial corporations the real influence is much less, not least be-

cause of the government policy of non-interference with corporate poli-

cies and the fact that the government has no industrial managerial

expertise.

The relation to the electricity institutions - the director-general of

the Department for Energy of the Ministry of Economic Affairs is statu-

tory president of the controlling board of SEP - was in terms of policy

influence a very weak link until the 1975 agreement giving the ministry

a veto power over electricity planning. In sum, the majority of the

directed interlocks coincide with financial and/or political dependen-

cies.

We have reduced the subsector to three ministries (EZ, SZV, 0W), the

ICK and the KAMK. We can characterize the governmental subsector in its

changed form as one of a set of four dominant actors, the ministries

and parliament, with two meeting places, the ICK and the cabinet. The
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structure has a federative character. In this federation of dominants

the Ministry of Economic Affairs has the strongest position both

through its vital position in government as a whole and through its

main responsibility in nuclear policy.

VI.5. The semi-governmental subsector

VI.5.1. Councils

In chapter V the semi-governmental subsector appeared to be the most

densely connected cluster. Its high density (.37) and its many central

network organizations point to its prominent position in the nuclear

policy formulation.

The cohesion and centrality, found in the analysis in chapter V, are,

of course, influenced by the favourable bias towards dependent organiz-

ations in that analysis. All organizations in this subsector are de-

pendent on vital resources or information from other actors in order to

function.

The subsector contains two major categories of organizations: the coun-

cils and the research organizations. We will treat them separately

because they have quite different functions. The research organizations

are treated in sections VI.5.3 and VI.5.4. ZWO, the research financing

organization, is analysed together with the research organizations be-

cause its task is more executive than advisory and is strongly connect-

ed to fundamental research.

The councils have a policy communication and formulation function.

The network contains eight councils. Important in nuclear policy are

the IRK, WRK, Health Council and CRV.

The Industrial Council on Nuclear Energy (IRK) advises the Minister of

Economic Affairs on how to stimulate of industrial development of nuc-

lear energy and allocate of money to those projects it deems useful in-

this development (see chapter 1.3.4). The Scientific Council on Nuclear

Energy (WRK) advises the Minister of Education and Sciences, as well as

other appropriate ministries, governmental and non-governmental insti-

tutions, on the scientific and technological aspects of nuclear energy

and on national and international cooperation in education, research

and development.

The Health Council is a very large, autonomous body, established in
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1956, which advises the Minister of Social Affairs and Health on

scientific medical research in the field of public health. It also

advises on the health hazards of nuclear energy and ionizing radiation.

The board only works in subcommittees and its members consist partly of

civil servants and partly of representatives of several health institu-

tions and research organizations.

The Committee on Reactor Safety (CRV), finally, was established in 1969

and gives advice on safety of nuclear installations to the Labour In-

spection and the Inspection on Environmental Hygiene, both governmental

bodies whose consent is necessary for the use of nuclear installa-

tions.

The other four councils are of lesser importance in nuclear affairs.

Two of them function in the formulation of electricity policy. The

Electricity Council (ELR) advises the Minister of Economic Affairs in

matters of electricity supply, whereas the Committee on Electrical

Power Plants (CEW) advises the same minister on the location of plants

and electricity transport nets.

The other two councils fall under the Minister of Education and Scien-

ces. The Netherlands University Council (AR) advises on cooperation

among Netherlands universities and the adaptation of scientific educa-

tion to societal and scientific developments. It is composed of repre-

sentatives from the universities. The Science Policy Council (RAWB) is

the most important advisory body on science policy. It was established

in 1966 by Act of Parliament as an independent body to provide advice,

at the request of any minister or on its own initiative, on the impact

of science and technology on society and to recommend priorities in

that field with regard to government policy objectives.

The councils are predominantly meeting places of different sectors from

society and, as such, are treated in the directed network (chapter

III): all lines go by definition to the advisory bodies; they are

'sinks'. This representation, also followed here, exaggerates the de-

pendent position of these bodies. It should be remembered that there

are many kinds of councils. Some of them have a staff and excellent

access to policy-makers; their president and secretary can be consider-

ed full-time representatives of the council. Others may have some ex-

ecutive functions, enhancing their power postition. On the other hand,

councils exist with no staff at all, and little access to policy-
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makers; they only meet infrequently. The electricity councils belong to

this last category. The RAWB is an example of the first in the field of

science policy.

The density between the eight councils is .29. In figure VI.4 the in-

ternal relations of the group are presented. These are all undirected

interlocks; there are, by definition, no directed interlocks between

the councils and from the councils to other organizations. As the coun-

cils have no outadjacency, they are isolated in the meeting network.

The councils form "meeting cliques" in the meeting network between the

organizations connected to them in the directed network. The figures on

the lines of figure VI.4 indicate the number of interlocks forming the

line (mulitplicity). The organizations are characterized by two num-

bers. Both indicate the number of organizations outside the group with

which a council is adjacent. The second number is derived from the

first by subtracting those adjacent organizations deleted or merged in

the analysis of the industrial and electricity subsectors.

Figure VI.4. Interlocks between councils
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The interlocks are induced by persons from other organizations. The

ELR, CEW and IRK are connected by representatives of the electricity

subsector. Research managers connect the IRK with the WRK and also the

WRK, Health Council and CRV. The AR and RAWB are connected by industri-

al managers and representatives from universities; they are not con-

nected with the other councils. The policy field of the AR may be too

specifically oriented to universities to have many relations with
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nuclear actors; the field covered by the RAWB may be too general.

Science policy in general joins them both.

The numbers attached to the organizations indicate that the group con-

tains some central network organizations but these are not all

connected with many important nuclear organizations. The numbers in

parentheses are considerably lower for the ELR, CEW, IRK, AR and RAWB.

In the case of the first three, this is induced by changes in the elec-

tricity subsector (ELR and CEW are almost solely connected to this

subsector) and in the last two, by changes in the industrial subsector.

Though the two adjacencies of the IRK differ considerably, the council

is still the most central board - also according to its lowest adjacen-

cy.

The ELR, CEW, AR and RAWB will be deleted from the network. The first

two boards are not oriented to nuclear energy policy. The policy field

of the AR is only marginally connected to nuclear research. Though

nuclear research is part of the field of attention of the Science Pol-

icy Council (RAWB) and it has advised on this topic, its scope seems to

be too general to be part of the nuclear communication network con-

sidered in this study.

The remaining councils all form one component. In the network on coor-

dination lines they form a completely connected subset. It is interest-

ing to observe that the IRK is not connected with the CRV nor the

Health Council by personal interlocks. It is probably not considered

correct for one person to advise on two potentially conflicting aspects

of nuclear development: industrial promotion and safety and health. In

the coordination network, however, the IRK is indeed connected with the

Committee on Reactor Safety (CRV) and the Health Council. Three re-

search organizations, RCN, TNO and KEMA, established these links. The

research organizations, in fact, have both tasks: to promote nuclear

development through applied industrial research and to investigate and

evaluate the safety and health risks involved in the use of nuclear

materials and installations.

The research organizations thus have potentially conflicting inter-

ests.

Since the councils, by definition, are sinks in the directed network,

they are not interconnected by meeting relations. While policy coordi-

nation between councils often is deliberately stimulated by overlapping
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memberships, these interlockers just as often have their primary affil

iations to third organizations.

Of the ten research organizations, RCN, TNONO and FOM (Research I)

spend the most money on nuclear research. The Reactor Centrum Nederland

(RCN) is mainly financed by the Ministry of Economic Affairs. In 1972

about 30 percent of its activities were directed to research on sodium-

cooled fast breeder reactors, 25 percent to research on uranium enrich-

ment and 15 percent to the maintenance of its expertise on light-water

reactors.

The Technical Organization TNO (TNONO) is part of the Central Organiza-

tion for Applied Scientific Research (TNOC), the dominant body to pro-

mote research in industry, defense, nutrition and health. It is the

largest of the specialized TNO organizations and was established by

government in 1935 to promote the use of applied research in industry,

trade and traffic. By 1972 its nuclear activities mainly involved

research on the sodium-cooled fast breeder reactor.

The third large research organization with considerable nuclear activ-

ities is the Foundation for Fundamental Research on Matter (FOM). This

organization, subdivided in three institutes and sixty-two working

groups, works intimately with universities and accounts for 40 percent

of the total academic research effort in physics in the Netherlands.

Its activities on thermonuclear research were important by 1972. FOM is

financed by the Netherlands Organization for the Advancement of Pure

Research (ZWO). This organization advises the Minister of Education and

Sciences on the promotion and coordination of fundamental research and

promotes fundamental research in every field of science, particularly

through the distribution of funds. More than half of its funds go to

the FOM organization. ZWO thus functions as both an advisory board and

an executive body. It is financed by the Ministry of Education and

Sciences, whose representative has a (never used) right to suspend the

decisions of the managing and controlling boards. These boards mainly

contain representatives from various scientific disciplines.

The three smaller organizations of the group Research II are strongly

interrelated with the universities. The Interuniversity Reactor Insti-

tute (IRI), established in 1963, is active in training and in research
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on the application of nuclear energy in various fields of science* It

has a small research reactor» The Institute for Application of Atomic

Energy in Agriculture (ITAL), established in 1957 by the Ministry of

Agriculture and Fisheries, stimulates and coordinates the application

of radioisotopes in agricultural research. The Institute for Radio

Pathology and Radiation Protection (IRS) also provides training and

does research, mainly in the field of radiobiology and the handling of

isotopes»

Three other TNO organizations were selected in the network: the Nation-

al Defense Organization TNO (TNORVO), the Health Organizations TNO

(TNOGO) and the Central Organization TNO (TNOC). Though these organi-

zations do not have large nuclear research programs, they are selected

because they cover two aspects of nuclear energy within the TNO organi-

zation: health and armaments. These three form the group Research III.

The TNO organizations all have a large amount of institutional freedom

to formulate their own research programs. Government representatives

only have the right to veto activities financed by government. Each

organization has a board and the board of the Central Organization is

composed of the chairmen of the Central Organization and of the four

special organizations. Each board, further, is composed of representa-

tives from sectors served by the specific TNO organization, from gov-

ernment and from the world of science.

The policy determination of large research organizations is influenced

by: (1) the objectives and needs of their main financers, the minis-

tries, (2) scientific interests and (3) the needs of those sectors of

society for which the organizations are expected to function. All three

categories are represented on the boards of the organizations in vary-

ing degrees, depending on whether the organization-is active in applied

research (RCN and TNO) or fundamental research (ZWO and FOM). In the

last case, the scientific world predominates; in the first case, re-

presentatives of sectors of society and government predominate.

The degree to which research serves the sectors of society determines

the success of the organizations of applied research. The relation

between the research organization and these sectors is often problemat-

ic. If the sector is badly organized or does not specify its research

needs, policy formulation and success evaluation become difficult. But

technologically advanced and well organized industrial sectors, like
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engineering, electrotechnics and chemistry may have a large influence

on TNONO.

In the organizations for fundamental research scientific considerations

dominate the decision-making. Here, relations to societal needs are e

much more indirect. This is also true for the smaller nuclear research

organizations included in the network (Research II).

We will investigate the relations between the research organizations

first in the directed network and then in the meeting and coordination

networks. In the network on all interlocks, which we analysed in the

previous chapter, the ten organizations are interconnected by seventeen

lines; their density is .36. These lines are presented in figure

VI.5.a. Figure VI.5.b contains the lines based on directed interlocks.

In both figures multiplicities larger than one are indicated by numbers

on the lines. The numbers in parentheses in figure VI.5.b indicate the

out- and inadjacencies, respectively, of an organization.

Figure VI.5. Relations between research organizations;

(a) all interlocks and (b) directed interlocks.
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RCN, FOM, TNONO, TNOC and ZWO form the largest clique in figure VI.5.a.

They are connected by lines with sometimes very high multiplicity: FOM-

RCN (6), ZWO-TNOC (6) and RCN-TNONO (4).

TNORVO, TNOGO and the smaller research organizations are peripheral or

isolated.

The directed subnetwork of research organizations in figure VI.5.b is

characterized by many reciprocal interlocks (see chapter III.5.1).

Within the TNO community these reciprocal interlocks are due to the

fact that the presidents of the boards of TNOGO, TNONO and TNORVO are

members of the managing board of the Central Organzation TNO. This

institutional structure, for a large part, is responsible for the

central position of TNOC in the network as a whole and within the re-

search group. The managing director of TNONO, for instance, is repre-

sented on the boards of RCN, FOM and ZWO. At the same time, his posi-

tion as a managing director of TNOC also creates the directed lines

from that organization to these three.

In spite of these reciprocal lines we will not aggregate the TNO-organ-

izations to one point as we did with the central institutions of the

electricity subsector in section 3. The reciprocal lines only involve

one director and they exist between the Central Organization and its

three special organizations, not between the special organizations

themselves. Neither do the members of the supervisory boards of the TNO

organizations overlap. Unlike the central electricity institutions the

policies of the special TNO organizations are fairly independent of

each other.

The other reciprocal lines involve situations in which a managing di-

rector of one organization has a supervisory position in another and

vice versa. There are four such relations: FOM-RCN, FOM-TNONO, FOM-IRI

and RCN-IRI. We should keep in mind that the situation of the research

organizations is different from that of the industrial companies. The

industrial companies often have, especially if they operate in the same

market, strong competitive relationships, which prohibit interlocks.

Such relationships between research organizations hardly exist at the

moment. This does not mean that differences of opinion and struggles

for competence do not occur; especially between RCN and TNONO, whose

fields of activities and client groups intersect, such struggles do

exist. But in general, overlapping research activities and fields of
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interest result in cooperation. This is not realized through joint-

ventures but through division of labour, exchange of personnel and the

formation of working groups.

Between FOM and RCN cooperation existed on the uranium enrichment pro-

ject. By 1972 the two organizations were already cooperating on thermo-

nuclear research and FOM was using the high flux reactor of RCN. FOM

and TNONO cooperate in research on solid materials in the working group

Metals FOM-TNO. The preoccupation with nuclear physics, molecular

physics and reactor physics of RCN, IRI and FOM necessitates much coor-

dination between these three.

RCN and TNONO cooperate on research for the sodium-cooled fast breeder

reactor. This cooperation is not expressed by a reciprocal line but in

a directed interlock from TNONO to RCN. To the TNO group RCN is a spec-

ialized organization working in a field in which they claim dominance,

- applied research - and for the same group of customers - industry.

This attitude may have hindered the formation of reciprocal interlocks.

Also in their relation, to ZWO, RCN and TNONO (TNOC) differ. Managers of

the last sit on the board of ZWO. RCN does not have this position.

Here, the managing director of ZWO sits on the board of RCN.

The line between ZWO and FOM is not formed by a personal interlock in

the original sense. No managing director of ZWO is a member of a board

of FOM but the vice president of the board of ZWO attends the meetings

of the executive and controlling boards of FOM. As such, this relation

has the same informational value as other interlocks.

In figure VI.5.b the out- and inadjacencies are indicated. All connect-

ed organizations are mediators; they have out and inadjacencies larger

than zero. These connected units form a strong component in graph ana-

lytical terms. Between every ordered pair of points a directed path

exists. In terms of substantive communication links a number of these

paths are meaningless. Measured by outadjacency, TNOC would be the most

dominant organization (outadjacency = 6 ) . But this score is flattered

by the special position of TNOC within the TNO organization. There is

not much difference in dominance (outadjacency) score between TNONO,

FOM, RCN and ZWO, though TNONO has the strongest position. In terms of

inadjacency RCN and FOM score high.

The dependency structure becomes clearer if the reciprocal lines are

regarded as symmetric relations and not taken into account. Then TNONO
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and TNOC form the only transmitters. RCN is the only receiver.

Though RCN has a prominent position in nuclear research, it seems to

have a relatively subordinated position to the other large research or

research-financing organizations. This dependency is partly institu-

tionalized through the statutory nomination rights of TNO and FOM on

the board of RCN. In chapter I we already noted FOM's strong position

on the RCN supervisory board and board of scientific advisors in 1955

as compensation for its loss of nuclear activities. Though this posi-

tion was not as strong in 1972 as in 1955, FOM still seems to dominate

in the relation.

The actors of the group Research II were not very important in nuclear

research (as indicated in section 5.3); nor do they appear to have a

central position in the nuclear networks. In the network on all inter-

locks their bi-partite density with the rest of the network is .07 (see

appendix 2). In comparison, that of Research I is .25 (see table V.9).

In that network they have very low adjacencies. In the directed subnet-

work of figure VI.5.b, ITAL and IRS are isolated; IRI is only connected

with RCN and FOM. These three organizations will be deleted from fur-

ther analysis. The same argumentation goes for TNORVO and TNOGO; how-

ever, TNOGO will be maintained as a network organization because it is

vital in health research and therefore relevant to health policy.

We will analyse the remaining six research organizations on their

relations in the meeting and coordination networks.

Figure VI.6. (a) Meeting and (b) coordination relations

(a)

ZWO

(b)

RCN

TNONO FOM

TNOC ZT-JO

TNOGO

RCN

TNONO

TNOC

TNOGO
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In figure VI.6.a and b the meeting and coordination relations between

the six organizations are pictured as lines. The figures in the lines

indicate the multiplicity of the relations if this multiplicity is

larger than one. The networks in figure VI.6 are subnetworks of the

whole meeting and coordination networks.

These networks confirm the findings of the directed network. TNONO has

the most central position in the meeting network; it meets managers of

all other organizations. The positions of RCN and FOM are much less

prominent. TNOGO is only connected to TNONO.

The coordination network is almost complete. One striking aspect is

that no intersection of the boards of outside directors of different

TNO organizations occurs. Here, coordination is done on the executive

level only. This contrasts with the situation of the central electri-

city institutions in section 3.2.

These six research organizations are connected through many relations*

In the directed network of figure VI.5 their density is .50 in the

meeting network (figure VI.6.a) .67 and in the coordination network

(figure VI.6.b) .87. Apart from TNOGO the positions show no striking

differences though TNONO has a more dominating position and RCN a more

dependent position. According to the criteria developed in chapter

IV.5.1, these six do not have a centralized structure; nor can they be

characterized as federative or hierarchical. Equal status relations

often occur and coincide with cooperation on similar activities. Domin-

ance relations occur when cooperation involves two organizations that

differ in size or scientific status (the more fundamental the research

the higher the status) or in financial dependency.

In the directed nuclear network as a whole, this group of six research

organizations has the position of mediator. Directed interlocks go from

industrial, electricity and governmental actors j£ research organiza-

tions and from the latter to councils. Like the councils the research

institutions form meeting places for the different subsectors of the

nuclear network. We will discuss the position of the research organiza-

tions in the whole network by examining the position of the RCN in more

detail in the next chapter.

In the directed network the semi-governmental subsector contains a

densely interconnected group of research organizations without a cen-

tralized or hierarchical structure. This group has many relations to
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the councils, which coincide with informational dependencies* In the

meeting network the advisory bodies are isolated (by definition) and in

the coordination network the whole subsector is highly interconnected.

The density between its ten remaining units is «80, the mean

multiplicity of the lines 2,3.

VI.6. Summary

One of the main conclusions of this chapter is that the personal in-

terlock constitutes a valuable indicator of the policy network struc-

ture, of the positions of power and influence in public policy-making.

This is based on several considerations. First, it is evident that a

positive relation exists between the centrality of the position in the

network and the involvement in and impact on nuclear activities. Peri-

pheral organizations were also marginally involved in nuclear matters.

Second, the directed interlocks are indicators of dependency - or power

relations. These dependencies are based not only on financial resources

but also on informational (technical, market and policy information)

resources. Furthermore, it seems obvious that a directed interlock is

not established, if there is no policy interest of the dominant organ-

ization in the actions of the dependent organizations. This means that

the directed interlock certainly has a function in policy communica-

tion.

Third, the meeting lines appear to represent communication between

organizations on equal terms. They indicate which organizations delib-

erate with each other on special subjects. Especially dominant organi-

zations, which often do not allow direct personal links with each

other, are connected by these relations.

The coordination lines, finally, link organizations that overlap in

their organizational activities and interests. This is especially evi-

dent with growing multiplicity of the lines. The connected organiza-

tions are dependent organizations; other, more dominant organizations

coordinate then.

The determination of positions of power and influence is not a simple

matter. It does not evolve automatically from the structure of the

directed network, as we have seen in our analysis of the electricity

subsector. It requires a combination of information from all three
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networks based on Interlocking directorates, as well as additional

Information about dependency relations and characteristics of the or-

ganizations themselves.

The subsectors of the nuclear policy sector show large differences in

structural features.

The industrial and electricity subsectors have structures clearly in-

terpretable as federative or hierarchical. The industrial subsector

structure is federative; the main organizations, the industrial compan-

ies, maintain equal status relations and coordinate their joint-ven-

tures. They are connected to semi-governmental actors and through these

actors have meeting relations with the dominants of the electricity and

governmental subsectors. They connect their dependent organizations

with research and advisory bodies by means of coordination lines.

Though the configuration of directed interlocks initially appears to

indicate otherwise, the structure of the electricity subsector clearly

is hierarchical. The dominants, the central electricity institutions,

de facto form one organization. They coordinate within the subsector

and function as linking pins to other subsectors»

The governmental subsector almost only knows dominant organizations.

The dependent bodies are an institutional part of the organization of

the ministries and, as such, are not distinguished in the network. The

ministries maintain equal status relations and are connected mainly to

semi-governmental institutions. The Ministry of Economic Affairs has

the widest influence range. The Parliamentary Committee on Nuclear

Energy has a peripheral position in the network.

The semi-governmental subsector has a special position in the network.

It contains the central organizations of the network and it functions

as a meeting place of dominants for other subsectors.

The subsector is densely connected, especially by coordination lines.

The research organizations play an important coordinative function

within their own subsector. They are also interconnected through many

directed lines, some of which are reciprocal lines based on cooperative

relationships. There is a slightly dominant position for the older and

larger organizations, but more specific and important' are the dominance

relations of actors from other subsectors to the research and advisory

units.

From each subsector we have deleted organizations that are marginal in
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nuclear policy-making and also have a peripheral network position. In

those cases in which several organizations clearly follow one policy,

jointly determined and in which they are strongly interdependent and

interconnected, they are aggregated to one point. The aggregation of

the electricity sector to one common point, the 'Public Electricity

Companies' or PEC, is the most drastic of these. The original nuclear

network contains 75 organizations, presented in table VI.4. Fifty-one

organizations have now been deleted or aggregated, reducing the set of

organizations to 24. This condensed nuclear network contains the eight

Table VI.4. The condensed nuclear network 1972 *

subsector

industry

electricity

semi-government

government

groups

companies

joint ventures

research
institutions

councils

ministeries

parliamentary

organizations

DSM, Philips, RSV,
Shell, VMF

NECOM, UCN,
Interfuel

Public Electricity
Companies - PEC

FOM, RCN, TNONO
TNOC, TNOGO, ZWO

IRK, WRK, Health
Council, CRV

EZ, OW, SZV, ICK

KAMK

activities

production activities in the
field of nuclear power plants
and/or participation in joint
ventures with these activities

industrial joint-ventures in
engineering, production of
fuel elements, components for
power plants and enrichment
plants

planning, research, produc-
tion and distribution of
electricity

research organizations active
in nuclear physics, nuclear
health and research financing

advisory bodies on nuclear
policy and on health and
safety in nuclear development

government policy concerning
economic, industrial, scien-
tific, social and public
health aspects of nuclear
development

the parliamentary committee on
nuclear energy.

(*) For the meaning of the abbreviations and descriptions of the individual
organiziations, see appendix I.
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industrial companies from the groups Companies I and Joint-Ventures,

the electricity subsector represented by the unit Public Electricity

Companies (PEC), three ministries, the ICK and the Parliamentary Com-

mittee on Nuclear Energy (KAMK) from the governmental subsector and,

finally, ten organizations from the semi-governmental subsector. In

table VI.4 the condensed nuclear network 1972 is presented.

We expect the structure of this network to be directly related to nu-

clear policy-making. All marginal organizations are deleted and strong-

ly interrelated organizations merged. As a result we have removed much

of the noise caused by relations that cannot be traced to nuclear ac-

tivities. In addition, the analysis has become simpler and the struc-

ture more transparent through the reduction of organizations. This

network and its changes over a ten-year period vill be the subject of

the next chapter.

Notes

(1) Shareholders that are not active in nuclear production are not

included in this figure. These are SHV (19%) and Chemical USA

(11%).
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CHAPTER VII. DUTCH NUCLEAR ENERGY NETWORK

VII.1. Introduction

The two previous chapters dealt with structural analysis only. In this

chapter results of structural analysis are combined with data from

developments of five nuclear projects (section 2). We will make infer-

ences about the influence of network organizations or groups of organ-

izations on the development of each of these projects by investigating

which organization(s) took the initiative, supported the project or

contributed to its liquidation. Inferences are also made on the impact

of environmental factors on these projects.

We will analyse the structure of the condensed nuclear network in sec-

tion 3, investigating whether it has a federative structure, as was

hypothesized in chapter IV.7.3, and whether influence in nuclear

decision-making coincides with a central or dominant position in the

nuclear network. If the nuclear network is federative, to what degree

does this structure conform with the ideas of Aldrich (chapter IV.5.3)

and does it coincide with a federative context of decision-making as

defined by us in chapter IV.7.4? Changes in network positions from 1964

to 1975 are analysed in section 4 and related to changes in involvement

in nuclear activities.

VII.2. Nuclear projects

VII.2.1. General characteristics

By reviewing the decisions on major projects we hope to get a geaeral

impression of the dependency relations and power positions between

subsectors. We will compare these results with the results of the net-

work analysis.

In 1963 the IRK proposed to concentrate industrial nuclear policy in

four projects, most of them already established:

(1) the KEMA Suspension Test Reactor, the KSTR project; a reactor type

designed and developed by the research organization of the electri-

ciuy companies, KEMA;

(2) the NERO project; aimed at the development of a nuclear reactor for

the propulsion of sea-vessels and started by RCN;
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(3) the uranium enrichment project, the UC project; started by FOM in

cooperation with Werkspoor, part of the VMF concern; and

(4) the 50 MW project; designed to build a small prototype reactor;

started by industry united in Neratoom.

In 1964 a research project on sodium technology for the development of

a fast breeder sodium-cooled nuclear reactor, the SNR project, was

added to the list. This project was started by TNONO in cooperation

with Neratoom.

Each major nuclear research organization, the electricity producers

(KEMA) and industry had by 1964 its own nuclear project. This was not

as a result of cooperation and coordination in which projects are de-

fined, priorities established and tasks distributed. On the contrary,

each organization had set up its project on its own and had defended it

against the claims of other organizations as an indispensable contribu-

tion to nuclear development. This seems typical for a federative con-

text of decision-making in a situation in which no clear nuclear devel-

opment trends are discernable and thus no common goals can be develop-

ed. Each project was accepted, argued and financed. The organizations

continued to pursue their own project policies as long as the required

resources did not force them to choose.

In the fifties and early sixties there was so much uncertainty about

trends in nuclear development on the part of the major external finan-

cers - government and Euratom - that they granted money to each pro-

ject. The KSTR project was supported by Euratom from 1959 to 1968 and

by government until 1974. The RCN Nero project was associated with

Euratom from 1961 to 1967, and the SNR project from 1965 to 1968. The

50 MW project of industry also received support from Euratom and gov-

ernment in the form of a share in the investment costs of the nuclear

power plant.

The development of nuclear energy was the common goal of all organiza-

tions in the sector. But interests in that development diverged and

each subsector consequently had its own ideas about how to enter the

nuclear era.

Industry chose the nuclear technology that promised a commercial pro-

duction in the nearest future: the light-water reactor. In the late

fifties and early sixties industry's decision to establish its own and
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ultimately independent reactor industry seemed realistic in view of the

rising electricity demands and the small size of nuclear power plants.

There was one major uncertainty: the Dutch market for electrical power

plants was open to foreign competitors. The engineering industry could

not induce government to restrict the freedom of the electricity pro-

ducers and create a closed national market like those in France or

Great Britain.

The electricity producers themselves were interested in the second

generation of nuclear power plants: the breeder reactors. To them the

development of light-water reactors with their uneconomic use of urani-

um resources was a passing stage, and the energy situation by 1960 did

not seem pressing enough to justify a large effort to introduce them.

From the early fifties the electricity producers had been tenaciously

developing their own type of thermal breeder reactor. They were never

very enthusiastic about the plans of industry, and we will see that

they smashed these plans through their buyer's policy.

The research organizations selected those projects most suited to the

character of their research. Within the FOM organization the centrifuge

method was developed as a means to enrich uranium in a more energy-

efficient way than was possible with the existing gas-diffusion pro-

cess. When the project left the fundamental research stage, it came

under the responsibility of the RCN.

This organization had to set up its program at a time (late fifties,

early sixties) when commercial prospects for nuclear energy were uncer-

tain and seemed far away. Furthermore, industry chose to obtain most of

its expertise through licence agreements, and the electricity producers

were only interested in RCN to the extent that its activities were

directed towards their own research project.

Left on its own, RCN could only start a relatively small project and it

chose to develop a small light-water reactor to be used for the pro-

pulsion of sea-vessels. Government agreed, giving the organization a

reason to exist for a number of years, although rather isolated from

the diverging policies of the electricity producers and industry.
Much more relaxed was the position of TNO. As an existing organization

with a wide variety of activities, it did not have to justify its exis-

tence through a major nuclear program. Good industrial contacts made

TNO attractive to the engineering companies. In 1964 TNONO in
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cooperation with the Neratoom combination started research on the prom-

ising-sodium cooled fast breeder reactor.

The above sketch of the origins and interests of the five projects

anticipates the difficulties to come. Section 2.2 attempts to find the

forces and actors that contributed to the success or failure of each

one. Their development is summarized in table VII.1. The projects are

indicated in the row entries. The rows represent major events on each

project through time. The bottom line is the time axis. The table func-

tions as both an overview and a memory support for the following dis-

cussion.

¥ILi2..;2.1_.The_KSTR_2roject

We can be very brief about the KSTR and Nero projects because they do

not have a prominent position in Dutch nuclear development. Both pro-

jects were set up and developed without substantial industrial support

and failed because of insufficient industrial interest. These projects

ultimately reflect the veto power of industry over research programs

and the lack of cooperation between the actors in the nuclear sector

before the mid-sixties.

The Kema Suspension Test Reactor (KSTR) project was an attempt by the

electricity producers to develop a reactor type that could make a more

efficient use of nuclear fuels than the existing gas-graphite and

light-water types. In 1953 KEMA cooperated with FOM. In 1956 KEMA offi-

cially put the development of the reactor under the direction of RCN

but the electricity producers were never to lose their grip on the

project. In the early period of nuclear development the reactor was

considered to be a serious alternative. By 1959 Euratom contributed to

its research through an association contract. The Tromp Committee

(chapter 1.3.3) ranked it as a promising project and - on the basis of

information from KEMA - expected a prototype suspension reactor of 20

or 30 MW to be constructed by 1968.

The design and construction of a 0.25 MW test reactor, however, met

with so many difficulties that attention soon turned to the sodium-

cooled fast breeder reactor as an alternative.

Doubts were expressed in 1964, and in 1965 RCN was no longer willing to

be responsible for the annual report on the project. In 1968 the as-

sociation contract with Euratom ended. Financing through the IRK also
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stopped because the council realized that commercial prospects had

become too remote (IR 30 1967). Industrial interests, probably support-

ed by the research organizations, at that moment seemed to have pre-

vailed in the council.

The 0.25 MW test reactor was not completed until 1973, five years after

construction of the 20 S 30 MW prototype was to have taken place. The

electricity authorities did not want to give up their independent re-

search policy and managed to continue their own project for a long

time. It was not until 1974 that the new Minister of Economic Affairs

in the Den Uyl cabinet, under parliamentary pressure, stopped the 30-

percent financing of the project through RCN. With its long support the

ministry demonstrated its inability in judging the merits of nuclear

projects.

VIIi2i3i_The_Nero_£roject

In the first years of its existence RCN had great plans to contribute

to a speedy realization of nuclear electricity production. It aspired

to as many as seventeen policy goals, including the development of a

large nuclear reactor (in fact the KEMA reactor), the development of a

small nuclear reactor (the later Nero project), the production of fuel

elements and isotopes (with Philips), the enrichment of uranium and the

handling of nuclear waste. Between 1956 and 1960 shipowning and ship-

building interests provided the impetus to design a reactor of the

pressured light-water type for the propulsion of sea-vessels.

Industrial interest in the project, however, waned. The Tromp Committee

in 1960 was critical of its commercial prospects, claiming that commer-

cialization would require more years than the commercialization of

large nuclear reactors for the production of electricity. As a result,

major engineering companies directed their activities towards the lat-

ter, using a strategy which excluded RCN.

The lack of industrial interest forced RCN to develop its own plans.

The shipreactor seemed the best option, fitting into the possibilities

of the organization and providing experience in the design and develop-

ment of a complete reactor system. Eventually it could lead to the

production of a Dutch nuclear ship reactor if the shipbuilding and

-owning companies were to revive enough to commit themselves financial-

ly. The policy, however, was a diversion from the industrial
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development.

In i960 RCN proposed to cooperate with Euratom on the basis of the RCN

design of a small pressurized water reactor (Nero project). The associ-

ation contract was signed in 1961. The Delft Technological University

had also started research on a small pressurized water reactor in co-

operation with Neratoom and the Dutch Royal Navy. RCN contributed to

this work too. It was an indirect link to the development of reactor

systems for military purposes (nuclear propulsion of submarines). RCN

statutes did not allow direct military research.

By 1963 the Nero project had become very important to RCN. The planning

by 1964 was for the construction of a prototype reactor. This proposal,

however, met with resistance within the supervisory board of RCN. In-

dustry was not interested in the project and favoured research on

sodium technology. In January 1965 the Minister of Economic Affairs,

represented on the board, asked the advice of the CRK, which proposed

to establish an ad hoc committee. The committee, in which shipbuilding

and -owning interests were predominant, favoured the construction of a

small reactor but its advice was overruled in 1967 by the Industrial

Council on Nuclear Energy's proposal to give priority to research on

breeder reactors (IR 30, 1967). The Nero project was gradually stop-

ped.

The tenacious attitude of the RCN towards its own project probably

annoyed the nuclear industry very much. By 1970 its pressure on govern-

ment and parliament resulted in a review of the RCN program and organi-

zation by a special committee. The committee suggested organizational

changes, which were effected through action by the Minister of Economic

Affairs (see chapter 1.3.5).

The 50 MW project to construct a small nuclear energy reactor was meant

to be the beginning of a Dutch nuclear industry that could ultimately

offer completed nuclear power plants. As such, it was given top prior-

ity by industry (Committee Industrial Nuclear Development 1960).

For this project industry was dependent on the cooperation of the elec-

tricity producers. These had considered the construction of a nuclear

power plant in 1956, but rejected the idea as not being economically

feasible. In 1961 the SEP reconsidered the matter. They favoured the
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construction of a smaller prototype plant (50 MW) of an American de-

sign, the costs of which would be shared by themselves, the Dutch gov-

ernment and Euratom. Construction started in 1965 and was completed in

1969. Through this and other smaller projects certain Dutch engineering

companies developed enough experience to operate as constructors of

nuclear components on the international market.

Through a number of similar but larger projects industry hoped to

create a nuclear industry of its own. For the construction of its next

- commercial - nuclear plant, it had already organized an industrial

combination around Neratoom (IR 30, 1967). However, in 1969 the Elec-

tricity Company of the Province Zeeland (Provinciale Zeeuwse Electri-

citeits Maatschappij - PZEM) - by that time the only provincial elec-

tricity company not included in the SEP! - ordered the second nuclear

plant, not from the Dutch combination but from the German company

Siemens. Though the decision was made independently, it reflected the

disbelief of the electricity companies in an independent Dutch nuclear

industry. The electricity authorities saw no guarantees for a reliable

and competitive production of electricity, if this production was sole-

ly dependent on the nuclear power plants of one Dutch reactor construc-

tion company. The national market was to'o small to provide sufficient

experience. The plans of the Dutch engineering companies had become

obsolete because of the growing size of nuclear installations and the

corresponding growth of research and development costs, combined with

the non-expanding, small, national market. This was why the electricity

authorities blocked the industrial effort at Borssele. Industry, united

in the joint-venture Neratoom, had to reconsider its plans.

The shareholders of Neratoom (see figure 1.3) decided to concentrate

its activities on the SNR project. The two most important partners in

Neratoom, the engineering companies RSV and VMF, each joined a foreign

reactor builder: RSV joined the united States company General Electric

and VMF the West German company Siemens. By means of these two consor-

tia they tried to hold both a national and an international place on

the market for light-water reactors. Following the advice of the IRK

(IR 44, 1970), these companies agreed with the public electricity

authorities that the latter should order its next nuclear power plant

from one of these two consortia. This guarantee of sole admission to

the Dutch market was meant to strengthen the position of the Dutch
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engineering companies in relation to their foreign partners and to give

them a chance to negotiate access to the international market via these

partners.

In 1971 the electricity producers asked for bids for their third nucle-

ar power plant, based on the IRK agreement. After the Borssele affair

the regional electricity companies were no longer able to make inde-

pendent decisions in nuclear affairs. Offers were to be considered by

the central institutions. However, the plans to build nuclear power

plants were postponed due to the deceleration of electricity consump-

tion and the anti-nuclear opposition (chapter 1.3.6). When Minister of

Economic Affairs Lubbers announced the construction of three large

nuclear plants in his energy paper of 1974, he made it dependent on a

positive evaluation of health and safety conditions and on a decisive

government influence on exploitation of the plants.

Through this last condition and through his veto power in electricity \

production planning (obtained in 1975) the minister had taken over the

role of the electricity producers. The commission of new nuclear power

plants had become a political issue to be decided on by parliament and

government and influenced by groups from outside the nuclear energy

sector. The IRK was forced into the role of one of the pressure groups.

The council, in vain, warned on several occasions (IR 64, IR 65 1974)

that if no nuclear plant would be commissioned, the basis of industrial

cooperation with foreign companies would fall apart.

The hearing procedure for the situating of the nuclear plants failed in

1978, due to anti-nuclear opposition, and the decision was postponed

until a national discussion on nuclear energy could take place. The

next nuclear power plant will not be commissioned before 1985. The long

postponement of its construction has resulted in a disruption of the

cooperation of RSV with General Electric and a closing down of its

reactor pressure vessels production capacity.

Research on sodium as a coolant for fast breeder reactors was started

by TNONO in 1961 with support from industry. In 1964 Neratoom applied

to the government for financial support.

The IRK advised that the research be endorsed and a committee of ex-

perts be charged with the supervision of the project. This Components
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Fast Breeder Reactor Committee consisted of, due to the lack of other

experts, the project management of the TNO-Neratoom project and a gov-

ernment representative. The IRK also pointed out that the Netherlands

could not develop and commercialize the SNR on its own and recommended

a search for international cooperation.

TNONO had already made contact with institutions in England, France and

Germany but no cooperative agreement had been reached. Association with

Euratom was applied for in 1965, the same year in which this organiza-

tion announced its intention to keep up with the United States in the

development of fast breeder reactors.

Due to a military and economic controversy between France and Germany

within Euratom, any association of TNO/Neratoom was to be on the condi-

tion that the project be tuned to existing programs in France or in

Germany. Some initial reservations against the full cooperation of the

RCN in the project were made because Euratom feared that it could lead

to an independent Dutch development. However, in the same year an a-

greement of cooperation was reached between RCN and the German insti- '

tute Gesellschaft fur Kernforschung. The RCN program was tuned to the

German programs.

The conditions of France could not have been financially met. Coopera-

tion with Germany was less demanding and made possible a technolog-

ically interesting contribution of Dutch research and industry to the

project.

The IRK pressed hard for cooperation with West Germany in order to give

Dutch industry a chance to participate in the construction of a proto-

type fast breeder reactor of 300 MW, planned by the German authorities

(IR 20 1965). But - in the interdepartmental deliberations (ICK) - a

difference of opinion existed about the necessity of participating in

the project. Industry argued that the project was necessary to advance

technology and some members of the ICK claimed that this could just as

well be reached by stimulating activities outside the nuclear arena.

Furthermore, it became clear that participation in the project would

involve large financial burdens and could endanger other projects. Due

to the favourable fossil energy situation in the Netherlands the pros-

pects of the nuclear market were not bright at that moment. The IRK

argued that the long-term prospects for nuclear energy offered enough

argument for investments now (IR 22, 1965).
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Meanwhile, without a definite government decision, the research and

planning activities in cooperation with Germany went on. At the end of

1966 a change of priorities in favour of the SNR project and at the

cost of the Nero project, suggested by the IRK (IR 27, 1966 and IR 28,

1967), was accepted by the Minister of Economic Affairs. The cabinet in

1967 decided to cooperate with Germany and Belgium on the project with

a 15-percent share. The Nero project was frozen and finally

discontinued. Industrial interests had prevailed. But the arguments put

forward within the ICK were not without grounds, as became evident in

the subsequent developments of the project.

In 1966 plans to build a demonstration plant were already in the design

stage; and in the following years electricity and industrial companies

of the three countries formed consortia to work out these plans. In

1971 these consortia were converted into joint-ventures, in which Ger-

man companies had 70% participation and Belgian and Dutch companies 15%

each (see figure 1.3). The joint-venture of the electricity companies

awarded the contract to build the 300 MW fast breeder reactor at Kalkar

(Germany) to the industrial joint-venture in 1972; the governments of

the three parties were to pay more than 90% of the investment costs.

These costs were to be shared on the same 70 - 15 - 15% basis. In 1966

the Dutch share in the project was an estimated total of 118 million

guilders; in 1979 it had risen to more than half a billion.

Statements and papers of government in the sixties reflected the opin-

ion and priorities of the IRK. Parliament was informed on the progress

of the project, not on its problems. They accepted both the project and

the economic argument for it. However, by 1970, increasing concern

about the economic prospect of the project induced parliament to ask

for a costs evaluation (Tweede Kamer 1970, 3858 - 3888). The results of

this evaluation were positive but parliament was not informed of this

until after the cabinet had decided to participate in the construction

of the Kalkar plant. To finance this plant a bill was introduced, re-

commending a surcharge on electricity prices (Kalkar surcharge) (1972,

12056). Discussion of the bill in parliament prompted for the first

time a discussion of all aspects of the project; and again for the

first time a large minority - the left opposition - opposed a nuclear

project. The bill was accepted but the surcharge became the focus of

the opposition to nuclear energy (chapter 1.3.6). The Den Uyl
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government appeased the opposition by exempting individual citizens

from the surcharge and by re-allocating the money to a general energy

fund from which research on energy alternatives could also draw.

The commitment to participate in the second phase of the breeder devel-

opment - the construction of a 1000 MW commercial breeder reactor - was

postponed until after the completion of the 300 MW plant in the eight-

ies. (13122, 22 1976). In 1975 the SEP decided with her partners to

participate in the French Super Phenix-project. This first step towards

an integration of the French and German breeder projects made a deci-

sion on the second phase of the SNR project superfluous. The SEP par-

ticipation did not need government approval.

The development of the centrifuge process as a means of enriching ura-

nium was started by F0M. As early as the 1950's, international contacts

existed with West Germany and the united Kingdom, where the same pro-

cess was being studied independently. Its attraction over the existing

gas diffusion process was its low energy consumption. The process chal-

lenged the monopoly, position of the United States on the market of

enriched uranium.

This may be one of the reasons why the United States by 1960 had class-

ified its research as secret. The secrecy at least frustrated interna-

tional contact. The official reasons were on security considerations in

East-West relations and the proliferation of nuclear weapons.

The opportunities for marketing the process were perceived by the Tromp

Committee and later by the IRK. The UC project headed on their list of

priorities. In 1962 the RCN was charged with the supervision. Contacts

for cooperation with West Germany failed in 1964 and 1965 and indus-

trial interest was low because the industrial phase still seemed remote

(IR 13, 1964). When a major breakthrough in research was made in 1967,

RCN at first found it difficult to interest industrial companies. Ac-

cording to the IRK, which propagated industrial participation (IR 29,

1967), this was due to the secrecy that had surrounded the project. The

council urged the construction of a pilot plant and - because of the

political implications for nuclear proliferation - an internationaliza-

tion of the project (IR 29 and 30, 1967). Contacts were made with the

United Kingdom and West Germany where significant progress had also



- 241 -

been made in 1968.

In 1969 the joint-venture Ultra Centrifuge Nederland N.V. (UCN) was

established to operate the pilot plant. With a majority participation

of 55% the government took a large share of the risks. The other par-

ticipators were: DSM, Philips» Shell, VMF and RSV (figure 1.3). UCN is

the Dutch partner in two international companies, Centec (construction)

and Urenco (operations and sales), which were formed after the 1970

signing of the agreement for cooperation by the governments of the

Netherlands, West Germany and the United Kingdom at Almelo.

The risk of proliferation as a result of the marketing of enriched

uranium and its technology had been a matter of concern to the Dutch

parliament since 1971. In its discussion of the Almelo treaty, parlia-

ment urged, in vain, the exclusion of transactions with countries that

did not meet the conditions of the non-proliferation treaty (Tweede

Kamer 1970 - 1971, 3087 a.f.). The treaty regulates the powers of a

joint committee in which each of the participating countries has a

representative with veto power; the committee decides on safeguards,

secrecy, participation of other countries and conditions for the sale

(export) of enriched uranium and its technology.

The participation of industry, the financial role of government and the

technical and commercial prospects were hardly touched upon in parlia-

ment. Further developments were virtually all decided upon by the in-

dustrial parties of the three countries and escaped parliamentary con-

trol. The constellation of joint-ventures became very complicated by

1975 and seemed to prophesy its eventual separation into British and

German-Dutch components in the eighties.

In 1976 the Dutch and German partners wanted to increase the enrichment

capacity in Almelo to 1000 tons a year. This was necessary, among other

reasons, to meet the conditions of a German nuclear treaty with Brazil.

Brazil,.however, did not sign the non-proliferation treaty. Strong

pressure outside and in parliament against these sales and against the

extension of the enrichment capacity, the commercial prospects of which

were considered dubious, did not prevent the Minister of Economic Af-

fairs from giving his consent (14261, 5 1978). Industrial interests

supported by German and British political pressure prevailed.

An increase in the capital of UCN was made necessary by the extension

of the enrichment capacity. Industry was not willing to invest more
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money. It considered the project politically and economically too

risky. This forced government to take a larger share in the company:

98% instead of the former 55%. A state subvention herewith developed

into a state enterprise with a dominant position of industrial inter-

ests on its board.

VII^2_.7i_Concluding_remarks

In section 2.1. we indicated that until the mid-sixties every subsector

had its own project. As the commercial prospects for a number of pro-

jects became more certain and their development needed more money,

choices had to be made. It is evident from the fate of the various

projects that - at least in the sixties - alternatives were weighed and

choices were made within the complex of private and semi-governmental

organizations.

The Ministry of Economic Affairs, as a main financer, was very much in-

volved in this decision-making but rather uncritically followed the

advice of the Industrial Council on Nuclear Energy (IKK). This is not

surprising, given government's view of its own role in industry and

research (see chapter 1.3.2) and given its informational dependency on

the industrial, electricity and research organizations.

Within the complex the IRK played a important part as a meeting place

for these organizations. Matters concerning the common goals of the

sector were decided upon within the IRK. The position of the IRK was

a dominant one in governmental decision-making and therewith a powerful

one in nuclear development. But the locus of authority remained within

the dominant organizations from each subsector. The characteristics of

the decision-making fit the context of federative decision-making as

derived from the concepts of Warren (chapter IV.5.4).

In the federative context not every subsector or group of actors had

equal power. Industrial considerations prevailed. The central positions

of the research organizations in the network structure (see chapter V)

- ultimately - were subordinated positions. The electricity producers

and the engineering companies dominated. They had comparably strong

positions. If they agreed on a nuclear project, they formed a decisive

force; disagreement led to inactivity as far as they needed each

other.

Parliament did not influence decision-making on nuclear projects in the
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sixties. It had to judge and decide on projects that were already well

under way. At that stage choices already had been made and alternatives

had disappeared. Parliament was highly dependent on information from

government and, as a result, shared its pro-nuclear position. It could

only superficially control government decisions.

In the seventies this picture changed. Information from groups outside

the nuclear energy sector reached the political parties. Under pressure

from these groups, critical of nuclear energy, parliament had to take a

second look at nuclear development.

Opposition to nuclear energy and the internationalization of nuclear

projects have changed the decision-making structure. Government has

reserved more powers to decide on the construction of nuclear plants.

These decisions have become public issues and are often the subject of

parliamentary debate. Pro-nuclear interests no* have to compete with

anti-nuclear interests on major decisions. On the other hand, pro-nu-

clear foreign governments and industries have become powerful actors.

Now, even more than at the beginning, international politics (prolifer-

ation and political competition among nations) and the necessity of

international cooperation in nuclear production and research have be-

come important environmental elements in Dutch nuclear development. The

new energy situation has resulted in the merger of the nuclear sector

into the energy policy sector. Nuclear interests now have to compete

within the energy sector with other energy sources. Ironically, these

changes occurred at the same moment that connections tightened between

industry, the electricity producers, the Ministry of Economic Affairs

and research, as we will see in section 4. It is clear that the nuclear

struggle will continue for some time.

VII.3. The structure of the nuclear network

directedi meeting and coordination network

In chapter V we concluded that the structure of the 1972 nuclear net-

work was centralized and clustered. The clustering was basically along

subsector lines and these subsectors were analysed in chapter VI. From

this analysis emerged a condensed network, containing the principal

nuclear actors. The structure of this network will be analysed here.

In chapter IV.7.3 we hypothesized (hypothesis 3) that the structure

i
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would be federative with a strong position of the industrial and elec-

tricity interests. We also expected the sector to have-a federative

context of decision-making (see chapter IV.7.4). The data from the pre-

vious section supports this last expectation and also indicates an

influential position of the industrial and electricity organizations in

the determination of nuclear development. With the data from this sec-

tion we will investigate the third hypothesis.

Table VII.2 presents four networks. Each contains the 24 organizations

of the condensed network presented in table VI.4. The lines differ. The

lines of the first network (row 1) are based on all of the interlocks;

those of the second network (row 2) are based on a subsection of the

first: the directed interlocks; the third and fourth networks are in-

duced from the network on directed interlocks and their lines are based

on 2-step relations: the meeting and coordination relations.

Table VII.2. The condensed 1972 nuclear networks.

networks with

lines based on:

(1) all interlocks

(2) directed interlocks

(3) coordination relations

(4) meeting relations

(1)

no.

of

lines

102

75

93

90

(2)

den-

sity

net-

work

.37

.14

.34

.33

(3)

iso-

lated

-

-

6

7

(4)

size

compo-

nent

24

24

18

17

(5)

density

compo-

nent

.37

.14

.66

.61

In each network the number of lines (column 1), the density (column 2),

the number of isolated organizations (column 3), the size of the com-

ponent and the density of the component (columns 4 and 5) are indicat-

ed. The density of the condensed network based on all interlocks is

much higher (.37) than that of the original large network (.12). This

is hardly a surprise because almost all peripheral organizations are

deleted from that network in order to get the condensed one.-The
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network on directed interlocks has a density of .14. We may recall that

a directed network contains maximally twice as many arcs as an undi-

rected network with the same number of points contains lines.. In both

networks (first and second rows) all organizations form one component.

In the case of the directed network it concerns a weak component, which

means that each pair of organizations is connected by a semi-path.

In the coordination network six organizations are isolated. These are

transmitters in the directed network; we regard them as dominant organ-

izations that do not have representatives of other organizations on

their boards or allow reciprocal interlocks(l) (as could be the

case with ministries). The six isolates are the three ministries (EZ,

SZV and OKW), the Parliamentary Committee on Nuclear Energy (KAMK) and

the industrial multinationals Philips and Shell. The other 18 organiza-

tions are highly interconnected by coordination lines : the density is

.66.

The 93 coordination lines (column 1) are formed by 171 coordination

relations. The organizations from the industrial, electricity and gov-

ernmental subsectors that we indicated as dominant organizations in the

previous chapter induce 61 percent of these relations, ""hey coordinate

between joint-ventures, research organizations and councils. The six

semi-governmental research organizations induce no less than 39 of

these relations, primarily, however, between units of the semi-govern-

mental subsector itself.

In the network based on meeting lines the councils and committees (ICK)

are isolated by definition. In addition, two joint-ventures, UCN and

Interfuel, are isolated. They are receivers in the directed network,

dependent organizations that do not have representatives on other

boards.

The 90 lines in the meeting network are formed by 178 meeting

relations. Eighty-one percent of these are induced by the semi-govern-

mental organizations. They are meeting places par excellence. The in-

dustrial joint-ventures form 16 percent of the meeting relations, pri-

marily between industrial corporations but also between these and RCN,

EZ and PEC. RCN and IRK each induce 21 percent of the meeting rela-

tions. Their special position in the networks will be investigated in

the next subsection.
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VII.3.2.1. The RCN

Research organizations and nuclear councils are the most central organ-

izations in networks on all interlocks. The data in chapters V and VI

demonstrated this for the large nuclear network. This also applies to

the condensed network. We will explain the position of the central

semi-governmental organizations by looking at the RCN, IRK and Health

Council. Figure VII.1 pictures the relations of the RCN: directed

interlocks (16 arrows) and undirected interlocks (9 broken lines).

Figure VII. 1. Relations of RCN in the condensed network; directed

interlocks (arrows) and indirected interlocks (broken

lines)
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The Netherlands Reactor Centre (RCN), which played a dominant part in

nuclear research in 1972, is adjacent with 18 organizations in the con-

densed network on all interlocks.

Three reasons may explain the many interlocks. First, the financial and

political dependency on other actors means a dependency on then in
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policy-making. RCN has representatives of the corporations RSV and

Shell, the public electricity companies (PEC) and the Ministries of

Economic (EZ) and Social Affairs (SZV) on its board. The relation with

industry is strengthened by the interlocks with the companies VMF,

Necom and UCN. These are undirected because they are created by

executives, of third companies that are on the supervisory board of RCN

and at least one of the three industrial companies. The industrial and

electricity companies form the group of actors to which the bulk of the

RCN activities is directed. By their favourable acceptance of the RCN

program is the success of RCN as a research organization largely mea-

sured. In order to facilitate the communication of industrial wishes to

the RCN, representatives of industries are on its board. Of course,

only those companies active in nuclear production are represented.

Though the ministries are using RCN facilities more and more, their

representation may be better explained by their position as financers.

These political and financial dependencies limit the freedom of action

of the research bodies, though this limitation may vary in degree. In

section 2 we saw that RCN was able to develop a fairly independent

policy from 1955 to the mid-sixties, owing to the lack of industrial

interest. With the growing industrial involvement in uranium enrichment

and the sodium-cooled fast breeder reactor projects, however, there was

more need for research assistance from RCN. Increasing pressure from

the engineering companies (also via the Ministry of Economic Affairs)

resulted in a conforming of RCN research activities to industrial wish-

es (see chapter 1.3.5).

Second, the research organizations have to coordinate their large joint

research projects. The interlocks of RCN with other research organiza-

tions mainly result from this need. These connections are discussed in

chapter VI.5.4. Not only do research executives coordinate (the direct-

ed lines in figure VII.1) but also representatives of industry, elec-

tricity companies and government who have a seat on the boards of two

cooperating organizations (broken lines) may stimulate coordination in

their own interests.

The third reason for the connections of research organizations like RCN

is their position as a source of scientific expertise. As such, they

are represented on councils and boards of other organizations. RCN is

represented in the IRK, WRK, Health Council and CRV; it has expertise
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in the industrial, safety and health aspects of nuclear developments.

One may question whether it is possible or feasible to combine poten-

tially conflicting objectives - the promotion of nuclear industrial

development and the investigation of the hazards of nuclear installa-

tions and materials - in one organization.

Most connections may occur for a combination of reasons. The connection

between UCN and RCN, for instance, may be the expression of both the

coordination on uranium enrichment between the two organizations and

the contribution of expertise from RCN, which coordinated the uranium

enrichment research from 1962 onwards.

The mediator position of the research organizations is expressed in

their contribution to the meeting and coordination relations in these

condensed networks. Together they induce 47 percent of the meeting

relations and 39 percent of the coordination relations. All six organ-

izations contribute to these relations but RCN, TNONO, FOM and TNOC are

the main inductors.

VII.3.2.2. Th3 IRK

According to adjacency, the most central council in the network on all

interlocks as well as in the network on directed interlocks only is the

Industrial Council on Nuclear Energy (IRK).

The council discusses industrial nuclear policy, with its strong impli-

cations for research policy. Here the nuclear program is preshaped and

often, to a large degree, fixed by commitments, before it enters the

political arena of ministerial and parliamentary discussion.

The directed interlocks (9 arrows) and indlrected interlocks (11 broken

lines) that connect IRK with 16 other organizations in the condensed

network are given in figure VII.2.

It can be seen that the connections are such that the whole spectrum of

expertise, available from the industrial companies, the electricity

companies, the research organizations and government is represented.

Owing to this, the council is better able to combine and connect infor-
mation than other bodies with less efficient connections. This may give

it a lead in policy-making. In fact, subsequent Ministers of Economic

Affairs have relied very strongly on the council, praising its perform-

ance. One of them - Langman - stated that the allotment of the budget

for industrial nuclear development has always conformed to the
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Figure VII.2. Relations of the IRK in the condensed network; directed

interlocks (arrows) and undirected interlocks (broken

lines)
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suggestions of the IRK (Zitting 1971-1972, 11761, nr. 2, p.11).

The influence of the IRK did not only result from this lead in informa-

tion. Other factors contributed to its position. All important inter-

ested parties - the engineering companies, the electricity companies

and the research organizations RCN and TNONO - are represented in the

IRK; and the companies have a majority position. Furthermore, the pres-

ence of high civil servants as advisors to the council provides a di-

rect link to the ultimate centre of governmental decision-making in

nuclear development: the Ministry of Economic Affairs. And finally, the

council is not 'hindered' by representatives of what were long felt to

be subordinated interests in defining nuclear policy, namely health and

safety.

VII.3.2.3. The Health Council

The Health Council is, according to adjacency, a central point in the

networks on all interlocks. It is adjacent with 18 organizations in the

larger network of chapters V and VI and with 13 organizations in the

condensed network, including the Ministry of Social Affairs and Public

Health (SZV). But it is not connected with the Ministry of Economic
Affairs, the most influential in nuclear policy. With the exception of

the UCN, the council has no connections with industrial companies; it
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is especially related to research organizations and therefore forms a

meeting place for their directors and government officials. This is

particularly apparent if only the directed interlocks are taken into

account» The interlocks of the council in the condensed network are

presented in figure VII.3.

Figure VII.3. The relations of the Health Council in the condensed

network; directed interlocks (arrows) and undirected

interlocks (broken lines)
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Subcommittees of the council advise on scientific progress in matters

of public health. But the advice of the Health Council enters the

decision-making on nuclear policy at a late stage, too late to stop a

project or to alter it in a decisive way. On this aspect as well as the

aspect of direct personal access to the most important policy-maker,

the Health Council clearly scores lower than the IRK.

VII.3.2.4. Centrality and influence

With the RCN, IRK and Health Council centrality is measured according

to adjacency in networks on all interlocks. With the IRK this central-

ity coincides with a power position in nuclear development. With the

RCN this is the case to a much smaller degree, and the Health Council

combines very little influence with a central network position. This

network centrality is not a sufficient indicator of policy influence.

Further indications of influence may be gained from the position of the
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organizations in other networks. For each condensed network of table

VII.2 the ten organizations with the highest adjacency are listed. For

the directed network we give three orderings: total adjacency (column

1), outadjacency (column 2) and inadjacency (column 3).

Table VII.3. Ten central organizations in three condensed networks

1

2

3

4

5

6

7

8

9

10

directed

adjacency

RCN

TNOC

TNONO

FOM

IRK

ZWO

EZ

SHELL

HEALTH

RSV

16

11

11

9

9

8

8

7

C. 6

6

network

outadjacency

EZ

TNOC

SHELL

RCN

SZV

RSV

PEC

TNONO

OKW

ZWO

8

8

7

7

6

5

5

5

4

4

inadjacency

RCN

IRK

FOM

TNONO

ÜCN

HEALTH C.

INTERFUEL

ZWO

NECOM

TNOC

9

9

7

6

6

6

5

4

3

3

meeting network

adjacency

TNOC

RCN

EZ

SHELL

TNONO

PEC

ZWO

RSV

SZV

VMF

15

14

14

14

14

13

13

12

12

9

coordination network

adjacency

RCN

IRK

TNONO

FOM

ÜCN

HEALTH C.

ICK

VMF

INTERVUEL

CRV

17

17'

14

14

14

12

12

10

10

10

In the directed network the position of the research organizations as

mediators stands out. RCN is central in all networks: in the meeting

network, which stresses its participation in policy-making, and in the

coordination network, which stresses its dependency on and

interdependency with other organizations. It has a high outadjacency

(7) and inadjacency (9). It is adjacent t£ research organizations,

joint ventures and councils, that is, to other meeting places of the

network. This explains its central position in the meeting network. It

is adjacent from many mediator and transmitter organizations with large

outadjacency from industry, government and electricity, which explains

its central position in the coordination network.

RCN cannot be regarded as one of the most influential actors

(VII.3.2.1), so centrality in all networks does not indicate policy
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influence. In chapter V we related dominance to a position of high

outadjacency and very low or zero inadjacency. The ministries (EZ,

S2V), some industrial producers (Shell, RSV and VMF) and the electric-

ity producers (PEC) are among these (2). They are central according

to outadjacency in the directed network and according to adjacency in

the meeting network. They do not have central positions (except VMF) in

the coordination network. If we only take lines of multiplicity two or

more into account in the meeting and coordination networks, this more

clearly stands out. A combination of centrality in the directed and

meeting networks and a peripheral position in the coordination network

better indicates influence in policy-makingC^).

Does the combination of high inadjacency and centrality in the coordi-

nation network mean little policy influence? This is not the case. The

councils have by definition outadjacency zero; they are isolated in the

meeting network and often central in the coordination network. Still,

the most influential actor in nuclear policy-making is the IRK, though

we must not forget that the influence of the IRK is dependent on the

cooperation, effectiveness and influence of the dominant organizations

represented in it.

In sum, centrality does not automatically indicate policy influence.

Centrality in all four networks must be compared. But even then there

exists no absolute relation between centrality and influence. Other

elements count, such as:

- the nature of the organizations with which a point is adjacent (see

the difference between the IRK and the Health Council);

- the degree to which a point is a unique communication centre. In the

networks of 1964 and 1969, as we will see, the Central Council on

Nuclear Energy (CRK) was- a central point. But it had little policy

influence. It was a superfluous communication centre; and

- the persons who are represented on the board. In chapter V.4 we saw

that the IRK contained through its members a unique combination of

expertise.

These elements can be investigated within network analysis and they

will give, a fair indication of power and influence positions. However,

still other elements are important:

- on which subjects does an organization decide or advise and how im-

portant are these in the policy field? For example, the industrial



- 253 -

aspects of-nuclear development - subject of the IRK - were more

important than the health aspects - subject of the Health Council -

in determining the fate of the nuclear projects,

- at which moment does an organization enter decision-making?

- how effectively does an organization operate?

These elements are to be investigated in the analysis of decision-

making.

YIïi2i3-._The_federative_structure

The basic relations of the structure of the directed network is

indicated in figure VII.4.a and b. Figure VII.4.a represents the

relations between the subsectors. The subsector semi-government is

split into 'research' and 'advice'. We have already indicated these

relations in our analysis of the subsectors in the previous chapter.

Industry, government and electricity have access to the policy-making

of the research organizations. They, together with these organizations,

deliberate about nuclear development and the policy to be followed by

government in the nuclear councils»

Figure VII.4. Structure 1972 directed network; (a) basic relations

between subsectors (b) differentiation in industrial and

health aspects

(a) (b)

industry industry

government

electricity councils

ez

electricity szv
health council

Figure VII.4.b differentiates the industrial and health aspects. The

industrial aspects are cared for by industry, the electricity pro-

ducers, research organizations, especially RCN and TNO, and by the

Ministry of Economic Affairs (EZ). The health aspects fall under the
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Ministry of Social Affairs and Health, the research organizations and

to a lesser degree the electricity companies through their research

organization KEMA.. The double responsibility of the research organiza-

tions is the most striking aspect in this figure.

Representatives of the most active industrial corporations in nuclear

energy (Shell, RSV and VMF) meet each other on the boards of the joint-

ventures and in the IRK. and RCN. These also form their meeting places

with the electricity authorities (PEC), the RCN and the Ministry of

Economic Affairs. The research organizations, IRK and the Health Coun-

cil form meeting places in most of the other relations. The IRK is a

meeting place in almost all relations between industrial actors, the

PEC, the Ministry of Economic Affairs, and the research organizations

RCN, TNOC and TNONO. Research and industrial matters are discussed

between these actors. The Health Council forms a meeting place between

the Ministry of Social Affairs and Health, the Ministry of Education

and Sciences and research organizations like TNOC, ZWO and RCN. Except

for TNOC and RCN, industrial nuclear matters are not discussed between

these actors; health and scientific matters prevail. RCN and the TNO

organizations are typically in the intersection of these policy as-

pects.

In chapter V we concluded that the structure of the nuclear network is

centralized and clustered. The semi-governmental organizations form the

centre of the network and the network is clustered along functional

lines in industrial, electricity and semi-governmental subsectbrs.

In IV.7.3 we hypothesized that the structure would be federative, if

the dominant organizations from the subsectors industry, electricity

and government would be connected _to_ the semi-governmental organiza-

tions by directed interlocks and interconnected densely by meeting

relations. This hypothesis is confirmed here. Figure VII.4.a and b

demonstrates the directed interlocks. The density of the meeting rela-

tions between these dominants is very high.

In this federative structure none of the subsectors has obtained a

decisive and exclusive position of dominance.

The engineering companies can, through their connections with research

and advisory bodies, exercise influence in all phases of a nuclear

project. They can participate in the decision-making of the research

organizations, where the project starts; in the decision-making of
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government, important for further financial support; and in the reali-

zation of the production, effected by themselves. In the IRK, indus-

trial managers can negotiate with the electricity authorities and gov-

ernment in an attempt to secure a market for their products. This hap-

pened in 1969 after the electricity companies refused to order their

Borssele plant from the Dutch industrial consortium (section 2.4).

The Borssele incident also indicates one of the checks of industrial

influence: the position of the electricity authorities as independent

buyers. The electricity authorities have the same access to government

and the research organizations as the engineering companies. Through

this access they can indicate which industrial development project they

may receive favourably and which not. To the extent that industry is

dependent on the national home market and this market is controlled by

the electricity producers, the opinion of the latter is decisive. This

is the case with nuclear power reactors. To the extent that the elec-

tricity producers are interested in a national nuclear industry, they

are dependent on the industrial companies.

Government policy has, as we have seen in section 2, always been fav-

ourable to nuclear industrial development and the Ministry of Economic

Affairs has lent a willing ear to industrial wishes. But there was a

limit to the willingness to invest financially and government did not

have the authority to impose its will on the electricity producers.

Similarly, government could not force industry to continue investment

in undertakings that industry no longer deemed necessary. This was the

case with the uranium enrichment project (section 2.6).

The power position of government lies in its financial and legal re-

sources. No project can be financed by industry or one of the other

partners alone. And for each nuclear installation the permission of

governmental authorities is necessary.

On the other hand, government is dependent on industry and the electri-

city producers, not only for their cooperation but also for important

policy information. Industry, electricity producers and research organ-

izations constitute the centres of industrial technological information

on nuclear development. None of the ministries has had enough techno-

logical and industrial competence to evaluate effectively the claims

and prospects of the other parties.

These three main groups of actors depend on each other in nuclear
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development. They and the research organizations agree on the necessity

of nuclear technology for energy production but each has its own inter-

ests to defend. In the policy meetings on the boards of semi-govern-

mental bodies they may try to harmonize their interests and develop a

common policy. The communication structure prevents any one of the

parties from becoming dominant.

The health and safety aspects of nuclear development are guarded by

organizations that have partly a separate place in the network. Judging

from the network structure, it is doubtful that they have an effective

countervailing power position. For their information they are dependent

on and connected to research organizations that also have a stimulative

task in nuclear projects. Furthermore, the Ministry of Social Affairs

and Health is not the only ministry with the authority to licence nu-

clear power installations. It shares this authority with the Ministry

of Economic Affairs. Here again, in the Ministry of Economic Affairs,

two potentially conflicting tasks are united.

The network as a whole constitutes a closed information system. The

more involved an organization is in nuclear energy, the more central

its position in the communication and information network and the more

extensive its information. Because citizen groups, not regarded as

interested parties, must operate outside the circuits of the network,

they often fail to obtain essential technical and political data.

In chapter IV.5.3 we introduced Aldrich's model of the 'loosely joined

hierarchical system'. We deduced from this model that a policy network

would be centralized with hierarchical intrasubsector structures and

federative intersubsector structures. With the exception of the intra-

subsector structures, the nuclear energy network fits Aldrich's model.

We saw in chapter VI that not all subsectors are hierarchical. We also

saw that in the federative industrial subsector the dominant organiza-

tions function as links to other subsectors. We may have interpreted

Aldrich's intrasubsector structures too narrowly.

VII.4. Network changes

VII.4.1. Decisions on network organizations

In chapter I we emphasized institutional changes in the Dutch nuclear

energy sector. The establishment of the RCN in 1955, the creation of
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the nuclear councils in 1963 and the creation of joint-ventures in the

sixties and seventies were all adaptations to the growing industrial

character of nuclear energy and strengthened the position of industry.

The creation of the General Energy Council (1975) and the National

Steering Group on Energy Research (1975) and the redefinition of the

tasks of RCN in 1975 are examples of the incorporation of the nuclear

energy sector into the larger energy sector in reaction to the energy

crisis of 1973. New ideas about democratic representation stimulated by

public opposition to nuclear energy resulted in the inclusion - though

marginal - of labour unions, environmentalists and consumer groups as

actors in the advisory structure.

Sector organizations failed to propose fundamental changes as they are

too much concerned with their own position. This was the case with the

FOM proposal to establish a new reactor centre and the proposal of the

Committee on Atomic Energy in 1960 to create a nuclear energy advisory

structure.

The external or peripheral network actors - parliament and the cabinet

- under pressure from deprived interests - at first industry and.later

anti-nuclear consumer groups - enforced structural changes in which

existing power positions were broken and new ones formed.

Parliament has played an important part as translator of changes. By

resisting the FOM and the Committee on Atomic Energy proposals (both

adopted by government), it secured a better position for industrial'and

electricity interests in the sector. It criticized the inadequacy of

some councils in 1969 and accepted the structural adaptations of the

Den Uyl cabinet, the sole instance in which the cabinet itself came up

with structural suggestions that were not prompted by powerful sector

organizations.

VIIi4i2i_#Changes_in__intersubsec
(<:or_communication

To investigate the changes in the nuclear energy network itself we

analysed the condensed nuclear networks of four years: 1964, 1969, 1972

and 1975. In these years the composition of the set of organizations

changed, already reflecting the development referred above. Table VII.4

presents the changes in network composition from 1964 to 1972.

In the industrial subsector joint-ventures were established: UCN enters

the network in 1969, Interfuel in 1972, and NEOM and NUCOM in 1975. In
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1975 Interfuel is no longer part of the network.

Between 1965 and 1967 five partners in the joint-venture Neratoom merg-

ed into the Rijn Schelde Company which in turn merged with the Verolme

Shipbuilding Company in 1971 to become the Rijn Schelde Verolme - RSV -

Concern. Stimulated by a decline in the shipbuilding market and by the

wish to concentrate engineering capacity, these mergers resulted in a

concentration of nuclear activities in RSV, which became the most prom-

inent nuclear production company in the Netherlands. To facilitate the

comparison between the networks, we aggregated the five predecessors of

RSV in the 1964 network into one point: RSV.

Table VII.4. Changes in network composition 1964-1975

1964

1 industry (6):

DSM, Philips,

Shell, RSV,

VMF, Necom

2 electricity (1):

PEC

3 government (5):

EZ, OW, SZV,

ICK, KAMK

4 research (6):

RCN, FOM, TNOC,

TNONO, TNOGO,

ZWO

5 councils (4):

CRK, IRK, WRK,

Health Council

1969

industry (7):

+ UCN

electricity (1):

idem

government (5):

idem

research (6):

idem

councils (4):

idem

1972

industry (8):

+ Interfuel

1975

industry (9):

- Interfuel

+ NEOM, + NUCOM

electricity (1): electricity (1);

idem idem

government (5): government (5):

idem idem

research (6):

idem

councils (4):

- CRK

+ CRV

research (6):

idem

councils (5):

- WRK

+ AER, + LSEO

The electricity and governmental subsectors and also the set of re-

search organizations remain unchanged. The Ministry of Social Affairs

and Public Health, however, is in 1972 and 1975 split into two minis-

tries: that of Public Health and Environmental Protection and that of

Social Affairs. In 1972 the CRK is no longer included. This council was
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then due to be dissolved and did not function.

The Committee on Reactor Safety (CRV) enters the network in 1972, and

the General Energy Council (AER) and the National Steering Group on

Energy Research (LSEO) in 1975. The WRK ended its activities about that

time and drops out of the network.

We will investigate the changes in communication in and between groups

of actors from different subsectors as expressed by the changes in

density between them in the meeting networks. The changes are indicated

in figure VII.5.

Figure VII.5. Density within and between groups of actors in the

meeting network from 1964 to 1975; (a) 1964, (b) 1969,

(c) 1972 and (d) 1975.

INDUSTRY L30) INDUSTRY (.30)

(a)

MINISTRIES

(1.0)

MINISTRIES

(1.0)

RESEARCH (.73)

INDUSTRY (.70)

RESEARCH (.80)

INDUSTRY (.80)

(0 (d)

MINISTRIES

(1.0)
PEC
(1.0)

MINISTRIES

(1.0)

89

RESEARCH(.87) RESEARCH (.931

The councils are not included in this analysis because they are by

definition isolated in meeting networks. A circle indicates a group.

Within each group the internal density is indicated. At the lines be-

tween the groups the bipartite densities are given.

The groups are Industry - the five industrial companies of the group
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Companies I: RSV, VMF, Shell, Philips and DSM -, Ministries - the three

main responsible ministries -, Research - the six research organiza-

tions selected in the previous chapter: RCN, TNONO, TNOC, FOM and ZWO -

and the public electricity companies united in one common actor: the

PEC.

The differences between 1964 and 1969 are not substantial but in 1972

and 1975 the position of the industrial corporations has become defin-

itely stronger. Their internal coordination has increased as have their

meetings with the electricity authorities (1964: .40 - 1975: 1.0), with

civil servants of three ministries (1964: .33 - 1975: .86) and with

research managers (1964: .30 - 1975: .73).

In contrast with the other groups, industry contains some companies

with few nuclear activities - like DSM - or with nuclear activities

that have changed dramatically during the period covered - like Philips

and Shell. Because of this, the densities even underestimate the posi-

tion of the most involved industrial companies.

The larger industrial involvement is a direct consequence of the grow-

ing industrial character of nuclear activities, as evidenced by (1) a

concentration within the nuclear industry (see RSV above); (2) indus-

trial cooperation on major nuclear projects (see section 2); (3) in-

ternationalization of nuclear development (section 2) and (4) a chang-

ing attitude of industry towards the research organizations, especially

RCN (chapter 1.3.5).

This growing industrial involvement is the main change on a subsector

level in the nuclear network.

VIIi4^3i_Indiyidual_changes_of_gosition

Figure VII.4 does not express individual changes in network position.

These can be seen in table VII.5.a and b. Table VII.5.a indicates the

contribution of an organization to the meeting relations of the meeting

network. As we know from chapter VI.5.2 the meeting network is induced

from the directed network. Mediators and receivers may induce meeting

relations. The percentage allocated to each organization in table

VII.5.a indicates the contribution of that organization to the total

number of meeting relations. For each meeting network the number of

meeting relations and the number of lines formed by these meeting rela-

tions, as well as the average multiplicity of these lines and the
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Table VII.5. Contribution of organizations to meeting and coordination

relations; (a) meeting networks and (b) coordination networks*

(a)

Network

meeting relations

lines

average multiplicity

density

ordering of organi-

zations according

to their contribu-

tion to the meet-

ing relations

1964

113

61

1.9

.26

CKK 25%

Health C.13%

TNONO 13%

RCN 9%

IRK 9%

FOM 9%

1969

150

73

2.1

.29

CRK 19%

RCN 14%

IRK 14%

FOM 14%

Health C.10%

TNONO 10%

1972

175

92

1.9

.33

RCN 21%

IRK 21%

FOM 12%

TNONO 9%

UCN 9%

Health C.9%

1975

178

101

1.8

.31

RCN 31%

IRK 20%

UCN 8%

FOM 8%

TNONO 8%

Health C.6%

(b)

Network

coordination

relations

lines

average multiplicity

density

ordering of organi-

zations according

to their contribu-

tion to the coor-

dination relations

1964

122

70

1.7

.30

Philips

PEC

TNOC

EZ

SZV

OW

23%

17%

17%

12%

8%

8%

1969

155

82

1.9

.32

TNOC

EZ

PEC

SZV

RSV

OW

29%

18%

10%

10%

6%

6%

1972

169

93

1

«

TNOC

EZ

Shell

RCN

SZV

RSV

.8

34

17%

17%

13%

13%

9%

6%

1975

183

110

1.7

.34

EZ 25%

Shell 15%

RSV 8%

SZV 8%

TNOC 8%

Philips 8%

* The organizations above the broken line together induce more than

fifty percent of the meeting and coordination relations,

respectively.



- 262 -

density are indicated.

The number of meeting relations an organization induces is related to

its inadjacency (see chapter III.5.2). The position of an organization

in the ordering of table VII.5.a indicates its importance as a communi-

cation centre.

Table VII.5.b indicates the contribution of an organization (mediators

and transmitters) to the coordination relations of the coordination

network. For each coordination network the number of lines, the average

multiplicity and the density are indicated. The position of an

organization in orderings of table VII.5.b indicates its the importance

as a coordinator between organizations. The position is related to the

outadjacency of the organization in the directed network.

The growing influence of industrial interests is expressed in the

positional changes of tables VII.5.a and b. In 1964 the CRK, Health

Council and TNONO were the organizations responsible for more than

fifty percent of the meeting relations between prominent nuclear organ-

izations. From 1964 to 1975 the number of meeting relations increased

and those organizations in which industrial interests are prominent

gradually contributed in a growing percentage to the meeting relations.

In 1975 RCN and the IRK together created 51 percent of the meeting re-

lations. RCN, the IRK, UCN and TNONO - all organizations with strong

industrial representation - accounted for 67 percent of the relations.

The disappearance of the CRK between 1969 and 1972 did not influence

the density of the network and no essential links were broken. Only the

multiplicity of the lines decreased from 2.1 to 1.9. The CRK appeared

to be a superfluous meeting centre in the 1964 and especially the 1969

networks.

In 1964 Philips was the largest contributor to coordination lines. It

was connected to all research organizations (except TNOGO), to the IRK

and WRK and to Necom. This position had changed dramatically by 1969.

By that time Philips had withdrawn from nuclear activities because the

Dutch electricity producers had created too few opportunities for it to

market its fuel elements. From 1964 to 1975 the Ministry of Economic

Affairs, the multinational oil company Shell and the engineering com-

pany RSV emerged as important coordinating centres in the nuclear

structure.

The positions of EZ 'and Shell stand out particulary in 1975. The
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position of EZ may be a consequence of the growing responsibilities of

the Ministry of Economic Affairs in nuclear development. We have put

forward in chapter 1.3.6 that the government changed its attitude to-

wards nuclear development, reserving more decision-making power in

nuclear programs for itself. The position of Shell may indicate that

the nuclear energy network has become part of a larger energy network.

By the end of 1975 the first consequences of the changed energy situa-

tion were realized through the establishment of the AER and LSEO (see

chapter 1.3.6). Active in oil, natural gas and coal, Shell has a strong

position in this general energy policy network.

The changes in involvement of the industrial subsector and the individ-

ual organizations in it coincide with changes in their position in the

nuclear policy network. This again underlines the importance of network
analysis in public policy analysis.

VII.5. Summary

The relation between government and industry stands out as an important

environmental influence on the structure of the nuclear network. In

chapter IV.7.3 we deduced from this relation hypothesis 3, namely, that

the network would have a federative structure. This hypothesis is con-

firmed by the data of the nuclear network (section 3). The network is

centralized and clustered. The most important actors in the subsectors

industry, electricity and government have dominance relations to the

semi-governmental research institutions and councils. These dominant

organizations also are interconnected densely by meeting relations and

they coordinate (within and between subsectors) between more dependent

organizations as joint-ventures, research organizations and councils

(section 3.3).

The centre of the network based on all interlocks consists of research

organizations and councils. The research organizations, due to their

character as mediators, are central in all networks (section 3.2.2).

But centrality, as such, is not an indicator of power or positions of

influence.

A high inadjacency in the directed network combined with a central

position in the coordination network points to a dependent position.

This may be one of influence - like the IRK - or one of little or no
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influence at all - like the Health Council (sections 3.2.2 and 3.2.3).

Centrality is not a sufficient indicator. Other data has to be taken

into account like the character of the adjacent points, the uniqueness

as a centre, the subjects discussed or decided upon, etc. (section

3.2.4). A high outadjacency in the directed network, combined with

centrality in the meeting network, seems to be an indicator of

positions of power and influence. Summarizing, we may consider the

personal interlock an indicator of power and influence. But the net-

works based on personal interlocks need extensive analysis and compari-

son with each other before substantive conclusions may be drawn.

Aldrich's 'loosely joined hierarchical system' (chapter IV.5.3) is to a

considerable extent supported by the data (section 3.3). The federative

structure coincides with a federative context of decision-making, as we

concluded in the summary of the decision-making on nuclear projects in

section 2.7.

Changes in network positions are related to changes in involvement in

and impact on nuclear development. The most dramatic change from 1964

to 1975 was the growing involvement of industry in nuclear activities,

coinciding with the strengthening of their position in the nuclear net-

work (section 4.2). Minor as well as individual changes of the network

were decided upon in the network itself, but large and controversial

changes on.V' occurred as a result of decisions by or pressure from par-

liament, which was only - and probably rightly - peripheral in the

network structure (section 4.1).

NOTES

(1) The ministries are not transmitters by definition. Sometimes a

person associated with another organization has a direct advisory

position with the ministry. In other countries reciprocal inter-

locks are allowed between a ministry and other parts of govern-

ment.

(2) Although ministries are not transmitters by definition, their in-

adjacency mostly is very small. That does not imply that their

outadjacency is high. The outadjacency of the Ministry of Education
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and Sciences is low and this ministry is therefore not included in

the group of dominant organizations.

The reverse is the case with the councils. These have no outadja-

cency, but their inadjacency in a particular network may range from

zero to very high. In this condensed network the inadjacency of the

councils ranges from 2 (CRV) to 9 (IBK).

(3) A high outadjacency does not automatically imply a central position

in the meeting network. If an organization is outadjacent to organ-

izations with inadjacency equal to one, it is isolated in the meet-

ing network. This is the case with the organizations i'n the outtree

presented in figure IV.3.
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CHAPTER VIII. SUMMARY AND CONCLUSIONS

VIII.1. The method of analysis

The main objectives of this study have been to indicate the principle

structures through which much of governmental nuclear policy is formed

and to develop a model for the analysis of policy communication net-

works •

Public policy is defined as the actions and non-actions of governmental

and private actors that bindingly allocate values for the whole soci-

ety* Public policy thus is not confined to government agencies alone.

Public policy analysis should be done on three levels: (1) the

environmental level, (2) the level of relations in the policy network

and (3) the decision-making level.

Environment is defined as those factors and relations that have an

impact on public policy but cannot be analysed on the policy network

level. Social elements, like industrial relations and international

contexts and developments, and technological elements are the jiain

environmental categories.

The policy network level includes relations between actors, the struc-

tural configuration of these relations and the position of actors in

it. On this level organizations are considered to be the main actors.

The analysis of policy networks therefore is interorganizational analy-

sis. We define a network with respect to a policy field, which is the

set of activities, goals, problems, ideas, etc. related to a certain

subject or complex of subjects. The policy network is the set of actors

that participate in or are influenced by the activities in the policy

field and the set of relations that have relevance to these activities.

On the decision-making level the actual behaviour in policy formulation

and implementation is studied. This is a detailed analysis of those

stages of the political process that are called the decision-making

stages. Demands stand at the beginning of this process; outcomes at the

end.

Our study has concentrated on the policy network level (chapter III).

Dependency or power relations and communication relations are consider-

ed. Dependency relations are based on unequal access to financial,

informational, political and other material and immaterial resources.
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Some of these power relations are institutionalized. A spécial category

of institutionalized relations is the personal interlock. This is an

institutional relation that also forms a communication relation»

Through the personal interlock not only information can be exchanged

but also control can be excercised, interests represented and policies

coordinated or decided upon. The personal interlock may thus reflect

associated power and influence relations.

Several personal interlocks can be distinguished if the function of the

interlocker within its organizations is taken into account. The execu-

tive manager who represents his organization on the board of another

organization as an outside director induces a directed interlock from

his organization to the other organization. Organizations that have an

overlap in their executive management are considered to be highly in-

terdependent. This strong symmetrical interlock is called the recipro-

cal interlock. A much weaker symmetrical interlock, the undirected

interlock, exists when there is an overlap between the sets of outside

managers of two organizations.

The personal interlock has many aspects that may be represented by

different induced lines. The aspect of dominance, of promoting one's

own interests and controlling the exchange of information, is repre-

sented by the directed interlock. The aspect of confrontation or

coordination of interests and the exchange of information on an equal

basis is represented in the meeting line, which is a special 2-step

relation. Another 2-step relation is the coordination line. This rela-

tion represents the aspect of coordination and exchange of information

between the connected orgnizations in the interests of a third organi-

zation.

The networks are analysed with concepts derived from graph theory. The

limited transitivity of the personal interlock as a means of communica-

tion determines the selection and interpretation of graph analytic

concepts (chapter IV).

Centrality of an organization is measured by: adjacency, 2-neighbour-

hood, 2-rush and 2-cutpoint centrality in symmetric networks; outadja-

cency and inadjacency in directed networks. In networks based on 2-step

relations, i.e. coordination and meeting networks, only the adjacency

measure is relevant.

The concepts of density and clique are used to determine the clustering
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of points in a network.

Ir. general, most analytical tools are developed in relation to networks

with symmetric lines, of which the coordination and meeting networks

are special, simple cases because all distances longer than one are

meaningless. For the analysis of directed networks many measures had to

be adapted to the different categories of points and paths in these

networks (chapter IV.3).

Network structures are characterized by four different concepts: cen-

trality, clustering, hierarchy and federative. A centralized network

contains central points and has a stratification in density by which

the density between the central points is highest and the less central

points have a higher density with the centre than among themselves. A

network is considered to be clustered if groups of points can be dis-

tinguished such that the density of relations between points in the

group is higher than the density of relations between points of differ-

ent groups. Centralization and clustering determine eight different

structures in symmetric networks (chapter IV.5.1). The configuration of

the arcs determines whether the structure of a directed network is

hierarchical or federative. In a hierarchical structure arcs go from

the centre, consisting of dominant organizations, to the less central

organizations. Coordination lines prevail between the non-centrals. In

a federative structure the dominant organizations are not central and

the direction of the arcs is from these dominants to the centre; meet-

ing lines prevail between the non-centrals.

Aldrich's model of a loosely joined hierarchical system is interpreted

as a centralized network with hierarchical intragroup and federative

intergroup structures(Aldrich 1974). The federative intergroup struc-

ture can coincide with a federative context of decision-making, as

defined by Warren (1967). Both the concepts of Aldrich and Warren are

used in our analysis of the Dutch nuclear policy sector.

The analysis encompasses the period from 1964 to 1975, in which the

Dutch nuclear industrial activities emerged (chapter IV.6). Network

data is gathered for the years 1964, 1969, 1972 and 1975. The analysis

concentrates on the network of 1972, the year in which nuclear develop-

ment seemed to have reached industrial maturity.

The network organizations are divided into subsectors and groups. Each

subsector contains organizations involved in a certain category of
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activities» The groups are a subdivision of the subsector, determined

by their additional functional specificity and degree of involvement in

nuclear activities. The four subsectors are:

- the industrial subsector, containing industrial companies and joint-

ventures;

- the electricity subsector, containing regional authorities, regional

electricity companies and central electricity institutions;

- the semi-governmental subsectors, containing several research organi-

zations and councils; and

- the governmental subsector, containing ministries, agencies and the

parliamentary committee on nuclear energy.

The analysis of the network serves three objectives, often more than

one at a time:

- to evaluate the adequacy of the method of network analysis and the

meaning of networks on personal interlocks;

- to evaluate the relation between position in the network structure

and influence in public policy-making; and

- to characterize the structure of the nuclear energy network.

VIII.2. Empirical results

VIII.2.1. Network analysis and the_relevance of the personal

interlock

In chapter V we analysed the network based on all personal interlocks

and 2-step relations. These were generally interpreted as communicative

links.

The centrality of organizations was measured according to five criter-

ia, each emphasizing a different aspect of the position in a communica-

tion network. Due to the centralized stru *"ure of the network the or-

derings according to adjacency, 2-neighbourhood number and 2-rush show

a great deal of consistency.

In the ordering according to six or more 2-step relations organizations

adjacent to many centrals stand out whereas organizations adjacent to

many peripherals score lower. In the ordering according to cutpoint

centrality less central organizations (according to adjacency) are

placed high because they connect peripheral organizations to a large



- 270 -

component densely interconnected by interlocks and 2-step relations.

The relevance and discriminative power of centrality measures thus are

dependent on the specific structure of a network» In the subsequent

analysis adjacency was used to indicate centrality.

Another problem attached to centrality arises in the comparison of

different networks (chapters VI and VII). A high adjacency in the net-

work on all interlocks does not imply a high adjacency in the network

on directed interlocks or in the meeting network, nor do high adjacen-

cies in these networks have the same meaning.

In the network on all interlocks a high score is biased towards the

organizations with a mediator or receiver position in the directed

network. These are often dependent organizations.

A high outadjacency in the directed network combined with a central

position (high adjacency) in the meeting network and an isolated posi-

tion (zero adjacency) in the coordination network may indicate a domi-

nant position; a high inadjacency combined with a central position in

the coordination network and an isolated position in the meeting net-

work may indicate dependency. Other data also should be taken into

account, like the character of the adjacent points, the uniqueness as a

centre, and the activities of the organization (chapter VII.4.).

Component analysis appeared to be useless to determine clusters because

the network contains one large component of 74 organizations. Clique

analysis gave better results, although the interpretation of the re-

sults was hampered by the fact that cliques do overlap. In the analysis

of cliques based on 2-step relations multiplicity criteria should be

used to avoid personal cliques or very large, non-interpretable and

largely overlapping cliques (chapter V). Most satisfying was the den-

sity analysis in and between groups of functionally related organiza-

tions. With this technique network results can be interpreted more

directly in terms of the activities, problems and other relations of

the policy field.

The personal interlock appears to be a valuable indicator of positions

of power and influence in public policy-making (Chapter VI). First, a

positive relation exists between the centrality of the position in the

network and the involvement in and impact on nuclear activities.

Second, the directed interlocks coincide with financial or information-

al dependency - or power relations.
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Third, meeting lines represent the aspect of communication on equal

terms between organizations. Especially between those dominant organi-

zations that do not allow direct personal links to each other. Coordi-

nation lines, finally, link dependent organizations with considerable

overlap in their organizational activities and interests.

The analysis of the network of persons with four or more positions also

evidences the relevance of personal interlocks (chapter V.4). These

persons are executives or managers of important organizations and have

a crucial position in the communication structure. Without them impor-

tant nuclear organizations become peripheral. They are the ambassadors,

experts and gatekeepers for their subsector and meet frequently to

discuss various aspects of nuclear development.

YIIIi2i2i_Network_2Osition_and_influence_in_2ublic_£olicj[-making

The density analysis between groups of organizations in chapter V shows

that the important nuclear organizations predominantly have high adja-

cencies and are mutually strongly-interconnected.

In chapter VI each subsector was considered separately on the possible

elimination and aggregation of points. Organizations only marginally

involved in nuclear activities were eliminated from the network. Most

of them were peripheral network organizations or centrals connected to

many other marginally involved organizations. The electricity subsector

underwent a dramatic change. Its special structure allowed the aggrega-

tion of its 27 organizations into one point (chapter VI.3.3). The

resulting condensed nuclear network of 1972 contained 24 organizations.

The structure of this network was more directly related to nuclear

policy-making.

A comparison of network changes between 1964 and 1975 with changes in

involvement in nuclear activities and influence in nuclear decision-

making revealed that these changes are positively related (Chapter

VII). This again underlines the importance of the personal interlock as

an indicator of power and influence.

VIII^2^3^_The_structure_of_the_nuclear_network

In the network on all interlocks (chapter V) semi-governmental organi-

zations and electricity institutions are central according to
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adjacency. This confirms part of our first hypothesis, that the nuclear

network will be eentralized and the semi-governmental organizations

will constitute the centre. The central-position of the electricity

institutions is due to the almost complete inclusion of the electricity

sector in the network.

Density analysis between categories of organizations determined by

adjacency (chapter V) confirms that the network is centralized.

Our second hypothesis states that the network will be clustered in

industrial, electricity and governmental subsectors. Clique analysis

indicates a clustering in functionally related groups. Industrial and

electricity companies in particular are not found together in the larg-

er cliques. The density analysis in and between the subsectors confirms

that the industrial and the electricity subsectors both form a cluster,

separated from each other but each strongly related to the third dis-

tinguishable cluster: the semi-governmental subsector. The governmental

subsector is not distinguished as a separate cluster. Our second hy-

pothesis is thus only partly confirmed in chapLer V.

The subsectors show a wide variety in structures. In the industrial

subsector the dominant organizations, the industrial companies, main-

tain' equal status relations among each other and coordinate between

their joint-ventures; this subsector has a federative structure.

The electricity subsector is more strongly oriented towards common

goals than the industrial subsector. It has created several central

institutions to coordinate, to do research and to represent common

interests. It is the only subsector with a centralized structure and

though, at first sight, the configuration of directed interlocks would

appear to indicate otherwise, this structure is hierarchical. The dom-

inants, the central electricity institutions, de facto form one organi-

zation. They coordinate within the subsector and function as linking

pins to other subsectors.

The. governmental subsector knows almost only dominant organizations.

The Ministry of Economic Affairs has the widest influence range. The

Parliamentary Committee on Nuclear Energy does not take part in the

policy communication through interlocking directorates.

The semi-governmental subsector contains most of the central network

organizations. It functions as a meeting place of dominants of other

subsectors. The subsector is densely connected, especially by
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coordination lines» The research organizations coordinate within their

own subsector and are interconnected through many directed lines, some,

of which are reciprocal lines based on cooperative relationships»

Our third hypothesis that the nuclear network will be federative is

based on our consideration of the relation between government and in-

dustry as the most important environmental element to have an impact on

the structure of the nuclear network (Offe 1975 a and b and 1976).

The hypothesis is confirmed by the data of the nuclear network (chapter

VII). The most important actors in the industry, electricity and gov-

ernment subsectors have dominance relations to the semi-governmental

research institutions and councils. These dominant organizations also

are densely interconnected by meeting relations and they coordinate

(within and between subsectors) between more dependent organizations,

such as joint-ventures, research organizations and councils.

The engineering companies car. exercise influence in all subsectors

necessary for the development of a nuclear project except the electri-

city subsector. In the IRK, however, they can negotiate with the elec-

tricity authorities and government in order to try to secure a market

for their products.

With regard to research and government policy the electricity authori-

ties have the same access as the engineering companies.

The power position of government lies in its financial and legal re-

sources. On the other hand, government is dependent on industry and the

electricity producers, for their cooperation and for technical and

market information.

These three main groups of actors and the research organizations agree

on the necessity of nuclear energy but each has its own interests to

defend. The communication structure enables them to harmonize their

interests without any one of the parties becoming too dominant.

From the network structure, it is doubtful that the organizations re-

sponsible for health and safety have an effective countervailing power

position. For their information they are dependent on research organi-

zations that also have a stimulative task in nuclear projects, and

their access to the major decision-makers is poor.

The network constitutes a closed information system, in which important

nuclear organizations have such a position that they obtain diverse and

essential information. Citizen groups are not part of the network.
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They often fail to obtain essential technical and political data.

The findings fit the model of Aldrich "to a large degree. The network is

clustered in subsectors of functionally related organizations. The

dominant organizatons of these subsectors coordinate within their sub-

sector and are the main linkers of their subsector to other subsectors.

They are connected through equal status relations (meeting lines) ra-

ther than dominance relations (directed lines). Most subsector struc-

tures, however, are not hierarchical. In this regard, our deduction of

Aldrich's model may have been too restrictive.

VIIIi2i4;_Decision^aking_and_the_context_of_decision^making

Network organizations failed to propose fundamental changes in the

network structure because they were too much concerned about keeping up

their own positions. This was the case with the FOM proposal to estab-

lish a new reactor centre and the proposal of the Committee on Atomic

Energy in 1960 to create a nuclear energy advisory structure (chapter

1.3.1 and 1.3.4).

It took the pressure of deprived interests - at first industry, later

anti-nuclear consumer groups - to enforce structural changes in which

existing power positions were broken and new ones formed (chapter I).

Parliament has played an important part as translator of societal pres-

sure into changes in the network structure.

Nuclear technology was not regarded, at first, as an activity that

could justify conceptual changes in the position of government and

corresponding structural arrangements. The danger of government's weak

informational position in this highly complicated matter was not ade-

quately perceived. Government trusted completely the information of the

small circle of interested parties. Nor did it realize that the respon-

siblity for health and safety should be clearly separated from other

responsibilities and that institutions having this authority should

have an independent information base and a strong position in decision-

making.

A majority in parliament did not question the government's conception

of its own role in nuclear development. It was generally accepted that

the interested parties would best decide on nuclear problems. It took

the critical opposition from the population after 1970 to alter this

conception. Governmental power in the commission of nuclear plants was
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strengthened and the responsibility for health and safety was more

clearly defined.

The decisions on five nuclear projects indicate a federative context of

decision-making, as described by Warren. This structure seems typical

for Dutch public policy-making. Government created communication chan-

nels through which subsectors could deliberate on the common goal of

the development of nuclear energy. Priorities agreed upon by the inter-

ested parties were supported by government. Coordination within each

subsector was left to the subsector itself and government did not want

to interfere with its political prerogatives.

Every subsector had its own project (chapter VII) and only after the

mid-sixties as the commercial prospects of a number of projects seemed

certain and their development needed more money, choices had become

inevitable. These choices were made - at least in the sixties - within

the set of dominant network organizations.

The Ministry of Economic Affairs rather uncritically followed the road

outlined by the Industrial Council on Nuclear Energy (IRK). Its reserv-

ed attitude and weak power position towards the interested parties on

the one hand and its preoccupation with aspects of nuclear energy on

the other hand caused much confusion with parliament and the public.

The Ministry could not be held responsible for many of the far-reaching

decisions in which it was involved.

The IRK was the meeting place for industrial, electricity and research

interests. As the centre of the federalistic structure it had a domin-

ant position in governmental policy-making. It determined policy alter-

natives and exercised more power in Dutch nuclear development than

probably any other actor.

Industrial considerations prevailed in this federalistic structure. If

the electricity producers and the engineering companies agreed on a

nuclear project, they formed a decisive force. Disagreement led to

inactivity, to the extent that they needed each other.

Parliament did not influence decision-making on nuclear projects in the

sixties. It was required to decide on projects at moments that choices

had already been made and alternatives had disappeared. Highly depen-

dent on information from government, parliament shared its pro-nuclear

attitude.

In the seventies this situation changed. Under pressure from groups
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critical to nuclear energy, parliament took a more critical stand.

The anti-nuclear movement managed to make nuclear energy a public is-

sue and the subject of parliamentary debate. Pro-nuclear interests now

have to compete with anti-nuclear interests. On the other hand, through

internationalization of nuclear projects, pro-nuclear foreign govern-

ments and industries have become powerful actors.

As a result of the energy crisis in 1973, the nuclear energy policy

sector has merged with the energy policy sector. Nuclear interests have

to compete within that sector with other energy alternatives.

VIII.3. Concluding remarks

The policy communication network as described in this study constitutes

a channel of demand conversion in the political system. Established and

powerful organizations have a direct and permanent means of exercising

influence and power over government policy. Through semi-governmental

institutions these organizations are directly in contact with civil

servants or may advise the political top of the ministries. Leading

functionaries connect by their multiple positions core decision-making

units. Their political role is often disguised by emphasis on their

expertise.

Decision-making in this channel of demand conversion often replaces or

competes with decision-making through the channel of representive de-

mocracy. In figure VIII.1 we indicate the access of two organizations

to governmental decision-making in two situations.

A is a well-organized, established organization with a direct stake in

nuclear research, production or exploitation. It perceives its inter-

ests quickly and has resources directly at hand for use in the politic-

al process. B stands for an organization or group not directly involved

in nuclear activities. It is rather loosely organized and perceives its

interests only when confronted with the first policy outcomes.

In the "normal" situation, presented by figu - VIII.1.a, only organiza-

tion A influences government policy, through its connections with semi-

governmental bodies or its direct access to the bureaucratic and polit-

ical top of the ministry. In the fifties and sixties industrial and

electricity actors had such a privileged access in nuclear decision-

making. B does not participate in the political process.
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Figure VIII.1. Access to policy-making

l.a Normal situation

controversial issue

political

parties

parliament

political

parties

administra-

tion

OUTPUT

semi-government

parliament

administra-

tion

B

OUTPUT

semi-government

Through a long process of mobilization of support, gathering of infor-

mation and political action, B may gather enough strength to achieve

access to political parties and parliament, where it will also meet the

vested interests (A). In this new situation, pictured in VIII.l.b, A

still has an advantage over B in access to governmental policy-making.

Only if B manages to be admitted to "semi-government", may it challenge

A's interest in the long term. Gaining access to semi-government may be

less difficult in the case of well organized accepted actors. Indus-

trial interests have been admitted as a matter of course, because of

their role in the commercialization of nuclear technology and in

society as a whole.

In view of the growing governmental role in society the development of

this cl.annel of demand conversion and the consequent strengthening of

the administrative position in political decision-making seem inevit-

able. This may endanger the position of democratic institutions and
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weaken democratic control of and influence on governmental decision-

making. It may lead to an. uncontrolled and unchecked predominance of

private interests in parts of the governmental bureaucracy.

Information and representation are crucial instruments for counteract-

ing the negative aspects of this development. The decision-making pro-

cesses and structures in the policy sector should be clarified. Infor-

mation should not be monopolized by a small nucleus of involved organi-

zations. Representative institutions, like parliament and the political

parties, should have equal access to advice and take the initiative in

creating their own strong informational position. A broader representa-

tion of concerned parties in the policy sector is needed, although it

is questionable whether this should take the form of including all

concerned parties in one council - as in the case of the AER and the

REO. This can frustrate the ability of the council to give a unanimous

opinion. A divided opinion weakens the position of the council. In the

long run it will be necessary to reconsider the position, structure and

functioning of the representative and administrative institutions.
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NEDERLANDSE SAMENVATTING

Dit boek bevat een studie naar bestuursnetwerken in de sfeer van de

kernenergie. De studie van netwerken vormt ons inziens een belangrijk

doch nog te weinig aan de orde komend onderdeel van de beleidsanalyse.

In het boek wordt een nieuwe aanzet tot deze analyse gegeven.

De nadruk valt op het onderzoek van de onderlinge samenhang, op basis

van dubbelfuncties, tussen besturen van overheidsorganen, onderzoeks-

instellingen en bedrijven teneinde de belangrijkste structuren waarbin-

nen het kernenergiebeleid wordt gevormd in kaart te brengen. Omdat de

toepassing van dubbelfunctienetwerken in dit kader neg nieuw is vormt

de uitwerking en toepassing van de analysemethode een belangrijk onder-

deel van het boek.

In hoofdstuk I worden de - internationale - economische en politieke

achtergronden van de kernenergieontwikkeling geschetst en wordt een

overzicht gegeven van het ontstaan en de ontwikkeling van de Nederland-

se kernenergiesector. Hierin komt naar voren dat de Nederlandse rege-

ring de ontwikkeling van de kernenergie in principe als een normale

wetenschappelijke en - na 1955 - industriële ontwikkeling beschouwde.

Weliswaar vroeg deze extra aandacht en ondersteuning van de overheid,

maar dat nam niet weg dat zij bepaald moest worden door de belang-

rijkste betrokken partijen: de machine- en ketelbouwindustrie, de elec-

triciteitsproducenton en de onderzoeksinstellingen. Ter stimulering van

het onderzoek, de industrieel nucleaire ontwikkeling en ten behoeve van

de coördinatie tussen de betrokken partijen ontstonden nieuwe instel-

lingen, joint-ventures en adviesraden.

Door deze houding werden de maatschappelijke gevolgen van de toepassing

van kernenergie onderschat. Pas in de jaren zeventig wijzigde de rege-

ring onder druk van de anti-kernenergie beweging haar standpunt en

eigende zich meer bevoegdheden toe bij de bepaling van het kernenergie-

programma. Voorts kreeg de beoordeling van de gezondheids- en veilig-

heidsaspecten een sterkere nadruk in de besluitvorming.

Belangrijke institutionele veranderingen zijn vrijwel nooit het initia-

tief geweest van organisaties uit de kernenergiesector zelf. Deze waren

daartoe te sterk gericht op het handhaven van hun eigen positie. Het

parlement en het kabinet hebben, veelal onder druk van buitengesloten

belangengroepen, veranderingen in de structuur afgedwongen.
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Hoofdstuk II bevat een theoretische uitwerking van de integratie van de

analyse van beleidsnetwerken in het beleidsonderzoek. Beleid dient op

drie niveau's te worden geanalyseerd: (1) het niveau van de omgeving

van het beleidsnetwerk; (2) het niveau van de relaties binnen het be-

leidsnetwerk; en (3) het niveau van de besluitvorming.

De omgeving omvat factoren en relaties die van invloed zijn op het

beleid, maar niet op het niveau van de beleidssector kunnen worden

geanalyseerd. Een beleidssector wordt gedefinieerd door haar beleids-

veld. Dit beleidsveld omvat activiteiten, doeleinden, problemen,

ideëen, etc., die verbonden zijn aan een bepaald subject of samenstel

van subjecten. De beleidssector bestaat uit het geheel van actoren die

actief zijn binnen het beleidsveld of door deze activiteiten sterk

beïnvloed worden. Binnen de beleidssector vinden bovengenoemde analyses

van relaties en besluitvorming plaats.

De actoren van de beleidsector en de relaties welke van belang zijn

voor de activiteiten binnen de beleidssector vormen de samenstellende

delen van het beleidsnetwerk.

In hoofdstuk III wordt nader ingegaan op netwerkrelaties, speciaal op

dubbelfunctiérelaties. Er is sprake van een dubbelfunctie wanneer een

persoon deel uitmaakt van het uitvoerende of controlerende toporgaan

van twee organisaties. De dubbelfunctie fungeert als communicatiein-

strument. Via haar vindt informatie uitwisseling, controle, belangen-

behartiging en coördinatie tussen besturen van organisaties plaats.

Deze aspecten vinden hun uitdrukking in verschillende soorten dubbel-

functies en combinaties van dubbelfuncties die alle met behulp van

grafenanalytische begrippen kunnen worden geanalyseerd. Zo worden de

gerichte en ongerichten dubbelfuncties onderscheiden. De gerichte dub-

belfunctie indiceert belangenbehartiging en dominantie.

Speciale combinaties van (gerichte) dubbelfuncties hebben hun eigen

betekenis en kunnen worden uitgedrukt (via inductie) in een lijn. Van

bijzondere betekenis zijn de ontmoetings- en coördinatielijnen. De ont-

moetingslijn indiceert overleg op voet van gelijkheid of pariteit tus-

sen de verbonden organisaties. De coördinatielijn geeft aan dat de twee

verbonden organisaties door en in het belang van een derde organisatie

kunnen worden gecoördineerd. De ongerichte dubbelfunctie is een spe-

ciale, directe, coördinatielijn.

Met deze lijnen kunnen verschillende soorten netwerken worden
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samengesteld. Op de analyse mogelijkheden van deze netwerken wordt in

hoofdstuk IV nader ingegaan. Tevens worden in dat hoofdstuk de organi-

saties van het kernenergienetwerk gepresenteerd en het doel van het

empirisch netwerkonderzoek aangegeven.

De beperkte transitiviteit van de dubbelfunctie als communicatieverbin-

ding heeft tot gevolg dat afstanden groter dan twee weinigzeggend zijn.

Daarom zijn de door ons gebruikte grafenanalytische begrippen zodanig

aangepast dat alleen afstanden kleiner of gelijk aan twee een rol in de

analyse zullen spelen.

Wij karakteriseren netwerken met de begrippen: centraal, geclusterd,

federatief en hiërarchisch. In de vaststelling of een structuur hiër-

archisch of federatief is speelt de evaluatie van de positie van domi-

nate organisaties een hoofdrol. Hierbij wordt aangesloten bij de op-

vattingen van Aldrich (1974). Met behulp van de begrippen van Warren

(1967) kan de besluitvormingscontext worden vastgesteld welke een ver-

binding legt tussen de resultaten van netwerkanalyse en besluitvor-

mingsanalyse.

De analyse van het kernenergienetwerk omvat de periode 1964-1975 en

betreft 75 organisaties. De nadruk ligt op het netwerk zoals dat in

1972 was gestructureerd, op het hoogtepunt van de Nederlandse kernener-

gie ontwikkeling.

De 75 organisaties zijn verdeeld in vier subsectoren en 18 groepen. De

groepen zijn onderverdelingen van de subsectoren. De vier subsectoren

zijn (tabel IV.4):

- de industriële subsector: twee groepen bedrijven en een groep joint-

ventures;

- de electriciteits subsector: twee groepen centrale electriciteitsin-

stellingen, een groep provinciale electriciteitsbedrijven en een

groep provinciale overheden;

- de semi-overheidssubsector: drie groepen onderzoeksinstellingen en

vier groepen adviesraden; en

- de overheidssubsector: een groep ministeries, een groep overheids-

diensten en de vaste kamercommissie voor de kernenergie.

Het onderzoek van het netwerk richt zich niet alleen op de karakteri-

sering van de net erkstructuur maar ook op dé evaluatie van de analyse-

methode en het beiang van de dubbelfunctie als indicator voor machts-

posities in de beleidsvorming.
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Ten aanzien van de structuur van het netwerk worden drie hypothesen

geformuleerd:

1. het kernenergienetwerk is gecentraliseerd en de semi-overheids in-

stellingen vormen het centrum;

2. het netwerk is geclusterd en kent de industriële-, electriciteits-

en overheidssubsector als clusters; en

3. het netwerk is federatief.

In hoofdstuk V worden grafenanalytische centraliteitsmaten en cluster-

technieken toegepast en geëvalueerd; tevens worden de eerste twee hypo-

thesen getoetst. Uit de analyses blijkt dat het belang van specifieke

centraliteitsmaten en hun onderscheidend vermogen afhankelijk is van de

structuur van het netwerk. In het kernenergienetwerk kan volstaan wor-

den met het aantal verbonden organisaties (adjacency) als maat voor de

centraliteit van een organisatie.

Bij de bepaling van clusters voldoet de dichtheidsanalyse binnen en

tussen groepen functioneel gerelateerde organisaties het best omdat de

analyseresultaten direct kunnen worden geïnterpreteerd in termen van de

activiteiten, problemen en relaties in het beleidsveld. Het kernener-

gienetwerk is gecentraliseerd en geclusterd: semi-overheidsinstellingen

en electriciteitsinstellingen vormen het centrum, terwijl de electrici-

teits-, industriële- en semi-overheidssubsectoren als clusters kunnen

worden onderscheiden. Hiermee worden de eerste twee hypothesen in alge-

mene zin bevestigd; in specifieke zin echter slechts ten dele.

Uit de analyses van hoofdstuk V blijkt voorts dat leidende functiona-

rissen uit invloedrijke organisaties die nauw bij de kernenergie zijn

betrokken, de ruggegraat vormen van het kernenergiecommuicatienetwerk.

In hoofdstuk VI wordt nader ingegaan op de samenstelling en structuur

van de subsectoren teneinde de inhoudelijke betekenis van de dubbel-

functie en de daaruit afgeleide relaties te evalueren, de structuur van

de subsectoren te bepalen en de mogelijkheden van reductie van het

aantal netwerk organisaties te onderzoeken.

Uit de analyses blijkt dat de dubbelfunctie een redelijke indicator

voor machts- en invloedsposities is:

- er bestaat een positieve relatie tussen een centrale positie in het

netwerk en de betrokkenheid bij en invloed op kernenergie activitei-

ten;

- de gerichte dubbelfuncties gaan samen met financiële- en informatieve
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afhankelijkheidsrelaties en met een duidelijke beleidsinteresse van

de dominante organisatie in de afhankelijke organisaties;

- de ontmoetingslijnen indiceren beleidscommunicatie tussen dominante

organisaties; en

- coördinatielijnen verbinden afhankelijke organisaties wier beleids-

terreinen elkaar in grote mate overlappen.

De subsectoren vertonen een grote verscheidenheid in structuur. In de

industriële subsector zijn dominante industriële bedrijven onderling

sterk verbonden met ontmoetingslijnen en coördineren tussen de joint-

ventures. De subsector heeft een federatieve structuur.

De electriciteitssubsector is sterker dan de industrie gericht op het

gemeenschappelijk behartigen van haar doelstelling. Er zijn verschil-

lende centrale instellingen opgericht met coördinerende en dienstver-

lenende functies voor de hele subsector. Het is de enige subsector met

een gecentraliseerde, hiërarchische structuur. De centrale en dominante

electriciteitsinstellingen vormen de facto één organisatie welke coör-

dineert binnen de sector en de verbinding naar buiten onderhoudt.

De overheidssubsector kent slechts dominante organisaties waarvan het

Ministerie van Economische Zaken qua invloedsgebied boven de andere

uitsteekt.

De semi-overheidssubsector bevat de meeste centrale netwerk organisa-

ties. Zij vormt een ontmoetingsplaats voor organisaties uit andere

subsectoren. De subsector is dicht verbonden, vooral door coördinatie-

lijnen. De onderzoeksorganisaties coördineren binnen de subsector en

zijn onderling hecht verbonden door wederzijdse, gerichte dubbelfunc-

ties welke voortvloeien uit samenwerkingsverbanden.

Uit bovenstaande analyses is gebleken dat conclusies over structuren en

posities zich dienen te baseren op informatie uit de verschillende

netwerken, aangevuld met gegevens over de organisaties zelf.

Van elke subsector konden organisaties uit het netwerk worden verwij-

derd welke een marginale rol in de kernenergieontwikkeling combineerden

met een perifere netwerk positie. Ook konden organisaties die duidelijk

één, gezamenlijk vastgestelde, politiek volgden en die onderling sterk

verbonden waren, worden geaggregeerd tot één punt. Op deze wijze werd

een gecondenseerd kernenergienetwerk samengesteld dat beter, dat wil

zeggen met minder ruis, de essentiële relaties in de kernenergie weer-

geeft.
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Hoofdstuk VII combineert netwerkanalyse en besluitvormingsanalyse. Het

geconderseerde net wordt geanalyseerd teneinde de derde hypothese te

toetsen en veranderingen in de structuur van het netwerk van 1964 tot

1975 aan te geven. De invloed van organisaties in de besluitvorming ten

aanzien van vijf kernenergieprojecten wordt geanalyseerd om de relatie

tussen invloed in de besluitvorming en netwerkpositie te onderzoeken.

De structuur van het kernenergienetwerk is federatief, conform de ver-

wachting uitgesproken in de derde hypothese en conform het model van

Aldrich. De belangrijkste actoren uit de industriële-, electictieits-

en overheidssubsectoren hebben dominantierelaties naar de onderzoeksin-

stellingen en adviesraden uit de semi-overheidssubsector. Deze domi-

nante actoren zijn onderling dicht verbonden met ontmoetingslijnen en

scheppen vele cob'rdinatielijnen tussen afhankelijke organisaties als

joint-ventures, onderzoeksinstellingen en adviesraden.

De industrie en ook de electriciteitsinstellingen hebben een goede

toegang tot de besluitvorming van de overheid en de onderzoeksinstel-

lingen. Zij zijn daardoor in staat veel invloed uit te oefenen op het

overheidsbeleid inzake kernenergie. De overheid is voor de realisatie

van dat beleid in belangrijke mate afhankelijk van de samenwerking en

informatie van industrie en electriciteitsbedrijven.

De posities van de organisaties welke de veiligheids en gezondheidsas-

pecten behartigen zijn zwak in het netwerk. Zij hebben geen goede toe-

gang tot de besluitvorming en voor hun informatie zijn ze afhankelijk

van onderzoeksinstellingen welke ook een taak hebben in de stimulering

van kernenergie.

De besluitvorming ten aanzien van de belangrijkste kernenergie projec-

ten weerspiegelt de federatieve structuur. Zowel de industrie als de

electriciteitsbedrijven en onderzoeksinstellingen hadden in aanvang hun

eigen project en kregen daarvoor overheidssteun. In het midden van de

jaren zestig echter moesten, gezien de commerciële perspectieven van

bepaalde projecten en de beperkte financiële ruimte, keuzen worden

gemaakt.

Het bepalen van prioriteiten vond plaats binnen de kring van belang-

rijke netwerk organisaties. De Industriële Raad voor de Kernenergie

(IRK) speelde hierbij een centrale rol. De raad was ontmoetingsplaats

bij uitstek tussen belangrijke betrokken actoren en fungeerde als

zodanig als centrum van de federatieve structuur. Zij had bovendien een
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uitstekende toegang tot de overheid. Het Ministerie van Economische

Zaken heeft de koers zoals die binnen de raad werd uitgestippeld tot in

het midden van de jaren zeventig gevolgd. Binnen de raad domineerden

industriële- en electriciteitsbelangen. Indien deze met elkaar over-

eenstemden vormden ze een doorslaggevende macht.

Het parliament oefende in de jaren zestig slechts weinig invloed uit op

de nucleaire projecten. Haar besluitvorming vond plaats nadat alterna-

tieven reeds waren afgevallen en keuzen gemaakt. Voor haar informatie

was het in hoge mate afhankelijk van het Ministerie van Ecomomische

Zaken en het deelde met dit ministerie het pro-kernenergie standpunt.

Onder druk van politiek verzet tegen de kernenergie in de jaren zeven-

tig veranderde deze volgzame houding in een meer kritische.

De gegevens uit de netwerkanalyse en besluitvormingsanalyse wijzen op

een federatieve besluitvormingscontext (Warren 1967). Ook bestaat er

een positief verband tussen de positie In de besluitvorming en de posi-

tie in het netwerk.

De studie geeft kanalen aan waarlangs belangengroepen het overheidsbe-

leid kunnen beïnvloeden. Deze kanalen lopen via de semi-overheidsin-

stellingen en het ambtelijk apparaat en zijn in vele situaties effec-

tiever dan de weg via het parliament. Dit geldt niet alleen voor de

kernenergiesector; ook in andere beleidssectoren spelen dergelijke

kanalen een grote rol.

Het bestaan van dergelijke kanalen en de door hen gevormde netwerken is

waarschijnlijk onvermijdelijk voor de vorming en uitvoering van het

beleid. Er dient echter uit democratisch oogpunt scherp te worden ge-

waakt tegen ongewenste machtsvorming. Daarom zijn een afgewogen verte-

genwoordiging van maatschappelijke groeperingen, de doorzichtigheid van

de structuren en de toegankelijkheid van informatie van essentieel

belang. Ook dienen er mogelijkheden te worden gecrëerd voor contra-

expertise, waarvan ook het parlement een groter gebruik zou moeten

maken•
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APPENDIX 1. ABBREVIATIONS AMD CHAKACTERIZATIOH OF SELECTED ORGAHIZATIOHS

1. Introduction

The appendix presents the selected network organizations In the alphabetical order of their abbreviation and

Includes the following information on each:

- abbreviation;

- first and final years of existence (in parentheses);

- Dutch name and English translation;

- group of actors and network(s) to which It belongs (in parentheses);

- an Indication of size, main activities and nuclear activities in or around 1972;

- selection of persons as executive or controlling functionaries for the organization. Executive or managing

functionaries are indicated by the letter I) (for'director). The controlling or representative functionaries

are indicated by the letter £.

2. List of organizations

AER (1976) Algenene Energie Raad - General Energy Council (Nuclear Councils 1975)

• The council advises the Hinister of Economic Affairs on overall energy policy; on priorities

in the developoent of a five-year plan on energy policy (not yet realized); on the utilization

of advices from other energy councils and on the realization of an optimal advisory structure

in the energy field (not yet realized). The council oust evaluate the progress made on the

Implementation of energy policy.

• All members and the observers (civil servants) are listed as C functionaries.

AKZO (1969) AKZO H.V. (Companies II. 1972 large network)

• Chemical multinational. (1972:101,000 employees).

Very oodest contribution to nuclear production.

• D functionaries: raad van bestuur and the top executives (directeuren) of the main divisions

and the research department ^'.

• C functionaries: raad van commissarissen

ATFOR (1961) Nederlands Atoomforum (Associations. 1972 large network)

• Founded by the RCN and several industries to stimulate and promote the development and

application of nuclear energy through Information, meetings, exhibitions and the establishment

of a documentation and Information centre. The secretariat rests with the RCN.

• All members of the governing board are selected as C functionaries.

AR (1961) Academische Raad - The Netherlands University Council (Science Policy Councils. 1972 large

network)

• The council forms a link between the Dutch universities and between these and society at

large. It advises government, the Hinister of Education and Sciences and the universities on

cooperation between universities and the adaptation of scientific education to the development

of science and the needs of society. Since the University Administration Act of 1970, the

importance of the council as a spokesman on behalf of the universities has become enhanced, as

has its coordinatlve function between the universities.

e The members are selected as C functionaries.

BVB Verenigde Bedrijven Bredero H.V. (Companies II. 1972 large network)

« Construction company. Nuclear activities: shielding units, hotcells and buildings and concrete

structures for nuclear power plants (1972:3,300 employees).

• D functionaries: raad van bestuur and divisiedirecteuren.

• C functionaries: raad van commissarissen.

CEW (1932) Commissie Electriciteltswerken - Co—lttee on Electrical Power Plants (Electricity Policy

Councils. 1972 large network)

• Advises the Hinister of Economic Affairs on the physical planning of electric power stations

and transport nets.

• All members are selected as C functionaries.
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COMPRIHO Comprlmo N.V. (Joint-Venture». 1964, 1969, 1972 and 1975; la the coadensec networks together

with Neratoom as NECOM)

• Comprlmo, engineers and contractors, mainly for oil refineries and chemical plants. Designers

Cor various parts of a research reactor, for a high temperature gas-cooled fast reactor and

for a reprocessing plant. Designed the ultracentrifuge enrichment plant at Almelo as wall as a

large test Installation for sodium-reactor components (the SNR-project) and pipe systems for

the Borssele nuclear power plant. In 197Z ten percent of comprise'» engineering capacity was

devoted to nuclear activities. Shareholders arc RSV (182), VHF (18Z), SHELL (24Z), SHV (19Z)

.and Chemical USA (11Z). Since 1971 COMPRIHO has had the management of Neratoom B.V.

• 0 functionaries: raad van be»tuur.

e C functionaries: raad van cosalssarlssen.

CRK (1963-1974) Centrale Raad voor de Kernenergie Central Council on Nuclear Energy (Nuclear Councils. 1964

and 1969)

• Established to advise the Ministers of Economic Affairs, Education and Science and Social

Affairs and Health on nuclear energy policy, especially the regulation of nuclear energy ac-

tivities, such as Che transport, handling and usage of nuclear materials and equipment, and to

coordinate the views of the other councils to provide a so-called "wide perspective" on

nuclear energy policy. The latter function was never exercised. In 1970 the board asked to be

dissolved.

e All members and observers are selected as C functionaries.

CRV (1969) Commissie Reactorveiligheld - Co—lttee on Reactor Safety (Safety Councils. 1972 large

network)

e Falls under the Ministry of Social Affairs. The committee advises those responsible for labour

inspection and for the Inspection of environmental hygiene on the technical safety of nuclear

installations.

• All members are selected as C functionaries.

Dikkers G. Pikkers en Co. S.V. (Companies II. 1972 large network)

• Producers of fittings, flanges and valves for electric power Installations. Small company.

• D functionaries: director and deputy directors.

• C functionaries: raad van comnlssarleasen.

DSM N.V. Nederlandse Staataijnen - Dutch States Mines (Companies I. 1964, 1969, 1972 and 1975)

• A state-owned company, DSM Is mainly active in the production of fertilizers and chemical

products and in the distribution and production of natural gas. The company is interested in

uranium enrichment through its partnership in Ultra Centrifuge Nederland N.V., but has no

nuclear activities of its own. (1972:29,000 employees).

• D functionaries: raad van bestuur, top executives.

• C functionaries: raad van co—issarlssen.

DSW Dienst Stoomwezen - Office of Steam Engineering (Agencies. 1972 large network)

• Agency for inspection of radiation protection of the employed.

• D functionaries: head and adjunct head of the office.

ECN (1976) See RCN

EGD Elektriciteitsbedrijf *jor Groningen en Drenthe (Regional Electricity Companies. 1972 large

network)

• Production of electricity in the provinces of Groningen and Drenthe.

• D functionaries: algemeen bestuur and dagelijks bestuur.

• C functionaries: directie.

ELR (1938) Electrlclteltsraad - Electricity Council (Electricity Policy Councils. 1972 large network)

e Advises the Minister of Public Works on matters concerning electricity supply.

• All members are Included as C functionaries.
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EZ

EZH

FOM (1946)

GKN <1965)

GSDR

GSFR

GSGE

GSGR

GSLI

GSNB

GSNH

GSOV

GSUT

GSZE

GSZH

Ministerie van Economische Zaken - Ministry of Economic Affairs (Klnistries. 1964, 1969, 1972

and 1975)

• The ministry Is responsible for all matters concerning energy poll.-/ (General-Directorate of

Energy) of which nuclear energy Is a part (Directorate of Nuclear Energy). It Is responsible

for coordinating problem concerning nuclear energy and for preparing and implementing legal

measures in that, field» It Is the main financer of nuclear Industrial project* and the

research organlzationii TNONO and RCN.

• D functionaries: minister, secretaries of state, secretary-general, directors-general,

directors and vice-directors of the General-Directorate of Energy.

H.V. Elektriciteitsmaatschappij voor Zuid Holland - (Regional Electricity Coapanies. 1972

large network)

• Coordinates electricity production in the province of Zuld Holland.

• D functionaries: direci:te.

• C functionaries: raad van commissarissen and raad van advies.

Stichting Fundamental Onderzoek der Materie - Foundation for Fundamental Research on Matter

(Research Institutions I. 1964, 1969, 1972 and 1975)

• Financed by ZWO, the foundation is active In research on nuclear structure through the use of

particle accelerators (University of Amsterdam), neutron beams of the high flux reactor (RCN)

and its own resources. Research on uranium enrichment by the ultra-centrifuge method has been

developed within this organization. Its reactor committee In the early fifties was the

predecessor of the RCN*

• D functionaries: managing director, uitvoerend bestuur^2), directors of the FOM Institute

for Atomic and Molecular Physics and the FOM Institute for Plasma Physics and the directors of

the Instituut voor Kernphysisch Onderzoek (IKO).

• C functionaries: raad van bestuur (except those members that belong to the uitvoerend bestuur)

and the euratorlum of the IKO.

Gemeenschappelijke Kernenergiecentrale Nederland N.V. - Joint Dutch Nuclear Power Plant

(Central Electricity Institutions I. 1964, 1969, 1972 and 1975)

• Investigates the economic uses of nuclear energy for electric power stations and operates the

prototype nuclear power station at Dodewaarc (see PEC) (1972:72 employees).

• D functionaries: directie.

• C functionaries: raad van toezicht and raad van advies.

Gedeputeerde Staten van Drenthe (Regional Authorities. 1972 large network)

• Regional government of Drenthe. Politically responsible for the production of electricity.

• D functionaries: the commissaris van de koningin and the gedeputeerden (provincial governor

and county elderman).

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Gedeputeerde

Staten

Staten

Staten

Staten

Staten

Staten

Staten

Staten

Staten

Staten

van

van

van

van

van

van

van

van

van

van

Friesland

Gelderland

Groningen

Limburg

Noord Brabant

Noord Holland

Overijssel

Utrecht

Zeeland

Zuid Holland
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HBG Hollandse Betongroep «.V. (Companies II. 1972 large network)

• Concrete constructlona for nuclear power statlona (1972:9,300 employees).

• B functionaries: raad van bestuur, divisie directeuren.

• C functionaries: raad van commissarissen.

I
Health Council Gezondheidsraad - Health Council (Safety Councils. 1964, 1969, 1972 and 1975)

(1956) • Advises the Minister of Social Affairs and Health on scientific medical research In the field

of public health. Through the Nuclear Law of 1963 It also advises on health aspects of

applications of nuclear energy and ionizing radiation. The council only works In subcommittees

and its members are partly civil servants, partly representatives of several health

Institutions and research organizations.

• All members of the council Itself are selected as C functionaries.

I

Holec Samenwerkende Electrotechnische Fabrieken Holec M.V. (Companies II. 1972 large network)

• Electro-technical company and constructor of heavy electric equipment (1972:7,754 employees).

• D functionaries: raad van bestuur and divisie directeuren.

• C functionaries: raad van commissarissen.

Hoogovens Koninklijke Nederlandse Hoogovens en Staalfabrieken N.V. (Companies II. 1972 large network)

• Steel Industry. Together with the German steel company Hoesch AG. Hoogovens forms the

bl-natlonal steel company Estel N.V. (1972:74,600 employees).

• 0 functionaries: raad van bestuur and divisie directeuren.

• C functionaries: raad van commissarissen.

ICK (1964) Interdepartementale Commissie voor de Kernenergie - Interdepartmental Committee on Nuclear

Energy (Ministries. 1964, 1969, 1972 and 1975)

e Interdepartmental coordination of nuclear energy policy.

• All members (civil servants of various ministries) are selected as C functionaries.

INTERFOEL (1972) Interfuel B.V. (Joint-Ventures. 1972 and 1975)

• Manufacturing of fuel elements for nuclear power stations. Shareholders are RSV (30Z), Shell

(30Z), SEP (25Z), Cpuprlao (10Z) and RCN (5Z).

• 0 functionaries: directie.

• C functionaries: r»ad van commissarissen.

Int.MUI Internatio-MUller N.V. (Companies II. 1972 large network)

• Shipowners and trading company. (1972:14,500 employees).

• D functionaries: raad van bestuur, divisie directeuren.

• C functionaries: raad van commissarissen.

IRI (1963) Interuniversitair Reactor Instituut - Interuniversity Reactor Institute (Research Institutions

II. 1972 large network)

• Training of nuclear scientists. Research on reactor physics and on effects and applications of

nuclear radiation.

• D functionaries: directie.

• C functionaries: algemeen bestuur, raad van advies.

IRK (1963) Industrials Raad voor de Kernenergie - Industrial Council on Nuclear Energy (Nuclear Councils.

1964, 1969, 1972, 1975)

• Advises the Minister of Economic Affairs on the stimulation of industrial nuclear development

and on the granting of money to projects it deems useful in this development. It has been

highly influential in setting policy goals in governmental nuclear energy policy. In the

council industrial and electricity interests play a predominant role.

• All members and observers (civil servants of the Ministry of Economic Affairs) are selected as

C functionaries.

IRS J.A. Cohen Instituut voor Radiopathologie en Stralenbescherming - Institute for Radiopatholoty

and Radiation Protection (Research Institutions II. 1972 large network)

• Theoretical courses and practical training on radiation hygiene and radiation protection.

Research in the field of radloblology.

• D functionaries: directie.
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ITAL (1957) Initltuut voor Toapasaing van Atoomenergie In d« Landbouw - Inatltute for Atomic Science» in

Agriculture. (Research Institutions II. 1972 large network)

• Research on the effects of radiation on plants, the preservation of food and the genetic

control of insect pests.

• D functionaries: directie.

a C functionaries: algemeen bestuur, raad van advie».

KAMK Vaste Co—jssle voor de Kernenergie van de Tweede Kamer der Staten General - Parliamentary

Coaalttee on Nuclear Energy (Parliamentary Committee. 1964, 1969, 1972 and 1975)

a Parliamentary control of governmental nuclear policy and preparation of parliamentary debatea

on nuclear policies and laws.

a All members are selected as D functionaries.

KEMA (1927) N.V. tot Keuring van Electrotechnische Materialen - Company for Inspection of Electric

Equipaent. (Central Electricity Institutions I. 1972 large network)

a Technical assistance to electric utilities. Research, development and control of electric

equipment. Investigations into the economic use of nuclear energy in electric power stations.

Since 1952 KEMA has been doing research on a nuclear reactor type of its own, the KEMA

Suspension Reactor (see PEC) (1972:1,004 employees),

a D functionaries: directie,

a C functionaries: raad van commissarissen.

KFD Kernfysische Dlenat - Office of Nuclear Physics (Agencies. 1972 large network)

a Radiation protection of the employed,

a D functionaries: head of the office.

KIVI Koninklijk Instituut voor Ingenieurs - Royal Institute of Engineers (Associations. 1972 large

network)

a Nuclear activities concern informing its members of technological applications of nuclear

processes and the development of nuclear components and installations,

a C functionaries: dagelijks bestuur (board) and members of the nuclear energy division.

LSEO (1974-1979) Landelijke Stuurgroep Energie Onderzoek - National Steering Group on Energy Research

(Councils. 1975;

a Reconsideration of present priorities and recommendation of future priorities in energy

research policy,

a All members are Included as C functionaries.

NEC

NECOH

NEOM (1976)

Nederland» Electrotechnisch Comité - Netherlands Electrotechnical Committee (Central

Electricity Institutions II. 1972 large network)

• A subcommittee of the Nederlands Normalisatie Instituut, which operates to establish national

and International standards for electrotechnical equipment.

a All members of the board are selected as C functionaries.

Keratoom and Comprimo (Joint Ventures. 1964, 1969, 1972 and 1975)

• The two joint ventures are included under one name because in 1971 Comprimo took over the

management of Neratoom.

a D functionaries: before 1971 directie Heratoom and Comprlmo; after 1971 directie Comprimo.

e C functionaries: before 1971 raad van commisaariasen Comprimo and raad van aandeelhouder»

Neratoomj after 1971 raad van cotmissarlaaan Comprimo.

Nederlandse Energie Ontwikkeling» Maatschappij B.V. - Dutch Energy Development Coapany (Joint-

Ventures. 1975)

a State-owned company with the purpose of advancing energy technologies In the development

stage. Especially active in coal technologies.

• D functionaries: directie.

• C functionaries: raad van commissarissen.
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Neratoom (1959) Neratoom B.V. (Joint-Ventures. 1972 large network - see NECOM)

• The nuclear engineer of a group of companies and since the Borssele affair, specialized in

sodium technology* The company builds, in consortium with Interatom (Germany) and

Belgonucleaire (Belgium), the 300 Mtf prototype sodium-cooled fast breeder reactor in Kaltjr,

(West Germany). Shareholders are RSV (41Z), VMF (41Z), Philips (14Z) and Comprlmo (4Z).

• D functionaries: directie (after 1971 directie Comprlmo).

• C functionaries: raad van aanheelhouders (after 1971 raad van commissarissen Comprlmo).

NIVEE (1934)

NUCON (1973)

OGEH

OH

PEC

PEBFR

PEGÜS

PEN

Nederlands Instituut voor Electrowarmte en Electrochemie - Netherlands Institute for

Electroheath and Electrochemistry (Central Electricity Institutions. 1972 large network)

• Stimulation of research on and applications of electroheat and electrochemistry.

• D functionaries: directie.

Nucon B.V. (Joint-Ventures. 1975)

• Joint venture of RSV (66.7Z) and Comprlmo (33.3Z).

• D functionaries: directie.

• C functionaries: raad van commissarissen.

Ogen N.V. (Companies II. 1972 large network)

• A trading company (1972:17,552 employees).

• D functionaries: raad van bestuur, divisie directeuren.

• C functionaries: raad van commissarissen.

Ministerie van Onderwijs, Kunsten en Wetenschappen - Ministry of Educations and Sciences

(Ministries. All networks)

• Responsible for the organization of nuclear research, mainly fundamental research and research

at the universities. The ministry contributes to the development of nuclear research mainly

through the universities and ZWO. ZWO, RAWB and WRK fall under this ministry.

• D functionaries: minister, secretaries of state, secretary-general, directors-general,

directors of General Directorate of Science Policy.

Public Electricity Companies (PEC. All condensed networks)

• Name of the point representing the electricity subsector. The point Is created by aggregating

the top functionaries of the central electricity institutions SEP, GKN and KEMA.

• Ü functionaries: D functionaries of SEP, GKN and KEMA and those C functionaries that are also

D functionaries of the provincial electricity companies. They, together, represent Che

executive and technical top of the electricity subsector.

• C functionaries: all C functionaries of SEP, GKN and KEMA that are not D functionaries of the

provincial electricity companies.

Provinciaal Elektriciteitsbedrijf Friesland (Regional Electricity Companies. 1972 large

network)

• Electricity production for the province of Friesland.

• D functionaries: directie.

• C functionaries: raad van commissarissen snd raad van toezicht.

N.V. Provinciale en Gemeentelijke Electriciteitsbedrijven voor Utrecht (Regional Electricity

Companies -1972 large network)

• Electricity production for the province of Utrecht.

• D functionaries: directie.

• C functionaries: raad van commissarissen and raad van toezicht.

Provinciaal Electrlciteitsbedrljf voor Noord Holland (Regional Electricity Companies. 1972

large network)

• Electricity production for the province of Noord Holland (except Amsterdam).

• D functionaries: directie.

• C functionaries: raad van commissarissen and raad van toezicht.
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PGEM N.V. Provinciale Elektriciteitsmaatschappij voor Gelderland (Regional Electricity Companies.

1972 large network)

• Electricity production for the province of Gelderland.

• D functionaries: directie.

• C functionaries: raad van commissarissen and raad van toezicht.

Philips N.V. Philips Gloeilampen Fabrieken - Philips (Companies I. All networks)

• An electrical multinational, active in nuclear manufacturing (fuel elements production) until

1969. Some nuclear activities: reactor instrumentation systems, radiation-measuring equipment,

cyclotrons, isotopes for medical and industrial applications (1972:371,000 employees).

• D functionaries: raad van bestuur, directors of Philips Netherlands, Nederlandse

Kabelfabrieken N.V. (NFK), Hollandse Signaal Apparaten (HSA) and Philips Natuurkundig

Laboratorium.

• C functionaries: raad van commissarissen Philips. NKF and HSA.

PLEM N.V. Provinciale Elektriciteitsmaatschappij voor Limburg (Regional Electricity Companies. 1972

large network)

• Electricity production for the province of Limburg.

• D functionaries: directie.

• C functionaries: raad van commissarissen.

PNEM N.V. Provinciale Electriclteitsmaatschappl.1 voor Woord-Brabant (Regional Electricity

Companies. 1972 large network)

• Electricity production for the province of Noord-Brabant.

• D functionaries: directie, deputy directors.

• C functionaries: raad van commissarissen and raad van toezicht.

PZEM N.V. Provinciaal Zeeuwse Energie Maatschappij (Regional Electricity Companies. 1972 large

network)

• Electricity production for the province of Zeeland.

• D functionaries: directie.

• C functionaries: dagelijks bestuur, raad van bestuur.

RAWB (1966) Raad van Advies voor het Wetenschapsbeleid - Science Policy Council (Science Policy Councils.

1972 large network)

• Advises the Minister of Education and Sciences on national and international matters of

science policy.

• All members of the council are selected as C functionaries.

RCN (1955)

RSV

Stichting Reactor Centrum Nederlacd - Netherlands Reactor Centre Foundation

(Research Institutions I. All networks)

Development of nuclear reactors and other applications of nuclear energy. Research is mainly

carried out for industrial purposes, partly for scientific purposes. In 1972 about 30 percent

of the research activities were dedicated to the fast breeder development project, 25 percent

to the uranium enrichment project (ultra centrifuge) and 15 percent to keeping up-to-date on

light-water reactors. In 1976 RCN was renamed the Stichting Energieonderzoek Centrum Nederland

(Netherlands Energy Research Foundation - ECN). Research has been gradually shifting to non-

nuclear energy production technologies (coal and wind) and integral energy studies (1972:940

employees).

D functionaries: directie.

C functionaries: bestuur and wetenschappelijke advies raad.

Rijn-Schelde-Verolme Machinefabrieken en Scheepswerken N.V. - Rhine-Schelde-Verolme Engineers

and Shipbuilders (Companies I. All networks)

The company represents the merger of five partners in Neratoom (Machinefabriek "Breda",

Koninklijke Mij. "De Schelde", Nederlands Dok- en Scheepsbouw Mij., Rotterdamse Droogdok Mij.

and Wilton Feyenoord Bronswerk) between 1965 and 1967 and Verolme in 1971. All nuclear

activities are coordinated by Rotterdamse Droogdok Mij. (Rotterdam Dockyard). The production
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SEP (1949)

Shell

SHV

Siemens

SZ

szv

progran comprises complete nuclear pressure vessels, core structures for power stations,

control rod drives and fuel-charging machines.

RSV participates inNeratooa, Interfuel, UCN and Coaprioo (1972: 28.839 employees).

• D functionaries: raad van bestuur, divisie directeuren (in 1964 the combined top executives of

ths merging partners of 1963 and 1967).

• C functionaries: raad van conaissarlasen (in 1964 the combined controlling directors of the

merging partners of 1965 and 1967).

N.V. Samenwerkende Electric!teits Produktiebedrijvcn -Cooperating Electricity Production

Companies (Central Electricity Institutions. 1972 large network; in all other networks as

merged part of PEC)

• Coordination of national electricity planning, operation of system of electricity exchange

between regions and exchange of electricity with foreign countries. The organization acts as

a representative of the electricity production utilities in matters of common interest. It

participates in Interfuel B.V. and the Schnellbruter Kernkraftwerk GmbH, the company that has

ordered and will operate the fast breeder reactor in Kalkar (West Germany) (1972:70

employees)•

• D functionaries: directie.

• C functionaries: raad van commissarissen and raad van toezicht.

Koninklijke/Shell Groep - Royal Dutch/Shell Group (Companies I. All networks)

• International oil company owned by the Royal Dutch Petroleum Company (60Z) and the British

Shell Transport and Trading Company. In 1969 Shell founded the subsidiary Shell Kernenergie

B.V. (Shell Nuclear) to coordinate its nuclear interests. This subsidiary participates in

Comprlmo, Interfuel and UCN. The nuclear Interests of Shell were firmly enlarged by

participation in General Atomics (50Z) in 1973. General Atomics (since 1973 a joint-venture of

Shell and Gulf Oil) was active in the development of the high-temperature gas-cooled reactor.

In the late seventies the participation was abandoned after considerable losses (1972:174,000

employees).

• D functionaries: board of group directors, group coordinators, executive directors Shell

Nederland. Shell Kernenergie and Shell Research.

• C functionaries: raad van commissarissen Royal Dutch, Shell Nederland, Shell Kernenergie and

Shell Research.

Steenkolen - Handelsvereniging N.V. - SHV (Companies II. 1972 large network)

• Trading company with interests in energy resources and technical installations (1972:29,000

employees).

• D functionaries: raad van bestuur, divisie directeuren.

• C functionaries: raad van commissarissen.

Siemens Nederland N.V. (Companies II. 1972 large network)

• Dutch daughter of the German multinational electrotechnical company Siemens AG. Siemens AG is

one of the major builders of nuclear power stations in Western Europe. Its daughter, the

Kraftwerk Union AG, has built the second Dutch nuclear power station at Borssele.

• D functionaries: raad van bestuur, divisie directeuren.

• C functionaries: raad van commissarissen.

Ministerie van Sociale Zaken - Ministry of Social Affairs (Ministries. 1972 large network. See

SZV)

Ministerie van Sociale Zaken en Volksgezondheid - Ministry of Social Affairs and Health

(Ministries. All networks)

• The ministry is responsible for the safety and health aspects of nuclear development. Health

Council and CRV fall under this ministry; furthermore, the ministry contributes to thi> TNO

organization, especially TNOGO. In 1971 this ministry was split into two ministries: the

Ministerie voor Sociale Zaken (Ministry of Social Affairs) and the Ministerie voor

Volksgezondheid en Milieuhygiëne (Ministry of Health and Environmental Protection). In the

network analyses these two ministries are put together under the name SZV for the years 1972

and 1975.
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• D functionaries: sinister, secretary of state, directors general, directors of General

Directorate of Labour. (In the condensed networks the directors of KFD and DSW.)

Centrale Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek - Central Organization

for Applied Scientific Research (Research Institutions III. 1972 large network; Research

Institutions in all condensed networks)

• The master organization for the TNO research organizations, the largest conglomerate of

research institutions for the promotion of applied research (1972: whole TNO organization,

4,741 employees; TH0C.618 employees).

• D functionaries: president and vice-president of the dagelijks bestuur, director.

• C functionaries: rest of algeaeen bestuur and dagelijks bestuur (dagelijks bestuur is a

section of algeneen bestuur).

Gezondheidsorganisatie TNO - Health Organization TNO (Research Institutions III. 1972 large

network; Research Institutions in all other networks)

• Health aspects of nuclear energy (1972; about 360 employees;.

• D functionaries: president dagelijks and algemeen bestuur, director.

• C functionaries: rest of algemeen bestuur and dagelijks bestuur.

Nljverheids Organisatie - TNO - Technical Organization - TOO (Research Institutions I. All

networks)

• Largest of the specialized TNO organizations and established to promote the use of applied

research in industry, trade and traffic. In 1972 its nuclear activities mainly involved

research on the sodium-cooled fast breeder reactor (1972: about 1,630 employees).

• D functionaries: president dagelijks and algemeen bestuur, directeur.

• C functionaries: rest of algemeen and dagelijks bestuur.

Rijksverdedigingsorganlsatie TNO - National Defence Organization TNO (Research Institutions

III. 1972 large network)

• Military aspects of nuclear energy. Rather few activities in this field (1972: about 470

employees).

• D functionaries: president of dagelijks and algemeen bestuur, directeur•

• C functionaries: rest of algemeen and dagelijks bestuur.

Ultra Centrifuge Nederland H.V. (Joint-Ventures. 1969, 1972 and 1975 networks)

• Ultra Centrifuge Nederland, formed to take care of the Dutch part of the tripartite agreement

between West Germany, the United Kingdom and the Netherlands on the ultra centrifuge

enrichment process. In this company the Dutch grvernnent is the main shareholder (552); the

other participants are DSM (102), Philips (102), Shell (10Ï), VMF (7.52) and RSV (7,52).. UCN

participates in CENTEC (Gesellschaft fur Centrifugetechnik mbH. 332), the company concerned

with the development, design and manufacture of centrifuges and plants, and in Urenco Ltd.

(332), the company that will purchase plants from CENTEC, operate them and market the enriched

uranium. By 1980 the extension of the enrichment capacity required additional investment. This

was done by government. Government capital share has - as a consequence - increased to 982.

• D functionaries: directie.

• C functionaries: raad van bestuur.

Vereniging van Directeuren van Electriciteltsbedrijven in Nederland - Association of Directors

of Electricity Companies in the Netherlands (Central Electricity Institutions II. 1972 large

network)

• Interest representation of electricity producers (about 40 members).

• C functionaries: the bestuur (board).

Note: The secretariat of this association is not included. Statutory these are the directors

of KEMA/ SEP. Inclusion of the secretariat would.give VDEN the sane central position in the

network as SEP and KEMA.
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VEEN Vereniging van Exploitanten van Electrlciteitsbedrljven In Nederland - Association of Owners

of Electricity Companies 1L the Netherlands (Central Electricity Institutions II. 1972 large

network)

• Interest representation of electricity producers (1972:17 employee*).

• All aembers of the governing board (algeaeen bestuur) are included as C functionaries.

The members of the secretariat are not included. The secretariat is foraed by those persons

who are managing directors of SEP and KEMA. Inclusion of the secretariat would make VEEN one

oC the centrals of the network.

VM Ministerie van Volksgezondheid en Milieuhygiëne - Ministry of Health and Environnental

Protection

• (Ministries. 1972 large network. See SZV.)

VMF Verenigde Machinefabrieken N.V. (Companies I. All networks)

• A large engineering firm and with RSV the asjor Industrial nuclear producer-

Nuclear activities are coordinated by th<> subsidiary Stork Ketel en Apparatenbouw. Nuclear

manufacturing includes equipnent for light-water reactors,, such as steaa generators, heat

exchangers and pumps and coolant pipes, and equipaent for the 50 MW sodium test circuit

(Almelo) and the SNR reactor (Kalkar), such as steam generators and large sodiua pumps. VMF

participates in UCN, Neratoom and Comprimo.

It is the Dutch industrial leader of one of the two consortia offering light-water reactors on

the Dutch market (1972:20,197 employees).

• 0 functionaries: raad van bestuur, divisie directeuren.

• C functionaries: raad van commissarissen.

WRK (1963-1976) Wetenschappelijke Raad voor de Kernenergie - Scientific Council on Nuclear Energy (Nuclear

Councils. 1964, 1969 and 1972 networks)

• Advises the Minister of Education and Sciences on national and international scientific

nuclear developments and the organization of nuclear research.

• All members are included as C functionaries.

IJC N.V. IJsselcentrale (Regional Electricity Companies. 1972 large network)

• Electricity production in the province Overijssel.

• D functionaries: directie.

• C functionaries: raad van commissarissen and raad van toezicht.

ZWO Nederlandse Organisatie voor Zulver-Wetenschappelijk Onderzoek - Netherlands Organization for

the Advancement of Pure Research (Science Policy Councils in 1972 large network. Research

Institutions in all condensed networks)

• This organization contributes to nuclear research mainly through its foundation FOM. The

organization falls under the Ministry of Education and Sciences. Its task is to stimulate

scientific work through financial support of investigators and institutions. It advises

government on matters of science policy.

• D functionaries: directeur, president and vice-president of the algemeen bestuur.

• C functionaries: rest of the algemeen bestuur (general board which also includes the dagelijks

bestuur).

Notes to Appendix I

(1) Because of the large size of most industrial companies and because energy is only a side activity for the

majority of them, we selected the executive and controlling functionaries of not only the headquarters, but

also the main divisions. Only in the very large multinationals (Shell, Philips and AKZO) did the division

functionaries create interlocks. In all three cases the research department had interlocks with seal-

governmental research organizations. In Shell, Shell Kernenergie B.V. constituted the link of the Shell

corporation to the Dutch nuclear network.

(2) In the case of the research organizations it is often difficult to infer whether a functionary is to be

considered mainly an outside director (C functionary) or an inside director (D functionary). In the case of

FOM the members of the uitvoerend bestuur (managing board) clearly represent FOM in other organizations.
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APPENDIX 2.

Intra- and lnterg'roup densities In the nuclear network 1972.
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STELLINGEN bij het proefschrift "The policy structure of the Dutch
nuclear energy sector", van Gerrit Jan Zijlstra.

1. Gils definitie van een netwerk als een cluster van interdependente
organisaties, die op enigerlei wijze zich gebundeld hebben om als
collectiviteit een bepaald doel te bereiken, legt door zijn restric-
ties te grote beperkingen op aan de interorganisationele analyse.

Cf. Gils, M.R.van (1978). De organisatie van organisaties: aspecten
van interorganisationele samenwerking. Maatschappij en Onderne-
ming 1: 9-29.

De analyse van de nutssector door Krekel, van der Woerd Wouterse BV
ontbeert een onderzoek naar de organisatorische gevolgen van de
invoering van warmte-krachtkoppeling in de electriciteitsvoorziening.
Hiermee missen hun conclusies de noodzakelijke aansluiting op de
jongste ontwikkelingen in de electriciteitsvoorziening.

Cf. Krekel, van der Woerd Wouterse BV (1980). Concentratie nutsbe-
bedrijven, advies over de mogelijkheden tot concentratie van de
nutsvoorzieningen in de sector gas, water en electriciteit.
Den Haag: Staatsuitgeverij.

3. De onuitgesproken vooronderstelling van de VDEN studie dat de hoogte
van het electriciteitsverbruik niet van invloed is op de brandstof-
inzet, is onjuist, omdat bij een sterke ontwikkeling van zowel de
electriciteitsbesparing als de warmte-krachtkoppeling het dan reste-
rende electriciteitsproduktievermogen van zodanige omvang wordt dat
grote«kerncentrales economisch niet meer optimaal inzetbaar zijn.

Cf. Vereniging van Directeuren van Electriciteitsbedrijven in
Nederland (1982). Energie straks, een studie naar de mogelijke
gevolgen van de toekomstige energiesituatie in Nederland.
Arnhem: VDEN.

4. Aldrich baseert zijn theorie van de "loosely joined hierarchical systems"
op biologische principes, de theorie kan echter beter worden opgebouwd
vanuit de hanteerbaarheid van relaties door organisaties.

Cf. Aldrich, H.(1974). The environment as a network of organizations:
theoretical and methodological implications. Paper prepared at the
Research Committee on Organizations Section of the International
Sociological Association Meetings. Toronto, August 1974.

5. Beleid, gedefinieerd door Kuypers als een systeem van gekozen elementen,
waarvan elk zich tot één of meer andere verhoudt als een doel tot een
middel of als een middel tot een doel, is geen beleid maar een plan.
De keuze van het plan is beleid.

Cf. Kuypers, G.(1980). Beginselen van de beleidsontwikkeling A.
Muiderberg: Continho.



6. Het door Nelkin en Fallows geconstateerde conflict tussen legitimerende
participatie van de bevolking in de besluitvorming en de eisen van
efficiency van bestuur is in zoverre een schijnconflict dat bij sterk
controversiële issues besluitvorming zonder participatie ineffectief is.

Cf. Nelkin, D. and S.Fallows (1978). The evolution of the nuclear
debate: the role of public participation. Annual Review of
Energy'3: 275-312.

7. Het voorstel belasting- en sociale premieheffingen te verschuiven van
inkomen naar goederen verdient meer aandacht als een bijdrage aan de
herwaardering van arbeid en het scheppen van arbeidsplaatsen.

Cf. Beent, H.Y. en T.G.Potma (1981). Het CE-scenario, een realistisch
alternatief. Delft: Centrum voor Energiebesparing.

8. Dye erkent de gebondenheid van een elite aan institutionele posities
maar negeert in de verdere uitwerking van zijn ideeën ten onrechte de
institutionele beperkingen aan het gedrag en de doeleinden van de elite
als onderdeel van deze binding.

Cf. Dye, T.R. (1976). Who is running America? Institutional leader-
ship in the United States. Englewood Cliffs, New Yersey: Pren-
tice- Hall.

9. De adviescommissie is een onmisbare schakel tussen maatschappij en
overheid. Zij verdient daarom met meer zorg ten aanzien van taak,
samenstelling, zelfstandigheid en openheid te worden ingesteld dan
tot dusver gebruikelijk is.

1Ü. Gezien het feit dat databestanden voor vergelijkende milieu- en risico
beoordeling van energietechnologiën aan wetenschappelijke status winnen
doordat ze veelvuldig worden gebruikt, maar in het proces van opeenvol-
gend gebruik aan wetenschappelijke kwaliteit inboeten door weglating
van onzekerheidsmarges, bronvermeldingen en vooronderstellingen, ver-
dient het aanbeveling een uitgebreide genealogie van deze bestanden

bij te ho'iden.

Cf. Holdren, P.J. (1981). A critical review of some comparitive
environmental assesments of energy technologies. Paper prepared
for the Environment Directorate, OECD. Paris, December 1981.

11. Heterosexuele normen, waarden, gedragingen en verwachtingen zijn
dermate overheersend in onze cultuur, dat het niet voortdurend bena-
drukken van de eigen identiteit de homosexueel steeds in dubbelrol
situaties plaatst.


