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Chapter 1 
Introduction 

Almost daily, we are exposed to headlines in the news media that discuss 
the impact on the public health through exposure to radiation from radio 
frequencies. Experts sow fear and mistrust in the government system that 
is supposed to protect us from environmental harm. 

As a result, the public increases its pressure on the local authorities to 
forbid installing transmitters in residential areas and to remove existing 
antennae. Objection to the erection of a network of cellular antennae also 
stems from their damage to the cityscape in particular and to the scenery 
in general. 

However, the data for 2002 indicate that 423 million cellular telephones 
were sold around the world compared to 400 million in 2001, i.e., an 
increase of 6%, according to announcements issued by Gartner -
Dataquest1, one of the world's leading technological research firms, that 
also stated that further growth was expected in 2003. 

This is not the first time in history in which we are most interested in 
wide-spread technological progress, but fear it. We remember the more 
distant past, the early days of the steam engine and the fear of the iron 
horse, our present inability to manage mass transportation without trains, 
and the fear of the microwave without which it is impossible to manage 
in any modern house. 

The use of cellular phones, beginning only some ten years ago, is 
relatively new in the modern world. Sensitivity to the subject of locating 
cellular antennae was not high and the local authorities solved this 
problem through silent agreement vis-á-vis the cellular companies in 
exchange for suitable payment. Hence both interest groups, i.e., the 
cellular companies and the local authority, benefited. 

Cellular companies increased the number of antennae by distributing 
them far more extensively, thereby providing better service to the clients 
and augmenting their number, and consequently their profits. Although 
the local authorities enjoyed greater incomes, thus enabling the head of 
the authority to divide up and distribute resources more generously, 
neither the residents' sensitivities nor the environmental perspective were 

1 www.gartner.com/l_researchanalysis/ dataquestoverview 

http://www.gartner.com/l_researchanalysis/


taken into consideration. When the residents discovered the giant cellular 
antennae close to their homes, fear spread and a public outcry ensued. 

People wish to use their cellular phones, evidence of which may be seen 
in the 423 million subscribers worldwide to cellular phones in the year 
2002, a trend that wil l only rise at a rate of about 6% annually2. At the 
same time, the NIMBY (Not In My Back Yard) phenomenon is familiar. 
It is typical of public opposition (interest groups, decision-makers and so 
on) to locating a cellular antenna site near the objectors' homes. Everyone 
wants to use their cellular phones effectively but no-one usually wants the 
antennae close to their private home or office. 

This chapter will present the particular problems of the city of Modi 'in, a 
completely new city still under construction with a particularly high level 
of expectations by the citizens and city fathers, and the incremental model 

for decision-making used by this researcher to solve the problem. 

This thesis concentrates the current knowledge regarding the dangers of 
radiation to the public, the decision-making methods used and the steps 
taken to reduce the level of danger and to determine strict standards. It 
wil l also present creative solutions that exist in Israel and the globally that 
prevent damaging the scenery and the environment, all in order to solve 
the public policy decision-makers' dilemmas. Such dilemmas exist with 
respect to the order of priorities, the importance of preserving public 
heath, the environmental quality and the cityscape on the one hand, and 
the public service on the other. At the same time, attempts must be made 
to find the balance between apparently contrasting trends in public policy 
in the realm of decision-making that in itself is a complicated and 
sensitive subject. The author aims to present a conceptual and practical 
model for the installation of a network of cellular antennae in a modern, 
progressive town with a population particularly sensitive to the subject. 

The model (presented in detail in chapter 3) was developed, and is 
presented here, by this researcher for the city of Modi'in, Israel, the 
newest city in Israel whose construction began in 1993 and now, in 2003, 
has a population of about 40,000. It offers a way to overcome the 
"antenna paradox", wherein everyone wants cellular reception, but 
objects to having antennae next to their homes: A complex socio-
technical decision problem, which has to be solved both theoretically and 
practically. 

2 Yediot Acharonot newspaper, Economic supplement, 11.3.2003, p. 7. (Hebrew) 



1.1 The research objective and methodology 

The increasing involvement with the environmental hazard from foci of 
cellular service, the concern of residents of Modi'in (and notably the 
'greens') over the quality of the environment and their strong need to use 
their cellular phones in a new city that still lacks linear communications 
infrastructures underlie this researcher's decision to explore the issue. 
City leaders and decision-makers face a serious dilemma when answering 
the residents' need for communications, especially in this period of 
globalization and the 'global village' almost completely relying on 
communications. 

The more difficult dilemma was to decide on the preferred alternative -
cellular antennae farms at the city periphery (see photograph no. 1) that 
employ high intensity transmissions or installing antennae in the city near 
the sensitive population but answering the communications needs. In this 
case progress and the most advanced communications technology help 
the decision-makers, an aspect to be reviewed in this thesis. The pressure 
brought to bear on the politicians by the various interest groups (cellular 
companies, elite groups, cellular forums) vis-á-vis the residents, their 
appointed representatives who would have to vote for them in the next 
elections, and of course vis-á-vis the public, will be considered together 
with assuring the interests of the local authority and the economic 
situation. 

The direction to be investigated in this study is how to best deal with all 
the topics presented til l now while examining decision-making models 
and detailed scrutiny of the incremental model in decision-making 
(Lindblom, 1965), known to preferred by politicians. 

The research method, according to which the decision-making process in 
the city of Modi'in will be examined, focuses on 
1. A summary of the theoretical literature on decision-making 

processes 
2. An analysis of a case study based on the relevant literature 



Photograph no. 1: Cellular antennae farms at the city periphery 



1.2 The research questions 

1. Can the public and the private interests in public policy be 
compatible? 

2. Is the decision-maker capable of choosing the alternative in the 
most professional and practical way that will maximize most of 
the benefits from the event, despite diverse interest groups that 
try to lead to the choice of alternatives that serve their interests? 

3. How do individuals accept and/or perceive the chosen alternative 
and/or the method of decision-making and/or the elected 
decision-makers? 

1.3 The research hypotheses 

1. When stringent professional regulations exist, the public interest 
wil l supersede the private interest. 

2. The greater the accountability in the decision-making process, the 
more positively/practically wil l the individuals accept it, afford it 
the selected alternative legitimacy and even support it. 

3. Decision-making that selects the alternative that leads to change 
of the "muddling through" {Durchwursteln) type will be accepted 
with greater understanding amongst decision-makers than 
decision-making that chooses the alternative that entails far-
reaching reform. 

4. A framework of a verbal-formal decision-making model can be 
developed, validated by a survey among decision-makers and be 
used efficiently in a real-case environment. 

The thesis relies on information gathered from a variety of sources, such 
as 
• Professional literature on public administration and business 

administration 
• Publications and journals on environmental quality 
• Interviews with professionals and bureaucrats in the field 
• The laws of the State of Israel 
• Legal decisions regarding the topic 
• Minutes of sessions of the Modi'in City Council 
• Internet sites on relevant issues in Israel and globally 
• Daily newspapers commenting on and presenting the problem 



Data collected from a survey was handled and processed by using a 
common correlation regression modeling methodology together with 
ANOVA and MAN OVA factor analyses. 

At this point in the thesis the basic definitions of terms used in the study 
should be presented and clarified. 
1. Decision 

• Doron (1986) defines a decision as conscious 
consideration of an existing situation and the 
choice of one method of action from several 
possibilities 

• Sharkansky and Bross (1982) define decision
making as a process of choosing a mode of action 
from several alternatives 

• Weinshall (1975) interprets a decision as 
"Receiving orders from a certain person and 
implementing them as given". The decision
making process is created when it transpires that 
the decision should be implemented through 
several entities, each of which influences the 
method and content of the decision, and 
consequently the decision-making process 

2. Public administration 
• Caiden (1971) presents many definitions 

of public administration, including a 
combination of all the laws, constitutions, 
procedures, sets of relationships, codes 
and customs that exist at any time and in 
every legal system for maintaining and 
implementing public policy. 
Public administration is a process of taking decisions, planning 
work, determining objectives and goals and working with the 
legislator and civilian organizations in order to gain public and 
financial support for government programs. It includes 
establishing and renewing organizations, guidance and 
supervision of employees, responding to questions from the 
leaders and the media, determining work methods and 
procedures, assessing performance, demonstrating control and 
other activities by the managers. Public administration is the 
way in which government objectives and challenges are 
implemented. 



3 . Public policy 
o Dror (1986) defines determining public policy as, 

"... a very dynamic and complex process, in which a 
variety of units participate, raising different contributions. 
This is a process that determines decisions regarding 
guidelines for future action, especially for government 
units, guidelines (or policy) formally intended to realize 
the general good through optimal means". 

(Dror, 1968, p. 25) 

• Doron (1987) claims that Dror's (1986) definition is 
ambiguous and does not differentiate between public 
policy, decision-making and public planning. Similarly, 
public policy is not the result of government activities 
alone, but of organizations and groups within society who 
participate and influence the public decision-making 
process. 

o Garth Kemerling : describes the decision-making 
procedure as, 

"An algorithm by means of which to establish, in a finite 
number of steps, whether a statement form is tautologous 
or whether an argument form is valid. Drawing Venn 
diagrams provides a decision procedure for a modern 
interpretation of categorical logic, and truth-tables give a 
decision procedure for the propositional calculus, but there 
is no decision procedure for quantification theory". 

Public policy is not always a formal step, and sometimes includes 
agreements made on the basis of personal acquaintance and mutual 
trust between the heads of organizations in society. Public policy 
sometimes lacks all guidelines for action, but instead, there is a 
distinct attitude (a decision not to decide). The public good or 
interest cannot always be defined, and each group in society has its 
own definition of the public good (or public interest). 
• Gordon (1992) defines public policy as "The organized 

framework of objectives and basic reasons for government 
programs dealing with organized social problems". He similarly 
claims that public policy is in fact, "A texture of programs in 

3 See: http:(/www.philosophypages.com/index.htm 

http://www.philosophypages.com/index.htm


diverse domains, determined by the government and applied by 
the various government agencies" (p. 488). 

4. The public interest and the private interest 
Doron (1986) defines this issue as 

"Policy lacking a normative aspect; a decision to take it for 
the public good that cannot be justified, shall be considered 
as arbitrary, illegitimate policy. From the perspective of 
individuals in society, the public interest supercedes the 
private interest. From their point of view, there is a 
particular area that is of public interest, and in which the 
government is entitled to intervene and influence. Every 
society determines for itself the size of this domain that 
changes with social preferences ". 

(Doron, 1986, p.21) 

The private interest, in comparison to the public interest, can be clearly 
defined. Everyone knows their desires, preferences, tastes, values and 
objectives and thus can rank them according to their personal penchant. 
It is hard to define the public interest, but one may claim that it is the 
standard apparently guiding public policy-makers in their work. 

Disparity wil l always exist between the desires of individuals in 
society and what society wants. Public well-being is a situation of 
temporary balance between opinions, pressures, interest groups and 
so on. Those determining public policy must assure this balance 
when taking decisions. 

1.4 The research background 

At the United Nations Conference on Environment and Development 
held in Rio de Janeiro in 1992, it was decided to establish a National 
Council for Sustainable Development in every country of the world. 

Amongst other things, the agenda for the 21 s t century was also 
determined. World governments were called upon to examine their 
development processes, not only according to economic considerations 
but also according to social and environmental considerations. However, 
the environment cannot be protected without exploring the social and 
economic impacts. The conference called for balanced decision-making 
processes that consider the broad impact of development for future 
generations as well. 



The decision regarding the establishment of a national council in Israel 
was based on an in-depth study of the subject and following 
recommendations of the global conference. The government of Israel, in 
its session on 22.11.1999, decided to establish a National Council for the 
Environment4 The Council's main role and activities were to place the 
environmental issue on the agenda of decision-makers and policy makers 
in all sectors. 
To this end it was decided that the Council would be broad, with wide 
representation of diverse social and economic sectors in Israel. It would 
represent the connection between the environmental issue and social and 
economic issues; it would see itself as representing the interests of the 
broad public and of future generations towards the national environment 
that wil l be this generation's legacy. It was further decided that the 
Council is obliged to sound the alarm on trends and phenomena that it 
currently identifies, and that will affect Israel in the future. The 
government decision also defined the role and main activities of the 
National Council for Environment. It would set its agenda, establish 
subcommittees according to issue and appoint a chairman for each 
subcommittee. The research arm of the Council will develop 
environmental policy in Israel by initiating and directing research on the 
subject that will be relevant to Israel. 

On the one hand, the Council's objective is to explore development, 
trends and processes in Israel, not only according to economic 
considerations but also according to social and environmental 
considerations. On the other hand, the environment cannot be protected 
without examining social and economic interests. Hence the need for 
balanced decision-making processes, that will bring together the civilian 
population, government elements and economic factors for coordinating 
and shared guidance of the development processes, and at the same time 
create the balance necessary in an open and public manner. 

The Council's activities and success demand separation between its 
administration and financing by the Ministry of the Environment, and 
from every other governmental and/or economic factor. This is in order to 
prevent any possible dependence of the Council on any interested 
organization, and thereby to reach a situation in which Council members 
would face the issue of only furthering the environment and thereby to 
apply in practice social, environmental justice by advancing 
environmental issues. 

4 Decision no. 599; Knesset, 1995 



Hence the need to create a separate budget for the Council. Since the 
Jerusalem Institute for Israel Studies5 is the organization chosen to 
accompany the Council's work and activities, the Ministry of the 
Environment advised the Inheritance Committee of the Ministry of 
Finance regarding financing the Institute for studies necessary for the 
work of the National Council for the Environment. 

The importance of the subject and the existential need for a body such as 
the National Council lies, in fact, in running the organization as an 
independent body that can apply, supervise or recommend environmental 
policy as a financially independent entity and without fear of conflict of 
interests or other such issues. 

The Minister of the Environment is responsible for the implementation of 
16 laws from which his/her authority is derived, two of which are 
relevant to this study. 
1 National Outline Scheme no. 36 (Ministry of the Interior, 

2002) discusses small transmission installations. It was 
approved in the government decision no. 1759, on May 2 n d 

2002 and is intended, according to its planners, to set the 
regulations necessary for erecting transmission sites in a 
manner that wil l afford reception and coverage for all users, 
while preserving all the environmental and scenic qualities. 
Al l this, while simplifying and making the planning and 
approval process more efficient. This plan, by being part of 
the 1965 Planning and Building Law of the State of Israel 
(Knesset, 1965), is intended to organize the statutory process 
of issuing building permits for transmission and reception 
installations to make the process more efficient and simple. 
This is done by: 
i . Classifying the transmission installations. 
i i . Determining safety ranges from the various types 

of transmission installations in order to protect 
public health. 

i i i . Determining the safety range for protection from 
the influence of radiation on ammunition, medical 
equipment and diverse installations. 

iv. Determining instructions for the organized 
approval process for transmission installations, 
which, by their very existence, will enable the 

5 www.jiis.org.il 

http://www.jiis.org.il


planning authority to provide a building permit, all 
according to the instructions of the above Outline 
Scheme. 

v. Determining scenic guidelines for erecting 
transmission installations. 

vi. Encouraging linkage, adhering to existing entities. 
vii . Determining the need for individual examination 

of the accumulative safety ranges of the impact of 
radiation at sites that include more than one 
transmission installation. 

vii i . Determining additional instructions, beyond those 
for existing transmission installations, for 
installations that do not meet the instructions of 
this plan. 

ix. Preference of a small number of tall antennae, 
distant from each other, in open areas. In built up 
areas, more low antennae of low capacity with a 
relatively high density, in accordance with flight 
safety regulations, are to be preferred. 

The main claim against this National Outline Scheme is that it did not 
take into consideration the subject of sustainable development, that 
includes economic, public and environmental issues, concerned primarily 
with finding the overlap and balance between the forces mentioned. 

This author believes the public was not involved in the preparation of the 
scheme or in taking the decisions, and the law is therefore one the public 
cannot observe. An example of this is the permission to erect transmission 
installations on private houses in exchange for payment. The sum to be 
paid by the cellular company is to one of the residents of the building, 
endangering the health of the members of the family receiving payment 
and to the other residents of that building and the neighbors. On the one 
hand, health dangers are created, and on the other, conflicts between the 
neighbors on the economic background. The city of Modi'in found a 
solution for sustainable development to be presented in this thesis at the 
policy and legal levels and that will offer an understanding of the 
research environment. 

Furthermore, in order to avoid these problems, the cellular companies 
became smart and installed the equipment within existing complex items 
such as roof solar heaters, creating a feeling of deceit amongst the 



residents. The results were clear. This writer thus believes the situation 
hastened handling a subject that was wide open till then but did not offer 
the optimal solution. 

The proposed Law on Non-Ionizing Radiation, 2002 (Ministry of the 
Environment, 2002) that took some three years to prepare was submitted 
in April 2002. The main objectives of the proposed law are as follows: 

"According to the best professional knowledge existing 
amongst experts today, exposure to ongoing and uncontrolled 
non-ionizing radiation at high levels, is liable to damage health 
of human beings, animals and vegetation. It should thus be 
clarified that the aims of this proposed law are to determine 
obligations and prohibitions, to protect from such above 
damage, even i f its existence has not been proved according to 
the precautionary principle" 

(Ministry of the Environment, 2002, p. 37) 
This principle was accepted for environmental issues as defined in the 
1992 Rio de Janeiro Declaration and published by the U.N. (U.N. 
doc/cowf. 151/5/revi). 

The precautionary principle, as a basis for international legislation, was 
adopted by the European Community in 2000, and appears specifically in 
the legislation of several countries, such as New Zealand, Switzerland 
and Italy. The proposed law includes 28 paragraphs, and discusses 
• Antennae erection permits 
• Registration and reporting on an issue connected to the 

sources of radiation 
• The authority of the person responsible - i.e. the Ministry of 

the Environment 
• Supervisors - who wil l be entitled amongst others, to enter 

and investigate places in order to discover and prevent 
infringements of the law 

• Punishment - of a person erecting or operating a radiating 
factory without permission. The punishment will be as 
determined by law, up to 6 months imprisonment and a 
maximum fine of up to $/C30,000 

• An order to remove the source of radiation 

It is possible to sum up and state that the situation in Israel has improved 
in the last year with the approval of the National Outline Scheme no. 36. 
In general terms it organized the subject of cellular transmission sites, in 



comparison to the previous ten years in which there was tota 
the subject. The law is not perfect but it provides a star 
handling the situation. 

The proposed law on non-ionizing radiation will also 
supervisory body, i.e. the Ministry of the Environment 
authority. Investigation by this researcher did not prodi 
instance in which the Ministry of the Environment was for 
cellular site operator. However, in very many cases the Mini 
the Department for Noise and Radiation, issued an order i 
destroy transmissions installations. 

This study will focus mainly on the decision-makers' need j 
balance between the contradictory trends in the private ( 
sector and those of the public sector - the cellular COJ 
interest groups. 

Chapter 2 
The Literature Review 

The theoretical section of this thesis discusses decision-mak 
in this researcher's opinion, the central link in public pol 
with other areas relevant to decision-makers that will also be 

The case explored by this thesis, as noted in the previous d 
balance in decision-making according to the model devel< 
author and others in the city of Modi'in, Israel. 

The issue facing decision-makers in the city was whether 
using the old, accepted method of transmission along hi£ 
microwaves from large, central antennae, or whether to sw 
smaller base stations (known also as cellular phone antennae^ 
population. This section will discuss the classic de 
mechanisms as they appear in the academic literature. 

This subject wil l be connected to the domain of public a< 
with its various components, to the domain relevant to this 
subject of technology and the quality of the environment that 
professional regulations. It affords an important chapter in u 
the processes for discussion by decision-makers in the p 
while exploring the individual/public demands in this contexl 

2.1 Decision-making 



It is important to focus on the decision-making process, since the decision 
itself and the choice between existing alternatives usually precedes 
preparatory work and examination by the decision-makers. Some of these 
key decision-making models date from the 1950s and have been reviewed 
in this thesis. 

The decisions are, in fact, the product of the process, their character and 
motives closely associated with the nature of the procedure leading to 
them. Involvement in the decision-making process is important not only 
for understanding decisions but also for improving them. Should the 
decision-makers manage to improve the decision, it wil l be a minuscule 
achievement compared to improving the process itself that will , in future, 
produce many resolutions. Deri (1996) cites a popular proverb: "Instead 
of giving a hungry man fish, teach him to fish" (p. 163). 



Decisions, in fact, are not taken in a vacuum: Each has a practical impact 
and is influenced by diverse limitations and constraints. Some are limited 
by previous decisions, others must be taken in conditions of a lack of 
information and of uncertainty. A type of decision exists for which the 
main limitation is the need to decide whether to accept it or not due to a 
lack of time (such as military-operational delimitations). Some decisions 
are taken based on a variety of motives of the decision-makers 
themselves. The decision-making processes are varied and diverse. 
Accordingly, many researchers propose methods which are, in fact, 
models that describe decision-making processes. 

A decision-making model is intended to explain what the person 
proposing the model considers to be the main aspect of this complex 
process. Prior to presenting the models that discuss decision-making 
processes, this writer will discuss the differentiation existing between 
them. 

It is customary to categorize models of decision-making processes into 
two main groups (Shilo, 1972): 
1. Normative models that describe how decisions should be taken and 

why should they be taken one way rather than another. One possible 
answer is that decisions taken according to this model will be better 
than those taken according to the existing process or according to 
another normative system. This is, of course, a hypothesis that can 
be tested empirically: Can a good or improved decision be defined? 
Another answer is that this is rational or logical. In other words, 
there is not necessarily a promise of improved quality of decisions 
but rather an axiomatic demand: This is how it is done, and this is 
rational in view of the issue awaiting a decision. 

2. Behavioral models that describe existing processes and explain 
whatever needs explaining, are also known as empirical models, i.e., 
models that aims to present an existing process. This is how 
decisions are taken in practice. The test of an empirical, behavioral 
model does not lie in its exact compatibility with reality, since, as a 
model, it emphasizes certain aspects of the reality and ignores 
others. Its value lies in its ability to explain that which, in the 
opinion of the one proposing it, needs to be explained and usually 
leads to the choice of the agreed alternative. 

Space for consideration and discretion in decision-making did not exist 
in the past. This chapter wil l review the knowledge pertaining to 
radiation and the fear of it as an integral part of decision-making. 



Models of decision-making processes, through which the research issues 
will be analyzed, are presented below. 

2.1.1 The pure rational model 

A rational decision is expressed when the person taking the decision tries 
objectively to encompass all aspects, both quantitative and qualitative. 
According to Nigro (1977), administrative rationale includes three main 
steps: 
1. Decision-makers should have a high level of awareness of a number 

of available alternatives 
2. Decision-makers should analyze every alternative in terms of the 

subsequent conclusions 
3. Decision-makers should weigh all the advantages and disadvantages 

of the possible and existing modes of action and select one of them. 

In contrast, according to the analysis proposed by Dror (1966), the 
rational model of the decision-making process includes six steps: 
1. Defining the problem 
2. Gathering data 
3. Defining processes and options 
4. Evaluating alternatives and systematic comparison 
5. Implementation 
6. Assessment and feedback (monitoring) 

These stages are central and demand a clear definition at each. 

Jannis and Mann (1966) note seven focal criteria for rational decision
making, that can be used to determine whether certain decision-making 
processes are of a high quality or not. Although there is no systematic 
data on the subject as yet it seems reasonable to assume that the decisions 
that answer the seven 'ideal' criteria have a greater chance than others to 
realize the objectives of the decision-maker in practice and in the long 
term. 

To take a decision of a high quality (a rational decision), the decision
maker must operate according to the stages detailed below. He/she must 
1. Thoroughly explore a broad variety of possible lines of action. 
2. Explore all the objectives that must be realized and the values 

deriving from the choice. 
3. Carefully consider i f the price and dangers involved in the 

negative or positive results subsequent to each alternative are 
known. 



4. Intensively receive relevant new information that advances 
assessment of the alternatives. 

5. Assimilate correctly all new information or professional 
judgment brought to his/her attention, even in cases when 
these do not support the line of action preferred by him/her in 
the beginning. 

6. Reexamine the positive and negative results of each known 
alternative, including those considered unacceptable in the 
beginning, prior to finally choosing one of them. 

7. Make detailed arrangements to implement or execute the line 
of action decided upon, while paying special attention to the 
secondary plans that may be needed i f some of the anticipated 
fears materialize. 

2.1.2 Implementing decisions (according to Pressman and Wildavsky, 
1984) 

In the introduction to their book 'Implementation', Pressman and 
Wildavsky (1984) note that in today's world, implementation affords the 
source and unique space for managers and decision-makers to advance 
improvements on the decision, as it was taken, during its implementation. 
The researchers' innovation is that learning for assessment is the key to 
both implementation and evaluation. 

The researchers conclude that due to difficulties in implementing the 
decisions, maximum attention should be paid to applying the policy as 
well as to the evaluation and examination stage. Policy should be 
implemented despite the difficulties in application and be adapted to the 
reality in the field. They further claim that the value of the policy is not 
measured according to terms of its possible implementation, but 
according to its actual implementation. 

How is it possible to predict or anticipate whether defined policy 
regarding a particular issue is actually implemented? Pressman and 
Wildavsky (1984) maintain that policy or decision will be applied 
according to the objectives and goals i f correct evaluation is conducted. 
The relationship between evaluation and implementation is defined by 
them as being on opposite sides of the same coin, implementation 
providing experience that evaluation interrogates and the evaluation 
providing the intelligence to make sense out of what is happening. 



Policy programs determined by policy makers are adopted and executed 
in a constantly developing environment. Effective application will be 
realized by continuous evaluation. 

Policy-makers learn from those evaluating its implementation. Learning 
is the key in the relation between implementation and evaluation, as noted 
above. The researchers in fact emphasize that humanity, i.e., people, 
constantly evaluate the learning stage and learn to implement. The 
assessment stage is characterized by a system that influences 
organizational learning with respect the method of implementing policy. 

The 1984 study by Pressman and Wildavsky explores an economic aid 
plan defined in the US as federal aid from the central government, 
intended to help the city of Oakland, California, due to the terrible 
economic situation from which it suffered resultant from the high level of 
unemployment. 

The US Congress established a new committee known as the Economic 
Development Administration (hereafter EDA), whose task was to transfer 
the money earmarked for the Oakland economic program and to 
supervise the implementation of the policy. 

The main and most significant reasons preventing implementation of the 
decision are as follows: 
1. Those implementing policy did not rely on subcontractors for 

executing the plan. This principle is manifested in the EDA 
not affording Oakland clerks the responsibility for 
implementing the plan to prevent unemployment, thereby 
creating tension amongst the administrative staff. 

2 . Determining policy is insufficient. The specific factors, whose 
task it is to execute the decisions, must be clearly determined. 
Each factor (implementing policy) knows its task and the 
network of relationships towards each of the executive factors. 

3. Determining the relationships between those determining 
policy (the central government, local government) should be 
determined prior to executing the program rather than after 
giving the signal for its operation. The non-implementation of 
this procedure leads to severe arguments afterwards between 
those implementing it. 

4. When the objectives are not realistic, the means taken to 
execute the policy is rejected or not realized. It is not 
necessary to ask why implementation of the plan failed in 
order to study this, but rather whether the objectives set by the 



policy-makers for themselves are actually realistic. Perhaps 
they are 'too high'? 
The authors emphasize the need to pay attention to the 
administrative structure of those who determine the objectives. The 
senior managers/government representatives are extremely 
interested in implementing certain policies but en route encounter 
bureaucratic, local procedures that delay their implementation 
despite being desired by all. Pressman and Wildavsky (1984)"note 
that the ability to succeed in implementation depends on learning 
from experience. In their study, the public EDA planned for the 
town of Oakland suffered mainly from a lack of experience in the 
reality in which it was supposed to be implemented. 

5. Policy-makers interested in achieving their, objectives are supposed 
to realize the following principles: 
i . They must explore additional and effective methods 

while implementing policy that will afford provision of 
an alternative in case of need. 

i i . Policy makers have the responsibility for paying greater 
attention to creating full agreement between the 
organizations responsible for implementing the policy 

6. Implementing policy is supposed to merge with economic theory; 
implementing policy is supposed to be follow principles and 
objectives determined when the intended economic means and 
budgets effectively serve the policy. In the above case mentioned in 
Pressman and Wildavsky's study (1984), considerable sums were 
wasted on offices and bureaucracy (contact persons, forms, 
organization), while the objective was to provide more places of 
work for the local population. An inverse situation was created in 
which places of employment were created and provided for external 
factors arising from the central government. 

7. The researchers' considerable experience with implementing and 
executing policy necessitates full understanding and consideration of 
many factors. Each link in the 'chain' must work in harmony with 
the others. The objective is to realize execution of the policy 
objectives in order to reach maximum implementation. 

8. Pressman and Wildavsky (1984) mention the complex problem of 
the actors involved in implementing policy. In most countries, policy 
makers are politicians, and policy is often set for declarative 
purposes alone, in order to arouse public opinion for and against it. 
This behavior on the part of the politicians is one of the main factors 
preventing implementation of the decisions: a fear of diverse 
reactions from the broad public or part of it exists as does fear of 
electoral damage in the elections held once every few years. 



The rational model of decision-making therefore includes the following 
components: 
1. Determining objectives or values that the decision-makers wish to 

advance. 
2. Identifying and creating alternatives that, believe the decision

makers, can advance the objectives. 
3. Preparing forecasts of the results of each alternative in view of the 

objectives. 
4. Choice of the best alternative - that which answers the criterion or 

criteria set by the decision maker. 

The rational model is the normative model, whose importance lies in 
directing the attention of the decision-makers to the diverse variables that 
must be considered when making decisions. In this sense the model 
serves as a standard for the decision-makers. I f the decision-makers could 
decide according to the guidelines of the pure rational model, their 
optimal decision would have been the best. It should be noted that the 
rational model is, in fact, the model towards which one should strive. But 
in the complex reality, it is difficult to anticipate the processes and factors 
that modify the decision-making process or its implementation. However, 
although the model is Utopian and difficult to implement on the practical 
level, the more the decision-makers follow it the better. 

2.1.3 The "satisficing" model (Simon and March, 1958) 

There are very few situations in which decision-makers have perfect 
knowledge regarding a decision they are about to take. The search for 
information is the objective of every decision-maker when coming to 
make the correct decisions. The price of the search is sometimes 
extremely high, and sometimes an excess of information is liable to 
'block' the communications pipelines through which information is 
conveyed. 

This model is a behavioral model developed by Simon and March 
(1958). Its basic assumption is that human rationality is limited and can 
only realize satisfactory solutions. It emphasizes in particular the cost of 
the search for information necessary for decision-making. The decision
maker does not necessarily try to arrive at the best decisions, but rather to 
those that wil l have satisfactory results according to their level of 
aspiration. The decision-makers do not aim for the best results but for 
results that are satisfactory from their point of view. 



These researchers postulate that the decision-making process does not 
follow the optimization principle of choosing the highest expectancy of 
all the alternatives, but rather the satisfaction principle that satisfies the 
decision maker. According to this principle, the search for another 
alternative will cease as soon as the first alternative is found that is 
satisfactory to the decision maker. From the perspective of the latter, the 
point of intersection for satisfaction is flexible and stabilizes according to 
the value of the various proposals reviewed up to a given time. The 
principle of the satisfaction model in fact contradicts the basic assumption 
of the rational model, since according to the former, the decision-makers 
are liable to miss an alternative that is better from their point of view, i f 
they had only considered additional alternatives, as demanded of the 
rational model. Simon and March (1958) assert, in view of the above, 
that the decision-makers do not, and cannot, know for certain, all the 
possible results of the available alternatives. Decision-makers therefore 
are not particularly useful but are satisficors. They employ the image of a 
person seeking a needle in a haystack. Such a person will not look for the 
best needle to sow his garment (the best alternative), but will rather make 
do with a needle that wil l satisfy him/her and be good enough to sow the 
garment (choosing the satisfactory alternative). They maintain that an 
alternative is good i f it is good in comparison to the other alternatives and 
answers the minimum demands the decision-makers set themselves. 

The decision-making process according to the satisficing model includes 
the following steps: 
1. The decision-makers first identify all the apparent alternatives, i.e., 

the possibilities with which they are familiar and according to which 
they can assess every possibility from the perspective of the reward 
anticipated from the satisfaction perspective. 

2. After the decision-makers identify the satisfactory possibility, they 
choose it and act accordingly. At the same time, the decision-makers 
stop seeking diverse alternatives that are likely to offer higher 
reward. 

3. When the decision-makers act according to their choice, the reward 
that should satisfy the decision maker may not be forthcoming, 
creating a situation that the possibilities chosen by the decision
makers are unsatisfactory as far as they are concerned. In such a 
situation the decision-makers will follow one of the following 
alternatives: 
a. The decision-makers wil l seek new possibilities that, according 

to their criteria, wil l fulfill their level of satisfaction. 



b. The decision-makers reach the conclusion that they cannot seek 
and find possibilities that wil l satisfy them and therefore lower 
their level of satisfaction expectations and make do with the 
existing possibility. 

The basic assumption on which Simon and March (1958) rely when 
explaining the satisfaction model is, therefore, that human intellectual 
ability is limited when seeking the possibilities embedded in the decision
making process. The model claims that human rationality is restricted and 
can only arrive at satisfactory solutions. The decision-makers have 
limited knowledge and ability that prevent them from reaching optimal 
situations. One may thus conclude that satisfaction is a remarkable 
achievement for decision-makers 
(www.johndsaunders.com/papers/ai/chapter 2.htm) since changes 
occur within an organization that, by its very nature, is usually opposed to 
innovation. 

2.1.4. The "muddling through" (durchwursteln) model (Lindblum, 
1995) 

The muddling through model is proposed by Lindblum (1995) as an 
alternative to the rational model. His basic assumptions are: 
1. Determining values and objectives are not divorced from the means 

available for their realization. He postulates that a dependency exists 
between determining the objectives and identifying the means, and 
therefore the two actions should be performed together and with 
mutual adjustment. The decision-makers, according to him, strive 
for what they can attain and do not try to achieve what they want. 
This they do only after exploring what they can achieve and 
identifying what they want. 

2. It is important to arrive at a 'good' decision, which, according to this 
model, is one agreed to by all relevant parties (rather than the 
optimal decision that is the ideal of the rational approach). Decision
makers must reach agreement on the values they wish to apply, since 
in many cases such agreement between the pertinent factors cannot 
be achieved. Lindblum (1995) proposes the principle of muddling 
through on which this model is founded, i.e., adopting a strategy of 
slight change from the familiar situation, whose results are easier to 
forecast, easier to correct and easier to agree on. In fact, agreement 
over the policy or decision is necessary amongst the decision
makers. 

http://www.johndsaunders.com/papers/ai/chapter


3. This assumption has far-reaching significance for the decision
making process. It is easier to reach agreement over an alternative 
only slightly different from that familiar to the decision-makers, than 
to accept a completely new alternative. It is also easier to predict the 
results of a familiar alternative than of a new alternative. 

The concept underlying this model postulates that the further the 
particular alternative deviates from former policy, the harder it wil l be for 
decision-makers to predict its outcome. Furthermore, i f the decision
makers deviate from former policy they will find it hard to recruit the 
necessary support from their colleagues and thus the possibilities for its 
implementation will decrease. Braybrooke and Lindblom (1963) find 
that when a policy of far-reaching innovation is adopted, the dangers of 
the unexpected and undesired results and of large-scale non-
implementation will be considerable. They therefore propose that 
determining policy will be basically 'conservative', and the innovations 
should be limited to the marginal incremental changes. The decision that 
will be taken, in fact, by the decision-makers, will be an additional tier, a 
marginal increment to the previous decision. 

Hirschman and Lindblom (1962) call their decision-taking model the 
'Science of muddling through'. This does not mean taking random 
decisions in order to get it done. In this situation too, a long-term 
objective can be determined and the incremental addition can be guided 
by decisions in a manner that, in the course of time, wil l create a trend 
that will realize the objective. Furthermore, the objective will be realized 
by taking steps that consider the constraints and limitations appearing in 
the policy and its implementation. 

Prior to detailing the decision-making process according to the "muddling 
through" model, a summary of its characteristics is presented as defined 
in Dror (1968). 

The main principles of the "muddling through" model include: 
1. Choosing the valuable objectives and empirical analysis of the 

action necessary are not separate, but integrated. 
2. Since there is no differentiation between the means and the 

objectives, analysis of the means and objectives is frequently 
irrelevant or limited. 

3. The characteristic test of 'good' policy is that analyses 
immediately agree on one policy without agreeing between 
them that it is the best way to achieve an agreed purpose. 

4 . The analysis is extremely limited: 



i . Ignoring important results that are likely intensify 
i i . Ignoring important potential alternatives in the policy 

directives 
i i i . Ignoring important influential values 

5. Comparisons, one after the other, considerably reduce or prevent any 
sign of reliance on theory. 

The decision-making process according to the "muddling through" model 
involves the stages detailed below: 
1. The decision-makers examine existing policy on the subject before 

them and identify all the factors involved in decision-making. 
2. The decision-makers debate the given subject. Each states his/her 

comments and reservations in view of the existing data. Since there 
is no differentiation between means and objectives analysis of the 
means and goals is often irrelevant or limited. 

General agreement exists amongst decision-makers on existing policy. 
However, there are marginal and agreed additions amongst the decision
makers. These changes do not disturb the decision-makers and therefore a 
'new' decision is taken with additions that somehow 'sort themselves out' 
within the existing situation and with all the factors involved. 

Lindblum's (1995) contribution to understanding the decision-making 
process lies in the decision-makers not seeing the range of decisions in 
cognitive behavior alone, but rather in behavior that occurs within the 
political system and not in their minds during reciprocal activities with 
others. This does not occur in the various alternatives within the political 
system since the anticipated results are in any case hard to forecast. It is 
the result of negotiations between the players with different and 
contradictory interests. The place of limited rationality in decision
making is replaced, according to Lindblum (1995), by practical 
rationality with the need to reach agreement between the parties regarding 
the correct decision. 

The "muddling through" model, together with its basic assumptions, is 
based on agreement over former policy. It also stems from the limitations 
of the human factor regarding the knowledge and ability to predict the 
future. Moreover, decision-making in a pluralistic democracy is 
manifested through this model, in the 'good' decision being the decision 
agreed to by those involved (rather than the optimal decision that is the 
ideal of the rational approach). 



The greater the difference between the particular alternative and the 
existing situation, the harder to predict its results and the harder to reach 
agreement. It is thus better to adopt a strategy of small changes from the 
familiar situation (changes whose results, as noted above, are easier to 
forecast, whose mistakes are easier to correct and to which it is easier to 
agree) since there is no way of knowing everything that should be known 
prior to taking the decision. The "muddling through" model proposes 
adopting the step by step method, i.e., a method that includes learning, 
drawing conclusions and gathering information that cannot be collected 
prior to implementing the decisions. Only thereafter, should slight 
change, agreed upon by all those involved in the decision-making 
process, be implemented. Dror (1968) correctly summarizes the 
contribution of Lindblom's (1965) approach: 

"Lindblum's approach unquestionably affords a valuable 
contribution to management science and proximate areas, 
particularly i f they are compared to the general rational models 
of decision-making, accepted in these domains. His approach is 
closely connected to reality. It is cleverer from the theoretical 
perspective and more adapted to human nature". 

(Dror, 1968, p. 18) 

Table no. 1: Summary of the main differences between the three 
models (Zadok, 2003) 

The rational 
model 

The 
"satisficing" 

model 

The "muddling 
through" model 

Type of model General rational Limited 
rationalism 

Maintaining 
policy with the 
addition of 
marginal change 

Type of 
decision 

Optimal, ideal 
decision for all 
parties involved 

Satisfactory 
decision by 
decision-makers 

Agreed decision 
amongst 
decision-makers 

The existence of Saaty's (1980, 1990) model should be noted at this 
point, which is based on the analytic hierarchy process (AHP), a 
mathematical technique for decision-making based on several criteria. 



The model enables a decision-making technique that embraces many 
aspects, while determining in advance the priorities, the choice between 
alternatives and the allocation of resources. AHP offers relative criticality 
weighting of indicators and relative criticality weighting of evaluators. 

The technique is conducted in three steps: 
1. Performing pairwise comparisons 
2. Assessing consistency of pairwise judgments 
3. Computing the relative weights. 

AHP computes a weight to each decision element based on the pairwise 
comparisons using mathematical techniques, such as Eigenvalue, mean 
transformation or row geometric mean. 

This thesis will not detail the method although it is mentioned as an 
advanced technique in decision-making. 

This researcher would like to note that this model was studied in military 
colleges in Israel. It serves the decision-making process at senior ranks 
and was used during this writer's military service when preparing 
position papers for the army headquarters. 

Following the three diverse approaches and the comparison between 
them, the researcher concludes that in order to create change in the 
attitudes of decision-makers, the "muddling through" model should be 
adopted, based on agreement regarding past policy, i.e., solutions must 
be found for cellular transmissions in cities. However, some change is 
needed since decision-makers are chosen by the public, i.e., they are 
politicians. A strategy of slight change from the familiar situation should 
be adopted to which it is easier to agree. The "muddling through " model 
is an approach with which decision-makers can agree, even ifit is not the 
best decision-taking model. 

In view of the need to provide solutions while preserving the interests of 
the citizens, the cellular companies and the local authorities, this author 
feels the "muddling through " model should be recommended, preventing 
disruption of the system but preserving the interests of the entire interest 
group in this system. 



2.2 Implementers of policy - who are they? 

Those determining policy are in fact the politicians. Policy-makers are 
influenced by people and groups with vested interests in the policy issues, 
aided by others to gather information, counsel and plan policy. It should 
be noted that at the stage of determining policy, the decision-makers must 
consider and examine whether the policy, as determined by them, can be 
implemented. 

The classical literature differentiates between head offices and front line 
units. The first are responsible for decision-making regarding policy, 
while the front line units are responsible for its implementation. Gaziel 
(1983) also discerns auxiliary units in charge of gathering information 
and advising the policy-makers. In fact, there is considerable discussion 
of the possibilities of implementing decisions. The instructions and 
regulations are not only uni-directional, but information, in fact, exists 
that flows in the organization and not only linearly, lacking all formal and 
informal paths. 

The connection between policy-makers and administrators who 
implement the policy is not always clear, and sometimes the politician's 
style of work determines the policy in practice. There are some countries 
in which attempts are made to separate the political, executive from the 
legislative branch, insofar as is possible, while other countries demand 
politicization of the public administration. In England, for example, 
attempts are being made to operate a neutral professional administration, 
free of foreign considerations, known as the Civil Service. This 
administrative mechanism is careful not to exhibit too great loyally to a 
political party, since the change in government can shake their status and 
even their job stability. In contrast with the British system, the Soviet 
system (of today's Russia) offers a close connection between determining 
and implementing policy, and only loyal party members who identify 
with the party can implement policy more effectively. America and Israel 
in fact chose the intermediate path: When there is a change of 
government, only the most active tier of the senior echelon of public 
administration changes. 

Doron (1986) mentions that the group concerned with public 
administration has great knowledge and power, and is capable, in half the 
time, of accumulating power in contrast to the group of politicians. Public 
administration is the country's executive mechanism, and one can 
therefore expect that it wil l amass greater power. The executive branch 
(government ministries, public administrators) sometimes works against 



determining policy (such as unifying ministries and limiting authority 
amongst the various ministries) since this works against them. An 
example of this is the attempt in some areas of the United States to solve 
the problem of the multiplicity of welfare programs implemented at all 
levels, whether Federal, State or urban. The solution proposed by Milton 
Friedman (in Doron, 1986), winner of the Nobel Prize for economics, 
was to reduce the number of 'mechanisms' and thereby to transfer more 
money to the needy. However, this encountered difficulties from the 
executive branch of administrators, since the many mechanisms were in 
fact a source of income. 

To summarize this section: There are three approaches through which the 
public policy-making process can be examined: 
1 The rational approach - whose basic assumption is that human 

behavior is usually target-oriented. This model offers a foundation 
for the economic model based on cost/benefit standards but which 
has aroused considerable criticism of the degree of suitability to 
reality. 
The rational model in decision-making (Simon, 1965) is derived 
from it. 

2. The organizational approach - that refers to how decisions are taken 
in a public organization and from which the satisficing model is 
derived. According to Lindblom's (1965) incremental model, public 
policy develops gradually through minute marginal change 
Policy makers do not function in a vacuum, but in an organization. 
Decisions are influenced by routine organizational behavior. 
The organizations try to function under conditions of certainty, 
seeking a satisfactory mode of action and preferring to operate step 
by step until they arrive at the satisfactory alternative. 

3. The political-governmental approach - assumes that the policy
making process is a game whose players are people and diverse 
interest groups. The game entails an overt and covert struggle 
between the beliefs of each group. Understanding the process of 
shaping policy means understanding the weight of each focus of 
power in the final decision. 
It is important to understand how the interest groups' foci of power 
are used in the game and influence policy-making. 

This study will explore the connection between public desire and its 
impact on the decision-makers i.e., public appointees, regarding public 
policy, based on relevant professional advice as manifested in the city of 
Modi 'in and on this writer's personal experience. 



2.2.1 The influence of public policy structure on the possibilities of 
implementation 

There is obviously a close causal connection between the structure of the 
organization implementing the policy and the quality of the 
implementation. This is manifested in both the application of the policy 
according to everything agreed upon such as, the purpose of the 
implementation, its timing (start and finish) and other factors. Literature 
dealing with the organizational reform (Kfir, 1970) assumes that 
improving the quality of the results of implementing the policy is based 
on administrative effectiveness. This concept has two interpretations: 
1. Economic efficiency - the best relationship between the input and 

output. An organization is efficient i f it manages to implement those 
tasks with less input, or, alternatively, to realize more output with 
less input. 

2. Organizational effectiveness (Yuchtman and Seashore, 1967): An 
organization is likely to be effective i f i t fully realizes its objectives. 

The ideal organizational situation, i.e., that of the executive body, is for it 
to be both economically effective and efficient. 

One may claim that economic effectiveness is a social value, but at the 
same time there are social values no less important, such as doing justice 
although the legislative system grinds slowly and causes economic 
damage. 
The chances that agreed policy will realize the objectives depend on 
diverse factors. It should, however, be emphasized that social and 
political or administrative policy has a considerable affect on the policy 
output, and that identical organizational structures realize different results 
in different countries. 

The connection between the implementation effectiveness and the 
organizational structure can be interpreted in different ways and must be 
examined pertinent to each case, i.e., with respect to the particular policy 
issue. Different units in a particular organization, for example, may do the 
same thing. One may claim duality and a waste of resources, but the 
positive aspect at the operational level should also be noted. Should one 
unit cease functioning with respect to issue X, the second will operate and 
complete the policy implementation of that issue. 



2.2.2 Organizations, pressure groups and elites as molding public 
policy: Organizational research 

Public policy is an output in which various organizations participate. 
Each policy has its own values, interests and objectives that create 
different styles of operation. This writer has chosen to focus on three 
factors that participate in the decision-making process. These, he 
believes, together with the government factors of organizations, pressure 
groups and elites, have the highest level of involvement within the 
decision-making process. Each of these factors competes over achieving 
the power that wil l help it realize its objectives. 

Lowi (1974) postulates that public policy is determined in many ways, 
and each case of public decision-making should be viewed as a process 
different from the others. The difference between them lies in the creation 
of different 'arenas', in which a political process of decision-making 
occurs in public policy. These arenas entail a negotiating 'game', between 
conflicts and different interests of the government, public and private 
organizations and pressure groups. Every factor participating in the 
process tries to tilt the scales in its favor. The success of any factor is 
dependent on the character and structure of the arena in which the 
decision-making process occurs. 

Understanding the phenomenon of power (Pfeffer, 1981) is important for 
understanding internal organizational processes and organizational 
processes with an impact on the organizational environment. He views 
the organization as a political arena, in which reciprocal relations of 
individuals and groups struggle and exist. These factors have different 
motivations and goals, and through such activity they try to influence the 
organization's decisions and policy. 

The structure of the organizational system, according to Emerson (1962), 
indicates the location of the power and the dependency relations between 
people, between groups or between different organizations, in contact 
with the organization and in need of input from the organization. The 
organizations depend on these inputs wil l try to deny the power or, at 
least, to balance it by creating coalitions between them. 

Modern society is an organizational society. Al l social, professional and 
religious life is interwoven in a complex web of organizations that 
maintain reciprocal relations amongst themselves and amongst 
themselves and society. He maintains that organizations are 'human 
associations' aiming to realize defined objectives (Etzioni, 1964). 



Daft (1993) defines organizations as "entities striving towards an 
objective that intentionally established a network of operations, 
functioning within identifiable boundaries" (p. 43). This definition is 
comprised of four elements: 
1. Organizations are comprised of groups of people. 
2. An organization has objectives without which it cannot 

survive. 
3. The organization's tasks are aimed towards realizing 

efficiency and coordinating its actions. 
4. Despite the dynamics with the environment, the organizations 

tend to preserve themselves by defining boundaries. 

Blau and Scott (1967) claim that different types of organizations have a 
different organizational structure, a function of their objectives and 
connections with the environment. They are classified as organizations 
when the point of departure for classification is Cui bono- who stands to 
benefit most. They note four main types of organization: 
1. A society for mutual aid 
2. A business concern 
3. Service organizations 
4. Organizations for the general good 

This is, in fact, an ideal division. In reality, organizations are 
interconnected. Mutual dependency and penetration exist between them: 
those fulfilling roles in one organization will also fill roles in other 
organizations. 

The multiplicity of organizations leads to organizational crowding, a 
phenomenon that paradoxically helps to bridge "organizational polarity" 
since a considerable part of the population belongs to several associations 
contemporaneously. This leads to a situation in which they wil l strive for 
a compromise rather than for a decision in times of disagreement. 

Katz and Kahn (1978) believe that organizations maintain ongoing 
interaction between them. They propose an organizational typology that 
perceives them as open systems, believing that they are a sub-system of 
the entire social system. The organizations operate within an environment 
composed of 
1. The cultural-value environment 
2. The legal environment - political structure 
3. The economic environment 
4. The technological environment 



5. The natural environment - natural resources 

Each of these environments can be found on a different continuum of 
stability. The organizations strive constantly to operate in a stable 
environment, and will work to preserve the situation and prevent 
uncertainty. On the other hand, the environment will always oppose the 
organization's attempts to take control of it, and the organization, for its 
part, wil l try to store political power that will help it to force its objectives 
on the environment through legal support of the organization's activities. 

Daft (1993) defines the organizational environment as all the elements 
existing outside its boundaries that have the potential to influence the 
entire organization or part thereof. According to him, the organization 
reacts to its environment in order to survive. Its reactions are derived 
from the characteristics of the environment to which they are directed. 
The organizational environment is characterized by being composed of 
various elements such as human resources, financial resources, market, 
economic conditions, government, culture, legal situation and so on. 
These elements do not exist alone: Relationships of mutual dependency 
exist between them. The organization identifies the dominant elements in 
every situation, according to which it adapts its reactions. 

The organization operates in environmental uncertainty that denotes its 
dependency on its environment. It operates in two main ways: 
1. Actions of intra-organizational coordination - integration and 

cooperation within the organization in order to create a uniform front 
vis-á-vis the challenges set by the environment. 

2. Control of environmental resources, shaping and supervising the 
environmental components through ownership/mergers, legislation, 
creating a lobby, shaping values and so on. 

Thus Daft (1993) arrives at a model entitled "The ecology of the 
environment". Organizational success or failure in achieving its 
objectives and preserving itself as an active body, are dependent more on 
the environmental attributes than on the organizational skills (strategic 
resources and so on). In a supportive external environment, the 
organization has a better chance of surviving and realizing its objectives. 
This model explains why change occurs in and between organizations, 
why certain organizational models survive and others vanish. 

Scott (1992), discussing organizational objectives, notes that these cannot 
be defined unequivocally. He maintains that in the modern period of rapid 
communications and rapid changes in society, the organization cannot 



survive with rigid objectives. It must become more flexible and open 
itself to outside influences. The organizational objectives are admittedly 
determined by the organization's controlling coalition, but 'attention' 
must be paid to the demands of the environment with which the 
organization is in contact. The organization enables different interest 
groups to act in its framework and thereby influence determining the 
organizational objectives. 

A typology of the organization's objectives is offered by Perrow (1970), 
who differentiates between two main groups of organizational objectives: 
Formal objectives versus operational objectives. Formal objectives are 
defined as the organization's declared objectives. They do not change or 
update as changes occur in the organization and the environment. 
Operational objectives are defined as objectives for implementation, that 
can be defined in terms of time, quantity and place, and are defined 
during ongoing activity as work plans. The operational objectives are 
those chosen by the organizations in order to achieve the formal 
objectives. 

In contrast to the official abstract and general objectives, the operational 
objectives are dynamic, up-to-date and practical. They are determined by 
the organizational upper echelons, and do not pretend to express the 
organization's official objectives, but rather its ongoing activities, 
according to the constantly changing needs and environmental conditions 
(both external and internal). 

Differentiation between "organizational objectives" and "basic goals and 
objectives" is noted by Simon (1965). The organizational objectives are 
practical objectives. In shaping them, the organizational environment and 
the various parts of the organization participate (and not only its 
founders). Organizational objectives are the result of negotiations, 
bargaining and compromise. These compromises are the choice between 
various alternatives in view of the given constraints - environmental, 
intra-organizational. Organizations encompass different groups of people 
with diverse interests, but with a common interest in the existence of the 
organization, striving to extract benefits from it. Each group tries to 
enforce its objectives, and eventually the organization's objectives are 
determined, usually not identical to the original objectives. Every group 
in the organization identifies partners, and together they argue with other 
coalitions in the organization that represent other interests. 

Senior role holders in the organization represent the various groups and 
account for the "controlling elite". This elite operates in various 



frameworks (within the organization) - the management, sub-committees 
and so on within which decisions are taken. The processes of shaping the 
organizational objectives are complex. They are not determined by any 
super factor, but are a web of preferences, the result of beliefs, values and 
attitudes. These value-based preferences serve as basic assumptions, 
according to which decisions are considered. 

Daft (1993) defines organizational objectives as the desired situation 
towards which the organization strives. Objectives represent the reason 
for the organization's existence. Inventing objectives creates 
environmental legitimacy, motivation for actions, guidelines for decisions 
and the reduction of uncertainty for the organization. In other words, 
organizational objectives are the result of value judgments and the world 
perception of the one defining objectives. 

This review therefore clarifies that the elites are the interest group with 
the greatest influence in view of their connections in the corridors of 
public administration. Their personal involvement in a variety of 
organizations, both public and private, is due largely to their ability to 
influence decision-makers. Thus their personal gain in the cellular 
communications market is clearly felt in their involvement.6 

Organizational objectives are determined by people who hold key 
positions in the organization, managers and stakeholders, coalitions 
between managers and by bargaining and compromise between various 
interest groups within the organization. Coalitions exist between diverse 
groups in the organization. The coalition describes the political character 
(negotiations, compromise) of the process of determining objectives. 

This study will present the organizational objectives, the operational 
steps adopted by interest groups in the organization and the method of 
taking decisions. Hence the considerable relevance of this section to the 
study. The next section will present the decision-making processes as they 
are perceived by researchers renowned in the domain, as the background 
for actual implementation as presented in the sections below. 

The organization is considered by Simon (1976) to be a "balanced 
system", comprised of interested parties both within the organization and 
in the organizational environment. These interested parties create a 
complicated set of constraints, so that decision-makers have difficulty 
making decisions that wil l be compatible with the organization's official 

6 According to Yakov Peri, President of Cellcom, Israel 



objectives. "Satisfactory decisions" are taken that are, in fact, short-term 
operative decisions, themselves objectives that reflect a compromise 
between the diverse and contradictory interests in the organization and its 
environment. He objects to the rational models in organizational analysis 
and the analysis of the decision-making processes. The organizational 
structure and character result in the rational model being inapplicable in 
organizational analysis, since rationality in an organization is limited. In 
order to understand the reason for this, the organization must be 
understood. The organization cannot be understood according to general 
social standards, but the organization itself, as a separate entity, has its 
own objectives that are supposed to help the organization to continue 
existing. 

The decision-making process cannot be analyzed according to the rational 
model (Daft, 1993), but intra-organizational aspects should be 
considered, especially political intra-organizational aspects. 
Understanding the political processes in an organization will clarify the 
fact that dividing the power there is not random. 

Organizational power is the result of organizational processes that can be 
understood and predicted. Organizational strength is not an objective unto 
itself. However, as long as the definition of organizational strength is not 
easily achieved, its achievement becomes an objective unto itself. When 
the strength is achieved, the next challenge is to use it for the desired 
results. He further differentiates between organizational effectiveness and 
organizational efficiency. Organizational effectiveness is the level at 
which the organization realizes its objectives. Organizational efficiency 
takes into consideration both factors within the organization (resources) 
and outside it (environmental). The more the organization coordinates 
between its abilities and the environmental demands, the higher the level 
of effectiveness it wil l reach. 

However, in fact, organizations tend to be more efficient than effective. 
They prefer criteria of efficiency, and only thereafter are they interested 
in criteria of method and reference groups. Selznick (1966) maintains that 
organizations sometimes employ normative concepts and ideology in 
order to realize objectives that help the organization, as an independent 
entity, to exist and wield influence. Organizations sometimes use 
ideology and values in order to reject democracy in the organizational 
decision-making process, to reject demands from the public and in order 
to continue to survive, to continue holding authority and to continue 
controlling resources (both value and material). Such control of resources 
will enable the organization to continue to set objectives for itself and 



achieve them. Similarly, organizations use the "cooptization" method to 
survive, a method that enables organizations that realized their objectives 
(and face elimination) to continue existing, by adapting new objectives 
while exploiting the existing organizational infrastructure and adapting it 
to its realization. 

Wildavsky (1980) maintains that organizations do not check whether the 
plan was executed, but rather the progress of the activities. They do not 
examine why the original program is not similar to the apparent result. 
Organizations do not ask why the original objective was not realized, 
since the answers to the questions will lead to structural, organizational 
change, to change in the organizational objectives. 

Evaluating programs is a social problem, a question of values. In other 
word, the answer to the question of whether a program succeeded or not 
will be evaluated according to the question: For whom is the program 
intended? 

The answer to this question depends on who answers. Thus organizations 
that evaluate the programs do not employ an outside entity to do this, but 
use internal mechanisms (internal comptroller). This is subjective 
evaluation that explores whether the actual implementation of the 
program is compatible with the organization's values rather than with 
those of the environmental demands. 
The question of why programs are not realized is discussed by 
Sharkansky and Ross (1982). What should be done so that this does 
occur? He believes the problem lies in the many organizations that deal 
with solving that problem; the more organizations are involved with the 
same problem, the greater the failure of the program. This fact stems from 
the different organizational structures, the diverse methods of operation, 
their various objectives and so on. These factors prevent the creation of 
clear communications between organizations and make (and sometimes 
prevent) cooperation between them difficult. He claims that the 
administration functions like an interest group and uses the same tools. It 
participates in the decision-making process through representation at 
various arenas in which the process occurs. Within the organizations 
themselves there are interest groups that represent various interests and 
they, too, work to influence government policy. 

Lowi (1979) postulates that democracy and liberalism, by their very 
nature, create paradoxes. A government in a democratic country finds it 
hard to function since it allows interest groups to operate, to create 



coalitions between them, to influence public opinion and that of the 
decision-makers and to shape public policy that will block their interests. 

In order to overcome the involvement of interest groups that prevent the 
central government from navigating policy according to its own 
philosophy and understanding the demands of the public at large, the 
central government passes laws and regulations that help the government 
agencies to overcome the activities of the interest groups, and delegates 
responsibility for coping with long-term programs. 

To summarize: This section discussed the attitudes of researchers 
renowned in the world of organizational decision-making and presented 
their opinions on this issue according to the rational model together with 
the considerations of the various interest groups in this process. This is 
one of the aspects considered by the team that tried to advance the 
decisions discussed in the study and which opinions eventually led to the 
model chosen for implementing the decision-making process. 

2.3 Interest groups 

This section will offer a theoretical review of the interest groups 
operating in the public sector and their influence on the decision-making 
process, as part of the study into how these interests blend with the issue 
of installing cellular communications systems in the city of Modi'in. 

Etzioni (1961) notes that organizational power has three bases: Physical, 
economic and value-oriented. Whoever controls these bases of power can 
influence the organization's objectives. Since organizations operate in an 
environment of uncertainty, control of them enables reducing the 
uncertainty by control of the organization's actions and its surroundings. 

The factors determining the impact of the interest groups can be explored 
(Yishai, 1987) according to the triangle of 
1. The resources of the interest group 
2. The governmental resources 
3. The reciprocal relations between the interest group and the 

government. 

In a comparison of the various elites in the western world Etzioni-Halevi 
(1969) concludes that in many countries there was a period (especially in 
transition within a democratic regime) in which there merger and 
compatibility reigned between the dominant elites and the governmental 
elites that controlled the various branches of government and navigated 



governmental activities to the needs of the elite. In the course of time, and 
with the establishment of democracy and weakening of the governing 
elite, conditions developed for the creation of secondary elites in 
economics, society, law and bureaucracy. Making the democracy more 
dispersed was a step that enabled the penetration of diverse groups in to 
the various elites, enabling the government branches to be more attentive 
to the needs of society at large. 

In democratic countries, according to Truman (1951), interest groups 
manage to enter parliament or government agencies. They thereby 
succeed in influencing the decision-making process as well as 
implementing decisions taken. 

The numerical size of the interest group is also not a criterion that can 
measure the group's success in targeting its objectives (Mancur, 1982). 
He believes that the group's strength and its ability to control resources 
(both material and symbolic), its ability to define the society's objectives 
and formal and informal connections with the policy makers have a 
greater weight in the group's success. When analyzing the influence of 
the interest group these factors should be taken into consideration. 

Several attributes can be discerned from the involvement of interest 
groups in the decision-making process and determining public policy in 
Israel (Yishai, 1987). One of the methods according to which they 
operate is the establishment of 'institutional groups', such as members of 
Knesset (Israel's parliament) from different parties acting as a lobby in 
the legislative body in order to influence policy and realize the interests 
of the organizations they represent. 

The State of Israel is careful not to waive its authority and deposit it in 
the hands of private agencies. On the other hand, the State is careful not 
to attract to its ranks organizations that are not governmental and thereby 
make them governmental. At the same time, interest groups do not bring 
violent pressure to bear, due to the feelings of the shared fate of the 
Jewish people, but also (and mainly) due to the 'kitchen' character of 
Israeli politics. As Yishai (1987) says, "Persuasion is not only a desired 
goal for itself, but also an efficient means of achieving national 
objectives" (p. 165). Interest groups in Israel are strewn and integrated in 
the political establishment, and thus there are clear and direct 
communications with the decision-makers. He further believes that the 
impact of the interest groups on the decision-making process in Israel is 
so great to the point that the observer from the side wonders who is the 
State and who the group. 



Davidoff and Reiner (1965) propose that professional planners should 
sit on urban planning committees to represent the interests of the general 
public and of the government. 

Blondel (1981) also observes that bureaucratic decisions are not 
decisions of role holders, but decisions taken by those of social status, by 
elites and by interest groups. The bureaucracy thus operates 
unconsciously in order to serve these entities. And when the public 
demands conflict with the demands of theses entities, the bureaucracy 
clashes with the democracy. Then, through the power gathered by the 
bureaucracy, it manages to reject the demands of the public. 

According to Landau (1969), the organization's ability to reject the 
demands of the public through its power and centrality depends on the 
organization's ability to amass 'organizational redundancy' - in fact 
control of resources - physical, organizational, legal and value-oriented. 
The greater the organization's control of these resources, the better it wil l 
be able to cope with the public demands since it directs these resources to 
realizing organizational objectives. 

The bureaucracy would thus seem to behave as an interest group that tries 
to influence the decision-making process in order to realize organizational 
objectives. The organizational interest sometimes contradicts the public 
interest although the decision-makers cannot conclude matters without 
the alternatives offered by the bureaucracy. 

Public policy would, in fact, seem to be the reflection of all the values 
and wishes of the groups participating in the process. In order to analyze 
public policy the group should be viewed as a basic group, with public 
policy the result of the balance between the various groups (Truman, 
1951; Kramer, 1981). For the system to achieve any objectives interest 
groups should be included in the planning process. This is a more 
effective method of planning based on rational considerations. Those 
interest groups will operate in an organized and familiar organizational 
framework so that its activities will also be tracked since their interests 
are not the general public interest (Lindblom, 1965). 

The theoretical models of decision-making processes have been presented 
and detailed above. Special emphasis was placed on the implementation 
stage in the decision-making process in view of the objective of this 
thesis. The problem of installing systems of cellular antennae in an urban 
area is described below. This subject is essential for understanding the 



problem of the fear of electromagnetic radiation, the alienation and the 
conflict that this fear raises, and the opposing trend created amongst the 
inhabitants - the private sector in this case - in contrast with the need to 
provide them with an answer by the central and local governments, the 
public sector. 

This study proposes a way of bridging and balancing the opposing trends 
with the active help of advanced technology, which in this case greatly 
facilitates matters for decision-makers. The following section will present 
the aspect of technology, environment and policy. 

2.4 Technology, the environment and policy 

As in other domains, so in this case: The technology developed in recent 
years serves the public and also works in this case in its favor. 
Technological progress resulted in cellular instruments becoming ever 
smaller particularly due to their down-sized batteries, as well the 
instruments themselves. The cellular phone antennae must therefore be 
closer to the user; the strength of the broadcast from the cellular antenna 
will be smaller as wil l the strength of the broadcast/reception from the 
cellular instrument held next to people's heads while talking. 





Similarly, the cellular transmission installations will be smaller and more 
convenient in the urban scene than large installations. The miniaturization 
process provides the decision-makers with behavioral models with space 
for their own discretion in decision-making, an aspect formerly absent. 

The issue of technology is presented in this thesis to detail its accessibility 
to the broad public, and must be implemented in technical terms. The 
researcher will try to use language understandable to the broadest public 
possible. This section will review existing knowledge from the radiation 
perspective and the fear of it as an integral part of decision-making. 

2.4.1 Foci of cellular phone transmissions 

A cellular communications network is a cordless communications system 
that operates on radio waves. Electromagnetic waves propagate from the 
source of transmission (antenna) in space, and are received by a mobile 
telephone. The mobile telephone converts the electromagnetic wave to 
vocal signals and enables communications. Similarly, the mobile 
telephone converts the vocal signals into an electromagnetic wave that is 
broadcast by the antenna to space. Every antenna has a limited range for 
transmitting and receiving, and therefore those in charge of planning 
cellular communications networks divide the geographic space they are 
interested in covering into cells, hence the name cellular phone. An 
antenna is erected in each cell that provides service to those who use 
cellular communications in its proximity, at a distance sufficient for 
receiving and transmitting. 

Each cellular communications operator establishes a network of 
transmission sites in order to reach optimal coverage of the area. The base 
station is intended for receiving and transmission the signals in the range 
of the radio waves. Each base station covers a geographic area 
determined according to the antenna's technical data (height, direction of 
supplier). Height is one of the main factors determining the range of the 
transmitter's coverage. The higher the antenna and the more powerful the 
transmitter, the larger the geographical area it covers. Similarly, every 
antenna has a maximum capacity of calls that can be made through it at 
one and the same time. The greater the number of users of cellular phones 
in a particular area the more antennae are needed to provide 
communications. Cellular communications technology thus demands 
several base stations sites according to the number of users and according 
to their location in the area. 



Four operators of cellular phones currently function in Israel: Pelephone, 
Mirs, Partner and Cellcom. The engineering departments of these 
companies determine the location of the base stations dependent on 
permission and supervision of the Ministry of the Environment. Cellular 
transmissions in Israel are limited to non-ionizing radiation of 800-1800 
MHz. The Ministry of the Environment examines and approves the 
operation of the base stations in Israel from the perspective of radiation 
protection and issues individual radiation permits (operation permits) for 
each cellular phone antenna. 

Issuance of operation permits is two-staged. First, the supervisor for 
environmental radiation issues technical permission to erect the antenna, 
thereafter the operational permit is issued (radiation permit). 

The objective nowadays is to minimize the size of the cellular 
instruments and offer a broader variety of technological services, in the 
aim of providing the clients with better service. Al l the cellular 
companies compete for this market sector. This technology enables 
change in the level of radiation that wil l alter the distribution of antennae 
and cognitive thought in this domain. 

2.4.2. The permitted cellular radiation threshold 

Cellular antennae emit electromagnetic radiation to the environment in 
the radio wave range (800-1800 MHz - the range of cellular 
communications transmissions). The radiation in the radio wave range is 
non-ionizing radiation whose influence on the health and functioning of 
the human body is fairly well known (heat) but still affords a subject for 
much research. Based on current knowledge, ICNIRP (1998) 
recommended a threshold for exposure of the public at large (including 
children, patients and so on) to radiation at radio wave frequency. The 
Ministry of the Environment adopted the above threshold as that for 
healthy exposure (hereafter, the health threshold). 

The Ministry of the Environment acts according to the principle of 
prudent avoidance, intended mainly to minimize exposure of the public to 
radiation as far as possible. Existing technology enables reducing the 
level of radiation at radio frequencies at a reasonable cost, and the 
Ministry of the Environment set a threshold for environmental exposure. 
That Ministry strives for the erection and operation of cellular phone 
antennae to be in such as way as to prevent the broad public from being 
exposed continuously to levels of radiation higher than the environmental 
threshold. 



Once a year, periodic tests are held at all the cellular transmission sites. 
Electromagnetic radiation measurements are conducted by licensed 
testers who were approved by the Head of Environmental Radiation at the 
Ministry of the Environment to conduct electromagnetic radiation 
measurements. Approval is personal for the person who participated in 
suitable professional training and has the proper equipment, calibrated for 
these measurements. The permit is renewed yearly together with 
calibration of the instruments. 

2.4.3 The non-ionizing radiation law, 20027 

The International Commission on Non-Ionizing Radiation Protection 
(ICNIRP) enjoys worldwide recognition as a non-governmental 
international organization in the field of non-ionizing radiation, and 
works together with international organizations such as the World Health 
Organization (WHO), the European Union (EU), and the International 
Labor Organization (ILO). Doctors, biologists, epidemiologists, 
physicists and engineers are members of ICNIRP which advises the 
above, and other, global organizations on everything connected to the 
health impacts due to exposure to radiation. In the framework of its 
activities, the commission gathers, studies and analyzes the current 
scientific knowledge on the topic, and sets guidelines regarding the 
recommended level of exposure of the public in general and of the 
employees in particular, to the various frequencies of non-ionizing 
radiation. The commission's recommendations, as well as the standards 
set on this or on another basis, include safety coefficients intended also to 
protect sensitive populations such as the elderly, the sick, children and 
pregnant women. 

The ICNIRP (1998) recommendations nowadays afford the basis for 
determining standards regarding static fields, radio radiation, and 
radiation from high tension wires (at frequencies between 0-300 GHz). At 
the same time, it is known that some countries, such as the U.S.A. and 
England, are quite flexible in this regard while others such as Russia, 
China, Italy, and Switzerland, apply them in a more stringent manner. 

The ICNIRP (1998) recommendations on ultra-violet radiation are 
nowadays accepted throughout the western world. However, recognized 
standards for laser radiation have been drafted by national standards 
institutes. Thus the U.S.A. adopts those of the American National 
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Standards Institute while in Europe the standard of the International 
Electrotechnical Committee (IEC) is accepted. The Israeli Standards 
Institute has set its own regulations. 

The opinion common today amongst scientists in this domain is that 
exposure to radiation at levels below the accepted standards is not 
harmful to people. However, one may assume that the ongoing and 
research into these topics will lead to advancing scientific knowledge, 
and, where necessary, wil l also find expression in changes in legislative 
arrangements. 

The Ministry of the Environment is currently working on the topic of 
non-ionizing radiation and its danger to the environment and the public, 
due mainly to the power of its authority according to the pharmacists' 
regulations on radioactive elements and their products (Ministry of the 
Environment, 1991). These regulations were intended to organize 
arrangements pertaining to ionizing radiation and radioactive materials, 
but do not afford the proper legal basis for handling non-ionizing 
radiation, hence the need for the above law. 

2.4.4 The safety range from cellular phone antennae 

Every antenna has a radiating element from which an electromagnetic 
wave (radiation) propagates. The expanding wave is horizontal bending 
slightly upwards. Antennae usually transmit in a particular direction, 
although there are antennae that operate in all directions. The lower the 
strength of the antenna's transmission, the shorter the distance to which it 
transmits, the smaller the area covered and the lower the levels of 
radiation around the cellular phone antenna. Thus the level of exposure to 
electromagnetic radiation decreases as illustrated. 



A single antenna: 
Definitions and interpretation 

i J Side view 

Single antenna [ Single antenna ! Not single antenna 
. . . j 

j View 

Radiation 
curve 

from 
above 

? Single antenna. ! 
Single antenna. \ Transmits to a Not single antenna. 
Transmits to one \ directional sector or to I Transmits to various 
direction . • all non-overlapping overlaDDine directions 

directions 

Diagram no. 1: A single antenna (Source: Ministry of the Interior, 
2002) 



Horizontal safety range: 
Definitions and interpretation 

Antenna 

Mast 
1 

Radiation 
curve 

End of horizontal safety 
range 

Axis of the center of 
radiation beam 

End of vertical safety range 

Side view 

Diagram no. 2: Horizontal safety range (Source: Ministry of the 
Interior, 2002) 



Antenna height 

Antenna 

Mast 

Radiation 
curve 

Vertical safety 
l j range 

2 m. 

Height of antenna on roof of 
building 

A 

Height of antenna on the ground 

Diagram no. 3: The antenna height (Source: Ministry of the Interior, 
2002) 



Height of wall mount antenna and pipe mount antenna 

Roof top 
pipe mount 
antenna 

Diagram no. 4: The height of a wall-mounted antenna and a roof top 
pipe mount (Source: Ministry of the Interior, 2002) 



The safety range can be calculated for the direction of transmission of the 
main beam from each antenna. This distance depends on a variety of 
factors, such as wavelength, transmission capacity and additional 
technical data. This is the minimal distance between the transmitter and 
the place from which the level of radiation is lower than the permitted 
level determined by the Ministry of the Environment. According to the 
safety range, the transmission sites can be divided into large and small 
sites. 
• The safety range of a small site is up to 50 cm. These are 

transmission sites with the lowest strength, located in acoustic 
ceilings, advertising signs, street lamps and so on. 

• The safety range of cellular phone antennae planned for an 
urban environment is 6 m. from the radiating source. 

• The safety range of cellular phone antennae in an open space 
is 10 m. from the radiating source. Since the electromagnetic 
wave expands horizontally, it does not come under the 
antenna from which it was sent. Therefore, the area under the 
antenna is one with the lowest levels of radiation. 

It is important to note that, contrary to common opinion in the past, the 
denser the network of base stations, the lower the general transmission 
strength from both the sites and from the cellular phones themselves. 

Due to the minimization of the phones and their low energy consumption, 
cellular companies aim to distribute many antennae in a relatively small 
cell area. The radiation emitted from them and from the cellular phones 
themselves wil l be lower and will thus endanger public health less. 

The Ministry of the Environment examines and approves the erection and 
operation of cellular phone antennae and issues an individual permit for 
each cellular phone antenna. A l l the sites must fulfill the Ministry's 
professional demands and not expose the public to radiation levels above 
those approved by the Ministry - 40 W/m 2 (in the cellular domain). 
Periodic tests are conducted for each cellular phone antenna at least once 
a year, and the results are transferred to the Ministry of the Environment. 



Receiving a radiation permit for a cellular phone antenna (operating 
permit) depends on: 
1. Issuance of a building permit by the relevant local authority or 

the requested transmission site or a waiver of the need for a 
building permit 

2. A l l the conditions mentioned in the erection permit are 
fulfilled 

3. Examination and approval of the report on the strength of the 
electromagnetic radiation conducted around the site by the 
Head of Environmental Radiation in the Ministry of the 
Environment. In situ measurements at the site are confirmed 
by companies that received ministerial permission to perform 
a survey assessing the dangers and conducting measurements 
in the area. 

People are exposed daily, to one degree or another, to natural or artificial 
electromagnetic fields of various frequencies. Following accelerated 
technological development and the introduction of new instruments, 
exposure to electromagnetic fields is increasing. 

The Ministry of the Environment has readied itself to deal with non
ionizing radiation since the early 90s, based on authority delegated to it in 
the framework of the "Pharmacists regulations - radioactive elements and 
their products, 1980" (Ministry of the Environment, 1991). 

There is no doubt that the use of electrical and electronic equipment is 
beneficial to people's welfare. On the other hand, concern has been 
voiced in recent years over the possibility of damaging health as a result 
of exposure to magnetic and electronic fields, particularly in the domain 
of the electricity network - 50 Herz frequency (ELF). 

The implications of the high tension wires on the health of the population 
in their proximity has been researched mainly through epidemiological 
surveys. Many studies on exposure to ELF fields present several 
contradictions, thus it is not possible to determine with certainty that the 
electrical and magnetic fields near high tension wires and transformation 
stations create health hazards. 

2.4.5 Radio radiation and its impact 

The Ministry of the Environment has been ready to deal with the issue of 
non-ionizing radiation since the early 90s, based on the authority afforded 
it in the framework of the aforementioned pharmacists regulations 



(Ministry of the Environment, 1991). Considerable quantities of 
information have been amassed from international sources, and in 
particular recommendations of independent international bodies, leaders 
in the domain, were examined,. The recommendations of the ICNIRP 
(1998) that relate to the permitted levels of exposure to non-ionizing 
radiation, including radio waves from transmission stations in the domain 
of cellular transmissions, were adopted by WHO. 

The Israeli Ministry of the Environment regulations take into 
consideration the technological needs of modern society together with the 
degree of caution necessary from the latest scientific knowledge. The 
health exposure threshold based on the recommendations of the ICNIRP 
(1998). Similarly, it operates according to the principle of prudent 
caution, one of whose main objectives is to minimize as far as possible, 
through existing technology and at a reasonable cost, the exposure of the 
public to electromagnetic radiation and to reduce the area in which 
building limitations exist due to radiation. Thus that ministry set an 
environmental exposure threshold for erecting cellular phone antennae at 
10% of the health exposure threshold. The environmental threshold 
relates to places in which people are permanently present and is an 
average of measurements 24 hours a day. Since the exposure standards 
are designed on proven facts, national and international standards are 
usually based on thermal effects alone, with certain safely factors. 

One of the responsibilities of the aforementioned Ministry is to approve 
the erection and operation of transmission sites, each of which must meet 
the professional demands of that Ministry. It approves the operation of 
transmission installations around the country following examination of 
the following reports regarding each site individually and based on: 
1. A report assessing the dangers prior to the erection of a cellular 

phone antenna that involves theoretical evaluation (by a company 
approved by the Ministry of the Environment) of the anticipated 
dangers due to the transmission array of the node, based on 
transmission frequencies, equipment and topography of the area. 

2. A report on the measurements of the strength of the magnetic field 
prior to issuing an operating license (radiation license) that involves 
examination in the field of the levels of radiation around the site by a 
company licensed to provide measurement services of the 
electromagnetic fields. 
Similarly, according to Ministry of the Environment policy, an 
operating license (radiation permit) will not be given without 
building permission from the local authority, a subject most 
important unto itself, discussed later in this study. 



Operating the site is dependent on stringent conditions: 
1. Every change in the parameters of the cellular phone antennae must 

receive prior approval from the Ministry of the Environment 
2. The person in charge of environmental radiation may demand an 

examination of electromagnetic radiation around the site by a 
company approved to perform measurements of electromagnetic 
fields. 

Approving a cellular phone antenna and observing its instructions does 
not detract from the obligation of the company (or the local authority and 
everyone acting on their behalf or together with them) to observe the 
instructions of any law pertaining to the establishment and operation of a 
cellular phone antenna. 

The following are stringent safety tables for electromagnetic radiation 
adopted in Israel, based on strict international standards. 
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At the end of the 19 century, Wilhelm Roentgen discovered X-rays. 
Shortly thereafter, Andre Becqeurel discovered radioactivity. Scientists 
then did not know the value it was possible to derive from radiation and 
the inherent dangers. 

In the modern world, considerable use is made of sources of radiation to 
diagnose and treat illnesses, in production control, in many smoke 
detectors and in cellular phones and microwaves. Extensive use increased 
the danger of exposure to radiation. Approval and supervision are 
intended to prevent radiation damage, whose health impact varies 
according to the types of radiation, such as: 
• Ionizing radiation - radioactive materials, X-rays instruments 

and accelerators, natural radon gas and radioactive materials in 
building materials. 

• Non-ionizing radiation - includes thousands of base stations 
for the cellular phone system, linear telephones, television 
channels and others around Israel. The electric cable network, 
transformation systems, microwaves and other sources are 
included in this class. The approval process of the base 
stations (antennae) for cellular phone companies is unique to 
Israel, where two-stage permission is needed (see p. 40). 

The State of Israel is the first to distribute a continuous non-ionizing 
gradated monitoring system around telephony base stations. Similarly, the 
Ministry of the Environment licenses examiners to control cellular phone 
antennae, microwaves and radiation from electric power lines and 
transformation stations. 

The Israeli Planning and Building Law (Ministry of the Interior, 1965) 
relates to the possibility of erecting cellular antennae and determines the 
safety distances from them (National Outline Scheme No. 36, see 
previous diagrams on pages 43-46 pertaining to the single antenna and 
the horizontal safety distance) in order to assure maximum protection 
from electromagnetic radiation. 

This and other types of protections are part of the decision-making 
process in which the public servant is involved, and facilitate it. 

Cellular technology itself is new, and only became common in the last 
decade. The claim is therefore often heard that this is a new and 
unfamiliar factor. Nevertheless, it is important to stress that radio 
radiation is familiar, widely used for more than 50 years mainly in radio 
and television broadcasts. There is a quite broad knowledge base 



regarding its medical affect. According to Lev (1999) cellular antennae 
placed according to the standard of the Ministry of the Environment do 
not lead to a greater rate of sickness or harm to the public health. 
Examination of the knowledge that has accumulated in this realm does 
not indicate a basis for the hypothesis that radiation from these antennae, 
according the approved standard, causes any harm to the public health. 

The most comprehensive study conducted till now was in England and 
covered both England and Scotland. It did not find any connection 
between radio waves and malignant disease. It refutes unfounded claims 
stemming mainly from a lack of information. Observations were 
conducted on hundreds of thousands of people, and tens of thousands of 
laboratory hours proved beyond any doubt that radio waves within the 
standard are incapable of causing malignant illnesses. The researchers did 
not find greater frequency of malignant illnesses amongst the population 

O 

living near transmission sites 

"The findings of recent studies on the subject indicate that it is 
not reasonable to assume that exposure to low levels of radio 
waves, such as those created by mobile telephones and their 
transmission stations, are liable to arouse or hasten the 
development of cancer in the body. Studies conducted til l now 
indicate that radio radiation is liable to affect health through 
the heating of the body. These impacts are known as 'thermal 
affects'. As a result of the affect of low power radio radiation, 
such as cellular instruments, 'non-thermal affects' are created, 
of a strength too low to heat the body and are therefore 
unlikely to cause damage to the public health"9 

The common opinion today is thus that there is no damage to the public 
health when the rigid standards of the Ministry of the Environment are 
observed. 

2.4.6 Cellular telecommunications as an industry 

As mentioned in the introduction to this thesis, Gartner Dataquest, one of 
the most important firms in the technology world, announced that sales of 
cellular phones in 2002 were far higher than forecasted, a trend expected 
to continue in 2003.10 A total of 423 million cellular phones were sold, an 
increase of 6% compared to the number of phones sold in 2001. 

www.irfocell.org 
9 www.environment.gov.il 
1 0 Yediot Acharonot newspaper, Economic supplement, 11.3.2003. (Hebrew) 

http://www.irfocell.org
http://www.environment.gov.il


The market segments of the five main players changed very little in 
comparison to the third quarter of 2002, with the Finnish Nokia company 
still safely leading and selling more than double the number of 
instruments than the company in second place - the American Motorola 
company. 

A particularly impressive increase in sales was observed in Germany and 
Pacific Asia. An analyst of the Gartner Dataquest expects growth this 
year to be higher and to reach 10-15%. Nokia's market segment in the 
fourth quarter stood at 36.8%, showing hardly any change compared to 
the previous quarter, concluding 2002 with a market segment of 35.8% 
compared to 35% in 2001. 

Motorola's market segment stood last year at 15.3% compared to 14.8% 
in 2001. The Korean Samsung company, number 3 in the market, 
increased its market segment from 7.1% in 2001 to 9.8% in 2002. 

Beyond these economic data, cellular phones are advertised nowadays by 
the companies similar to advertising cars or any other consumer product. 
Samsung, for example, advertises series number 5, with blue fluorescent 
lighting, series number 6 with an amazing sound quality, series number 8 
with a colored screen and series number 9 that offers video filmstrips. 

The cellular telecommunications industry harnesses technology in the 
personalization service. The cellular phone has for a long time not served 
only for voice communications between people. The manufacturers 
identified the connection between the telephone and the user together 
with an increasing demand for communications services and additional 
information that the instrument can provide. 

As result of this trend, cellular phones began to announce technological 
breakthroughs that empower the communications experience. Nowadays 
every consumer can choose from a rich variety of instruments, so that the 
phone will be compatible with his/her personality, daily needs and 
lifestyle. 

In fact, cellular phones underwent a process of personalization, personal 
adaptation manifested, amongst other things, in the higher consumer 
involvement in designing the instrument and converging the technologies 
into a cellular instrument, i.e., including several electronic instruments, 
administering information and telephone communications. Thus the 
telephone also became a dictionary, calculator, diary, alarm clock, radio, 
note pad, Internet, camera, palm top, GPS (satellite navigation 



instrument), an MP3 player and so on. It would seem that in the future, 
the personalization trend wil l continue in the cellular world, and 
additional instruments wil l continue to blend to one universal instrument, 
absolving people from wallets, purses, credit cards, smart identity cards -
the sky is the limit. 

The modest and partial foregoing review of the cellular field clearly 
shows how extensive it is from the economic, technological and business 
perspectives. This thesis is an economic study but also discusses other 
specific aspects arising from the decision-making domain. 

This above section portrays the decision-making models, including a 
table that compares the three models relevant for this study. Those 
responsible for implementing policy were presented, together with the 
impact of public administration on the chances for implementation, 
interest groups, the fear of electromagnetic radiation and the issue of 
cellular telecommunications as an industry. 

All this is in order to provide the theoretical background for 
understanding the dilemma facing decision-makers in the public sector 
when taking important decisions that can affect the health of the citizens 
they serve. 

This dilemma is difficult and weighty, since on the one hand, the public 
servants are supposed to provide service to the public (in this case, 
cellular services) and on the other must assure the public health. The next 
section offers a review of the environmental aspects based on the 
considerations of decision-makers in the public sector, while referring to 
the directives of the public administration. 

2.4.7 The decision-making environment 

This section will review the work conducted with respect to the quality of 
the environment at the implementation level to determine public policy on 
the issue. 

The Ministry of the Environment was established in 1989, and now has 
538 employees. The Ministry operates on three levels: The national, the 
district and the local level. 1 

www. sviva.gov.il 
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On the national level the ministry is responsible for formulating 
integrated and general national policy, as well as for developing 
strategies, standards and priorities for protecting the environment. Some 
30 sections and departments operate at this level, dealing with 
environmental issues, public relations, reciprocal relations with the 
citizens, internal comptrol and administration. 

The district level is answerable for operating the six district offices 
according to a geographical division. Each district functions according to 
the environmental characteristics and needs, according to special 
problems of the settlements within the district. Each district is 
responsible, amongst other things, for implementing national-
environmental policy, involvement in physical planning processes, for 
instructing the local authorities regarding their environmental 
responsibility, for supervising and enforcing environmental laws in local 
authorities, for formulating demands and environmental conditions, for 
business licenses, for accompanying and directing the environmental 
units and for initiating and advancing environmental projects in the 
districts. 

At the local government level, the Ministry maintains contact with 39 
environmental units established in towns and in unions of towns. The 
activities in the environmental units connect the objectives of the national 
environmental policy to the daily activities in the field at the local level. 
The environmental units execute environmental policy at the local level, 
and afford an advisory body to the local authority for environmental 
issues. 

2.4.8 Local government policy 

This section will briefly discuss the local authority from the perspective of 
cellular transmissions installations. 

The local authorities in Israel are directly subordinate to the central 
government via the Districts of the Ministry of the Interior, and are not an 
elected body. At the beginning of the first section of the Authorities 
Ordinance, it is stated: "The head of the local authority is responsible for 
the security and protection of the residents" (Preisler, 2002). The mayor 
(Solomon, 1998) administers the city through the selected members, the 
senior clerks and the authority's employees. Instructions for 
implementation are conveyed to the head of the authority by the Ministry 
of the Interior, via the administrative districts and the Union of Local 
Authorities that coordinates and advances the interests of the local 



authorities. Several committees exist within the local authorities, usually 
headed by appointed members, clerks and representatives of the public. 
The role of the committee is usually to advise the head of the authority 
how to further the authority's concerns. The committees relevant to this 
task are the administrative committee, the Planning and Building 
Committee and the Environmental Committee, together, of course, with 
the local authority plenum. These committees are compulsory in part and 
in part optional. 
1. The administrative committee - an optional committee, composed of 

representatives of the city council coalition, who coordinate the 
authority's activities between themselves and suggest to the head of 
the local authority what is worth raising to the public agenda in the 
plenum meetings. 

2 . The Planning and Building Committee - a compulsory committee 
comprised of members of the authority who represent all parties 
according to a party key. They discuss developing the authority, 
building permits, altering the designation of the buildings and so on. 
This committee is most relevant to the subject of installing cellular 
antennae as a historic body approving planning permission for 
constructing the site. 

3. The environmental quality committee - an optional committee 
comprised of members of the city council, clerks and representatives 
of the public who must be residents of that town with voting rights. 
The committee usually discusses subjects very close to the heart of 
the "greens", and any environmental subject pertaining to the city 
residents and to those visiting it. In a case such as Modi'in a change 
in perception regarding cellular transmission installations began in 
this committee. 

4. The authority council - the authority is headed by the head of the 
local authority, chosen by direct elections, in contrast with the other 
members, who are elected by representative proportion. Issues are 
usually brought to discussion and are placed on the public agenda 
after being raised in the administrative committee, on the initiative 
of the elected members and on the initiative of the senior clerks. 
Everything pertaining to contractual connections and every subject 
of change in policy of providing service to the residents must be 
approved in the city council plenum. 

To sum up: Every subject that arises on the public agenda in a local 
authority must pass the authority committees and the plenum. Thus it was 
in the city of Modi 'in regarding the sites of cellular transmissions, as will 
be presented in the next chapter. 



Chapter 3 
A Description of the Problem 

3.1 The city of Modi'in - from vision to reality 

In 1958 General Moshe Dayan (hero of the 1956 Sinai Campaign 
victory), and then Minister of Agriculture in the Israeli government, 
proposed establishing the city of Modi'in, to serve as the urban link 
between the coastal plain and the capitol of Israel, Jerusalem. 

This would be a means of connecting different regions in Israel and 
prevent the hostile takeover of parts of the country. Similarly, it would 
provide a convenient and cheap solution for young people from Israel and 
abroad seeking homes at cheaper prices in an area of greater residential 
demand.12 

The decision regarding the establishment of the city was taken on 
December 22 n d 198513, intended first as a neighborhood for 1000 
professional military personnel and their families. Mr. Ariel Sharon, the 
Minister of Housing at the end of the 80s, and currently Prime Minister of 
Israel, decided to hasten construction in view of the large waves of 
immigration then and in the early 90s. The city's foundation stone was 
laid on December 23 r d 1993 by the late Mr. Yitzhak Rabin, then Prime 
Minister, and the first resident arrived in August 1996.14 

The map shows the location of Modi'in in central Israel, on the highway 
between the Tel Aviv metropolis and Jerusalem, the capital. 

3.1.1 Modi'in - the population 

11,300 housing units are occupied today, of a total planned 61,500 units 
at the final stage. The city numbers about 42,000 residents15, with a final 
planned population of 240,000 by 2035. 

1 2 From a personal interview with Architect Yonatan Golani, Director of the Planning Administration, 
Ministry of the Interior, 1988-1994 and deputy Mayor of Modi'in, 1994-1998. The interview was held 
on 12.10.2003. 
1 3 Government decision no. 1196. 
1 4 Modi'in city archives. 
1 5 Central Bureau of Statistics, table no. 3, July 2003. 
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Map no. 1: Map of Israel showing geographic centrality of Modi'in 



The population of Modi'in proves that the planners were right. The 
average age is 27. 64% of the residents have an academic education and 
about 95% have at least completed high school. The population is also as 
planned, with the residents coming from all parts of Israel, together with 
new immigrants, mainly from developed countries such as U.S.A., 
Scandinavia, South America and from the FSO. 

Al l this emphasizes the population's involvement and sensitivity when 
the local authority discusses installing cellular antennae and the 
importance of public participation in the decision-making process in this 
study. 

3.1.2 Modi'in - Industry 

The area of Modi'in was characterized in the past as an agricultural and 
grazing area rather than as an area of tourism. Ancient remains from the 
period of the Second Temple, of Bar Cochva, the Hasmoneans and the 
Maccabees (some of which are noted by both Judaism and Christianity) 
are to be found in the area. These and other archeological findings attract 
tourists, as do topics from Israel's more recent history such as her War of 
Independence in 1948. 

Since the establishment of the city, tourists and professionals come to see 
and explore the process of establishing a new town, rapidly constructed 
compared to other cities in Israel and around the world. 

From the perspective of city planning, to be discussed briefly in the next 
section, four main types of economic centers were built there.16 

1. Small neighborhood commercial centers - intended mainly for the 
private sector to provide the basic needs of the neighborhood 
residents. 

2. An urban commercial center - at the city center, that wil l answer the 
demand for entertainment, shopping, office needs and all other 
business needs. 
The regulations of the city development plan determine mixed uses 
that include commerce, housing, offices, institutions, a central bus 
station and public services. 

1 6 Book of the Local Authorities in Israel, Union of Local Authorities, "Teligraph-Nahir". 2000, pp. 97-
98. 



The city center wil l be developed in stages, subsequent to the city's 
gradual growth. An area of 435,000 square meters is planned to 
include a municipal museum, a college, theater, municipal library, 
central synagogue, shopping mall, smaller shopping areas and two 
gas stations. 

3. An area of workshops, light industry and services - constructed in 
the south-west part of the city on an area of 78 acres. Due to the easy 
access from national highways and the establishment of a railway 
station in Modi'in, the place is most attractive. A large shopping 
center with giant commercial outlets will be constructed on a plot of 
about 25,000 square meters, with garages, car display rooms, 
banqueting halls, movie houses, restaurants and so on. Due to the 
distance from the city center and the population and its high 
accessibility, the location is expected to be successful, as manifested 
by the success of the land sales tenders and the intensive activity by 
private entrepreneurs to advance projects here. 
There wil l also be a logistics area for the city needs, such as a garden 
nursery, storage, and the municipal operations departmental offices 
and garages. 

4. A special employment area - in an area known as "Hi-Park" a 
combination of hi-tech and a green park, in an area in the north
western part of the city, close to the Ben Shemen forest. 
The park will be built on an area of 47 acres, with 12.5 acres 
allocated to clean industry. This was originally intended for hi-tech 
but due to the crisis in this branch in recent years, the possibility of 
altering the designation of some of the land is being explored. 5.3 
acres are allocated to commerce, 8 acres to public use, 1 acre to a 
public transportation center and the remainder, about 30 acres, is 
intended mainly for forestation and as a natural park. 

In principle, the approved level of air pollution was calculated for the 
"ecological bubble" above each plot. This section wil l , in principle, be a 
knowledge-rich, non-polluting industrial area. When completed, 30,000-
40,000 people will be employed there. 

It would thus seem, in summary, that the planners invested considerable 
thought in planning the city and its industrial and employment areas. 

This is mainly in response to the future economic needs of the city and out 
of consideration of the quality of the life and the desirable green 
environment for citizens and visitors. This chapter will discuss the basic 
principles of planning and building of the city, considering the citizens' 



needs which are the largest interest group in this study and of course, the 
city. 

3.1.3 Modi'in - planning and building principles 

The need to build the city was defined in previous chapters. This chapter 
will discuss the basic principles of planning and building 1 7 of the city of 
Modi'in for the sections relevant to the research topic. 

1. 17% of the public building under construction in Israel is in 
18 

Modi'in , clearly and significantly affecting the Cost of Living 
Index. Hence the country has an interest in keeping the Index as low 
as possible, and thus its impact on inflation and the economic steps 
taken by the country. 

2. The State of Israel and its leaders have a clear political interest in 
providing solutions for the housing demands of her citizens. This 
region is considered a good residential and industrial area, in the 
center of the country between Tel Aviv and Jerusalem. 

3. The State and its leaders have a clear security, political and 
economic interest in building the city of Modi'in in its present 
location, with a clear, wide view of large sections of the country, in 
the hope of peaceful relations with the neighboring Palestinian 
Authority (PA) and economic cooperation with it, particularly the 
nearby city of Ramallah (12 km distant), which is defined as the hi-
tech capitol of the Palestinian Authority. 

In an era of globalization, in an era of the "global village", and in an era 
of peace so necessary in this area, Israeli decision-makers had a clear 
political interest in building a city in an area where there would be strong 
economic support to create sources of shared employment and healthy 
economic relations with the PA as an interest of both. Planning and 
building interests were determined with these in mind. 46% of the 115 
acres within the Modi'in municipal boundaries are green areas that wil l 
not be built. Industrial and trade are far from the city and residential 
areas. The main transportation axes will be along two main arteries and 
rail tracks planned to reach the city in November 2005, with construction 
work on the tracks well in progress. 

1 7 MD/20/21/22/23 
1 8 State of Israel, Ministry of Housing and Construction, Dept. of Information and Economic Analysis, 
February, 2003, table no. 5, p. 17. 



Light commerce for the residents is conducted within the neighborhood 
commercial centers. The neighborhoods are divided by the topography, 
with the higher topography is used for residential purposes, and the lower 
for green areas including parks, playgrounds, schools, kindergardens, 
shopping centers and so on (photograph no. 3). 

The entire infrastructure - electricity cables, communications, street 
lighting, cable television and so on - is underground. 

A municipal bylaw exists, and is enforced by the municipality, that 
forbids placing television antennae on the roofs of houses. The location of 
solar water heaters and solar systems are determined at the planning stage 
so that they do not protrude toward the building facades. A particular 
location for air conditioners has been determined so that these too wil l not 
project beyond the house facade, and a special standard for erecting 
pergolas has been set to preserve the clean and uniform appearance of the 
city roads. 

This is all in order to build a special, planned, green city free of air and 
ecological pollution, that wil l attract new, high quality, caring residents 
and to build the city not only with respect to housing and trade, but to 
build a community that initiates and contributes to the city. This, in the 
opinion of the city leaders and this writer, is the most important aspect. 
This section aims to present the problems facing the decision-makers in 
view of the demographic and planning background. It also considers the 
expectations and vision of the political echelons as residents, planners, 
entrepreneurs at the national level when taking decisions that determine 
the urban standards for establishing a network of cellular base stations 

The main problem facing decision-makers is that in view of the high level 
of resident expectations, in view of their public involvement, in view of 
the planning and implementation standards and in view of the residents' 
expectations of a green city without ecological problems, they must take 
decisions that would seem to contradict these demands while answering 
the residents' demands to use their private cellular phones. 

A decision such as that to be presented in this study also embraces 
technological issues, consideration of the interest groups and knowledge 
regarding taking decisions. 



3.2 Base stations for cellular phone transmission in Israel and abroad 

The issue of installing cellular phone antennae in Israel and globally will 
be discussed in this section, in order to later show the uniqueness of 
dealing with this topic in the city of Modi 'in. 

As shown in previous chapters, a clear connection exists between interest 
groups and decision-makers over the installation of cellular phone 
antennae. Moreover, the needs of interest groups are increasing. 
According to a Tel Aviv Stock Exchange data analysis by the Ernst and 
Young company19 the annual expenditure on communications as a 
percentage of the average Gross Local Product in western countries is 3.4 
% while in Israel it is 4.6%. Details in the table below represent this 
expenditure as a percentage of the GLP and as expenditure in Euro. 

Expenditure on communications per Israeli household is far higher than 
the European average and as a percentage of the GLP. Expenditure on 
communications in Israel is particularly high 

Annual expenditure on communications as a 
percentage of the GLP in Israel and in other western 

countries. 2003 

Annual average expenditure on communications per 
Israeli household and in other western countries 2002 
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The combination of data indicate that the various communications 
operators in Israel enjoy a particularly high income from Israeli 
consumers. 

According to the Gartner-Dataquest international research and 
consultancy firm, the cellular telephone industry continues to grow 
consistently for the second quarter and in 2003 amounted to a sale of 
114.9 million cellular phones, an increase of 12% in comparison to the 
previous quarter, and of 2% compared to the first quarter of 2003. Gartner 
-Dataquest is convinced that i f the current rate of manufacture and use of 
mobile phones continues though the second half of the year, the global 
cellular phone market wil l enjoy strong growth til l the end of the year. It 
is quite clear that with the rise in the use of cellular phones, so will the 
demand for sources of cellular transmission. 

The following graphs prove the client demand in recent years for the 
move from land communications to cellular communications in Israel. 

Comparison of the number of minutes - land line communications compared to cellular communications 
in millions of minutes dialed 
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Comparison of subscribers - wire phone versus mobile phone 
1998-2002 (in thousands) 
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Graph no. 3: Comparison of subscribers - wire phone versus cellular 
phone 

In recent studies, the issue of environmental awareness has increased due 
to the tremendous decline in the environmental quality and in technology 
particularly in the last century, which is not a natural process but a 
consequence of modern life (Tevet, 1997). Human activity since the 
industrial revolution has severely damaged the ecological balance. 
Manufacturing and consumption by industrialized societies as well as 
developing societies led to the exploitation of natural resources and 
energy to the point of their total exhaustion. 

Tevet's (1997) paper explores the "hypothesis of the expanding social 
basis", comparing four countries: West Germany, the former Eastern 
Germany, Israel and America. These are differentiated from each other by 
the degree of interest and public involvement in environmental issues and 
environmental salience existing in each country. The assumption 
underlying this comparison claims that the degree of environmental 



salience in every country wil l affect the type of connection to 
environmental awareness. 

An increase in the level of environmental salience represents a greater 
degree of interest and involvement in environmental issues, similar to 
progression on the time axis. The central hypothesis of the study is based 
on the principle of the expanding social base: In societies in which 
environmental salience is higher the connections to environmental 
awareness will be weaker or wil l totally vanish. 

Tevet (1997) assumes that one should expect to find weaker links, i f any, 
to environmental awareness in the U.S.A. and Western Germany, in 
which environmental salience is greater, compared to their intensity in 
Eastern Germany and Israel where environmental salience is relatively 
lower. 

The data in his study were gathered in 1993 in the framework of a survey 
on environmental quality for the International Social Survey Program 
(ISSP). However, the findings do not substantiate the "Hypothesis of the 
expanding social base". No differences were found between the countries, 
according to the degree of environmental salience in them. Every country 
age and education had a significant and consistent impact. 

Most of the indices of environmental awareness and the types of impact 
were similar for all. While the findings regarding age and education are 
compatible with the findings from earlier studies, the impact of the social 
status variable is unique. One might have assumed that environmental 
awareness would be disseminated amongst the broad public stratae; 
however, this study finds no expansion in the social base regarding 
environmental awareness. It would seem that in all the countries studied 
here, environmental awareness nowadays, as in the past, is typical of 
young educated people and members of the upper social echelons. They 
are more aware of the ecological revolution whose significance is social 
revolution - significant change in social, economic and other values that 
we hold dear. This is recognition that the human race is part of nature and 
not separate from it, and that we must introduce significant change in our 
lifestyles and in the objectives we set for ourselves (Brown, 1991). This 
study indicates that in the progressive world, too, ecology in general and 
the fear of cellular radiation in particular are mainly the heritage of 
specific groups in society, who manifest great interest. Three countries in 
the world have no such problem - Iraq, Afghanistan and North Korea, 



where there are no cellular networks at all. Hence the residents of the 
city of Modi'in are an interest group, since the city is typified by a young 
population with a superior socio-economic cross-section and well 
educated. The public fear and anxiety that were raised for discussion by 
the interest groups, the private sector and the residents through the 
municipal system to the public sector, the elected public officials and the 
bureaucracy can thus be understood. 

This study will present below plans for the city and the proposal for 
change. 

3.3 Modi'in - base stations for cellular phone transmissions 

In the early days, when the city was first settled in mid-1996, and even 
earlier, at the various stages of construction, and of course prior to 
completing the linear communications infrastructure on the one hand and 
the answering the demands of the contractors working and the first 
residents who had just arrived on the other, a demand was addressed to 
the local authority by the users and by the cellular companies to install 
cellular phone antennae around the city. 

3.3.1 The city of Modi'in - the original plan 

As a city with advanced planning and whose leaders knew the residents' 
expectations, the original plan was to locate an "antennae farm" at the 
western entrance to the city. This would be close to the industrial areas, 
so that all the cellular phone antennae would be concentrated at one 
known place, distant, to preclude the residents' fears, avoid damaging the 
appearance of the city and affording supervision of the cellular companies 
by the local authority. 

In view of statutory difficulties in obtaining the permits to erect the site, 
i.e., in the absence of legal building permission, the subject waited for a 
long time and the cellular companies found other solutions, although not 
particularly desirable, mainly outside the city boundaries. They erected 
high pirate antennae on private land and transmitted to the city at a high 
intensity. Similarly, five illegal antennae were erected around the city, 
with the local authority closing its eyes due to its need to answer the 
residents' demands. These solutions, of course, were temporary and 
unsuitable to a city that claimed to be the "City of the Future". The map 
of the city of Modi'in indicates the locations of cellular antennae within 

2 1 Israel television news, channel I , 30.3.2003 



and outside of the city. Such partial solutions created a serious problem 
for the city leaders. On the one hand the residents who came from other 
towns encountered the absence of real reporting, to say the least, a lack of 
transparent information, by the cellular companies, who camouflaged 
antennae as roof solar heaters, radio antennae and so on, on the roofs of 
private homes and as other pirate installations. This created both 
alienation towards the cellular phone antennae companies, since the 
residents felt they were deceived, and a fear of damage to their health, 
and specifically that of their children. On the other hand the service 
received was not of a very high quality, since the distribution of antennae 
was not optimal. 

The known fear, together with the inability to use physical telephone 
lines, raised the urgent need to use cellular phones. The low quality of 
transmission generated the demand for a suitable answer to these two 
problems to the city's public agenda in 1999. 

The following section will present the incremental model for solving the 
problem. 

3.3.2 The city of Modi'in - a model for installing cellular phone 
antennae 

Towards the end of 1999, the head of the Modi'in local authority decided 
to raise the subject of cellular phone antennae to the public agenda. 

This researcher was asked to be responsible for advancing the subject, 
together with an outside expert, experienced consultant in the field — the 
E.S.L Company for Environmental Quality and Acoustics. 

The advisor held preparatory meetings with the cellular company forum 
that coordinated activity in areas of policy, developing trends, and 
ongoing information and conveyed the agreement signed by the cellular 
companies to the local authority, the cellular company forum and the 
Union of Local Authorities in Israel22. Its main points are that 
organizations will work together for general systemic planning, wil l 
provide the basis and guidelines for the conditions for approval by the 
local planning commission and will reveal any information regarding the 
location of existing cellular nodes. 

http://www.infocell.org/amana 
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The consultant thereafter met each of the cellular companies separately 
and coordinated their requests, understanding and emphasizing the 
technological demands of each company. He similarly concentrated the 
work vis-á-vis the authority's legal advisor in order to examine the legal 
implications of the demands. A meeting was also held with 
representatives of the Ministry of the Environment and the Ministry of 
Health to obtain their stipulations. Thereafter, the necessary model was 
developed whose principles are: 
1. Location principles 

• Cellular communications, similar to linear 
communications, the water supply system, electricity, 
cable television and garbage disposal, are a common 
infrastructure element in planning. 

• Cellular communications, as a communications 
infrastructure, are part of the existing infrastructure 
system, cross linear and point infrastructures at urban 
sites, unify infrastructures and save land. 

2. Radiation safety 
• Establishing transmission installations in Modi'in will 

have to meet environmental criteria, as they are 
manifested in international regulations, in the National 
Outline Scheme no. 36, the guidelines of the Ministry of 
the Environment for transmission installations. They are 
more stringent regarding sensitive places. 

• A combination of transmission installations in linear and 
point infrastructures will lead to the removal of the 
antennae from residential areas and their burial in 
existing infrastructure corridors and engineering 
installations. 

• Transmission installations will not be erected in 
educational institutions. 

3. Landscape design 
• Transmission installations will not be erected on central 

masts that are not part of Modi'in's infrastructure. 
• The landscape principles for transmission installations 

will guide combining transmission installations with 
other antennae in the existing urban landscape, and will 
follow esthetic standards in order to minimize the scenic 
damage. 



It is possible to summarize this section and state that the advantages of 
distributing the transmission installations according to the principles 
noted will lead to 
• Radiation safety 
• Unifying infrastructures 
• Preventing visual damage. 

These principles were realized in practice in the details of the proposal in 
principle as determined by the consultant together with this researcher. 

Table no. 4: Details of the basic proposal - erecting a central skeleton 
for cellular communications 

Hierarchy Location Rationale Comments 
1 Along main 

boulevards 
Central infrastructure 
artery, far from 
residential areas 

The masts and transmission 
installations wil l integrate in the 
street language together with the 
existing infrastructure (street lights, 
street furniture, signposting) 

2 On water 
pools 

High point 
infrastructure, no 
screening, and far from 
residential areas 

A wall-mounted antenna only 
without interfering with the horizon 

3 On existing 
masts in 
Modi'in 

• Unsupervised 
additional 
masts 
prohibited 

• Preventing 
landscape 
damage 

• By coordination between 
cellular companies 

• Demands raising the 
height of the masts if 
necessary 

4 On public 
buildings 
Municipality, 
transportation 
center, culture 
hall, stadium 

• Considerable 
media/comm 
unications 
activity 

• Far from 
residential 
areas 

At these points the esthetic aspect 
wil l be emphasized, wall-mounted 
antennae, rooftop pipe mounted 
antennae and so on 

5 Industrial area Far from residential 
areas 

• There will not be 
limitations on placing 
antennae in industrial 
areas 

• The subject of harming 
computers functioning 
should be explored 

6 Point solutions 
in areas with a 
low level of 
services 

Providing service in 
these areas while 
minimizing 
environmental effects 

Erecting microsites, special 
installation (signposting) 



The principles of this program generated a solution for the technological 
demands of cellular companies, the demands of the cellular company 
forum, of the local authority, the Ministry of the Environment, the 
Ministry of Health, and, most important, in properly explaining the 
demands of the clients of the networks, i.e., the city residents. 

This principle solved another problem that was purposely not discussed in 
the document - the conflict between the residents themselves. I f the local 
authority had approved installing cellular nodes on private homes, a 
competition between the residents would have commenced (as happens in 
other cities) for the cellular companies to conduct pirate private 
installations in return for payment of some $1000 per cellular phone 
antenna.23 

This situation would have led to a tremendous conflict and alienation 
between the residents, for one resident would have received payment for 
the cellular phone antenna while the other would have 'absorbed the 
radiation' and from here it is but a short distance to the concept of the 
'price of health". 

The economic aspect in the local authority will be discussed later. 

After formulating the principles, random conversations were held with 
the residents to assure their approval of the plan. Their verbal reactions 
were satisfactory or even better, hence it was decided to progress to the 
next stage. 

This stage was divided into two parts: The one, advancing and approving 
the program in the local Planning and Building Committee, the other, 
assuring its progress in the Committee for the Environment. 

The Planning and Building Committee, headed by the City Engineer, 
Architect Daniel Sennerman, formulated a detailed outline scheme 
(MD/30), intended to organize the issue of installing cellular phone 
antennae in Modi'in. Adopting the principles of National Outline Scheme 
no. 36, that had not yet been approved, draft copies were sent and the 
professional factors recognized its principles. 

The main points of MD/30 are very similar to the principles reviewed til l 
now. The introduction to the plan states:24 

Yediot Acharonot newspaper, 1.10.2003, pp. 12-13. (Hebrew) 
Modi'in Municipality - Modi'in Local Planning area, Detailed Outline Scheme no. 30 (MD/30) 



"In the absence of a planning framework to organize the topic 
of the erection of cellular antennae and prior to the approval of 
the NOS/36 for communications, the need will arise to prepare 
a detailed outline scheme for Modi'in, in order to advance the 
processes of erecting cellular communications installations, 
according to the objectives city and the targets on the one 
hand, and to assure the public health on the other." 

Three máin principles underlie the program: Preserving the public health 
from the impact of radiation, preventing damage to Modi'in's landscape 
and views, and improving the service of cellular companies in Modi'in 
by increasing the effectiveness of the processes of approving and 
erecting transmission installations. This researcher does not intend to 
delve into the minutae of the plan, which are obviously similar to the 
principles presented till now, but it is essential to cite one issue relevant 
to the research. 

Improving customer service is a prime consideration. Due to the notable 
fear existing today amongst the Modi'in public, that prevents the 
erection of new transmission installations and their objection to those 
existing, the level of service provided to the residents of Modi'in is 
decreasing. With the increase in the number of residents who use cellular 
phones, the fear of electromagnetic radiation on the one hand and the 
demand to develop a cellular telephone system on the other, necessitate 
an optimal solution that wil l minimize the impact of radiation while 
increasing the transmission efficiency. This solution is to be found by 
increasing the number of transmission installations at key points in 
Modi'in, while reducing the transmission intensity to low and safe levels 
and preserving scenic considerations. 

The review of the literature in this thesis first discusses the three main 
models of decision-making in public policy. The research indicates that 
the model of incremental change is the most suitable to this sensitive 
subject. This is also the model chosen, in fact, for installing the foci of 
cellular services. Its main point is that a strategy of slight change from 
the existing situation should be adopted, whose results are easy to 
predict, and whose mistakes are easier to correct and to agree upon. In 
fact, agreement is necessary amongst decision-makers over the actual 
policy or decision. Such a case is particularly convenient for politicians 
who must satisfy all. 



3.4 The Committee for Environmental Issues 

The subject was raised for preliminary discussion by the committee at 
the end of 2000. There was originally broad opposition to the plan, and 
only after presenting the technical details, bringing experts to the 
committee and the participation of committee members in study days to 
verify the data, did the committee discuss and approve it on January 2 n d 

2001 25 

Company's request 

Planning and Building Committee 

Legal advisor Environmental 
quality advisor 

Discussion in sub
committee: 

Authorizing group, 
including mayor and city 

engineer 

Diagram no. 5: Flow chart of the decision-making process 

Modi'in Municipality, The Committee for Environmental Issues, 2.1.2001, item no. 1 on the agenda 



The full plans of the local Planning and Building Committee and the 
Committee for Environmental Issues were brought for discussion by the 
municipal council administration in March 2001, and here too the plans 
were approved. On April 29 t h 2001 the City council2 6 approved the 
proposed plan and instructed those responsible for its execution to act 
according to it, as accepted by all those responsible in Israel for the 
subject and by the residents and the city functionaries. 

This was based on the understanding that the previous policy, agreed 
upon at the start of the construction of the "cellular antennae farm", is 
incorrect and should not be introduced to a new city, when current 
technology affords other solutions. Furthermore, the Modi'in local 
authority, as the City of the Future setting itself the objective of being at 
the forefront of technology, should adopt the most rigorous conditions 
for the benefit of the residents and visitors. 

The process is presented below. It should be noted that those preparing 
the plan also considered the economic aspect, to be reviewed in the next 
section. 

3.5 Installing cellular phone antennae - the economic aspect 

In 2002, Israel's telephonia market27 enjoyed an income of $4.2 billion, 
of which 72%, i.e., $3.02 billion went to four cellular companies. The 
distribution of the income in the communications market was as shown 
below: 

Modi'in municipality, Council meeting no 4/01, 29.4.2001, item no. 4 on the agenda 
Yediot Acharonot newspaper, Economic supplement, 10.3.2003, p. 6. (Hebrew) 



Graph no. 6: Distribution of the communications market income, 
2002 (in billions ofNIS) 

The cellular communications market suffered from the economic 
situation in Israel during the previous year (2001) and grew by only 10%, 
a rate far lower than in earlier years. At the same time cellular companies 
continued to expand their market sector at the expense of Bezeq (the wire 
phone communications monopoly) that continues to register a decrease in 
income from phone calls. 

During 2002, the number of cellular subscribers was 6.07 million, 
divided as follows: Cellcom - 41%, Partner, 30% and Pelephone, 29% 
(see table) 
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Graph no. 7: Minutes spoken (in millions), 1998-2002 and 2003 
forecast 

The significance of the data presented till now pertains to the relatively 
high income in the cellular communications market, despite the high 
costs. The local authorities must preserve the financial balance at least, 
in order to benefit from the market. 

A further point is that announced by the Union of Local Authorities in 
Israel More than 3,740 cellular antennae have been erected in local 
authorities around Israel, belonging to all the cellular companies, while 
the companies only report 2,170 antennae28. In other words, only 58% of 

"Hameshek", paper of the Union of Local Authorities, 2.1.2003, p. 126. (Hebrew) 



the installations have been reported. It was further found that 30% of the 
antennae were tested as necessary, and this at the specific commitment of 
the cellular companies to conduct this test at least once a year. 

This report similarly detailed the installation of antennae in Israel's three 
major cities: In Tel Aviv, 356 cellular phone antennae were installed, in 
Jerusalem, 260 and in Haifa, 168, manifesting the number of users of 
cellular phones. 

According to the report prepared by a consultant on land assessment for 
the Modi'in municipality a sum of $1400 should be paid for each large 
cellular phone antenna and $450 for small nodes. This finding is based 
on the location of the city in central Israel, in an area of high demand, 
and in view of the high demand for erecting cellular base stations. This 
sum is in addition to the municipal rates paid for occupying the land. 

It should be noted here that many local authorities in Israel have begun a 
process of privatization in the framework of their search for additional 
sources of financing, although with regard to the issue of cellular nodes, 
this is not privatization but a source of additional income. The local 
authorities in Israel nowadays have no defined and declared policy 
regarding privatization; guiding strategy is not ideological but practical. 

This researcher would like to note the privatization and outsourcing in 
the local authorities in order to clarify the scope of the economic 
hardship in which they find themselves. 

The significance of these date to date is that a large cellular phone 
antenna will create an income of $16,800 per annum and a small one, 
$5,400. Bearing in mind the Modi'in municipal budget for 2003 of $34 
million and the expected number of antennae in the city, this is a 
comfortable source of income for the public coffers. 

While preparing the plan, the economic aspect was also examined and 
the key factors in the local authority were born in mind not only in the 
interest of cellular companies and of these residents but also for the 
economic perspective for the benefit of the local authority. 

This chapter thus summarizes the particular problems facing the city 
leaders and the dilemma facing the bureaucracy, i.e., the public officials, 
when offering a solution to the problem raised by the residents of the 

Dani Tarneshapsky, Modi'in Municipality, January 2001. (Hebrew) 



city. There is no question of doubt that use of the incremental model of 
decision-making will help to find a balance between contradictory tends 
amongst policy makers in the public sector. David Ben Gurion, Israel's 
first Prime Minister and usually considered responsible for the 
establishment of the State of Israel said during Israel's War of 
Independence, "I hear what the people want - but I know what the 
people need. " (Bar Zohar, 1986, p. 273) 

This sentence reflects the problems facing the decision-makers compared 
to the demands of the interest groups. They wish to use the most 
advanced instruments of the highest quality, but without cellular phone 
antennae. The most correct way for the clerks to function was to propose 
that decision-makers use the incremental model as Lindblom (1965) 
proposed and as quoted in the study. This saw understanding the 
decision-making process as behavior existing in the political system and 
in view of which he proposed adopting the "incremental" approach. This 
means a slight change every time, thereby realizing the agreed results 
with all the partners to the decision-making and with the interest groups. 
Every other model of those reviewed in this study would therefore 
probably not realize the desired results. 



2. Attitudes regarding electromagnetic radiation from cellular 
antennae: Four closed questions regarding the fear of 
electromagnetic radiation, awareness of the level of danger from 
electromagnetic radiation, fear of cellular phone antennae close to 
the place of domicile and knowledge of the location of cellular 
phone antennae. The questionnaire was completed once for 
alternative A and a second time for alternative B. 

3. Attitudes regarding the decision-making processes in the local 
authority: 13 closed questions explored the residents' attitudes 
regarding the way in which decisions are taken in the municipality, 
for example, room for improving the process, the opinion that 
decision-makers operate according to political considerations, that 
they understand professional material and so on. 

4.3 The research tools - presentation and validation 

External validity: Since the sample was not representative, the research 
findings did not afford generalizations for the whole city. 
Structural validity: In this study the validity is logical validity that 
explores the degree of representation of the world of content in which the 
researcher is interested. A pilot test was run on 10 participants in order to 
assure the questions were understood, and validity was tested in 
consultation with a professional who deals with research and statistical 
consultancy. 
Reliability: The statistical reliability of the study was explored at the end 
of the process of data collection (see details in the findings below). 

The statistical analysis was conducted in several stages, using the SPSS 
program for factor analysis. 
1. Exploration of the questionnaire reliability: Cronbach's alpha test 

was used for indices of attitudes with respect to electromagnetic 
radiation for two alternatives, and for attitude indices regarding 
decision-making in the local authority. 

2. Descriptive statistics: These included presentation of the central 
indices and their distribution (average, median, frequency, standard 
deviation, range) for the research variables regarding attitudes, and 
the distribution of the research population according to the 
demographic attributes. 

3. Inference statistics: Included examination of the research hypotheses 
and their statistical analysis for connections between the research 
variables using a Pearson's linear correlation test, one-way ANOVA 
tests of variance and a t-test. 



The research population comprised 84 subjects, living or working in the 
city of Modi'in. The demographic characteristics are presented in table 
no. 5 and in the following graphs. 

Table no. 5: Demographic characteristics of the research population 

Frequency Valid 
percentage 

Gender (n=82) Male 34 41.5 
Female 48 58.5 

Age (n=80) 30- 5 6.3 
31-40 43 53.8 j 
41-50 25 31.3 
51 + 7 8.8 

Family situation (n=84) Married 69 82.1 
Unmarried 5 6.0 
Other 10 11.9 

Education (n=82) High school 21 25.6 
Post high school 16 19.5 
Academic 45 54.9 

Resident of Modi'in Resident of Modi'in 60 71.4 
(n=84) Not resident of Modi'in 24 28.6 
Parents of children No children/children do not 27 33.8 
living in Modi'in (n=80) live in Modi'in 

1 -2 children 27 33.8 
3-4 children 26 32.4 

Most of the research population lives and works in the city of Modi'in 
(71.4%) while 28.6%) do not live or work there. A third of the participants 
reported that they have no children who live there (including participants 
who have no children or do not live in the city, or whose children have 
grown up and left home), while two thirds raise their children there. 

There are more females than males in the research population. 
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Graph no. 8: Frequency according to gender 

Distribution according to age: Most of the research population ranges in 
age from 31-50 (85.1%), with the average age being 39.8 years of age 
(SD 7.91; 19 years of age minimum, 64 years of age maximum). 



rraph no. 9: Frequency of the research population according to age 

istribution according to family status: 82.1% of the participants are 
arried and the remainder bachelors (6%) or of another family status 
1.9%). 
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Graph no. 10: Frequency of the research population according to 
family status 

Distribution according to education: More than half of the research 
population has an academic education (54.9%) while the remainder have 
post-high school education (19.5%) or high school education (25.6%). 



Graph no. 11: Frequency according to education 

Attitudes of the research population towards electromagnetic radiation for 
the two alternatives 

In order to discover the residents' attitudes regarding electromagnetic 
radiation with specific consideration of the two alternatives presented to 
them, central and distribution indices for the various items in the 
questionnaire were calculated, and the findings are presented in tables 
nos. 6-8. 

Table no. 6: Indices of distribution of the items pertaining to the 
awareness regarding the concept of electromagnetic radiation, and 
the frequency of use of cellular phones 

Mean Median Mode SD Min Max 
Past awareness of the concept 
of electromagnetic radiation 

4.65 5 4 1.74 1 7 

Frequency of use of cellular 
phone 

5.06 5 7 1.53 2 7 



The research population has a medium or above medium concept of the 
term electromagnetic radiation: (M=4.65). They reported medium to high 
frequency of use of cellular phones (M=5.06), but at the same time, the 
most frequent reply was a high frequency (a value of 7 amongst 25% of 
the research population). 

Table no. 7: The indices of distribution of the items pertaining to the 
attitude regarding electromagnetic radiation from cellular antennae, 
with respect to alternative A ("antennae farm") 

Alternative A Mean Median Mode SD Min Max 
Anxiety of electromagnetic 
radiation from cellular phone 
antennae 

4.96 5 5 1.60 1 7 

Awareness of the level of 
danger fro electromagnetic 
radiation from the "antennae 
farm" 

4.64 5 6 1.76 1 7 

Anxiety regarding the 
installation of a cellular phone 
antenna close to domicile 

5.16 6 7 1.78 1 7 

Knowledge of location of 
cellular "antennae farms" 

2.37 1 1 1.89 1 7 

The table indicates that the level of awareness and anxiety regarding 
radiation is medium to high. The fear of radiation was M=4.96, awareness 
of the level of radiation from cellular "antennae farms" was M=4.64, and 
the fear of the installation of antennae close to their place of domicile was 
M=5.16. The most frequent answers are 5-7. In comparison, the research 
population reported a low level of awareness regarding the location of the 
antennae (M=2.37), with the most frequent rank being 1. 



Table no. 8: The indices of distribution of items pertaining to the 
attitude regarding electromagnetic radiation from cellular antennae, 
relative to alternative B (small base stations in the city) 

Alternative B Mean Median Mode SD Min Max 

Fear of electromagnetic 
radiation 

4.96 5.5 6 1.82 1 7 

Awareness of level of danger 
from electromagnetic 
radiation from cellular phone 
antennae in the city 

4.60 5 4 1.71 1 7 

Fear of the installation of a 
cellular phone antenna close 
to domicile 

5.04 5 7 1.72 1 7 

Knowledge of where cellular 
phone antennae are located in 
the city 

3.06 2 1 2.25 1 7 

Average results similar to those obtained for alternative A were received 
in response to the questions pertaining to the level of fear of radiation. 
The table indicates that the level of awareness and fear of radiation are 
medium-high: Fear of radiation was M=4.96, awareness of the level of 
danger from the "antennae farm" was M=4.60, fear of the installation of 
cellular antennae close to their place of domicile was M=5.04. Similarly 
to alternative A, alternative B indicates a relatively low level of 
awareness of the location of cellular phone antennae (M=3.06). 



Table no. 9: A comparison of alternatives A and B regarding the 
participants' attitudes 

Questions Paired 
differences 

T df Sig. C -̂
tailed) 

Fear of radiation Q3-Q7 -.0375 -.186 79 .853 
Awareness of the level of Q4-Q8 .0875 .480 79 .633 
danger of radiation 
Fear of the installation of Q5-Q9 .1667 1.012 77 .315 
cellular phone antennae close 
to domicile 
Knowledge of location of Q6-Q10 -.7125 -3.432 79 .001 
installation of cellular phone 
antennae 

'Alternative A • Alternative B 

5.04 5.16 

mean 

Knowledge of 
location of 

installation of 
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transmission nodes 

Fear of the 
installation of 

transmission nodes 
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460 464 
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496 496 
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Graph no. 12: A comparison between alternatives A and B 



A significant difference was found between the alternatives regarding the 
level of knowledge of the research population regarding the location of 
cellular phone antennae (t(79)=-3.432;p<0.01). The average level of 
knowledge for alternative A is 2.37 and for alternative B, 3.06. 

No differences were found amongst the research population with respect 
to the degree of fear of radiation, awareness of the level of danger of 
electromagnetic radiation from the antennae, and fear of the installation 
of cellular phone antennae close to their place of domicile. 

The connection between awareness of the electromagnetic radiation and 
the frequency of use of cellular phones, and the attitudes regarding the 
two alternatives 

When exploring the existence of a connection between the level of 
awareness of electromagnetic radiation in the past and the attitudes 
regarding the two alternatives, the Pearson's linear correlation coefficient 
was also calculated, with the findings presented in table no. 10. 

The table indicates a significant positive correlation coefficient between 
the level of awareness of electromagnetic radiation in the past and 
awareness of the level of danger from radiation: For alternative A 
(r(84)=0.237; p<0.05) and for alternative B (r(80)=0.331; pO.Ol). 

No connection was found between the level of awareness of 
electromagnetic radiation in the past and the fear of radiation, fear of the 
installation of cellular phone antennae close to the place of domicile, and 
knowledge regarding the location of cellular phone antennae. 



Table no. 10: Pearson's linear correlation coefficient for attitudes 
towards electromagnetic radiation in the past and attitudes towards 
the various alternatives 

Past awareness of 
electromagnetic radiation 

Alternative A Alternative B 
Fear of radiation Pearson corr. .052 .059 Fear of radiation 

Sig. (2-tailed) .641 .603 
Fear of radiation 

N 84 80 
Awareness of the level of 
danger from radiation 

Pearson corr. .273(*) .331(**) Awareness of the level of 
danger from radiation Sig. (2-tailed) .012 .003 
Awareness of the level of 
danger from radiation 

N 84 80 
Fear of the installation of a 
cellular phone antenna close 
to place of domicile 

Pearson corr. .072 -.002 Fear of the installation of a 
cellular phone antenna close 
to place of domicile 

Sig. (2-tailed) .520 .989 
Fear of the installation of a 
cellular phone antenna close 
to place of domicile N 82 79 
Knowledge where cellular 
phone antennae are erected 

Pearson corr. .061 .138 Knowledge where cellular 
phone antennae are erected Sig. (2-tailed) .584 .222 
Knowledge where cellular 
phone antennae are erected 

N 84 80 
(**)p<0.01; (*)p<0.05 

Similarly, the correlation coefficient between the frequency of use of 
cellular phones and the attitudes towards the two alternatives was 
calculated. The findings are presented in table no. 11 

A significant positive correlation was found between the frequency of the 
use of cellular phones and the knowledge of where the cellular phone 
antennae are located. For alternative A the result was (r(84)=0.245; 
p<0.05). The greater the use of the cellular phone, the greater the 
awareness reported by the research participant of the location of the 
antennae. No such similar correlation was found for alternative B. 
Similarly, there is no connection between the frequency of use of cellular 
phones and the fear of radiation, awareness of the level of danger and the 
fear of the installation of cellular phone antennae close to the place of 
domicile. 



Table no. 11: Pearson's linear correlation coefficient between the 
frequency of use of cellular phones and attitudes towards the 
alternatives 

Frequency of use of cellular 
phones 

Alternative A Alternative B 

Fear of radiation Pearson corr. -.019 .047 Fear of radiation 
Sig. (2-tailed) .865 .679 

Fear of radiation 

N 84 80 
Awareness of level of danger 
from radiation 

Pearson corr. .008 .157 Awareness of level of danger 
from radiation Sig. (2-tailed) .943 .165 
Awareness of level of danger 
from radiation 

N 84 80 
Fear of installation of cellular 
phone antenna near place of 
domicile 

Pearson corr. .080 -.040 Fear of installation of cellular 
phone antenna near place of 
domicile 

Sig. (2-tailed) .474 .729 
Fear of installation of cellular 
phone antenna near place of 
domicile N 82 79 
Knowledge of where cellular 
phone antennae are located 

Pearson corr. .245(*) .165 Knowledge of where cellular 
phone antennae are located Sig. (2-tailed) .025 .143 
Knowledge of where cellular 
phone antennae are located 

N 84 80 
(*) p<0.05 

Residents' attitudes towards the decision-making processes in the local 
authority 

The residents' attitudes towards the decision-making processes in the 
local authority were explored using a closed questionnaire that included 
13 statements. The research population was asked to express its 
agreement with each statement. In order to reveal the residents' attitudes, 
the central indices and their distribution were calculated for each item. 
The findings are shown in table no. 12. 

The table indicates that, on average, the residents awarded higher marks 
to the following items: 
Item no. 10: The process should consider the public interest before that 

of the pressure groups (M=5.64). 
Item no. 4: The process could be improved (M=5.49). 
Item no. 5: The interest groups should be considered (M=5.01). 



In contrast, low marks were awarded the following items: 
Item no. 3: I felt partner to the process of exchanging antennae 

(M=2.32). 
Item no. 1: I have enough information regarding the process (M=3.11). 

Table no. 12: Indices of distribution of items relating to the decision
making process 

Content Mean Median Mode SD Min Max 
VI There is enough information 

regarding the process. 
3.11 3 1 1.85 1 7 

V2 The decision-making process in 
the authority reflects my 
opinion. 

3.56 4 4 1.53 1 7 

V3 I feel participant to the process 
of exchanging cellular 
antennae. 

2.32 1 1 1.90 1 7 

V4 This process could be 
improved. 

5.49 6 7 1.46 1 7 

V5 The opinions of interest groups 
should be taken more into 
consideration. 

5.01 5 7 1.73 1 7 

V6 Decision-makers act out of 
serious and professional 
considerations. 

4.26 4 4 1.54 1 7 

V7 Decision-makers act out of 
political considerations. 

4.85 5 5 1.55 2 7 

V8 Decision-makers act out of 
foreign considerations. 

3.44 3.5 4 1.75 1 7 

V9 Decision-makers understand 
professional material. 

4.34 4 4 1.46 1 7 

V10 The decision-making process 
should provide weight to the 
public interest over the interest 
of pressure groups. 

5.64 6 7 1.59 1 7 

V l l The decision-making process 
should seriously consider the 
public more than the private 
interest of those exposed to 
harm. 

4.90 5 7 1.78 1 7 

V12 Can obtain better decision by 
public appointees. 

4.17 4 4 1.64 1 7 

V13 Can obtain better decisions 
from professional clerks. 

3.68 4 4 1.74 1 7 



Factor analysis of the questionnaire regarding decision-making 
processes 

Factor analysis was conducted in order to restrict the number of indices 
describing the residents' attitudes towards the decision-making process. 
The first analysis included all 13 items in the questionnaire and indicates 
that four factors can be extracted using Eigenvalues higher than 1, with an 
explanation of cumulative variance of 66.4% (see tables 23-24) in the 
appendix) According to the rotated component matrix, one may observe 
that question no. 4 does not belong to any of the factors. Thus another 
analysis was conducted for 12 items only, without question no. 4 (see 
tables 25-26 in the appendix). 

The analysis indicates that four factors can be extracted using 
Eigenvalues greater then 1 with an explanation of cumulative variance of 
70.9%. The factors and items are as follows: 
• Factor no. 1: Items nos. 6, 7, 8, 12, 13 (Better decisions would 

be obtained from public appointees and clerks). 
• Factor no, 2: Items nos. 1, 2, 3, 9 (Feeling partner to the 

method of decision-making regarding cellular antennae) 
• Factor no. 3: Items nos. 10, 11 (The decision-making process 

should consider the public interest) 
• Factor no. 4: Item no. 5 (Greater weight should be afforded 

the interest groups) 

(Items nos. 1 and 2 can be included for two factors; their inclusion in 
factor no. 2 rather than in factor no. 1 is according to the results of the 
reliability test between the items). 

In order to examine the level of internal consistency of the items 
included for each of the four factors, a reliability analysis for the various 
factors was conducted and calculated according to Cronbach's a. The 
findings are presented in table no. 13. 



Table no. 13: Reliability test between details of the four factors in the 
questionnaire on perceptions of the decision-making process in the 
local authority 

Index Item Cronbach's 
a 

Comments 

Criticism on the functioning of 
decision-makers 

6,7,8,12,13 0.801 Inverting values -
item no. 6 

Feeling of resident participation 
in knowledge about the process 

1,2,3,9 0.813 Item no. 9 was 
deleted 

Assessing decision-making 
process for the benefit of the 
public interest 

10,11 0.725 

The reliability index was not calculated for "consideration of the interest 
group" and for "the process could be improved" since it appears in only 
one variable. 

The following results were obtained when analyzing reliability between 
the items: 
• The criticism index regarding the functioning of decision

makers: The index included 5 items. Item no. 6 was inverted 
due to the inverted phrasing of the question. A medium-high 
reliability index was obtained of a=0.813. 

• The index of residents' feeling partner to information 
regarding the process: The index included 4 items. In the 
preliminary analysis the Cronbach a. result was 0.788, 
without item no. 9. The level of reliability rose to a=0.813 

• The index of assessing the decision-making process to the 
good of the public interest: The index included 2 items. The 
level of reliability was a=0.725 

Five indices were defined typical of the residents' attitudes regarding the 
decision-making process in the local authority. The indices including 
more that one item in the questionnaire were calculated through the 
average of the answers to the diverse items. Table no. 14 presents the 
central and distribution indices for the five variables. It shows the 
residents' belief that the decision-making process in the local authority 
could be improved (M=5.49), that the public interest should be 
considered (M=5.30), and the interest groups should be considered in the 
process (M=5.01). The level of public criticism of the decision-makers is 
average (M=3.96). Similarly, the public feels it has little information 
regarding the process (M=2.99). 



Table no. 14: Central and distribution indices of five variables 
describing the residents' attitudes towards the decision-making 
process in the local authority 

N Min Max Mean SD 

Criticism of the functioning of 
decision-makers 

81 1.25 7.00 3.96 1.27 

Feeling of resident 
participation in information 
regarding the process 

84 1.00 7.00 2.99 1.51 

Assessing the decision-making 
process for the benefit of the 
public interest 

81 1.00 7.00 5.30 1.50 

Affording weigh to the interest 
groups 

80 1.00 7.00 5.01 1.73 

Room for improving the 
process 

78 1.00 7.00 5.49 1.47 

In order to explore a possible connection between the residents' various 
attitudes regarding the decision-making process, Pearson's linear 
correlation coefficient was calculated for the five indices, with the 
findings presented in table no. 15. 



Table no. 15: Pearson's correlation coefficient between the five 
indices for assessing the decision-making process 

Criticism of 
decision
makers' 

functioning 

Residents' 
feeling of 

participation 
in knowledge 

Decision
making 

process for 
the benefit of 

the public 
interest 

Weight to 
interest 
groups 

Room for 
improving 
the process 

Criticism of 
decision
makers 
functioning 

Pearson corr. 1 

Sig. (2-tailed) 
N 81 

Residents' 
feeling of 
participation 
in knowledge 

Pearson corr. -.181 1 

Sig. (2-tailed) .105 
N 81 84 

Decision
making 
process for the 
benefit of the 
public interest 

Pearson corr. .196 -.048 1 

Sig. (2-tailed) .082 .668 
N 80 81 81 

Weight to 
interest groups 

Pearson corr. .029 -.109 .154 1 

Sig. (2-tailed) .801 .336 .177 
N 78 80 78 80 

Room for 
improving 
the process 

Pearson corr. .228* -.235* .308** .288* 1 Room for 
improving 
the process 

Sig. re
tailed) 

.048 .038 .007 .013 
Room for 
improving 
the process 

N 76 78 75 74 78 

(**) p<0.01;(*) p<0.05 

The table indicates a connection between the opinion that the decision
making process could be improved, and the four other indices: 
• A significant positive correlation was found between the 

attitude that there is room for improving the process and 
expressing criticism of the functioning of the decision-makers 
(r(76)=0.228; p<0.05). 

• A significant negative correlation was found between the 
opinion that the process could be improved and the residents' 
feelings that they have sufficient information regarding the 
process (r(78)=-0.235; p<0.05). 

• A significant positive correlation was found between the 
opinion that the process could be improved and the attitude 
that supports preserving the public interest (r(75)=0.308; 
p<0.01). 



• A significant positive correlation was found between the opinion that 
the process could be improved and support for considering the 
interest groups r(74)=0.288; p<0.05). 

Similarly, a very low and insignificant negative connection exists between 
the residents' opinion that they have sufficient information regarding 
criticizing the decision-makers functioning (r(81)=-0.181; p>0.05), and a 
low positive and insignificant correlation between support for the 
decision-making process in favor of the public interest and criticizing the 
decision-makers functioning (r(80)=0.196; p>0.05). 

The connection between awareness of the issue of electromagnetic 
radiation and the frequency of using cellular phones and the five indices 
for assessing the decision-making process is examined using Pearson's 
correlation coefficient. The findings are presented in table no. 16. 

Table no. 16: Pearson's correlation coefficient between the five 
indices for assessing the decision-making process and awareness of 
the subject of electromagnetic radiation, and the level of use of 
cellular phones 

Criticism of 
decision
makers' 

functioning 

Residents' 
feeling of 

participation 
in knowledge 

Decision
making 

process for 
the benefit of 

the public 
interest 

Consideration 
of interest 

groups 

Room for 
improving the 

process 

Awareness of the 
concept of 
electromagnetic 
radiation 

Pearson 
corr. 

.046 .035 .141 312** .232* 

Sig. (2-
tailed) 

.682 .749 .209 .005 .041 

N 81 84 81 80 78 

Frequency of use 
of cellular 
phones 

Pearson 
corr. 

.113 .102 .207 .267* .207 

Sig. 
(2-
tailed) 

.316 .354 .063 .017 .069 

N 81 84 81 80 78 

(**)p<0.01;(*)p<0.05 

Significant coefficients between assessing the decision-making process 
and awareness of the issue of electromagnetic radiation and the frequency 
of use of cellular phones were found. 



A positive significant correlation between levels of awareness of the 
concept of electromagnetic radiation and the attitude that supports 
considering the interest groups was found (r(80)=0.312; p<0.01). The 
greater the awareness of electromagnetic radiation, the greater the support 
for the attitude regarding the need to consider the opinions of the interest 
groups. 

A significant positive correlation was noted between the level of 
awareness of the concept of electromagnetic radiation and the belief that 
the decision-making process in the authority could be improved: 
(r(78)=0.232; p<0.05). The higher the level of awareness of 
electromagnetic radiation, the greater the residents' belief that the 
decision-making process in the local authority could be improved. 

A significant positive correlation between the frequency of use of cellular 
phones and the opinion that supports considering the interest groups was 
found (r(80)=0.267; p<0.05). The higher the frequency of use of cellular 
phones, the greater the belief that the interest groups should be 
considered. 

A positive correlation in the level of borderline significance between the 
frequency of use of cellular phones and assessing the decision-making 
process in favor of the public interest (r(81)=0.207; p<0.063), and the 
frequency of use of cellular phones and the opinion that the decision
making process could be improved was found (r(78)=0.207; p=0.069). 

No connection was found between awareness of radiation, the frequency 
of use of the cellular phones, the opinion that criticizes the functioning of 
the decision-makers and the opinion that supports resident involvement in 
the decision-making process. 

The connection between the attitude towards electromagnetic radiation in 
alternative A and the five indices of assessing the decision-making 
process was explored using Pearson's correlation coefficient. The 
findings are presented in table no. 17. 

Significant correlations were found between assessing the decision
making process and attitudes regarding electromagnetic radiation. In 
alternative A, a significant positive correlation between the fear of 
electromagnetic radiation and criticism of the functioning of decision
makers was noted. The higher the level of residents' fear of 
electromagnetic radiation, the greater their criticism (r(81)=0.335; 
p<0.01) of the decision-makers' functioning. 



A significant positive correlation between the fear of electromagnetic 
radiation and the belief that the decision-making process should be 
improved was explored (r(78)=0.225; p<0.01). The greater the residents' 
fear of electromagnetic radiation, the stronger will be their attitude 
regarding the need to improve the process. A significant positive 
correlation between awareness of the level of danger of radiation and the 
opinion that the residents' lack information regarding the decision
making process (r(84)=0.230; p<0.05) finds that the higher the level of 
awareness of electromagnetic radiation, the greater their belief that they 
lack information regarding the decision-making process. 

Table no. 17: Pearson's correlation coefficient between the five 
indices of assessing the decision-making process and attitudes 
regarding electromagnetic radiation in alternative A 

C r i t i c i s m o f R e s i d e n t s ' D e c i s i o n  W e i g h t R o o m f o r 

d e c i s i o n  f e e l i n g o f m a k i n g t o i m p r o v i n g 

m a k e r s ' 

f u n c t i o n i n g 

p a r t i c i p a t i o n 

i n k n o w l e d g e 

p r o c e s s f o r 

t h e b e n e f i t 

o f t h e p u b l i c 

i n t e r e s t 

i n t e r e s t 

g r o u p s 

t h e p r o c e s s 

F e a r o f r a d i a t i o n Pearson 
corr. 

.335** -.143 .010 .040 .225* 

Sig. en .002 .196 .927 .723 .048 
tailed) 
N 81 84 81 80 78 

A w a r e n e s s o f Pearson .162 .230* -.010 -.007 -.154 
t h e l e v e l o f corr. 
d a n g e r f r o m 

r a d i a t i o n 

Sig. re .149 .035 .927 .953 .177 
tailed) 
N 81 84 81 80 78 

F e a r o f Pearson .363** -.190 .096 .149 .277* 
i n s t a l l a t i o n o f corr. 
a c e l l u l a r 

p h o n e a n t e n n a 

n e a r d o m i c i l e 

Sig. re .001 .088 .401 .194 .015 
tailed) 
N 79 82 79 78 77 

K n o w l e d g e o f Pearson -.146 .681** .018 -.072 -.164 
l o c a t i o n o f corr. 
c e l l u l a r p h o n e 

a n t e n n a e 

Sig. re .193 .000 .874 .526 .152 
tailed) 
N 81 84 81 80 78 

(**)p<0.01;(*)p<0.05 



A significant positive correlation was found for the fear of the installation 
of a cellular phone antenna near to the place of domicile indicating the 
need to improve the decision-making process (r(77)=0.277; p<0.05). The 
more the residents' fear of the installation of cellular phone antennae near 
their homes, the stronger the attitude expressed regarding the need to 
improve the decision-making process in the local authority. 

A significant positive correlation between the fear of the installation of a 
cellular phone antenna near their homes and the criticism of the 
functioning of the decision-makers was explored (r(79)=0.363; p<0.01). 
The greater the residents' fear of the installation of cellular phone 
antennae close to their place of domicile, the greater their criticism of the 
functioning of the decision-makers. 

A significant positive correlation between the levels of knowledge 
regarding the location of cellular phone antennae and the opinion that the 
residents lack the information regarding the decision-making process was 
found (r(84)=0.681; p<0.05). The greater the residents' knowledge, the 
greater their belief that they lack information regarding the decision
making process. No connection was found between the attitudes 
regarding electromagnetic radiation in alternative A and the attitude 
pertaining to the public interest or the interest of diverse groups in the 
framework of the decision-making process. 

The connection between attitudes towards electromagnetic radiation in 
alternative B and the five indices for assessing the decision-making 
process was examined using Pearson's correlation coefficient. The 
findings are presented in table no. 18. 



Table no. 18: Pearson's correlation coefficients between the five 
indices of assessing the decision-making process and attitudes 
regarding electromagnetic radiation in alternative B 

Criticism of 
decision
makers' 

functioning 

Residents' 
feeling of 

participation 
in knowledge 

Decision
making 

process for 
the benefit 

of the 
public 

interest 

Weight to 
interest 
groups 

Room for 
improving 
the process 

Fear of radiation Pearson 
corr. 

.301** -.344** .317** .219 .218 

Sig. (2-
tailed) 

.008 .002 .005 .058 .060 

N 77 80 77 76 75 
Awareness of the 
level of danger from 
radiation 

Pearson 
corr. 

.052 .339** .150 .126 -.012 

Sig. re
tailed) 

.653 .002 .194 .278 .918 

N 77 80 77 76 75 
Fear of installation of 
cellular phone 
antennae s near 
domicile 

Pearson 
corr. 

.383** -.378** .220 .245* .254* 

Sig. re
tailed) 

.001 .001 .056 .033 .028 

N 76 79 76 76 75 
Knowledge of 
location of cellular 
phone antennae 

Pearson 
corr. 

-.278* .690** -.078 -.251* -.155 

Sig. re
tailed) 

.015 .000 .502 .028 .185 

N 77 80 77 77 75 

(**)p<0.01;(*) p<0.05 

Significant correlations were found between assessing the decision
making process and opinions regarding electromagnetic radiation in 
alternative B. 

A significant positive correlation between the fear of electromagnetic 
radiation and expressing criticism of the functioning of decision-makers 
was tested (r(770=0.301; p<0.01). The greater the fear of radiation, the 
greater the residents' criticism of the decision-makers' functioning. 

Significant correlations were found between assessing the decision
making process and opinions of electromagnetic radiation. In alternative 
B, a positive significant correlation between the degree of fear of 
electromagnetic radiation and expressing criticism of the decision-makers 
functioning was found (r(7.7)=0.301; p<0.01). The greater the fear of 



radiation the more moderate the residents' criticism of the decision
makers' functioning. 

A significant positive correlation between the degree of fear of 
electromagnetic radiation and the residents' feeling that they lack 
information was explored (r(80)=0.344; pO.Ol). The greater the fear of 
electromagnetic radiation the stronger the residents' feeling that they lack 
of information regarding the decision-making process. 

A significant positive correlation between the degree of fear of 
electromagnetic radiation and the belief that the decision-making process 
should serve the public interest was examined (r(77)=0.317; p<0.01). The 
greater the fear of radiation, the greater the support expressed by the 
residents for the position that the process should reflect the public 
interest. 

A significant positive correlation exists between the awareness of the 
danger of electromagnetic radiation and the residents' feelings that they 
lack information (r(80)=0.339; p<0.01). The greater the residents' 
awareness of the danger from radiation, the greater their feeling that they 
lack information regarding the decision-making process. 

A significant positive correlation was found between the fear of the 
installation of cellular phone antennae near their homes and expressing 
criticism of the functioning of decision-makers (R(76)=0.383; pO.Ol). 
The greater the fear of the installation of antennae close to their place of 
domicile, the greater the residents' criticism of the decision-makers' 
functioning (r(79)=-0.378; pO.Ol). 

A significant positive correlation exists between the fear of installing 
cellular phone antennae close to the place of domicile and the attitude that 
supports consideration of the interest groups in the decision-making 
process (r(76)=0.245; p<0.05). The greater the fear of the installation of 
antennae close to the place of domicile, the greater the residents' support 
for the approach that claims that pressure from interest groups should be 
considered in the decision-making process. 

A significant positive correlation exists between the fear of the 
installation of cellular phone antennae close to the place of domicile and 
the opinion that the decision-making process should be improved 
(R(75)=0.245; p<0.05). The greater the fear of the installation of antennae 
close to the place of domicile, the stronger the residents' opinion 
regarding the need to improve the process. 



A positive correlation of borderline significance was found between the 
fear of the installation of cellular phone antennae close to the place of 
domicile and the opinion that the decision-making process should be to 
the public interest (r(76)=0.220; p<0.056). The stronger the residents' 
expression of fear of the antennae being located near residential areas, the 
greater their support for the attitude that the decision-making process 
should consider the public interest. 

A significant negative correlation was found between the level of 
knowledge regarding the location of cellular phone antennae and 
expressing criticism of the functioning of decision-makers (r(77) = 0.278; 
p<0.05). The greater the level of information regarding the location of the 
antennae, the less critical are the residents of the functioning of decision
makers in the local authority. 

A significant positive correlation was found between the level of 
knowledge regarding the location of cellular phone antennae and the 
residents' feeling that they lack information (R (80)=0.690; p<0.05). The 
greater the knowledge regarding locating the antennae, the stronger their 
feeling that they lack information regarding the decision-making process. 

A significant negative correlation was found between the level of 
knowledge regarding the location of cellular phone antennae and the 
attitude that supports considering the interest groups in the decision
making process (r(77)=-0.251; p<0.05). The greater the knowledge 
regarding the location of the antennae, the less the residents support 
consideration of the various interest groups. 

The connection between knowledge regarding the current location of the 
antennae and attitudes regarding electromagnetic radiation. 

One of the questions in the research was intended to explore whether the 
research population is aware of the current location of the cellular 
antennae. 37 members of the sample (44%) noted their awareness, while 
47 (56%) reported a lack of knowledge. The question thus arises whether 
there are significant differences in attitudes towards electromagnetic 
radiation for the two alternatives between those who are and are not 
aware of the locations. In order to explore this question, a t-test for 
independent samples was conducted. The findings are presented in table 
no. 19, and in graph no. 13. 



Table no. 19: T-test between awareness of the current location of 
cellular antennae and attitudes regarding electromagnetic radiation 
in alternatives A and B 

Current awareness of location 
Aware (n=37) Unaware (n=47) 

Mean SD Mean SD T(82) 
Alternative A 
Fear of 4.78 1.81 5.11 1.42 -.916 
radiation 
Awareness of 4.70 1.97 4.60 1.60 .275 
the level of 
danger from 
radiation 
Fear of 4.92 1.83 5.36 1.75 -1.102 
installation of 
cellular phone 
antennae near 
domicile 
Knowledge of 
location of 

2.86 2.10 1.98 1.65 2.169(*) 

cellular phone 
antennae 
Alternative B 
Fear of 4.64 2.13 5.23 1.51 -1.445 
radiation 
Awareness of 4.92 1.81 4.34 1.61 1.503 
the level of 
danger from 
radiation 
Fear of 4.86 1.94 5.19 1.53 -.831 
installation of 
cellular phone 
antennae near 
domicile 
Knowledge of 
location of 

3.94 2.41 2.34 1.85 3.360(**) 

cellular phone 
antennae 

(**) p<0.01;(*) p<0.05 



Alternative B Alternative A 

Graph no. 13: T-test for the level of awareness of the location of 
cellular phone antennae for the two alternatives according to the 
question regarding knowledge of the antennae locations 

The connection between knowledge regarding the current location of 
antennae and attitudes regarding the decision-making process in the local 
authority. 

In order to investigate whether significant differences exist between those 
aware and those unaware of the attitudes regarding the decision-making 
process, a t-test was performed for the independent samples. The findings 
are presented in table no. 20 and in graph no. 14. . 

Significant differences were found between the two groups for the indices 
pertaining to the decision-making process in the local authority. Criticism 
of the functioning was found to be (t(82)=-3.444; p<0.01); the residents' 
feelings that they lack information about the decision-making process 
were found to be (t(82)=2.067; p<0.05). Criticism of the functioning of 
decision-makers by members of the research population who reported 
their awareness of the current location of cellular antennae was generally 
lower (M=3.44), in comparison to participants who did not know where 
the antennae are located (M=4.36). Similarly, the average attitude of 
residents lacking knowledge of this process in the local authority was 
higher (M=3.37) amongst participants who reported their awareness of 
the current location of the cellular antennae compared to participants who 
do not know where the antennae are located (M=2.70). 



Table no. 20: T-test between awareness of current location of cellular 
antennae and attitudes towards decision-making processes in the 
local authority 

Awareness of current location T(82) 

Aware (n=37) Unaware (n=47) 

Mean SD Mean SD 

Criticism of 
decision
makers' 
functioning 

3.44 1.10 4.36 1.26 _3.444(**) 

Residents 
lacking 
information 
regarding 
decision-making 
process 

3.37 1.64 2.70 1.35 2.067(*) 

Assessing 
decision-making 
process for the 
benefit of the 
public interest 

5.01 1.62 5.51 1.38 -1.485 

Affording 
weight to 
interest groups 

4.78 1.62 5.20 1.81 -1.098 

Belief in room 
for improving 
decision-making 
process 

5.14 1.57 5.77 1.32 -1.903 

(**)p<0.01;(*)p<0.05 

The comparison between the two groups for the five indices of attitude 
regarding the decision-making processes is presented in graph no. 14 
below. 
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Graph no. 14: The average attitude regarding the decision-making 
process in the local authority according to knowledge of the current 
location of cellular antennae 

The connection between age and attitudes regarding electromagnetic 
radiation 

The research population was divided into four age groups: 30-, 31-40, 41-
50, 51+. The question arises of whether there is a connection between age 
and attitude towards electromagnetic radiation for the two alternatives? 

A one-way ANOVA test of variance was conducted, with the findings 
presented in table no. 21 and in graphs nos. 15-17. 



Table no. 21: One-way ANOVA test between age and attitudes 
regarding electromagnetic radiation in alternatives A and B 

30 
(n=5) 

31-
(n=̂  

to 
13) 

40-50 
(n=25) 

51+ 
(n=7) F(3,76) 

Mean SD Mean SD Mean SD Mea 
n SD 

F(3,76) 

Awareness of 
electromagnetic 
radiation 

4.00 2.83 4.67 1.80 4.80 1.55 5.00 1.63 .352 

Frequency of 
use of cellular 
phones 

6.80 .45 5.09 1.54 4.96 1.54 4.71 1.38 2.391 

Alternative A 
Fear of 
radiation 

5.20 2.49 5.14 1.46 4.84 1.57 4.14 2.12 .849 

Awareness of 
the level of 
danger from 
radiation 

4.20 2.68 4.63 1.75 4.76 1.79 4.86 1.46 .167 

Fear of 
installation of 
cellular phone 
antennae near 
domicile 

5.60 2.19 5.60 1.31 4.48 2.11 4.43 2.30 2.668(*) 

Knowledge of 
location of 
cellular phone 
antennae 

1.40 .55 1.81 1.16 3.32 2.48 2.71 2.36 4.386(**) 

Alternative B 
Fear of 
radiation 

5.50 1.29 5.17 1.78 4.58 2.04 4.29 1.80 .918 

Awareness of 
the level of 
danger from 
radiation 

5.50 1.73 4.50 1.74 4.50 1.72 4.86 1.86 .475 

Fear of 
installation of 
cellular phone 
antennae near 
domicile 

4.75 1.71 5.39 1.50 4.52 2.00 4.57 2.30 1.415 

Knowledge of 
location of 
cellular phone 
antennae 

1.75 .96 2.85 2.10 3.63 2.60 3.71 2.29 1.243 

(**)p<0.01;(*)p<0.05 



A difference of borderline significance was found between the various 
age groups regarding the frequency of the use of cellular phones 
(F(3,76)=2.391; p=0.075). As expected, the frequency of use is extremely 
high amongst young people aged 30 or less (M=6.80), and decreases with 
increasing age (see graph no. 15). 

51+ 40-50 31-40 

Graph no. 15: Frequency of use of cellular phones according to age 

Significant differences were found between the age groups regarding the 
attitude towards electromagnetic radiation. In alternative A, a difference 
exists regarding "fear of a cellular phone antenna close to domicile" 
(F(3,76)=2.668; p<0.05). Amongst those aged 41 or older, the level of 
fear is lower (M=4.48 and M=4.43), than amongst those aged 40 or less 
(M=5.60) (see graph no. 16). Differences were not found in alternative B 
between the diverse groups regarding that same attitude. 



51+ 40-50 31-40 -30 

Graph no. 16: Fear of the installation of cellular phone antennae 
close to domicile (alternative A), according to age 

A difference exists regarding "knowledge of the location of the cellular 
phone antennae (F(3,76)= 4.386; pO.Ol). Amongst those aged 40 or 
more, the level of knowledge is higher (M=3.32 and M=2.71) than 
amongst the group aged 40 or younger (M-1.81 and M=1.40) (see graph 
no. 17). A similar tendency exists in alternative B for differences between 
the groups, although the differences are not significant. 



6 

5 

4 
3.3 

3 i 

2 

1 

2 . 7 

1.8 
1.4 

51+ 40-50 31-40 -30 

Graph no. 17: Awareness of the location of cellular phone antennae 
(alternative A) according to age 

The connection between age and attitudes regarding the decision-making 
processes in the local authority 

In order to explore a possible connection between age and attitudes 
regarding the decision-making processes in the local authority, a one-way 
ANOVA test of variance was conducted. The findings are presented in 
table no. 22, and in graph no. 18. 

A significant difference was found amongst the different age groups 
regarding the critical attitude of the functioning of the decision-makers 
(F(3,76)=3.628; p<0.05). The less critical average opinion is represented 
by the older population, aged 51+ (M=2.75), and by those aged 41-50 
(M=3.66). In contrast, the younger population aged 30- is critical of the 
decision-makers in the authority (M=4.08), while this finding is M=4.28 
for those aged 31-40 (see graph no. 18). 



Table no. 22: One-way AN OVA test between age and attitudes 
regarding decision-making processes in the local authority 

3 0 - ( n = 5 ) 3 1 - 4 0 ( n = 4 3 ) 4 1 - 5 0 ( n = 2 5 ) 5 1 + ( n = 7 ) F ( 3 , 7 6 ) 

M e a n S D M e a n S D M e a n S D M e a n S D 

F ( 3 , 7 6 ) 

C r i t i c i s m o f 

d e c i s i o n - m a k e r s 

4.08 1.17 4.28 1.18 3.66 1.31 2.75 1.33 3.628(*) 

L a c k o f 

i n f o r m a t i o n b y 

r e s i d e n t s 

2.17 .93 2.72 1.41 3.35 1.75 3.67 1.26 1.922 

P r o c e s s f o r t h e 

b e n e f i t o f t h e 

p u b l i c i n t e r e s t 

5.00 1.90 5.51 1.33 4.96 1.86 5.64 .75 .856 

C o n s i d e r a t i o n o f 

g r o u p s 

5.00 2.45 5.08 1.67 5.08 1.93 4.14 1.21 .583 

R o o m f o r 

i m p r o v i n g 

p r o c e s s 

5.25 1.26 5.71 1.52 5.23 1.60 5.50 1.05 .553 

(*) p<0.05 

51+ 40-50 31-40 -30 

Graph no. 18: Criticism of the functioning of decision-makers in the 
local authority, according to age 

An insignificant difference was found between the younger and the older 
research population groups regarding the opinion that the residents lack 
information pertaining to the decision-making processes. The older the 
group, the more knowledge they feel they have. 



4.4 A summary of the attitudes and awareness regarding 
electromagnetic radiation 

The need and the opportunity exist for an aggregate of the these findings 
and the formulation of a verbal, formal, practical model in the realm of 
decision-making, that would be applicable in any case discussed and 
associated with the public decision-making process. 

The conclusions from this study may be used by the municipal 
government when preparing regulations for urban bus stops, for diverting 
roads, relaying sidewalks, for installing street lighting and so on. This is 
apparent from the research conducted for this study, in the answers 
provided by the research population and from personal interviews. 

This writer believes one can also draw conclusions at the national level 
(of the Ministry of the Environment and of cellular companies) as to 
where one should locate cellular base stations in non-urban areas. 
Similarly, the research model and the flow chart may be used at the 
national level to understand the politicians' decision-making methods at 
that level. 

The level of awareness regarding the concept of electromagnetic radiation 
is of a medium to high level. The frequency of use of cellular phones by 
members of the research population is also medium to high. 

Attitudes towards the two alternatives 
The level of awareness and fear of radiation are of a medium to high 
level. Knowledge of the actual locations of the cellular antennae is low. 

A significant difference was found between the alternatives regarding the 
level of knowledge of the research population as to the location of the 
cellular installations: The average level of knowledge regarding 
alternative A is 2.37, while for alternative B it is 3.06. No differences 
were found regarding the degree of fear of radiation, awareness of the 
level of danger of electromagnetic radiation from the antennae, and fear 
of the installation of cellular phone antennae close to the area of domicile. 

A signify and positive correlation exists between the level of awareness 
of electromagnetic radiation in the past and awareness of the level of 
danger of radiation for the two alternatives. 



A significant positive correlation was found between the frequency of use 
of cellular phones and knowledge regarding the location of the base 
stations for alternative A. The higher the level of use of cellular phones, 
the greater the awareness reported by participants of the antennae 
location. 

Attitudes regarding the decision-making process in the local authority 
The following attitudes were ranked high: 
• The need for improving the decision-making process in the 

local authority 
• Consideration of the public interest 
• Consideration of interest groups in the process 

A medium rank was awarded to public criticism regarding the decision
makers in the authority. 

The opinion that the public feels it has little information regarding the 
process was ranked low. 

A connection was found between the attitude that the decision-making 
process could be improved and the four other indices: 
1. A positive correlation between room for improving the 

process and expressing criticism of the functioning of the 
decision-makers. 

2. A negative correlation between room for improving the 
process and the feeling that the residents have sufficient 
knowledge regarding the process. 

3. A positive correlation between the belief in room for 
improving the process and support for preserving the public 
interest. 

4. A positive correlation between room for improving the 
decision-making process and support for considering the 
interest groups. 

Significant positive correlations were found between assessing the 
decision-making process and awareness of the issue of electromagnetic 
radiation and the level of use of cellular phones: 
1. A positive correlation between awareness of radiation and 

consideration of interest groups: The higher the level of 
awareness, the greater the support of the need to consider the 
attitudes of interest groups. 

2. A positive correlation between awareness of radiation and 
room for improving the decision-making process: The higher 



the level of awareness, the greater the residents' belief that the 
process could be improved. 

3. A positive correlation between the frequency of use of cellular 
phones and the consideration of interest groups: The higher 
the frequency of use of cellular phones, the greater the support 
for the attitude regarding the need to consider the attitudes of 
the interest groups. 

4. A low and borderline positive correlation between the 
frequency of use of cellular phones and the public interest, 
and the frequency of use of cellular phones and the belief in 
the need for improvement. 

Alternative A 

Significant correlations were found between assessing the decision
making process and attitudes regarding electromagnetic radiation: 
1. A positive correlation between the fear of radiation and 

criticism of the decision-making process: The greater the fear 
of radiation, the greater the criticism of the decision-makers. 

2. A positive correlation between fear of radiation and room for 
improving the process: The greater the fear of radiation, the 
stronger the attitudes regarding the need to improve the 
process. 

3. A positive correlation between awareness of the level of 
radiation danger and the belief that the residents lack 
information regarding the decision-making process: The 
higher the level of awareness of radiation, the greater the 
belief that they lack information regarding the decision
making process. 

4. A positive correlation between the fear of the installation of 
cellular phone antennae near their place of domicile and 
criticism of the functioning of the decision-makers: The 
greater the fear of the installation of cellular phone antennae, 
the greater the criticism. 

5. A positive correlation between the fear of installing cellular 
phone antennae close to their place of domicile and room for 
improving the process: The greater the fear felt by the 
residents of the installation of cellular phone antennae close to 
their homes, the stronger the attitude regarding the need to 
improve the decision-making process in the local authority. 



6. A positive correlation between the level of knowledge 
regarding the location of cellular phone antennae and the 
residents' attitudes that they lack information regarding the 
decision-making process: The greater the residents' 
knowledge, the greater their belief that they lack information 
regarding the decision-making process. 



Alternative B 

1. A positive correlation between the fear of radiation and 
criticism of the decision-making process: The greater the fear 
of radiation, the greater the criticism of the decision-makers. 

2. A positive correlation between awareness of the level of 
danger from radiation and attitudes that the residents' lack 
information regarding the decision-making process: The 
greater the awareness of radiation, the greater the belief that 
they lack information regarding the decision-making process. 

3. A positive correlation between the degree of fear of radiation 
and the support of the public interest: The greater the fear of 
radiation, the greater the support of the public interest. 

4. A positive correlation between the level of awareness of the 
danger of radiation and the residents' feeling they lack 
information: The greater the level of awareness of the danger 
of radiation, the greater the belief that they lack information 
regarding the decision-making process. 

5. A significant positive correlation between the fear of the 
installation of cellular phone antennae close to the place of 
domicile and expressing criticism of the decision-makers' 
functioning: The greater the fear of antennae close to the place 
of domicile, the greater the criticism of the decision-makers. 

6. A significant negative correlation between the fear of the 
installation of cellular phone antennae close to the place of 
domicile and the residents' feeling that they lack information: 
The greater the fear of the installation of antennae close to the 
place of domicile, the greater the belief that they lack 
information regarding the decision-making process. 

7. A significant positive correlation between the fear of the 
installation of cellular phone antennae close to the place of 
domicile and support of interest groups: The greater the fear 
of the installation of antennae close to the areas of domicile, 
the greater the belief that pressure by interest groups should 
be considered in the decision-making process. 

8. A significant positive correlation between the fear of the 
installation of cellular phone antennae close to the place of 
domicile and the belief that the decision-making process could 
be improved: The greater the fear of the installation of 
antennae close to the place of domicile, the greater the belief 
in the need to improve the process. 

9. A positive correlation in the level of borderline significance 
between the fear of the installation of cellular phone antennae 



near the place of domicile and the benefit of the public 
interest: The greater the expression of fear of the location of 
antennae close to the place of domicile the greater the support 
for the attitude that the decision-making process should 
consider the public interest. 

10. A significant negative correlation between the level of 
knowledge and the location of cellular phone antennae and 
criticism of the functioning of decision-makers: The greater 
the knowledge regarding the location of antennae, the less 
critical are the residents of the functioning of decision-makers 
in the local authority. 

11. A significant positive correlation between the level of 
knowledge of the cellular phone antennae and the residents' 
feeling that they lack information: The greater the level of 
knowledge regarding the location of antennae, the greater the 
residents' feeling of a lack of information regarding the 
decision-making process. 

12. A significant negative correlation between the level of 
knowledge regarding the location of cellular phone antennae 
and the support for consideration of interest groups: The 
greater the knowledge regarding the location of antennae, the 
lower the support for considering the diverse interest groups 
in the decision-making process. 

The connection between knowledge regarding the current location of 
antennae (know/don't know) and attitudes regarding the decision-making 
process in the local authority 
A t-test was conducted. Significant differences were found between the 
two groups for the two indices pertaining to the decision-making process 
in the local authority: Criticism of the functioning of decision-makers and 
the residents' feeling that they lack information. The criticism of the 
functioning of the decision-makers was lower on average amongst 
members of the research population who reported their awareness of the 
current location of cellular antennae, compared to the research population 
who did not know the location of the antennae. This was also true of the 
attitude that residents who lacked information was higher, on average, 
compared to those who did not know the location of the antennae 
amongst the research population who reported their awareness of the 
current location of the cellular antennae. 

The connection between age and attitudes regarding electromagnetic 
radiation 



A difference was found of borderline significance between the various 
age groups regarding the frequency of use of cellular phones. As 
expected, the frequency of use is very high amongst young people aged 
30 or less, and decreases on average with increasing age. Significant 
differences were found between the age groups regarding attitudes 
towards electromagnetic radiation for alternative A. 
A difference exists regarding the "fear of the cellular phone antennae 
close to home". Amongst those aged 40 or more, the level of fear is lower 
than amongst those aged 40 or less. 

No differences were found between the various groups regarding that 
opinion. 

A difference exists regarding "knowledge of the location of cellular 
phone antennae". The level of knowledge was higher amongst those aged 
40+ than amongst those aged 40-. A similar tendency exists regarding 
alternative B for differences between groups, although these differences 
are not significant. 

The connection between age and the attitudes regarding the decision
making processes in the local authority 
A one-way ANOVA test of variance was conducted. A significant 
difference was found amongst the various age groups regarding criticism 
of the functioning of the decision-makers: The less critical attitude on 
average is represented by the older research population, aged 41+. In 
contrast, the younger population is more critical of the decision-makers. 
An insignificant difference was found between the younger and older 
research population groups regarding the belief that residents lack 
information regarding the decision-making process. The older they are, 
the more information they felt they had. 



Chapter 5 
Summary, Discussion and Conclusions 

5.1 Summary of the research findings 

A summary of the research findings clearly indicates that the level of use 
of cellular phones by residents of the city of Modi'in and visitors there is 
of a medium-high level due to their youthful age, as is the level of 
awareness of the population to the issue of electromagnetic radiation. The 
fear of radiation is of a medium and high level, with a low level of 
awareness of the actual location of the antennae. However, knowledge 
appears to be greater for alternative B. The lack of knowledge evidently 
generates a greater fear of electromagnetic radiation, hence the fear of 
cellular phone antennae. The public clearly demands improvement in the 
decision-making process with greater consideration of the public interest, 
less consideration of the needs of interest groups, and is critical of the 
decision-makers in the local authority. 

In any case, the demand exists for improvement in the decision-making 
process. It may similarly be noted that the younger the research 
population, the greater its criticism of the functioning of the decision
makers. Since the data indicate the youthfulness of the city's population, 
criticism of the decision-makers is greater, as demonstrated by the 
feelings existing in the city. To obtain further information in order to 
explore the subject from the decision-makers' perspective, this researcher 
decided to interview four decision-makers in October 2003 - two of them 
were public appointees and two employees of the local authority, one of 
whom was female: 
1. The mayor of Modi'in, Mr. Moshe Schechter, a public appointee 
2. Deputy mayor, Mr. Yossi Bar-David, a public appointee 
3. The city engineer, Arch. Daniel Sonnerman, a municipality 

employee 
4. Ms. Elka Shavit, head of the Department of Health, Business 

Licensing and Environmental Quality. 

The interviews employed the focused interview method (Nachmias and 
Nachmias, 1986), also known as the "non-scheduled structured" 
interview, whose four main attributes are: 
1. It is held with interviewees who knew they were involved in a 

particular experience. 
2. It relates to situations that were analyzed prior to the interview. 



3. It takes place on the basis of a guided interview that details the 
issues connected to the hypotheses or to the research questions. 

4. It focuses on the interviewees' subjective experiences. 

The need for research efficiency led to holding the interviews considerate 
of the information accumulated from those involved in the process, 
exploring the differences between the groups and examining the 
procedures in the implementation process from diverse perspectives. 
These included the perspectives of the role holders operating on behalf of 
the authorized authority, in order to explore the compatibility of the 
process with the expectations and evaluation of the professional and 
statutory bureaucrats. 

The key reactions arising from the interviews are presented below: 
1. Al l the role holders stated it was compulsory to provide the 

residents of, and visitors to, Modi'in with answers to the 
question of the past and current use of cellular systems. 

2. Al l the role holders emphasized the fear for the public health 
as a result of electromagnetic radiation. Shavit mentioned her 
demand for professional guidance from an outside factor to 
explore the fear of radiation. 

3. Sonnerman emphasized the city vision, the need to not 
damage the scenery and insistence on erecting cellular phone 
antennae so that they would not endanger driving and the 
residents' safety from the perspective of their right of way. 

4. Both Schechter and Bar-David emphasized the lack of 
professional knowledge for decision-making (as was the 
situation at the start of the process) and the more comfortable 
feeling when more professional instructions were received 
regarding the environmental quality, technological and legal 
aspects. 

5. Similarly, all the role holders emphasized the contradictory 
public pressure from the residents on the one hand, and the 
demand to use cellular phones on the other, while the base 
stations would be distant from them. 

6. Schechter, Bar-David and Sonnerman emphasized the 
pressure of the cellular companies on the local authority and 
on themselves personally to the point of using personal 
connections and so on to advance the issue. 

7. Sonnerman and Shavit emphasized the pressure from the 
cellular companies regarding the specific location convenient 
to them from the technological and the economic perspective. 



8. Schechter and Sonnerman emphasized the economic aspect, 
(rental, municipal rates) beneficial to the local authority. 

9. Bar-David emphasized the input from the companies, i.e., the 
contribution to the community. Schechter and Bar-David 
noted the public dissatisfaction prior to the decision to remove 
the "antennae farm" at the entrance to town and the 
satisfaction with that decision. 

10. Al l the role holders noted the need for further explanation, 
transparency and public participation in the decision-making 
process to afford it greater legitimacy within the authority. 
Schechter and Bar-David noted unequivocally that they found it easy 
to approve the decisions, using the incremental model process, 
regarding exchanging large cellular base stations outside the city for 
smaller base stations scattered around the city, since the factors 
involved agreed to small, rather than drastic, changes. 

11. Sonnerman and Shavit, as representatives of the bureaucracy, 
noted that following the city council decisions, they found it 
easier to perform their role to the benefit of the city residents. 
Henceforth the policy is clear. They further noted their 
responsibility for determining a known and set process for 
submitting requests by the cellular companies and affording 
the public the right to object should they so wish. 

12. Sonnerman and Shavit stated that they act according to the 
prudent avoidance principal, making it far easier when the 
public approaches them with questions. 

13. Schechter noted the difficulty in persuading the members of 
the city council to approve the process for fear, he believed, of 
the public reaction. 

14. Schechter raised the topic of the need for a central figure in 
the local authority, responsible for the issue in consultation 
with most of the professional factors. 

15. Al l the role holders emphasized the need for maximum 
disclosure to the public and for public participation in the 
process. 

The theoretical review of the decision-making process, analysis of the 
models and the decision to adopt the incremental model that provides an 
answer to all the demands of the interest groups (whether in the public or 
in the private sector), the authority's public or economic need to assure 
the residents' health and the interviews with role holders, all clarified the 
need for an alternative to erecting cellular phone antennae in the city 
rather than outside it. However, fear of opposition from the residents 
demanded full transparency vis-á-vis of the process towards the public 



and massive information campaigns using all means available to the local 
authority and the cellular companies. These would diminish opposition to 
the conflict and explain the public benefit so that the residents would not 
feel deceived should they discover that a transmission installation has 
been erected very close to their homes from which another organization 
will benefit while they absorb the radiation emanating from it. 

Should the organization that examined the subject recommend the 
rational decision-making model with all its stages, this researcher is 
convinced that the public debates over the subject would continue for 
years, since it is impossible to realize the alternative for which that model 
strives. 

Moreover, in view of the general transparency of the proposed model, 
public concern for corruption amongst the political appointees (who are 
suspect from the outset) remains minimal due to the fear of them dipping 
into the government coffers. The fear of corruption amongst politicians 
close to the private interest groups is not to be ignored. 

Thus amongst the alternatives explored, the researcher finds that the 
incremental model (Lindblom, 1965), together with maximum 
transparency towards the residents is the most suitable. This was the 
model chosen. The next section will present the model as applied in the 
city of Modi'in. 

5.2 The Modi'in public decision-making model 

The statistical data pertaining to the age of Modi'in's population and the 
results of the specific research conducted for this study clearly indicate its 
young age compared to that in other cities in Israel and globally, and the 
connection between the population age and the number of cellular phone 
users as a worldwide phenomenon.27 Hence the clear and notable need of 
the citizens to use their cellular phones, and, in direct context, the need of 
the cellular companies to install cellular phone antennae. The interviews 
with the public appointees and municipality workers also illustrated the 
problem and the public dilemma stemming from it. 

The original idea of establishing a cellular "antennae farm" at the 
entrance to the city seemed reasonable from the health and economic 
perspectives and that of the city's visual appearance. But when it 
transpired that the health aspect is endangered and the environment is 

According to a study by the "Jupiter" Company, 17.8.2003. www.ynet.co.il 

http://www.ynet.co.il


damaged, the city leaders were asked to rethink the issue. They could 
have ignored the problem from the environmental perspective, from that 
of the residents' use of cellular phones, the damage to the scenery and the 
economic loss, and leave the private cellular phone antennae in the city. 
This would have exacerbated the problem and led to a conflict with and 
amongst the residents should the cellular companies have entered private 
property and transmitted from there. According to data from the Ministry 
of the Environment28 there are 5674 cellular phone antennae, a trend that 
will clearly grow. According to this publication, and based on an 
investigation of nine authorities of different sizes, the number of users per 
base station varies from 250-2577 people, with an average of 1273 
people per station. The demand of the cellular companies for available 
cellular phone antennae and their readiness to financially compensate 
those who will agree to allow the installation of those sites is therefore 
clear. The same study noted the payment of $1,000 per month per base 
station, hence the temptation of individuals to enjoy an additional annual 
income of $12,000, without making any effort, while taking a chance. A 
change in the argument is obvious, and, as noted before, the distance to 
confrontation, alienation and anger between the residents is very short. 

The city leaders thus had no choice but to seek strategic cognitive change 
and the mayor decided to establish a team to find new solutions headed 
by this researcher. The legal advisors prepared a standard contract vis-a-
vis the cellular companies determining the type of communications with 
them. The contract was divided into two: Miniature base stations at a 
monthly cost of $450 and large base stations, $1400 per month. 

The plan was first presented to the Committee for Environmental Affairs 
that approved it with only minor reservations, after which it was 
submitted to the Planning and Building Committee , approved with 
professional and statutory alterations and termed MD/30. It was then 
presented to, and approved by, the Ministry of the Environment31. 

Yediot Acharonot newspaper article, "Great at talking", 1.10.2003. [Hebrew] 
2 9 Modi'in Municipality, Committee for Environmental Affairs, 2.1.2001 
3 0 Modi'in Municipality, Dept. of Planning and Engineering, Planning and Building Committee, 
Minutes of special committee meeting, 4.3.2001 
3 1 State of Israel, Ministry of the Environment, Central District. Environmental Planning, 28.2.2001 



"The plan presents an innovative environmental approach to 
the exploitation of the infrastructure in the urban space, with a 
notable effort to reduce environmental impacts for the 
residents and the scenery. The planning concept affords a 
unique attempt to apply one of the important objectives of 
NOS/36 that determines the need for preferring more low 
antennae with a low intensity of relative density, in built-up 
areas and we find this a positive step." 

(Ministry of the Environment, 28.2.2001) 

Similarly, in the session of the Modi'in city council on 29.4.200132 in 
which the topic of cellular antennae was discussed, the Council noted the 
report of the activities and installation of cellular antennae and approved 
further activity to advance the subject. 

It should be noted that the members of the city council approved the 
report, paying special attention to the fact that electromagnetic radiation 
would be checked once a year, according to the stringent standards of the 
Government of Israel - Ministry of the Environment, as presented in the 
discussion. Al l the statutory permits were obtained in mid-2001, after 
which the actual implementation was to be examined. 

5.2.1 Directions of strategic thought 

When this researcher had to face the dilemma of in which direction to 
lead the study, it was clear to him that he had no intention of writing and 
preparing a document that would provide a counterbalance for 
preserving the office correspondence of important people, but rather 
hoped to create a mechanism for solving problems. As noted at the 
beginning of this thesis, this is one of the most difficult problems when 
balancing opposing trends, in this case between the public and the 
private sectors. 

From his familiarity with the academic world, it was natural to turn to 
familiar sources in public administration, as noted in the theoretical 
section of this study. He tried to understand which direction to take, and 
was assisted by University lecturers at the Bar lion University in Ramat 
Gan, Israel, who directed him not only to political science libraries but 
also those of economics and business administration, in order to 
investigate additional aspects of the topic. He could, of course, have 
approached outside sources and asked them to prepare an organized 

Modi'in Municipality, meeting of the city council, 4/01, 29.4.2001 



study on the subject for the local authority, but from his experience it was 
clear that the economic cost for such a study would be several tens of 
thousands of dollars, which the authority could not finance. 

The researcher therefore decided on an intra-organizational study, and 
drew up a team that included the city engineer, treasurer, legal advisor, 
head of the department for health, business licensing and environmental 
quality, representatives of the cellular companies and of the cellular 
company forum, a property assessor and representatives of the Ministries 
of Health and the Environment. This team studied the subject for more 
than a year, sometimes aided by additional advisors from the world of 
politics, for example. The team was finally able to prepare an organized 
plan whose essence appears in the flow chart (p. 134). It was similarly 
decided to locate cellular phone antennae only in open spaces (see the 
city map, p. 135). 
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Diagram no. 6: Flow chart of the decision-making process 



Map no. 3: Map of the city of Modi'in 



The flow chart clearly shows that the combination of an advisory factor 
and the decision-making and implementation factors is essential in the 
decision-making process in the public sector. Ignoring one of the three 
elements is likely to cause the process to fail. 

The external advisory factors bring with them knowledge and attitudes of 
which the two other are not necessarily familiar. These can clearly assist 
in creating a more correct decision-making process and also generates a 
'cleaner'• process from the legal perspective. Similarly, involving 
professional organizations presents an approach less contaminated by 
political and business considerations and concerned more with the good 
of the residents in the local authority. 

Activities conducted according to this model necessitate greater 
transparency thus contributing to the project's success. 

This researcher believes this model can be used for almost every decision 
taken in the authority, ranging from the various infrastructures (railway, 
water, sewage or public transportation) through to the use of natural gas 
in the city and scenic values. 

Presenting the topic on a city map (see map no. 3) illustrates it to planners 
and residents, and is a type of contract between the latter and the local 
authority to assure the interests of both parties. 

In summary, submitting the process and the decision to the public 
deserves to, and should, make use of two auxiliary aids in order to 
achieve the objective as best possible. 

The next section wil l review the technological development and help for 
decision-making in Modi'in enabling the preservation of the valleys and 
locating cellular small phone antennae on the hills (see photograph no. 3). 



Photograph no. 3: Aerial view of Modi'in illustrating construction on 
the hills and preserving the lower topography 



5.2.2 Developing technology using the Modi'in decision-making model 

On April 3 r d 1973, on a New York street corner, near the Manhattan 
hotel, Dr. Martin Cooper held the world's first private telephone 
conversation using a cellular phone. Dr. Cooper is considered the father 
of the cellular phone33. The situation in Israel at the end of 200334 

indicates 6.4 million cellular lines with about 80% of the households 
owning at least one cellular phone, and about 38% of the households 
having 2 cellular phones. An average monthly bill is 180 NIS ($40) with 
young people spending about 240 NIS ($55, 30% more). This situation 
results from the permanent security pressure under which the State of 
Israel exists, and from the need to be in immediate contact with family 
members, mainly during security events. 

The New York based Scarborough Research company finds that Atlanta, 
USA, for example, has the highest percentage of cellular phone users, 
with 3 of all 4 households owning a cellular phone . This rate is far 
higher than the American national average, which stands at 2 cellular 
phones for every 3 households. Joseph, the vice president of Scarborough 
Research, explains the reason for the high number of users as the endless 
traffic jams during peak hours. Jensen explains in abstract manner the 
notable conflict regarding certain technologies that can be solved by 
focusing attention on the level of decisions and by encouraging 
communications between decision-makers and consumers. This wil l 
alleviate matters for the decision-makers when taking decisions. 

In a collection of articles written at the end of 2003, Shmueli notes that 
on the one hand cellular phones have been miniaturized, while on the 
other, video has been introduced to the homes so that video conferencing 
can take place, video clips and direct television broadcasts received as 
well as high speed Internet, downloading files, multimedia messages, 
navigation tools or high quality photographs on a color screen. The 
phones will have a far bigger internal memory due to their smaller 
memory cards. 

Miniaturizing the phones and increasing the programs need at the same 
time to reduce the size of the cellular phone antennae and increase the 
level of quality so that the user will receive a final product of a higher 

www.business2.com 
3 4 Yediot Acharonot newspaper, Economic supplement, p. 11, 15.10.2003. 
3 5 Yediot Acharonot newspaper, Economic supplement, p. 7, 15.10.2003. 
3 6 Jensen@.cs.mass.edu. Jensen, D.D., Dept. of Computer Science, University of Massachusetts, 
Amherst, Mass. 
3 7 oil@intent-zahav.il 
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quality. This is similar to medical treatments that, in the past, entailed 
greater health dangers. The ongoing technological improvement in recent 
years, and our agreement to more readily accept very complicated 
treatments (such as treatment of blocked arteries, laser operations and so 
on) stems from their becoming less dangerous due to the use of advanced 
technologies. These help human beings to take decisions more easily. The 
decision regarding miniaturizing cellular phone antennae made it easier 
for decision-makers to alter the method of distributing more and smaller 
cellular phone antennae according to the Lindblom's (1965) incremental 
method. The moment it wil l become clear that the level of danger to the 
population is very small to non-existent due to the stringent standards, 
and there is no damage to the scenery, then the level of conflict between 
the residents wil l drop. From the view of the incoming return to the 
authority, it wil l be easier for decision-makers to employ technology as a 
most supportive means for decision-making. 

5.3 The research with a view to the future 

It would seem that the debate over the damage from cellular 
transmissions has not ended. A study published by the Hebrew version 
the "Time" service on YNET 3 8 notes that in recent years humanity has 
been exposed to the SARS crisis and to the Mad Cow disease. We have 
been warned of the use of cellular phones and dangerous chemicals 
around the home. Science can point to all the potential dangers awaiting 
us, but how are we, the worried consumers, supposed to cope with the 
glut of information and take intelligent decisions? That study also noted 
the publication in April 2003 of a report by the Paris Agency for 
Environmental Health and Safety39 declaring that there is no health 
danger that can be attributed to cellular phones or to cellular mobile 
antennae. But one month earlier, the "Committee for Electromagnetic 
Fields" published a different report that stated that antennae are likely to 
cause sleep disturbances and headaches and damage the immune system. 

The reaction of the Ministry of the Environment40 indicates that the 
Ministry is aware of the breaches still existing in the law and plans to 
submit a proposal in the near future that wil l initiate a more rigid 
arrangement from the professional, as well as from the administrative, 
perspective. It wil l include instructions regarding the establishment of 
sources of radiation and their maintenance and operation, and instructions 

www.ynet.co.il 
www.epa.gov/earlinkl/earthlink/ 96july.htm 
Yediot Acharonot newspaper, weekend supplement, 2.1.2004 (Hebrew) 
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for providing measuring services of the non-ionizing radiation and on 
licensing, enforcement, supervision, punishment and levies. 

Another significant change is that the cellular companies will not be those 
that check the level of radiation from the installations but wil l pay the 
Ministry of the Environment and supervisors on its behalf for this. 
Similarly, the law will for the first time stipulate high fines for the 
cellular companies that transgress and will even take the company 
managers to court. It is absolutely clear that from the technological 
perspective, that innovations and discoveries are expected, and it wil l 
certainly be possible to further minimize both the cellular phones and the 
cellular phone antennae, so that in the future, too, the technological issue 
will be explored to further improve decision-making. 

This researcher believes that improvement and upgrading the decisions is 
possible, as is sometimes conducted by organizational advisors in order 
to improve them and make them more effective. So too in this case too, 
where constant improvement can be examined from the technological 
aspect. 

From the perspective of community participation, absolute transparency 
vis-á-vis the public and providing better means for decision-makers to 
explore constant improvement in their decisions is needed to determine 
better and more efficient models for this and other domains. 

5.4 Conclusions: Benefits of the use of the model 

Several operative conclusions may be drawn from the research findings 
that wil l improve the decision-making process in the public sector in 
general and in this case in particular. It clearly transpires that the public 
identifies the public service it receives (whether from the private 
companies or whether from municipal elements in the case of this study), 
and can differentiate and examine the level of service that provided. 

The research findings show that: 
1. There should be greater cooperation between government (statutory) 

authorities at both the interest group and the individual levels for the 
public benefit. 

2. There is no magic formula that will lead to maximizing interaction 
between the government bodies in particular. Every case should be 
studied on its own merits, with the necessary intelligence and 
sensitivity. 



3. The research model shows that, in general, there is no alternative 
that can be considered a best alternative for all the participants in the 
'public game'. One should strive to attain the second best alternative 
that will be accepted by most of the participants, wil l withstand the 
test of legal criticism and enjoy maximum legitimacy from the 
public. In this study, the incremental model presented here is found 
to be the best solution. Radical reform has no place, rather gradual, 
consistent, determined and focused change. 

4. The study finds that when individuals feel maximum transparency of 
the details, accept the decisions taken by the entity elected as 
legitimate and representative of their interests and find benefit for 
themselves, the chances that they will support them increase and 
they will even try to further them. This is even more correct i f there 
is no opposition. The entity, as the organization furthering the 
decisions, is therefore responsible for creating maximum public 
cooperation in the decision-making process. This is true at the 
national level, and even more so at the local, municipal level. 

The cultural differences between one country and another, and sometimes 
within one country, must be considered. They afford the basis for a 
suitable model for cooperation and balance in the decision-making 
process in the public sector. At the same time, one should bear in mind 
that every decision and all cooperation is culture-bound and there are thus 
additional variables that are likely to affect the model. The researcher has 
worked on, and experienced, the Modi 'in model for more than two years 
and sincerely hopes it will prove useful in more complex decision-making 
situations. 

5.5 Summary of the research 

The study evolved from a constraint that faced the planners of a new city 
in their need to offer the residents a solution for its future. The theoretical 
models on decision-making were reviewed and examined according to the 
factors dealing with the subject and from investigation of the alternatives, 
concluding with the decision to employ the incremental model. 

The study further examines the interest groups, the relevant technology 
and preferred economic models in favor of the local authorities. It was 
subsequently decided to recommend a method that would reflect 
commitment to the voters/residents and the authority's statutory 
commitment to democratic government and to the law. The 
recommendation for maximum transparency and involving the target 
population in the process brought with it the industrial and public peace 



necessary for advancing the project. Presenting it to the municipal 
committees and to the public is the correct tool for obtaining this peace. 
Following its approval, the project can be published in the local press. 

Examination of the project by experts in environmental quality and 
regional planners and receipt of their approval reassured the residents of 
its superior quality. 

The necessary cooperation with the cellular companies and additional 
interested factors, coordinating attitudes and reaching an agreement 
resulted in both parties feeling they were the winners. The final model, as 
presented in the study, was adopted by the Modi'in municipality. 

The researcher has recently been appointed City Manger of the city of 
Ashdod, Israel's fifth largest city, where the each department is 
considering applying the model. Its principles have already been adopted 
- cellular phone antennae have already been distanced from educational 
institutions in accordance with the precautionary principle. 

The researcher is convinced that in his future administrative positions he 
will be able to introduce the conclusions from this study to additional 
areas. Similarly, he hopes that the research recommendations will serve 
as milestones in decision-making in the public sector in Israel and 
globally. That will be his reward. 
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Appendices 

Appendix no. 1: Letter and questionnaire 

October, 2003 

Dear friends, 

In the framework of academic research conducted at present, and aimed 
at advancing and exploring decision-making processes in the local 
authority, I would like your help in completing the attached 
questionnaire. 

The background necessary for understanding the questionnaire is as 
follows: 
The urban perception in the past was that a cellular antennae "farm" 
should be established that wil l emit electro-magnetic energy from outside 
the city and enable the use of mobile cellular phones. It transpired that the 
amount of radiation is likely to be problematic from the health 
perspective. We have thus decided to change the method and establish 
small broadcasting nodes in the city that emit less radiation. 

We will announce the location of the nodes inform the residents of 
Modi'in that they will not be close to educational institutions. 

The process was approved by the environmental committee, the local 
planning commission, the city administration and city council. While 
completing the questionnaire, please note your personal opinion only. 
The information that wil l be gathered is for academic research alone and 
analysis of the questionnaires will employ statistical tools, without any 
reference to the identity of those completing them. 

Please answer all the questions. An incomplete questionnaire will harm 
the statistical conclusions. 

Thank you for your assistance, 

Igal Zadok 



Questionnaire 

Background data 

1. Age 

2. Gender 
1. Male 
2. Female 

3. Education 
1. High school 
2. Post high school 
3. Academic 

4. Do you have children who live in Modi'in? 
1. No 
2. Yes - how many 

5. To which cellular company do you subscribe (you may note more than 
one) 
1. Cellcom 
2. Pelephone 
3. Orange 
4. Mirrs 

6. Do you have reception problems with your mobile phone? (If you 
subscribe to more than one company please detail for each company.) 
Rank the quality of reception of each company on the scale: 1 = bad 
reception, 7 = excellent reception. 

Bad reception Excellent reception 
Network 1 2 3 4 5 6 7 
Cellcom 1 2 3 4 5 6 7 
Pelephone 1 2 3 4 5 6 7 
Orange 1 2 3 4 5 6 7 ! 
Mirrs 1 2 3 4 5 6 7 

7. How many cellular phones are there in your home? 



8. Do you live in Modi'in? 
1. Yes 
2. No 

9. Are you aware of the current location of cellular antennae? 
1. Yes 
2. No 

N o t a t a l l M o s t c o n s i d e r a b l y 

To what extent were you aware of the 
concept of electro-magnetic radiation in 
the past? 

1 2 3 4 5 6 7 

H a r d l y a t a l l V e r y o f t e n 

How often do you use a cellular phone? 1 2 3 4 5 6 7 

The following are questions regarding the two alternatives detailed above. 
Remember: 
Alternative A: Establishing a cellular "antennae farm" outside the city 
Alternative B: Erecting small broadcasting nodes in the city 

The following table presents several statements regarding each alterative. 
Please rank your opinion of each statement. 

10. Alternative A: Establishing a cellular "antennae farm" outside the city 

Rank the degree to which Not at all Most considerably 

You fear electro-magnetic radiation 1 2 3 4 5 6 7 
You are aware of the level of danger of electro
magnetic radiation from antennae "farms" 1 2 3 4 5 6 7 

The erection of a cellular broadcasting node close 
to your home/work scares you 1 2 3 4 5 6 7 

You know where the cellular antennae "farm" is 
located 1 2 3 4 5 6 7 



11. Alternative B: Erecting small broadcasting nodes in the city 

Rank the degree to which M o s t c o n s i d e r a b l y N o t a t a l l 

You fear electro-magnetic radiation 1 2 3 4 5 6 7 
You are aware of the level of danger from 
electro-magnetic radiation from small 
broadcasting nodes in the city 

1 2 3 4 5 6 7 

The installation of cellular broadcasting 
nodes near your home/work scares you 1 2 3 4 5 6 7 

You know where foci of cellular radiation 
are located in the city 1 2 3 4 5 6 7 

12. Questions regarding the decision-making process in the local 
authority 

Rank the degree to which M o s t c o n s i d e r a b l y N o t a t a l l 

You feel you have enough information 
regarding the process i 2 3 4 5 6 7 

The decision-making process in the local 
authority institutions reflects your 
opinions 

2 3 4 5 6 7 

You feel partner to the process of 
exchanging the cellular antennae i 2 3 4 5 6 7 

You think there is room for improving the 
process i 2 3 4 5 6 7 

You think greater weight should be 
allocated to the opinions of interested 
individual/groups prior to making 
decisions 

2 3 4 5 6 7 

You think decision-makers operate 
according to practical and professional 
considerations 

2 3 4 5 6 7 

You think decision-makers operate 
according to political considerations i 2 3 4 5 6 7 

You think decision-makers operate 
according to foreign considerations i 2 3 4 5 6 7 

You think that decision-makers 
understand the professional material 
presented to them 

1 
2 3 4 5 6 7 



You think the decision-making process 
should give greater and decisive (or heavy) 
weight to the public interest than to the 
interests of pressure groups 

1 2 3 4 5 6 7 

You believe that the decision-making 
process should afford great and decisive 
(or heavy) weight to the public interest 
rather than the interests of individuals 
who are liable to be hurt by the chosen 
alternative 

1 2 3 4 5 6 7 

You would prepare a better alternative 
than the elected public, decision-making 
public servants 

1 2 3 4 5 6 7 

You would work and choose better 
alternatives than the professional decision
making clerks 

1 2 3 4 5 6 7 

13. Detail how, in your opinion the decision-making process can be 
improved 



Appendix no. 2 

Table no. 23: Questionnaire on attitudes regarding the decision
making process, including factor analysis (Total variance explained) 

Rotation sums of squared 
Component Initial Eigenvalues loadin gs 

% o f Cumulative % o f Cumulative 
Total variance % Total variance % 

1 3.660 28.152 28.152 2.691 20.703 20.703 
2 2.047 15.747 43.899 2.628 20.213 40.916 
3 1.665 12.804 56.703 1.875 14.420 55.337 
4 1.255 9.651 66.354 1.432 11.017 66.354 
5 .888 6.831 73.185 
6 .783 6.020 79.205 
7 .711 5.468 84.673 
8 .472 3.630 88.304 
9 .452 3.476 91.780 
10 .413 3.175 94.955 
11 .253 1.948 96.904 
12 .242 1.865 98.769 
13 .160 1.231 100.000 

Extraction method: Principal component analysis. 



Table no. 24: Rotated component matrix (a) 

Component 
1 2 3 4 

V I -.164 .758 .019 -.153 
V2 -.153 .778 -.208 .158 
V3 .053 .870 .059 -.125 
V4 .172 -.199 .338 .430 
V5 .081 -.077 .064 .796 
V6 -.440 .447 -.165 .384 
V7 .651 -.243 .367 .122 
V8 .715 -.125 .347 -.034 
V9 -.094 .576 -.031 .607 
V10 .002 -.128 .781 .010 
VI1 .071 .113 .878 .103 
V12 .871 .034 -.047 .047 
V13 .837 -.092 -.206 .074 

Extraction method: Principal component analysis. 
Rotation method: Varimax with Kaiser normalization. 
Rotation converged in 6 iterations. 



Table no. 25: Results of factor analysis of questionnaire on decision
making processes, including factor analysis. Total variance 
explained 

Component Initial Eigenvalues 
Rotation sums of squared 

loadings 
% o f Cumulative % o f Cumulative 

Total variance % Total variance % 
1 3.364 28.037 28.037 2.730 22.747 22.747 
2 2.314 19.279 47.316 2.659 22.157 44.904 
3 1.586 13.216 60.532 1.801 15.010 59.913 
4 1.246 10.381 70.913 1.320 10.999 70.913 
5 .830 6.913 77.826 
6 .683 5.694 83.520 
7 .489 4.079 87.599 
8 .436 3.632 91.232 
9 .388 3.233 94.464 
10 .242 2.020 96.485 
11 .239 1.989 98.474 
12 .183 1.526 100.000 

Extraction method: Principal component analysis. 



Table no. 26: Component matrix. Rotated component matrix (a) 

Component 
1 2 3 4 

V I -.141 .779 .024 -.135 
V2 -.088 .810 -.148 .156 
V3 .064 .875 .050 -.118 
V5 .038 -.211 .082 .824 
V6 -.464 .342 -.198 .454 
V7 .674 -.224 .393 .078 
V8 .737 -.068 .346 -.084 
V9 -.001 .617 .030 .595 
V10 .022 -.112 .794 -.041 
VI1 .096 .121 .885 .092 
V12 .870 .070 -.046 -.016 
V13 .847 -.019 -.197 .030 

Extraction method: Principal component analysis. 
Rotation method: Varimax with Kaiser normalization. 
Rotation converged in 5 iterations. 


