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Abstract
Pollution Control Investment Decisions and Policy
Preferences of Senior Managers of the Southern African
Fish Processing Industry

Pollution control regulations directed at the land-based factories of the Southern African fish
processing industry do not appear to promote the required level of investment in pollution control
systems. Two self-administered mail-questionnaires comprising undisguised fixed-alternative
and open-ended questions were constructed to surve)} the opinions and viewpoints of a census
consisting of twenty-seven senior managers responsible for making pollution control invest-
ments in the demersal and pelagic sectors of the fish processing industry. -

The first questionnaire was directed at establishihg the relative importance of factors that
influence waste and pollution control investment decisions as well as the perceptions and
preferences of managers with regard to various pollution control policy options.

Descriptive statistics such as the modal class were used to summarize the distribution of
opinions and viewpoints within the research population. Rank ordered preference data was
analyzed using a multidimensional unfolding computer algorithm. This structural multivariate
statistical method is a special case of non-metric multidimensional scaling that generates
perceptual maps which can aid in the discovery of the hidden structure underlying multidimen-
sional decisions.

Investments in waste and pollution control do not appear to have a high priority when
compared to other strategic investments that the fish processing industry managers may make.
The relative importance of factors that could influence the managers of the industry to invest in
waste control equipment appear to be determined by the perceived financial returns that can be
expected from such investments.

Findings suggest that pollution control legislation is rendered ineffective due to inadequate
enforcement. However, it appears that existing legislation needs to be rationalized in order to
facilitate compliance. The most favoured pollution control instruments were those that lowered
the cost of legally mandated expenses such as subsidies and income tax allowances. These were
followed by permit systems which specified the allowable characteristics of discharges while
allowing individual companies freedom of choice as to the method of achieving compliance.

The second questionnaire was used to verify the researcher’s interpretation of the findings
and preliminary conclusions drawn from the replies to the first questionnaire.
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Ideal point

Joint space
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Multi-
dimensional
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Glossary

Some preference, liking or conviction with regard to a specific
object or idea. '

All liquid (including transporting water) separated from the fish
prior to cooking.

A technical procedure by which data are categorized. It involves
specifying the alternative categories or classes into which the
responses are to be placed.

The region of the water column on or near the sea bottom,;
demersal fish are netted by bottom trawling.

A research design in which the major emphasis is on determmmg
the frequency with which a phenomenon occurs.

Pneumatic (vacuum) off-loading of fish catch from the boat hold
without the addition of water.

A research design in which one starts with the observation of the
dependant variable and then searches retrospectively for
explanations.

A milled, dried product madé from fish or parts thcreof, generally
produced by cooking the raw fish with steam and pressing the
material to obtain the solids which are then dried.

Are characterized by the condition that respondents are limited to
choosing a response from among a set of alternatives.

The ideal point represents an individual’s position in joint space;
it is assumed that an individual’s ideal point corresponds to that
individual’s ideal stimulus.

The representation of individuals and their preferences for a set of
stimuli as points in a common geometric space; psychological
distance is represented by geometric distance in the joint space.

The preservation of the original rank ordered preferences of
individuals for a set of stimuli.

An approach to measurement in which people’s perceptions of
the similarity of objects and their preferences among objects are
measured, and these relationships are plotted in a
multi-dimensional space.



Multi- A term first applied to the analysis of preference data; when used
dimensional to analyze ranked preference data of a number of individuals for a
unfolding set of stimuli, it represents a special case on nonmetric
multidimensional scaling. |

Open-ended Are characterized by the condition that respondents are free to
~ questions reply in their own words. '

Pelagic The open water environment consisting of water both over and
beyond the continental shelf; pelagic fish are free swimming
shoal fish which are trapped by means of a purse seine (net).

Stickwater Water and entrained organic materials that originate from the
draining or pressing of steam cooked fish products.
Stimulus An object or idea presented to an individual in order to evoke a
Tesponse.

Wet The removal of fish from a boat by the addition of water to the
off-loading hold followed by pumping the catch in a stream of water.
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CHAPTER 1

Introduction

The pollution control policy of the South African government does not appear to be effective in
preventing and controlling pollution generated by the land-based operations of the southern
African fish processing industry (Water Research Commission, 1986; Appendix I). This study
is a multidisciplinary investigation of the influence that legal and other factors have on the
investment decisions of senior management of the southern African fish processing industry.
The investigation is mainly concerned with factors that influence decisions to invest in waste
and pollution control systems. This study also examines pollution control policies that senior
management of the fish processing industry would prefer the South African government to adopt.

1.1 BACKGROUND TO THE PRESENT STUDY

1.1.1 A Brief History Of The Southern African Fishing Industry

According to Grindley er al.(1986) and Payne and Crawford (1989), fishing has been an
economically important industry in South and South -West Africa only since the turn of the
century. The growth of the South African pelagic (shoal fish industry) coincided with the collapse
of the Californian pilchard fishery between 1936 and 1952 (McHugh, 1980). The southern
African pelagic industry became a major economic concern in 1943. Catches of the pilchard
(Sardinops ocellata), the basis of the pelagic industry continued to rise until 1962. In that year
the combined annual catch for South Africa and South West Africa was approximately one
million tons and fish was South Africa’s most important commercial food export. In 1962 South
Africa was ranked as the eighth most important fishing country in the world (Grindley and Rabie,
1983).

After 1962 pilchard catches declined rapidly and by 1964, anchovy (Engraulis capensis)
comprised the basis of the pelagic fishing industry. Fears for a collapse of the South African
pelagic fishing industry, due to over exploitation, led to catch restrictions being imposed
(Grindley and Rabie, 1983; Prosch, 1985). By 1985, South Africa held the position of the
eighteenth most important fishing nation in the world (Anon, 1985b).

The demersal (bottom trawl) fishery of southern Africa is based on hake (Merluccius
capensis and Merluccius paradoxus) (Grindley et al., 1986). The demersal resources also show
signs of over fishing, according to Stuttaford (1987). This is manifested by the fact that ships
now have to trawl farther afield and in deeper waters than before to obtain good catches.
Furthermore, many of the fish now being caught are below spawning age (Grindley et al., 1986).
Nevertheless, there appears to be scientific evidence that both the pelagic and demersal fish
resources are beginning to recover (Anon, 1985b). '

The pelagic and demersal fish catches are processed in twenty-one factories situated along
the south and west coasts of southern Africa (Figure 1.1.1(a)).
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A map showing the location of the demersal and pelagic fish
processing factories in Southern Africa, 1988
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Source: Sea Fisheries Research Institute
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Sea Fisheries Research Institute unpublished statistics reveal that the 1987 Free On Board
(F.0.B.) wholesale value of fisheries products, including shell fish, rock lobster and other
products, but excluding the contribution of Walvis Bay, was estimated to be R747 943 000
(Figure 1.1.1(b)). The demersal sector catch for 1987 was 209 972 tons. Demersal fishing
contributed R356 049 000 (or 47.6%) of the industry’s 1987 income. The pelagic sector
contribution was estimated to be R201 638 000 (27%), which represented a catch of 674 121
tons of fish. In contrast to demersal fish, the bulk of the pelagic catch comprising mainly anchovy
is processed into fish meal and fish oil. Only 22 000 tons of pilchard from the 1987 pelagic catch
were canned for human consumption (Du Plessis, 1988). '

A survey of the manpower resources of the Southern African fishing industry was
conducted between 1985 and 1986 by the Sea Fisheries Research Institute. Unpublished statistics
show that 19 604 persons were permanently employed by the industry during 1985. A further
4 854 persons were employed on a seasonal basis (Figure 1.1.1(c)).

Of the combined total of 24 458 persons employed by the industry, 8 311 (34%) were in
the demersal sector of which 4 911 (20,1%) were employed in the factories. A total of 6 153
(25,2%) persons were employed in pelagic sector of the industry of which 4 753 (19.4%) worked
in the factories (Figure 1.1.1(q)).

1.1.2 Fish Processing Industry Pollution

Pollution generated during the processing of fish consists of effluents, emissions, noise and
negative aesthetic impacts in the vicinity of fish processing factories. Stauth (1983, p85) defines
pollution as ‘the residuals of human activity that adversely affect the next user of some
environmental resource’. Waste is generally a by-product of all industrial activity. Some
by-products can, as is the case with the residuals of fish processing, find useful application in
otherindustrial processes (Tomczak, 1984). Although the residuals of fish processing are neither
hazardous nor toxic in the same sense as chemical pollutants, they can and do cause problems
when they are released in quantities that exceed the assimilative capacity of the receiving
environment. Therefore the definition of Stauth (1983) will be extended in this study to cover
all residuals from fish factories which have adverse effects on the next user of some environ-
mental resource.

Surveys have shown that the South African coast line is relatively unpolluted, when
compared with coastlines of the northern hemisphere, except for a few areas where coastal
utilization is high (Basson, 1984; Jackson and Lipschitz, 1984; Kullenberg, 1984). However,
over the past three decades, contamination of the sea by fish processing factories during summer
and autumn still represent the major, albeit localized, source of pollution along the west coast
of southern Africa (Cloete, 1979). "

Oxygen depletion of the water column by bacteria during the decomposition of organically
rich fish factory effluents has resulted in the degradation of the natural environment. Impacts
have ranged from changes in the dynamics and structure of benthic (bottom dwelling) com-
munities and the disappearance of whelks (Bullia sp.) from beaches adjacent to fish factories,
to mortality of rock lobster (Jasus lalandii) and fish (Anon, 1973b; Brown, 1964; Christie and
Molgian, 1977; Newman and Pollock, 1973; Water Research Commission, 1988).
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The pelagic sector of the industry uses sea water during the off-loading of fishing vessels,
for evaporator cooling water and in some cases for fish oil polishing (refining). Fresh water is
used for boiler feed make-up and for fish oil polishing.during refining. Typical effluents comprise
bloodwater, stickwater, oil polisher water, emission deodourizer effluent and wash water.

Bloodwater, the major effluent of the fish processing industry, consists of organic fluids
which are rich in protein and fish oil. Bloodwaters are generated when anchovy, which are
destined for fish meal production, after being trapped in a closed net, are pumped in a stream of
water into the boat holds. Pumping tends to damage the fish, which results in the release of
bloodwaters. On arrival of the boats at South West African factories situated at Walvis Bay, sea
water is added to the fish in the hold. The water is used as a transporting medium when the fish
are off-loaded either by means of pumping or suction. This is known as wet off-loading. The
fish are separated from the transporting water in the processing plant. At some plants, after a
minimum of treatment in scum or settling tanks, the transporting water, together with the
bloodwater, is returned to the sea. | ] |

Wet off-loading is thus responsible for gross pollution of harbours. Bloodwater pollution
is especially high when boats have to travel long distances from the fishing grounds to the
factories (Water Research Commission, 1983). The further boats have to travel the greater the
decomposition of the fish arriving at the factory is likely to be, and hence the greater the amount
of bloodwater. This problem is exacerbated by the addition of water to the holds of vessels which
increases the volume of effluent that needs to be treated.

In contrast to the wet off-loading practices employed in South West African fish processing
factories, fish destined for meal production at South African factories are sucked out of the holds
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Schematic diagram showing the fish meal production process
Source: Water Research Commission, 1986 p.16.

by means of a vacuum generated by large air blowers. Such processes that make use of vacuum’
pneumatics to off-load fish are known as dry off-loading practices. Dry off-loading, when
operated correctly, significantly reduces the volume of bloodwater discharged to the environ-
ment. However, at some factories water is added to facilitate the dry off-loading process (Anon,
1982a). This practice runs counter to the main objective to dry off-loading systems, namely the
reduction of bloodwaters (Figure 1.1.2(a))

During the production of fish meal and fish oil the fish are cooked and then pressed (Figure
1.1.2(b). The solids remaining after pressing (fish cake) are dried by means of hot air, prior to
rhilling and bagging. The expressed oily fraction is desluged in a centrifuge. The liquid phase
remaining after centrifuging is known as stickwater and contains high concentrations of protein
rich fish oil. The oil is separated from the stickwater after polishing (refining) and then stored.
The remaining oil-free stickwater is then concentrated by evaporation and returned to the fish
cake.

Effluents are generated during the processing of fish meal comprise stickwater (which is
not fully utilized), stickwater evaporator condensates, cooling water and oil polisher water.
Scrubbing towers, which are used to remove odours from the hot air drying the fish meal, also




CHAPTER 1 7

produce an effluent. In addition to the above effluents plant and floor wash waters need to be
- treated (Moore, 1974; Water Research Commission, 1983).

In contrast to the pelagic factories, the demersal factory effluents are significantly lower in
volume and less concentrated. This is because the demersal fish arriving at the factories have
been cleaned at sea. As much as 50% of the total mass of these fish, together with the non-quota
by-catch or so called ‘trash fish’ may be dumped at sea (Payne pers. comm., 1986). Shore based
effluent problems in this sector are thus generally the result of poor housekeeping practices.

Food processing factories can also cause changes in both the ambient sound levels as well
as olfactory impacts (Zubbe, 1977). Odours emanating from fish meal dryers, fish storage pits
and rotting fish remains are associated with poor housekeeping practices. These odours were
among the first problems that brought the industry into conflict with local communities (Moore,
1974).

Emission and odour problems are dependent on weather in that they are most acute on calm
slightly humid days when there is insufficient atmospheric turbulence to dissipate them. Fish
meal dryer exhaust gas emissions fall into two categories, those arising from normal operations
and those arising from incorrect operating procedures. Normal emissions comprise a highly
complex mixture of volatile alkaline materials, volatile acids, sulphur dioxide, carbon dioxide,
carbon monoxide and particulate matter (Moore, 1974).

Under normal operating conditions when dryers are operated at temperatures below 350
degrees Celsius, air pollution controls are generally effective. These controls involve passing
the hot air used to dry the fish meal through a cyclone to remove any entrained particulates, and
then through a scrubbing tower to remove odours. At temperatures above 350 degrees Celsius,
scorched fines become entrained in the exhaust gases and scrubbing towers become ineffective
in removing odours (Tucker pers. comm., 1987).

1.2 CONCEPTUALIZATION OF THE RESEARCH PROBLEM

According to Moore (1974), harbours that are suitable for use by the fish processing industry
must provide the following facilities:

(i) Shelter for boats;

(ii) A fresh water supply;

(iii) A source of power, preferably electricity;

(iv) A transport infrastructure for the distribution of products;

(v) Accommodation and amenities for factory workers.

In addition to the above facilities, harbours should be located as close as possible to the fishing
grounds. This is because the cost of fuel for boats can be as high as 50% of the operating costs
of a fishing company (Stuttaford, 1985a). ’

Harbours which have the above facilities are valued by other sectors of society, primarily
for recreational boating. The growing awareness in society of the effects of pollution has led to
a conflict between the fish processing industry and other users of these harbour environments.
Complaints have been received by government, or are aired in the news media, concerning the
negative impacts of the fish processing industry on the environment (Anon, 1987b; Kies pers.
comm., 1986; Molloy and Robinson, 1980; Tucker pers. comm., 1987).
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Environmental problems usually arise out of economic activity when businesses consider
mainly the direct costs such as labour and materials which are involved in production (Stauth,
.1983). The social costs of production, which are occasioned by the use of common goods, such

as air and water, seldom enter the calculations of businessmen (Kapp, 1977; Randall, 1981).
Such resources remain unpriced, the reason being that they are either too large, too diffuse or
intangible to enter into market transactions (Bekerman, 1975; Ruff, 1970; Stauth, 1983). '
Consequently polluters are able to pass on the social costs of degrading such common goods to
other users of these resources with impunity. '

Society expects government to correct divergences between direct and social costs of
production (Harris, 1974; Kahn, 1984; Kenney, 1986). The public response to perceived
pollution of its environment has been to call on government to regulaté the activities of the
offending industry (Pentreath, 1978; Senecca and Taussig, 1979). Pollution control can be
achieved either by government limiting courses of action through a system of rewards and
penalties, or by influencing the values and criteria employed by decision-makers.

Pollution control legislation usually requires companies to make investments in waste and
pollution control systems (Hagevik, 1970; Royston, 1979). Such investments could involve the
diversion of large amounts of capital from productive activities within the enterprise. Investment
decisions of this nature are the responsibility of the top mémagement of acompany. A knowledge
" of factors that top management considers when making such decisions will provide a basis for
understanding their actions with respect to pollution control. Furthermore, such knowledge may
help administrators influence polluters to behave in a socially responsible way. This could be
achieved by influencing the criteria that managers consider in strategic decision-making and
goal setting.

The need to reformulate current South African pollution control policy, with respect to fish
processing, is indicated by the unsatisfactory pollution abatement performance of the industry
today (Water Research Commission, 1983; 1986; 1988; Appendix I). Pollution control policy
formulation presents administrators with two basic problems. First, the need exists to determine
an appropriate level of environmental quality. Second, a suitable policy instrument must be
chosen capable of ensuring that the required level of environmental quality is achieved. The
identification of suitable policy instruments to prevent and control fish processing industry
pollution forms the basis of the second part of this study. ‘ ,

According to Moore (1974) resident and ratepayer associations in the vicinity of fish
processing factories have had some success in influencing government pollution control policy.
Miltz (1984) states that such special interest groups will probably play a grcatcr role in public
policy in the future. Pressure groups, according to Johnson (1972), are often more enthusiastic
about action than they are informed about solutions that will work. When uninformed social
actions compel government intervention, a chain of events is set in motion which can culminate
in clumsily drafted and inappropriate regulations. Such regulations often prescribe standards of
technical performance which, according to Harris (1974), generate high costs which industry
feels cannot be economically justified. In such situations trade-offs evolve haphazardly as the
often unforseen and unintended effects of poorly drafted regulations work their way through the
economy (Fox, 1981). ' |
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- Tll conceived legislation serves no one’s interests as it may impede legitimate business
without improving the wellbeing of society. At best such legislation leads to the inefficient use
of resources. At worst, ill designed and unduly restrictive controls may drain the dynamism from
the business system (Harris, 1974). Fox (1981) and Rosencranz (1981) state that inappropriate
regulations are seldom likely to achieve their objectives due to businessmen at all levels
negotiating delays, developing means of partial compliance, defending themselves through
lawsuits and generally seeking ways in which to minimise the intervention of government in -
their operations. Orbach (1980) is of the opinion that many of the problems associated with
poorly drafted regulations can be avoided if all the parties concerned in the formulation of such
regulations are informed as to the perceptions, motives, goals and constraints of the party whose
actions they wish to influence. Furthermore, Rabie and Erasmus (1983) state that incorporation
of the viewpoints and opinions of industry at the policy formulation stage could decrease the
need for later judicial review of policy, and possibly lead to a greater acceptance of administrative
decision-making.

POLLLUTION ABATEMENT PERFORMANCE OF THE SOUTHERN AFRICAN FISH
PROCESSING INDUSTRY IS UNSATISFACTORY.

THE AIM OF POLLUTION CONTROL POLICY IS TO GET THE INDUSTRY TO
INCORPORATE SOCIAL COSTS IN PRODUCTION DECISIONS BY INVESTING IN
POLLUTION CONTROL EQUIPMENT.

IN VIEW OF THE POLLUTION PROBLEM. THERE APPEARS TO BE THE NEED TO
REFORMULATE POLLUTION CONTROL POLICY

THE DEVELOPMENT OF AN EFFECTIVE POLICY CAN BY ACHIEVED WITH A
KNOWLEDGE OF:

3 .
THE INFLUENCE THAT CURRENT POLICY HAS IN PROMOTING INVESTMENTS IN
ENVIRONMENTAL PROTECTION.
il. )
CHANGES THAT NEED TO BE MADE TO POLICY IN ORDER TO INFLUENCE
MANAGERS OF THE FISH PROCESSING INDUSTRY TO INVEST IN
ENVIRONMENTAL PROTECTION

FIGURE 1.2
Conceptualization of the research problem




CHAPTER | ) 10

In view of the need to reformulate existing pollution control policy so as to influence
management of the Southern African fish processing industry to make the necessary investments
in waste and pollution control, certain information needs to be collected. Firstly a knowledge of
the factors that influence such investment decisions is needed. Secondly, before new policy can
be developed, the impact of current policy on the operations of the fish processing industry needs
to be evaluated. Thirdly, pollution control policy options that the fish processing industry would
prefer the South African government to adopt need to be identified as such options have a greater
probability of being successfully implemented. These elements are summarised schematically
in figure 1.2.

1.3 OBJECTIVES OF THE PRESENT STUDY

The major objectives of the present study are:

1. Toestablish the relative importance of investments in waste and pollution control systems,
compared with other strategic investment priorities, to senior managers of the Southern
African fish processing industry.

2. To identify the factors which influence senior managers of the Southern African fish
processing industry when investments in waste and pollution control systems are required.

3. To establish the viewpoints‘ of senior managers of the fish processing industry regarding
current government pollution control policy.

4. Todiscover which policy options senior managers of the Southern African fish processing
industry would prefer to see the South African Government adopt for the control of
pollution from land-based fish factories.

1.4 RESEARCH APPROACH AND DESIGN

Investments in waste and pollution control, compelled by law or by public pressure, make
demands on the financial resources of manufacturing concemns. Such investment decisions are
usually the domain of top management. A comprehensive literature survey revealed that
although many studies have been conducted on the fates and effects of fish factory pollutants,
few publicatibns exist on the way in which production decisions contribute to pollution
problems. The paucity of published information led the researcher to conduct unstructured
interviews with people who were knowledgeable with regard to pollution control and the fish
processing industry. Experts in the fields of attitudinal research and questionnaire construction
were also consulted as to methods that could be used to investigate the possible relationship
between government pollution control policy and its impact on the fish processing industry.

In the past, according to Royston (1979), pollution studies were undertaken mainly out of
a concern for human health. Such studies focused on the point of discharge into the environment.
In recent times the emphasis of such studies has shifted to the modification of production
processes with the aim of eliminating waste by improving efficiency. Royston (1979) points out
that environmental problems can thus be traced back to management investment decisions which
are subject to the criteria of financial return and technological feasibility.
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Managerial decision-making is a dynamic process that is generic to all forms of organized
activity. The process of decision-making is also eclectic in that itis composed of elements drawn
from many sources. There is a growing awareness that managerial decision-making is both a
product of and an influence on the culture in which it exists (Harrison, 1981). Only by knowing
how and why managers behave as they do can we fully understand the pollution problem and
take appropriate remedial action. v

Behavioural studies on attitudes and perceptions can provide useful insights into the
relationships between pollution control policy and other factors that could influence managers
to invest in pollution and waste control systems. Although descriptive research designs can yield
useful information about the distribution of an opinion or attitude within a population, such
designs generally provide little insight as to the relationship between attitudes and observed
behaviour. Attitude is often used as an important explanatory variable in creating models of
behaviour (Taylor, 1984). People in a given society hold many beliefs and values, not all of
which are equally important. A belief is a descriptive thought that a person holds about
something. It may be based on real knowledge, opinion or faith.

Attitude describes a person’s enduring favourable or unfavourable cognitive valuations and
emotional feelings toward some object or idea (Kotler, 1980). Opinions can be regarded as verbal
expressions of attitudes (Uhl and Schoner, 1969).

Taylor (1984) points out that the study of attitudes is important as there is a general belief
that attitudes are related to behaviour. He states that behaviour predictioh rests on the thesis that
if the attitudinal response to an object or idea is positive, it is to be expected that the behaviour
towards that object or idea will also be positive, and vice versa. Attitudes function in people’s
lives so as to enable them to demonstrate consistent behaviour towards similar classes of objects
or ideas. This results in people not having to react to everything in a fresh way. Kotler (1980)
states that attitudes economise in energy and thought, and it is for this reason that attitudes are
very hard to change once they have become established.

The determinants of human behaviour are, however, far too complex to be accounted for
by a single predictor variable. It seems much more likely that most behaviour is determined by
a variety of variables and that the relationships between these variables is complex, involving
various types of interaction and mediation. The failure of attitudes alone to effectively predict
behaviour towards objects and ideas, is an indication that other factors can influence observed
behaviour. Social pressures, for example, could preclude a person from acting in accordance
with his feelings. Nonetheless, if it accepted that human behaviour is substantially under the
control of factors that have predictable effects, it follows that a knowledge of these factors, and
their relationship to one another, will make the prediction of behaviour possible (Taylor, 1984).

Scientific efforts to predict behaviour became established only in the twentieth century. In
the field of social behaviour two major theoretical orientations evolved, namely, those of the
learning theorists (probabilistic orientation) and those of the latent process theorists (Lemon,
1973; McGuire, 1969; Taylor, 1984).
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‘The probabilistic orientation views man essentially in stimulus—response terms. The “black
box” which intervenes between stimulus and response is not taken to have an internal life or
conscious cognitive processes. Hence attitude is not regarded as a mental process, but is defined
in behavioural terms of stimulus-response links. Attitude strength is simply the probability of
occurrence of defined behaviour in a defined situation (Fuson, 1942). The learning theorists saw
behaviour as the result of positive and negative schedules of reinforcement. They believed that
human behaviour could be accounted for in contingency tables, with rows of stimuli, columns
of responses and probabilities in the individual cells.

The latent process theorists rejected this mechanistic approach, claiming that human
behaviour is far too subtle and varied to be described without recourse to unobservable constructs
or processes which mediate behaviour. Man is seen by these theorists as a creature with an inner
life i.e. a thinking, reasoning, conscious organism.

According to Taylor (1984), were it not for refinements introduced by Doob (1947) and
Osgood et al. (1957), which employ mediational concepts, learning theory’s ability to deal with
the attitude construct would be virtually nil. This is due to the rigid way in which this approach
models human mental processes. Such processes can never be adequately accounted for in the
stimulus-response paradigm. Nonetheless, in spite of its limitations, the behaviouristic orienta-
tion can help in the understanding of certain attitudinal phenomena.

Either because of its intuitive appeal or its greater flexibility, the latent process approach
has become the more popular model in psychology (Taylor, 1984). Two major types of latent
process constructs have been identified by theorists of this persuasion, namely, personality traits
and attitudes. Both are regarded by most theorists as the product of experience and are therefore
subject to change. Attitudes are seen to play an adaptive role in the personality. Their functions
include the optimization of goal attainment, ego defence, value expression and the systemization
and categorization of information. Latent process theorists claim that the stimulus-response
model is an inadequate way of looking at human functioning. They emphasize man’s conscious-
ness, his power of reasoning and thinking and his need to integrate and understand the
information he receives from the external world via his senses. The latent theory approach
postulates underlying unobservable mental constructs which mediate behaviour. Most theorists
of this orientation see attitudes as “stored-up experience” in the form of evaluations of objects,
actions and events (Taylor, 1984).

The main interest of attitude studies has focused on attitudes as predictors of behaviour.
All theorists see attitudes as a response to a specified object. The term “object” must be taken
in the broad sense to include a wide variety of phenomena, including events, ideas, people and
actions. Most theorists claim also that “objects” should be placed in a social context. Attitudes
may therefore be regarded as mental models of external “social objects”. Such models always
incorporate an evaluative or affective component. Hence attitudes are characterized by the fact
that they place “social objects” to which they refer on a like—dislike dimension (Taylor, 1984).
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The three major theoretical approaches of the latent process orientation are, those theories
that view attitude as a tripartite phenomenon, the consistency and balance theories and the
instrumentality theories. According to Ostrom (1968), it was only in the late 1940s that
psychologists began to see cognition (thinking), affect (feeling) and conation (action tendencies)
as three different but related facets of attitude. This thinking—feeling—acting orientation probably
has its greatest exponents in Krech an Crutchfield (1984) and Krech et al. (1962). Krech and his
associates describe the cognitive component as comprising all evaluative beliefs about an attitude
object. The affective component is seen to include all emotions or feelings connected with the
object and the action tendency involves all the behavioural readiness associated with an attitude.
This suggests that although action tendency is a component of attitude, overt action need not
result in all cases, but that a predisposition to behave in a cert.ain way towards an object exists.
Taylor (1984) suggests that it is possible that the three components of attitude are brought
together with a reasonable level of compatibility with one another through processing and
evaluative activities undertaken by the individual at a “higher level”. '

Consistency and balance theories are based on the assumption that beliefs, attitudes and
values are all part of an internal system which strives towards consistency or congruence. When
incongruence or dissonance arises the individual experiences “psychological discomfort” which -
induces him to make efforts to regain a sense of congruence or consonance (Festinger, 1957).
Dissonance can arise in a number of ways, for example, between different beliefs and attitudes
or between attitudes and behaviour. The approach taken by most consistency and balance
theorists has been to investigate the attitude-value system in order to account for dissonance
phenomena (Taylor, 1984). _

The instrumentality theory paradigm is largely as a result of the work of Peak (1955; 1960),
Rosenberg (1956; 1960) and Fishbein an Ajzen (1975). Peak (1955; 1960) states that an attitude
towards any object or situation is related to the ends which the object serves. Hence attitudes
towards any aspect of experience depend on the utility of such events in helping us achieve our
goals, or rather the ability of such events to help us to achieve satisfying emotional states.

Fishbein and Ajzen (1975) make reference to the tripartite (cognition—affect—conation)
aspects of attitude and add behaviour as a forth category of functioning. However they reserve
only one category, namely affect for attitude. According to Fishbein and Ajzen (1975) beliefs
about “social objects” lead-on to the attitude construct but are not seen to be a part of it. This is
because they are of the opinion that it is the evaluation of beliefs rather than the beliefs themselves
which constitutes attitude. Nonetheless, the Fishbein—Ajzen conceptualization of affect tends to
be rather cognitive because it is seen to be based on cognitive material. They regard conation
(behavioural intention) and behaviour to be only partly motivated by attitude because attitude
is seen to be only one of the causative factors underlying conation and behaviour.

Ajzen and Fishbein (1980) claim attitude to be the summative outcome of the evaluation
of beliefs. According to Fishbein and Ajzen (1975) only certain “salient” beliefs are involved
in the determination of attitude. However they do not provide an adequate definition of what
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constitutes a salient belief. This in turn creates certain methodological difficulties in applying
their theory. Furthermore, it is also possible that the additive weighted model which they
postulate might not be adequate to account for psychological processes that occur in attitude
formation and expression.

Taylor (1984) is of the opinion that it is not possible to make a clear distinction between
the probabilistic and latent process theories of attitude. He points out that not all the learning
theories in the probabilistic camp pose a simple “black box™ model, some (Doob, 1947; Osgood
et al., 1957) do employ mediational concepts. The instrumentality theorists on the other hand,
who on the basis of most criteria qualify for inclusion in the latent process camp, make use of
leamning theory concepts such as habit strength and reinforcement. Although learning theory
may provide some useful insights into some of the processes involved in attitude formation, it
is inadequate as a general framework in which to study attitude or attitude related concepts. A
critical comparison and evaluation of learning theory and latent process approaches is made
difficult by definitional problems. The approach taken in the present study was therefore to assess
attitude at the point where the internal processes have already brought together the disparate
elements into a generalized attitude towards the whole “object”.

1.4.1 Research Design

Surveys are the most appropriate means of collecting information on perceptions, attitudes,
motives and intentions (Bailey, 1982; Churchill, 1983; Wentz, 1979). Survey data can either be
gathered by means of observation or by inquiry. Inquiry involves the direct questioning of
respondents, and is the most common way of sampling viewpoints and opinions of people on a
wide range of issues (Bailey, 1982; Churchill, 1983; Taylor, 1984; Wentz, 1979). Inquiry
methods usually entail the construction and use of a questionnaire. |
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The major problem faced by the researcher with behavioural questionnaires is that of
transforming qualitative responses into quantitative ones. This is inherently an arbitrary process,
involving personal judgement and subjective criteria. Behavioural data are amenable to mathe-
matical and statistical manipulation only to a limited extent.

The only metric data that can emerge from qualitative variables are frequency distributions,
in which the numbers of respondents giving a particular qualitative response are counted. The
modal class was chosen in this study as the measure of central tendency because it is the measure
of central tendency to which the terms ‘typical’ or ‘usual’ may be applied (Guilford, 1965;
Hampton, 1965). This measure was important since pollution control policy applies to the whole
industry and consequently it is important to sample the majority viewpoint. However, simply
measuring what individuals bélieve about the attributes possesed by an object or an idea is not
sufficient to assess a person’s attitude towards that object or idea. We must rather ascertain the
importance of various attributes of objects orideas to the individual. Inrecognition of data coding
and scoring problems associated with the measurement of attitude and preference data, special
scaling techniques have been developed for the analysis of such data.

A number of attitude scaling models have been developed which attempt to measure two
components of attitude, namely value and intensity (Churchill, 1983; Taylor, 1984). All these
scaling techniques are however unidimensional, in that objects, ideas or respondents are
positioned along some linear continuum (Green and Carmone, 1969; Wentz, 1979). Many of
the coneepts that we wish to measure, for example, preferences among pollution control policy
options, require multidimensional decisions. Multivariate statistical techniques can be used to
unscramble the effects of multiple variables acting simultaneously.

Multivariate analysis techniques can be divided into functional and structural methods.
When the variables cannot be divided into dependent and independent classes, then, the structural
methods of multivariate analysis must be used (Sheth, 1971). The most appropriate technique
for discovering how people make choices among multiattribute alternatives was found to be
multidimensional unfolding (Green and Carmone, 1969; Muller, 1988). According to Muller
(1988), when multidimensional unfolding is applied to preference rankings of respondents it can
be regarded as a special case of non-metric multidimensional scaling. Multi-dimensional scaling
is a powerful descriptive technique, or more precisely, a set of techniques for measuring peoples’
perceptions of the similarity of stimuli (objects or ideas) and their preferences among these
stimuli. Multidimensional scaling attempts to represent psychological distance in terms of
geometric distance (Green and Wind, 1973).

~ The unfolding model is based on the concept of a joint space postulated by Coombs (1964).
It is assumed that it is possible to represent (unfold) the preferences of several individuals for a
set of stimuli, as points in a common geometric (joint) space. The objective of non-metric
multidimensional scaling is to find a configuration in which the rank order of geometric distances
between individuals and stimuli best reproduces the original rank order of the preferences of
those individuals for the stimuli (Green and Carmone, 1969).

Many computer algorithms (solution systems) for non-metric scaling are available today
(Blake, 1982). Any computer program for non-metric multidimensional scaling which has the
facility to specify a separate monotonic transformation (i.e. preserve the original preference
rankings), for each individual could, in theory, be used to perform an unfclding analysis (Muller,
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1988). The unfolding algorithm used in this study was developed by Dr Muller for use with
preference data (Meyer and Muller, 1990, in press). This procedure was based on the unfolding
model given by Schonemann and Wang (1972) and a computational procedure for this model
given by Wang ez al. (1975).

The output of such computer programs, is typically a two-dimensional preference map
which can be interpreted by visual inspection (Churchill, 1983). Multidimensional unfolding,
as is the case with mon-metric multidimensional scaling, attempts to represent psychological
distance in terms of geometric distance (Green and Wind, 1973). An individual’s response that
one pair of stimuli is more similar than another pair can be construed as indicating that the
psychological distance between the stimuli in the one pair is less than the psychological distance
in the other pair. The perceived similarities between stimuli can be derived by comparing
interstimulus distances in the joint space.

Examination of the joint space suggests that certain stimuli may be considered sufficiently
similar to be classified as members of the same set. Similarly, respondents may also be located
in clusters within this space. The specification of these sets or clusters can be made by judgement
once the stimuli and respondents have been mapped in the joint space (Wentz, 1979).

The strength of the multidimensional unfolding technique lies in its ability to represent the
preferences of respondents for a number of multiatribute stimuli in a summary form that is
relatively easy to interpret. The relative importance of key attributes of stimuli that underlie the
choices of respondents can then be inferred from the spatial arrangement of respondents and
stimuli. The simultaneous conceptualization of the rank ordered preferences of a number of
individuals would not normally be possible due to human cognitive limitations. Another
advantage of using the multidimensional unfolding technique is that the task required of
respondents is very simple. Data collection involves the ranking of stimuli in order of preference
(Muller, 1988).

The research population comprised twenty-seven senior managers of the demersal and
pelagic fish processing industry sectors. Respondents were chosen on the basis of two criteria.
Firstly, they had to be actively involved in making large capital investments in waste and
pollution control technology. Secondly, all respondents were required to hold senior manage-
ment positions in either the demersal or pelagic fish processing industry. In order to ensure that
the research population was correctly selected and complete, a chain referral method of
identification of respondents was used (Bailey, 1982). This involved asking the chief executive
officers of the various fish processing companies to nominate the managers in their companies,
who were involved in waste and pollution control investment decisions. The nominated
managers were then used as informants to identify other managers in their companies who
qualified for inclusion in this study. This process was then repeated, with each of the managers
who qualified for inclusion in the study, until the total research population had been identified.

The self-administered mail-questionnaire was chosen for a number of reasons, as the means
to collect the required information in the present study. Respondents who have busy schedules
are able to fill out mail-questionnaires at their convenience, and so give proper consideration to
questions that require well thought out responses. Furthermore, mail-questionnaires also have
the advantage that the respondents can maintain their anonymity, an important factor when
sensitive information is being solicited.
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Two mail-type questionnaires were constructed to survey the opinions and viewpoints of
managers of the fish processing industry in order to establish why current pollution control
policies do not seem to be adequate. The first questionnaire was used to establish the factors that
influence pollution control investments as well as pollution control policy preferences of fish
processing industry managers. This questionnaire was composed primarily of fixed-alternative
questions to facilitate the collection of the data for multidimensional unfolding analysis.
Open-ended questions were used to probe more complex issues (Bailey, 1982; Churchill, 1983).

The content of the individual questions that comprised the first questionnaire was based on
information that was gathered during informal interviews and from published sources. This
information pertained to strategic investments that companies had to make in order to ensure
their survival, as well as investments in waste control and pollution control equipment. Infor-
mation was also collected about various pollution control policy options. This information served
as the basis for questions aimed at establishin g which of the pollution control options that could
be adopted by the South African government, were the most preferred. All the questions
presented to respondents were of the undisguised type, that is, no attempt was made to conceal .
the purpose of the study from the respondents (Bailey, 1982). Questions are sometimes disguised
to avoid normative responses to sensitive questions.

The objective of the second questionnaire was to affirm or refute the researcher’s interpre-
tation of the findings of the first questionnaire. The second questionnaire comprised the summary
findings of the first questionnaire and preliminary conclusions drawn from these findings. This -
questionnaire did not have the same degree of structure as the first questionnaire as the researcher
wanted the respondents to comment in their own words on these findings and state to what extent
they were in agreement with the researcher’s preliminary conclusions. This questionnaire also
provided a second opportunity for non-respondents to the first questionnaire to state their
viewpoints. o

Both questionnaires were subjected to two pretests in order to eliminate any confusing or
ambiguous questions. Questionnaires were also translated into Afrikaans so that respondents
could answer in the language of their choice. Although mail-type questionnaires are designed
to be self-administered, the first questionnaire was presented personally to each respondent. This
was done to enable the researcher to ensure that the respondents had been correctly selected and
to encourage them to cooperate. Furthermore, presenting the first questionnaire in person
provided each respondent with an opportunity to clarify points of confusion, as well as to
complete the questionnaire in the presence of the researcher if they wished to do so. Irrespective
of whether a respondent completed the first questionnaire in the presence of the researcher, he
was given a pre-addressed envelope in which to return the completed questionnaire.

The second questionnaire consisting of the research findings and preliminary conclusions
was mailed directly to all the members of the research population. An addressed envelope was
included to enable all respondents to again submit anonymous replies. This was done in order
to encourage frankness on sensitive issues (Ferber and Verdoorn, 1962; Montero, 1974).

The response rate to mail-questionnaires is generally low (Bailey, 1982; Churchill, 1983;
Wentz, 1979). Therefore incentives were provided to encourage respondents to return their
completed questionnaires (Erdos, 1970). These incentives included the opportunity for the fish
processing industry to express their viewpoints to government administrators regarding the



CHAPTER 1 . ’ 15

impact of current pollution control legislation on their operations and to state their preferences
for various pollution control policies.

Every effort was made to ensure the maximum response rate to both questionnaires. This
was done by means of a strategy of deadlines, reminder letters and follow-up phbne calls
(Goldstein and Kroll, 1957; Roberts ez al., 1978; Scott, 1961). Response rates are discussed fully
in section 5.1.

1.5 SCOPE AND LIMITATIONS OF THE PRESENT STUDY

1.5.1 Scope Of The Present Study

The present study samples the opinions and views of senior managers of the South African and
South West African fish processing industry concerning pollution control investments and
pollution control policy within their industry. This study surveys the total population of senior
managers, within the demersal and pelagic sectors of the fish processing industry, who are
actively involved in making waste control and pollution control investments. The study is
confined to pollution generated during production from the twenty-one land-based demersal and .
pelagic fish factories. Other seafood processing factories, which process rock lobster and abalone
are not included in this study because investigations revealed that their effluent flows are of low
volume and are not regarded as a problem (Water Research Commission, 1983).

1.5.2 Limitations Of The Present Study.

Firstly, exploratory and descriptive research designs are not particularly useful in establishing
the existence of causal relationships. In the case of ex post facto research one starts with the
observation of the dependent variable, namely behaviour related to pollution control and then
searches retrospectively for explanations. Hence one is limited to supplying evidence of
concomitant variation. This is because of a lack of evidence about the time order of occurrence
of the variables, and the difficulty of excluding other possible explanations (Churchill, 1983).

Secondly, companies are generally not willing to divulge information about their activities
to government or other organizations unless such information is required by law. Part of this
practice is based on sound competitive grounds. Companies do not want to reveal any informa-
tion that may give their rivals an advantage. More often companies are secretive out of a fear of ‘
negative public reaction, or for fear of costly restrictive government intervention.

Thus, little information is offered to the public by most companies, and specific requests
are not likely to elicit more than a general response that is favourable to the company
(Stephenson, 1975). Initial contact with senior management of the fish processing industry was
characterised by suspicion of possible ‘hidden’ motives behind the present study. There was a
general reluctance to provide any information that could be ‘used against the industry’.

The researcher was able to overcome the suspicions of the fish processing industry
management and secure their cooperation by presenting them with the first questionnaire in-
person. This provided the researcher with the opportunity to allay the fears and suspicions of
industry management, as well as to convince them of the legitimacy of the study. Furthermore
the researcher was able to point out to management the benefits of participating in this study.
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1.6 POLLUTION ABATEMENT AND ECONOMICS

Pollution and waste cannot be destroyed. It can only be transformed or moved from one location
to another. The major contributor to fish factory pollution in terms of volume is bloodwater
(Water Research Commission, 1983; 1988). Dry off-loading systems when operated correctly,
thatis without the addition of water to facilitate off-loading, have led to a dramatic improvement
in water quality in the vicinity of fish factories (Shannon, 1975). However, the blowers used to
generate the suction can be very noisy and are often a source of complaints (Kies pers. comm.,

1986). This demonstrates the integrated nature of the pollution problem. Another example of
this phenomenon is that deodorisers, which are designed to remove smells, produce an effluent
which itself requires treatment (Moore, 1974). v

Total utilization of raw materials has been proposed as the key to future fish factory waste
management (Anon, 1975b; Piggot, 1980; Zall and Hood, 1980). By developing integrated
industrial complexes the wastes of one industry can serve as the resource base for an other
(Pailthorp, 1977). Effluent treatment programmes instituted by the pelagic sector of the industry,
aimed at recovering suspended solids, have provided an additional source of revenue (Anon,
1975a). This revenue has been used in some cases to offset the costs of these effluent treatment
systems.

" Odours, a natural concomitant of the fishing industry, require expensive high technology
solutions for their total elimination. Such expenditures are difficult to justify on economic
grounds considering the seasonal nature of the industry. Incorrect operating procedures and plant
breakdowns do result in intermittent pollution incidents. These incidents can be eliminated only
by the removal of the industry from the area. Significant social disruption would accompany
such action.
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Fish factory pollution does not present any special technological obstacles to its treatment.
The problem is essentially an economic one. It must be remembered however, that although
technology indicates what level of abatement can be achieved, economic considerations offer a
far more reliable guide as to what will be done.

Pollution control costs have three unique characteristics. Firstly, the costs of reducing any
type of pollution tends to increase more than proportionally with the amount of pollution
removed (Figure 1.6.).

Secondly, the costs of pollution control vary substantially from one source to another and
are highly dependent on geographical location. Thirdly, there are large number of control
technologies for each type of pollution problem, each with a different set of costs and abatement
efficiencies (Donnan, 1979). - | | '

1.7 SUMMARY

This study investigates the opinions and viewpoints of the management of the South African
and South West African fish processing industries regarding pollution control investments and
pollution control policy. It is a multidisciplinary investigation of the influence that legal, social
and economic factors have on the waste control and pollution control investments that the
industry is required to make from time to time. In addition this study investigates the pollution
control policy approaches that the industry would like to see the government adopt.

Studies have shown that the South African coastline is relatively unpolluted when compared
with the coastlines of the northern hemisphere except for areas where coastal utilization is high.
Over the past three decades contamination of the sea by fish factories especially during summer
and autumn still accounts for the major, albeit, localized source of pollution along the west coast
of southern Africa. Public response to perceived pollution of the environment is usually to call
on government to regulate the activities of the offending industry. '

Environmental regulations usually require firms to make investments in waste and pollution
control systems. Such investment decisions are usually the responsibility of the top management
of a company. A knowledge of the factors that top management considers when making
investments in waste control and pollution control equipment provides for an understanding of
the actions of the fish processing industry with respect to pollution control. Such knowledge
could also be used in order to influence polluters to consider the social costs of their production
decisions. '

The need to reformulate current South African pollution control policy with respect to fish
processing, is indicated by the unsatisfactory pollution abatement performance of the industry
today. Clumsily drafted and in appropriate regulations, however, serve no-one’s interests as they
may impede legitimate business without improving the wellbeing of society. Before existing
policy can be reformulated so as to influence management of the Southern African fish
processing industry to make the necessary investments in waste and pollution control, certain
information needs to be gathered.

Thus the major objectives of the present study are:
- To identify the factors which influence senior managers of the Southern African fish
processing industry when investments in waste and pollution control systems are required.
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- Todiscover which policy options senior managers of the Southern African fish processing
industry would prefer to see the South African government adopt for the control of pollution
from land based fish factories.

Only by knowing how and why managers of fish processing companies behave as they do can
we fully understand the pollution problem and take appropriate remedial action. Attitude is often
used as an important explanatory variable in creating models of behaviour. The major problem
with behavioural data is that of transforming qualitative responses into quantitative ones. A
number of attitude scaling models have been developed to overcome these problems. However,
most of these models are unidimensional. The phenomena of interest in this study, namely, .
investment decisions and policy preferences involve multidimensional choices. Multi-dimen-
sional unfolding was found to be an appropriate multivariate statistical technique to discover the
hidden structure underlying the choices among multiattribute concepts. An ex post facto research
design was used to investigate the attitudes and preferences of the fish processing industry with
regard to pollution control. .

Two self-administered mail-questionnaires were constructed. The objective of the first
personally administered questionnaire, was to gather information about pollution control invest-
ments and policy preferences from the senior managers of the fish processing industry. The
second questionnaire, which was mailed directly to the same managers, was used to verify the
researcher’s interpretation of findings of the first questionnaire and to test the preliminary

conclusions drawn from these findings.

The first chapter concludes with some information on the economics of pollution abate-
ment.

Chapter two describes the identification of sources of information, factors that led to the
choice of a research design and the selection of data gathering methods in greater detail. The
techniques used to process and analyse the collected data are then given. This chapter concludes
with the research schedule that was adopted in this study. :

Chapters three and four describe the development and construction of the first question-
naire. The analysed results of the first questionnaire are presented in chapters five and six.
Chapter five is concerned with the relative importance of factors in influencing waste and
pollution control investments. Chapter six deals with the evaluation of existing pollution control
legislation and policy preferences of the industry managers. These two chapters also contain a
description of the development of the sections in the second questionnaire that were aimed at
verifying the findings and preliminary conclusion drawn from the first questionnaire.

Chapter seven presents an integrated discussion together with the conclusions drawn about
the factors that influence waste control and pollution control investment decisions and the policy
preferences of the managers of the fish processing industry.
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Research Desi’gn

This chapter describes the sources of information, the identification of respondents, the factors
that led to the choice of a research design, and the selection of appropriate data gathering
methods. The techniques used to process and analyse the collected data are then given. This
chapter concludes with the research schedule that was adopted in this study.

2.1 INTRODUCTION

In order to establish why current South African government pollution control policy directed at
land-based fish factories is unsatisfactory, it is necessary to examine the actions of the manage-
ment of the fish processing industry with regard to pollution control. Investments in waste and
~ pollution control, compelled by law or by public pressure, make demands on the financial
resources of manufacturing concerns. Such demands may result in a diversion of capital from
programmes which promise greater financial returns. This diversion of capital could have
implications for the growth and development of the whole organization. Therefore waste and
pollution control investment decisions are usually the domain of top management.

- Top management is concerned with the strategy of the business rather than with business
tactics. Kotler (1980) states that the strategic management process involves the development
and maintenance of a viable relationship between the organization and its environment. The
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strategy adopted by an organization will be influenced by the perceptions, motives, goals and
constraints of top management. Thus in order to understand the actions of the fish processing
industry with respect to pollution control it is necessary to gain an insight into the factors that
influence rrianagerial decision-making (Figure 2.1.).

Behavioural studies on attitudes and perceptions can provide useful insights into the
relationships between pollution control policy and other factors that could influence managers
to invest in pollution control and waste control systems. The researcher therefore decided to
systematically sample the viewpoints and opinions of managers of the fish processing industry
regarding waste control and pollution control. Although descriptive research designs can yield
useful information about the distribution of an opinion or attitude within a population, such
designs generally provide little insight into the relationship between attitudes and observed
behaviour.

The researcher therefore decided to make use of an ex post facto research design in order
to investigate possible cause-and-effect relationships between attitudes expressed by fish pro-
cessing industry managers and their actions with regard to pollution control. It must nevertheless
be remembered that expressed attitudes and actual behaviour may conflict since the determinants
of human behaviour are too complex to be accounted for by a single predictor variable.
Nonetheless, despite inconsistencies it seems reasonable to assume that there is a positive
correlation between attitudes and behaviour (Taylor, 1984; Wentz, 1979).

Literature searches were directed at discovering the existence of studies concerned with the
attitudes and opinions of business executives with regard to various aspects of pollution control.
Comprehensive manual and computerised literature searches were conducted in the fields of
pollution, business, engineering, sociology and the environmental sciences. It soon became
apparent to the researcher that although many publications existed on the effects of pollution
and its control, very few were concerned directly with the pollution control investment decisions
or the attitudes of managers in this regard. Nonetheless, useful information was collected on
factors that could influence such decisions. Information was also gathered about various means
that could be used to collect data relevant to this study. This information is given below in this
chapter as well as in chapters three and four which deal specifically with the construction of data
collection instruments.

The paucity of published information led the researcher to conduct unstructured interviews
with people who were knowledgeable about pollution control and the fishing industry. These
interviews took the form of informal discussions with members of the fish processing industry,
government pollution control agencies and research institutes concerned with the fishing
industry. The researcher used these interviews to gain an insight into the possible relationship
between government pollution control policy and its impact on the fish processing industry. It
also became apparent from the discussions that ensued that the study needed to be expanded to
include the strategic responses of fishing companies to threats and opportunities in the business
environment. This was necessary in order to place management behaviour with regard to
pollution control, in its proper perspective.

Experts in the fields of attitudinal research and questionnaire construction were also
consulted. Their advice was sought with regard to the suitability of various research designs and
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data collection methods for the investigation of managerial decision-making. Their suggestions
have been incorporated and are discussed below in the relevant sections of this study.

+

2.2 THE RESEARCH POPULATION

Aninformal interview with Mr A Silverman (1987), a director of one of the pelagic sector fishing
companies confirmed that waste control and pollution control investments were the responsi-
bility of senior management. He was of the opinion that such investments were not made by a
single person nor confined to one level in the organizational hierarchy. Mr Silverman estimated
~ that the total population of managers within the combined demersal and pelagic industry sectors
that would be involved in these investment decisions would number approximately thirty.

In view of the estimated total number of managers concerned with waste control and
pollution control investment decisions, the researcher decided to survey the entire population of
managers. The advantage of a complete population survey over that of a sample is that the source
of error is confined to non-sampling error. Surveys involving population samples, in contrast to
the total population, are subject to random error and statistical bias in addition to non-sampling
error. Problems were however encountered in locating the population elements and determining
the exact size of the census.

Verbal inquiries directed at fish processing industry managers confirmed that waste control
and pollution control investment decisions are not necessarily made at the same level in every
company because they usually involve the input of a number of people. The variation in
organizational structure of the companies in the fishing industry made it difficult to identify
potential respondents. The researcher therefore decided to write a letter (Appendix II A) to the
chief executive officers of the ten companies that controlled the twenty-one factories of the fish
processing industry. This letter outlined the objectives of the present study and included a request
for the names and contact telephone numbers of all senior managers who were involved in waste
control and pollution control investment decisions. The letter was printed on the official
statibnary of the Department of Environment Affairs and signed by the Director of the Sea
Fisheries Research Institute. This was done in order to indicate the authority of the organization
.sponsoriﬁ g the study and to encourage the industry to cooperate (Bailey, 1982; Churchill, 1983).

Respondents were chosen on the basis of two criteria. Firstly, the nominated respondents
had to be actively involved in making large capital investments in waste and pollution control
technology. Secondly all respondents were required to hold senior management positions in
either the demersal or pelagic fish processing industry.

In order to ensure that the research population was correctly selected and complete, a chain
referral method of identification, based on a technique described as ‘snowballing’ by Bailey
(1982), was used. This technique involves using the members of a defined .population as
informants to identify other members of the population who share similar characteristics. Each
nominated respondent was asked to give the names of all other persons in their own companies
that met the requirements for inclusion in the research population. This process was repeated
with each person identified by the original nominees until no further potential respondents were
identified.
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A list of thirty potential respondents was compiled for the combined demersal and pelagic
sectors of the fish processing industry. Two respondents were excluded from the study prior to’
the survey because they were found to be only peripherally involved in the financial aspects of
waste control and pollution control investment decisions. One other respondent was not surveyed
because of ill-health. Thus a final list of 27 managers involved in waste and pollution control
investments was compiled.

Additional demographic information was collected from respondents during the course of
the study. This information was used to classify the respondents according to industry sector,
functional position in the organizational hierarchy, years of experience in the industry, and direct
financial shareholding in the companies that they managed. This information was also gathered
for the purpose of providing possible explanations for recorded differences among the expressed
viewpoints and opinions of respondents.

2.3 RESEARCH METHODS

Surveys are the most appropriate means of collecting information on perceptions, attitudes,
motives, and intentions (Bailey, 1982; Churchill, 1983; Wentz, 1979). Survey data can either
be gathered by means of observation or by inquiry. Inquiry involves the direct questioning of
respondents, and is the most common way of sampling viewpoints and opinions of people on a
wide range of issues (Bailey, 1982; Churchill, 1983; Taylor, 1984; Wentz, 1979). Inquiry
methods usually entail the construction and use of a questionnaire. Inquiry data can be gathered
in three ways, namely, by personal interview, by telephone or by mail-questionnaire.

The personal interview is the most flexible survey method but also the most time consuming
and hence may not be suited to obtaining information from busy executives. Its chief virtue is
its ability to accommodate unstructured and more complicated questions. A further advantage
of this approach is that one can achieve a greater reduction of non-sampling errors than with the
use of telephone and mail-questionnaires. This is because it is easier for a respondent to put
down a telephone or to ignore a mail-questionnaire. Telephone interviews are similar to personal
interviews but their format is less flexible and the quantity of data that can be gathered from a
respondent is more limited. Their obvious advantage is that information can be obtained quickly.

The mail-questionnaire was chosen for a number of reasons as the most appropriate means
by which to collect the required information in the present study. Firstly, respondents are able
to fill out mail-questionnaires at their convenience and so give proper consideration to questions
that require well thoughtout resporses. This was considered to be an important consideration in
the present study as it became apparent during informal interviews with some members of the
industry that their busy schedules would not allow them sufficient time to complete a question-
naire in the presence of the interviewer. Secondly, mail-questionnaires also have the advantage
that the respondents can maintain their anonymity. This can be an important factor when sensitive
information is being solicited from a respondent. Mail-questionnaires are usually accompanied
by an explanatory letter and a return envelope (Bailey, 1982; Churchill, 1983).

The major disadvantage of the mail-questionnaire is the length of time taken to receive
replies. Another disadvantage is that there is the likelihood of mistakes and omissions. This type
of questionnaire is also impractical for asking unstructured and complicated questions. Further-
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“TABLE 2.3.1
Some advantages and disadvantages of inquiry methods

PERSONAL INTERVIEW
. Advantages
1. Very flexible.
2. Ability to accomodate unstructured questions.
3. Low non-sampling error.

Disadvantages.
1. Very time consuming.

TELEPHONE INTERVIEW

Advantages

1. Similar to personal interview.

2. Fast method of obtaining information.:

Disadvantages

1. Less flexible than personal interview.
2. Amount of data that can be gathered is limited.

MAIL-QUESTIONNAIRE.

Advantages

1. Canbe completed at respondent’s convenience.

2. Respondent anonymity can be ensured on sensitive issues.
Disadvantages.

1. Poor response rates. :
2. Time taken for respondents to return questionnaires.

more, response rates to mail-questionnaires are relatively poor when cbmpared with personal
and telephone administered questionnaires (Bailey, 1982; Churchill, 1983). Table 2.3.1 sum-
marises the advantages and disadvantages of the various inquiry methods.

Non-response, which can be defined as the failure of one or more selected population
elements to reply to an inquiry, can seriously bias survey data. A partial solution to the
non-response problem is to offer an incentive to respondents to return their questionnaires
(Erdos, 1970). An incentive was provided to encourage respondents to participate in this study.
This incentive was in the form of an opportunity for the respondents-to make their personal
viewpoints on the impact of pollution control policy known to government and to find out what
the general feeling prevailing in the industry was with respect to pollution control. In order to
ensure a high response rate, a strategy of follow-up reminders was used (Bailey, 1982). This
strategy will be described in section 2.5. Furthermore the anonymity of all respondents was
- assured in order to encourage respondents to reply to sensitive questions, with no risk of-
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embarrassing themselves or their companies. The development and construction of the two
questionnaires that were used in this study are given in subsequent chapters.

2.4 FACTORS INFLUENCING THE CHOICE OF
DATA PROCESSING METHODS

2.4.1 Approaches To The Measurement Of Attitudes

The collection of behavioural data burdens the researcher with problems that are seldom
encountered when gathering demographic and economic information. Isolating and evaluating
the psychological and sociological forces that influence behaviour can require numerous
techniques, some of which are very complex. With the exception of awareness tests, which
measure knowledge, behavioural questionnaires do not have right or wrong (externally verifi-
able) answers. The major problem faced by the researcher with behavioural questionnaires is
that of transforming qualitative responses into quantitative ones. This is inherently an arbitrary
process, involving personal judgement and subjective criteria. Value judgments, attitudes and
preference ratings are non-metric (non-parametric) data. In order to assign numbers to respond-
ents answers, numerical scales must be prepared which indicate what numerical value should
be assigned to a given answer. This process is known as coding. Such behavioural data are
amenable to mathematical and statistical manipulation to a limited extent only.

According to Uhl and Schoner (1969), opinions can be regarded as verbal expressions of
attitudes. Attitude may be defined as a predisposition to act in a certain way in certain situations
towards certain subjects. An attitude may have no basis in reality, yet it may still play a major
role in determining behaviour. Hence it is a logical subject for investigation. The measurement
of attitudes is thus central to the understanding of behaviour of the management of the fish
processing industry with regard to pollution control. _

Attitude is often described as having four components, namely, cognition, a value system,
evaluation and intensity. Cognition refers to the individuals state of awareness with respect to a
given subject. It varies fromignorance to casual awareness todetailed knowledge and can include
both real and imagined information. Cognition is affected by the individuals value system which
serves as an information filter and introduces perceptual bias into the store of knowledge. The
individual’s value system is a higher order of personal preferences. Value systems vary between
individuals, but are sufficiently similar within given social, economic or ethnic class to allow
some generalizations. An evaluation is the results from the application of one’s value system to
objects or ideas. Evaluation or attitude extremity is the component of attitude that is most
measured because it may often aid in the understanding of behavioral patterns. Intensity refers
to the strength and rigidity of an attitude (Taylor, 1984; Wentz, 1979).

Most of the major attitude methodologies are concerned with the measurement of attitude
extremity (Taylor, 1984). It must be stressed that attitudinal extremity is not the same as
attitudinal intensity. The usual conceptualization of attitudinal extremity is a dimension running
from positive through zero to negative. This implies that attitude can be measured on a ratio
scale. However, in practice, this is not usually attempted. This is because of the difficulty in
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establishing the zero point of the scale. Therefore the imposed scaling model that is used to
measure attitudinal extremity is usually of the interval or ordinal variety.

In preparing any type of scale, two qu\alitative criteria must be met. The scale must be (1)
intelligible to the respondents and (2) discriminatory i.e. it must differentiate between different
levels of intensity or between different categories of objects or ideas. These criteria are usually
not difficult to meet. Besides meeting these criteria one must also choose between a ratio,
interval, ordinal and nominal scale.

In nominal scales the values are simply names, with no mathematical significance, which
are used for identification purposes. Nominal data can be converted into metric form, for
example, by the use of dichotomous variables. A dichotomous variable is one with two discrete
levels such as yes and no. '

An ordinal scale of ranking alternatives is non-metric and may be used to measure the
preferences of individuals. In such scales order alone is significant. Rank ordered scales require
respondents to assign an order of preference or priority to each of a number of options using
ordinal values, first, second, third and so on. These rankings show the order but not the degree
of his preferences. There is no meaningful interval between items. Although the highest ranked
option is preferred above any other alternative, the ordinal scale gives no idea as to how much
more preferable it is. With ordinal and nominal scales, one can do little more than count
responses. The only metric data that can emerge from qualitative variables are frequency
distributions, in which the numbers of respondents giving a particular qualitative response are
counted. The resultant data are parametric with respect to the respondents, as long as the
respondents themselves are interchangeable i.e. similar with respect to the variable under study.
Frequency-distribution data describe the respondent population and not the qualitative variable.
Nunnally (1978) defined measurement as the assignment of numbers to objects in order to
represent the quantity of attributes they possess. The definition implies that we measure the
attributes of objects and not the objects themselves. This definition of measurement can be
extended to include the assignment of numbers to represent the attributes of ideas.

Raw data can however be converted into more useful information by the use of descriptive
statistics. The mode was chosen as the measure of central tendency in this study. The mode may
be defined as that value of the variable at which frequency is at a maximum. (Hampton, 1965,
p94). Itis not affected by extreme values which occur infrequently. The mode is the measure of
central tendency to which the terms ‘typical’ or ‘usual’ may be applied (Guilford, 1965;
Hampton, 1965). The mode is more typical of a distribution than the mean, since the mean may
not correspond to any real person. The present study was not concerned with statistical
abstraction, but with the real characteristics of the majority of the population. This measure was
important since pollution control policy applies to the whole industry and consequently it is
important to sample the majority viewpoint. In the present study attention was generally focused
on the grouped frequency distribution or modal class rather than the actual mode. But, simply
measuring what individuals believe about the attributes possessed by an object or and idea is
not sufficient to assess a person’s attitude towards that object or idea. We must rather ascertain
the importance of various attributes of objects or ideas to the individual.

In recognition of data coding and scoring problems associated with the measurement of
attitude and preference data, special scaling techniques have been developed for the analysis of
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such data. Attitude scales can be used to measure what individuals believe about specific objects
or ideas. Attitude-scaling tests generally confront the respondent with a number of provocative
statements and ask him to indicate the extent to which he approves or disapproves of them. The
objective of attitude-scaling tests is usually to measure attitudes quantitatively with respect to
particular subjects. The type of scale used sets limits on how the questionnaire can be scored.

Given that attitude is one of the most pervasive concepts in sociopsychology, it is not
surprising to find that a number of methods have been advanced to measure it (Churchill, 1983).
Taylor (1984) provides a good review of the major approaches to attitude measurement and the
construction of attitude measurement scales. A number of attitude scaling models have been
developed which attempt to measure two components of attimude, namely value and intensity.
The most common attitude scaling techniques include the Thurstone Attitude Scale (method of
equal appearing intervals), the Likert Attitude Scale (summated rating scale), Q Sort (which
categorizes respondents according to similarity of attitudes) and the Guttman Attitude Scale
(scalogram analysis). All the above scaling techniques are however unidimensional, in that,
objects, ideas or respondents are positioned along some linear continuum (Green and Carmone,
1969; Wentz, 1979).

Many of the concepts that we wish to measure are really multidimensional, being composed
of two or more variables. Investments in pollution control and other capital equipment, as well
as preferences for various pollution control policy instruments, require multidimensional deci-
sions. Ways have been developed for overcoming the limitations of unidimensional attitude
scaling techniques used for determining how individuals approach such decisions. One such
way is to ask individuals to make summary judgements about multi-attribute objects or ideas,
for example, by ranking them in order of importance, and then, attempting to infer which
attributes were used by individuals in forming those judgements (Churchill, 1983). This
approach was adopted in the present study to investigate the relative importance of various
factors that underlie the decision-making process. |

Evidence suggests that people tend to simplify choices among complex options so as to
reduce cognitive strain and information overload. Both Simon (1957) and Lindblom (1959)
agree that cognitive limitations of the decision-maker weigh against detailed consideration of
many complex alternatives. Many psychological factors contribute to cognitive limitations.
These include the intelligence of the decision-maker (Taylor and Dunnette, 1974), his age (Weir,
1964), his need for achievement (McGuire, 1964; Siegel, 1957) and whether he tends to accept
or avoid uncertainty (Acheson, 1975; Cove 1973; Cunningham et al., 1985).

Multivariate statistical techniques can be used to unscramble the simultaneous effects of
multiple variables acting simultaneously. Multivariate analysis techniques can be divided into
functional and structural methods. Functional or dependence methods seek to specify the
relationship between one or more known dependent variables and two or more independent
variables. Structural or interdependence methods seek to group objects or ideas together. That
is, they take a large number of items and place them into meaningful groups according to
characteristics. Structural methods reveal relationships and associations that are not otherwise
apparent. Multivariate analysis can thus be used to reveal underlying structure of choices.

The selection of a multivariate method is largely determined by the nature of the variables.
When the variables cannot be divided into dependent and independent classes, then, the structural
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TABLE 2.4.1 (a)
Factors influencing the choice of a statistical method

Two or more variables
MULTIVARIATE ANALYSIS

Variables can not be divided into
. dependent and independent variables
STRUCTURAL METHODS ;

|

Descriptive behavioural data input
p NON-METRIC MULTIDIMENSIONAL SCALING

methods of multivariate ‘analysis are appropriate (Sheth, 1971, p15). Two commonly en-
countered multivariate structural methods, not requiring a metric input, which can be used for
diagnostic research into perceptions and preferences of respondents, are conjoint analysis and
non-metric multidimentional scaling. Table 2.4.1 (@) summarises the factors that led to the
choice of a statistical method to analyses the data. Conjoint analysis and multidimensional
scaling (MDS) are powerful descriptive techniques for the analysis of preference and perceptions
data (Blake, 1982).

Conjoint analysis is a technique in which a respondent’s valuations of attributes are inferred
from the preferences they express for various combinations of these attributes (Churchill, 1983).
Conjoint analysis is used to measure how people make trade-offs among different attributes that
describe a given object or idea. Conjoint analysis measures a person’s utilities (part-worths) of
attributes that together define his or her preference for a particular object or idea.

Multi-dimensional scaling is a technique, or more precisely a set of techniques for
measuring peoples’ perceptions of the similarity of stimuli (objects or ideas) and their preferen-
ces among these stimuli. Multidimensional scaling attempts to represent psychological distance
in terms of geometric distance (Green and Wind, 1973). MDS procedures produce perceptual
maps of these relationships in multidimensional space, and as such, are useful for discovering
the hidden structure underlying stimuli (Wentz, 1979). The space itself is usually defined in
terms of two orthagonal (at right angles) axes called attributes which describe the objects (Figure
2.4.1 (b)). The relative distances between the objects (stimuli) in this attribute space are one
dimensional measurements of the psychological differences between objects.

Earlier unidimensional attitude scaling techniques emphasized the order relationship of
pairs of stimuli. These stimuli were drawn either from the same set as in the case of Thurstone’s
(1959) law of comparative judgement, or from different sets as in Guttman’s (1944) scalogram
analysis. An individual’s response that one pair of stimuli are more similar than another pair can
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FIGURE 2.4.1 (b)

Anillustration of a multidimensional space
Source: Adapted from Green et al., 1969 pp 159-180

be construed as indicating that the psychological distance between the stimuli in the one pairis
less than the psychological distance in the other pair. '

It would seem then, that psychological distance may be appropriate in analysing similarities
data, where pairs of points are drawn from the same set, or preference data, where the pairs of
points are drawn from two different sets. In either case, the unidimensional aspect of such data
relates to an ordering of psychological distances (dissimilarities) along a linear continuum. Such
dissimilarity measures may require more than one dimension to contain the configuration of
points whose ranks of interpoint distances best match the original rank orders of dissimilarities
(Green and Carmone, 1969).

The eérly multidimensional scaling methods developed by behavioural scientists in the
early 1960s (Shephard, 1962) were attempts to overcome the problems of measuring and
interpreting perception and preference. The conventional one-dimensional scales seemed inade-
quate and the behavioural scientists were frustrated by the non-metric nature of most perception
and preference data. Furthermore these researchers sought techniques that could transform such
information into metric data. Multidimensional scaling techniques deal with both these
problems.

2.4.2 Multidimensional Unfolding

The term ‘unfolding’ was first applied to the analysis of preference data. According to Muller
(1988), when multidimensional unfolding is applied to preference rankings of respondents it can
be regarded as a special case of non-metric multidimensional Scaling. The objective of non-me-
tric multidimensional scaling is to find a configuration whose rank order of distances best
reproduces the original rank order of the input dissimilarities data.

The emphasis in the present study was on establishing the relative importance of various
factors ininfluencing the investment decisions and policy preferences of fish processing industry
management. Multidimensional unfolding is a suitable technique for discovering the factors that
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underlie the preferences of a group of individuals for a number of multiattribute objects or
concepts (Green and Carmone, 1969). It has been used to measure peoples’ perceptions of the
similarity of multiattribute objects and concepts and their preferences among these objects or
concepts. The perceptual maps produced by the use of the multidimensional unfolding technique
characterise these relationships in multidimensional space. These maps can aid in the discovery
of how people make choices among multiattribute alternatives. This is an important consider-
ation because choice making is essential to any decision-making process. Choice-making is
governed by the perceptions of the decision-maker and the context in which the choice is made.

The unfolding model is based on the concept of a joint space postulated by Coombs (1964). -

It is assumed that it is possible to represent the preferences of several individuals for each of a
set of stimuli, as points in a common geometric (jdint) space. The points in this space
corresponding to the individuals are called ideal points. It is assumed that an individual’s ideal
point corresponds to his ideal stimulus, and that the closer a stimulus lies to this ideal point, the
higher that person’s preference for that stimulus will be. Under this interpretation the individual’s
(decreasing) rank order of the real stimuli would reflect their increasing psychological distance
from his ideal point, i.e. real stimulus points nearer the ideal would be preferred to stimulus
points farther from the ideal. For each respondent the order relation is again on pairs of points,
each pair having a point in common, i.e. that person’s ideal point (Coombs, 1964). Thus given
a set of N individuals’ orderings for n stimuli, the objective becomes to unfold the preference
data to obtain a joint space of persons and stimuli such that the rank order of stimuli distances
from each ideal point, in turn, ‘closely corresponds’ with the original matrix of preference data
(Green and Carmone, 1969).
. MDS techniques are however very sophisticated and unmanageable without the use of a
computer. Many computer algorithms (solution systems) for non-metric scaling are available
today, and some of the more common ones are reviewed by Blake (1982). Any computer program
for non-metric multidimensional scaling which has the facility to specify a separate monotonic
transformation (i.e. preserve the original preference rankings), for each individual could in
theory be used to perform an unfolding analysis (Muller, 1988). Given n ranked stimuli and
n — 1 dimensional space, it would be possible to plot these objects rather arbitrarily and still
preserve rank ordered relationships. The objective of such programs is to find the minimum
dimensionality necessary to capture the expressed order relationships. Greenacre and Underhill
(1982) describe scaling as transforming data points of high dimensionality into points of much
lower dimensionality and presenting the output in joint space in such a way that one’s
interpretation of the points is the same as one’s intuitive interpretation of physical space.

It is seldom possible to achieve perfect moriotonicity, in which statistical findings are
consistent with sound theory and common sense during such transformations. The extent to
which the monotonicity constraint is violated (stress), can be calculated. It represents a measure
of the lack of fit for each analysis with a particular number of dimensions. The fit in two
dimensions generally appears to be adequate to represent the preference rankings of a group of
respondents for a number of stimuli (Churchill, 1983). There is usually a substantial improve-
ment in fit from one dimension to two dimensions, but only a slight additional improvement as
the number of dimensions is increased to three or even four.



CHAFPTER 2 . , 30

The unfolding algorithm used in this study was developed by Dr Muller of the National
Institute for Personnel Research, South Africa, for use with preference data (Meyer and Muller,
1990, in press). This procedure was developed from the unfolding model given by Schénemann
and Wang (1972) and a computational procedure for this model given by Wang et al., (1975).
This procedure was originally developed for paired comparison preference data and is based on
the maximization of a continuous likelihood function (Muller, 1984). Metric models of this type
explicitly specify a continuous function linking distances in the joint space to observed choice
probabilities. This can greatly simplify the computational aspects of an unfolding procedure.
The same approach can be applied to ranked data using a specified model for ranking, and
multinomial, instead of binomial distributions, to obtain a likelihood function appropriate to this
type of data (Muller, 1983). The computer program that was used in the present study to position
the stimuli and respondents in the joint space, NUNF 31, was developed by Dr Muller who also
performed the unfolding analysis. The computer unfolding analaysis of the ranked preference
data generated by the three composite questions, is given in Appendix IV (Cand E) and Appendix
V D). - | | |

The output of such computer programs, as is the case with multidimensional scaling, are
typically two-dimensional perceptual or preference maps. These maps represent the joint space
and provide useful information. Firstly information can be gained on the perceived similarities
between stimuli by comparing interstimulus distances. Secondly, this technique may be used to
group respondents on the basis of the similarity of their perceptions. Thirdly, the order of
preference of each respondent for each of the stimuli can be derived by measuring the geometric
distance between each stimulus and that respondent’s ideal point. The preference order is
inversely related to the ranked geometric distances between each stimulus and the respondent’s
ideal point.

Perceptual maps generated by unfolding analysis can be interpreted by visual inspection
(Churchill, 1983). Examination of the attribute (joint) space suggests that certain stimuli may
be considered sufficiently similar to be classified as members of the same set. Similarly,
respondents may also be located in clusters within this space. The specification of these sets or
clusters can be made by judgement once the stimuli and respondents have been mapped in the
joint space (Wentz, 1979). In order to highlight the spatial relationships between respondents
and the stimuli in this study, fields were superimposed on these maps. These fields enclosed
those stimuli which were independently rated by the respondents as being the most important.
Furthermore, the ideal point of each respondent was labelled according to the sector of the fishing
industry to which he belonged. This was done in order to highlight any differences in perceptions
regarding pollution control investments and policy preferences of the managers of the demersal
and pelagic sectors of the industry.

The strength of the multidimensional unfolding technique lies in its ability to represent the
preferences of respondents for a number of multiatribute stimuli in a summary form that is
relatively easy to interpret. The importance of factors or attributes of stimuli that underlie the
choices of respondents can then be inferred from the spatial arrangement of respondents and
stimuli. The simultaneous conceptualization of the rank ordered preferences of a number of
individuals would not normally be possible due to human cognitive limitations. Another
advantage of using the multidimensional unfolding technique is that the task required of
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respondents is very simple. Data collection involves the ranking of stimuli in order of preference.
One of the most important features of this technique is its ability to generate a metric output
(interval scaled) from a non-metric input (Green and Carmone, 1969).

There are however a number of limitations that must be borne in mind when using such
techniques. The measure of how well an analytical tool works is the measurement of its worth
(Wentz, 1979). Sometimes multivariate analysis works poorly or not at all. In the case of
multidimensional unfolding, for example, if respondents are not using the same dimensions to
evaluate multiattribute stimuli, severe problems may arise. In such cases, the algorithm chosen
to analyse the information may not be capable of accurately capturing the expressed rank ordered
preference relationships without violating the monotonicity constraint so severely as to render
the output of such analyses of little diagnostic use. Aaker and Day (1980), point out that
perceptions may not be homogeneous for all respondents. Observed differences in preferences
may therefore be confounded by differences in perception. They propose careful selection of
groups of respondents on the basis of individual responses or by prior knowledge of their
characteristics. This was done in the present study. Although respondents were drawn from two
sectors of the fish processing industry, both groups of managers were engaged in similar
activities and shared many characteristics in common. Furthermore, in order to ensure that all
. the respondents evaluated the stimuli in the same context when rank ordering their preferences,

the context of each stimulus presented to the respondents was made explicit.

Although it is possible to derive an order of stimulus preference and to group stimuli and
respondents on the basis of similarities using multidimensional unfolding, it is not however
possible to say by how much more one stimulus is preferred over an other. Thus caution must
be exercised when interpreting the output of perceptual maps since it is the inter-stimulus,
inter-respondent and stimulus-respondent distances, obtained as a co-product of the unfolding
analysis that is important. In interpreting the results of an unfolding analysié one must remember
that geometric distances between a respondent and the stimulus points are inversely related to
the relative preferences for that individual. Similarly two people with ideal points close to each
other will have the ‘same’ order of preference for the stimuli but in absolute terms it is possible
for one respondent to like all the stimuli while the other dislikes all of them (Muller, 1988).

From the practical point of view multivariate analyses cannot be performed without the use
of a computer. No procedure based on a mathematical model can hope to fully explain the
complexity of human behaviour. Hence expressed attitudes and intentions, as inferred from
preference data, frequently conflict with actual behaviour. Nonetheless, despite these inconsist-

“encies it seems reasonable to assume that there is a positive correlation between preferences,
attitudes, intentions and behavior (Green and Carmone, 1969). -

2.5 THE RESEARCH SCHEDULE

The sequence of activities and events that took place during this study is now given in order to
orientate the reader. After completion of an extensive literature search, informal and unstructured
interviews were held with government officials who were concerned with the administration of
pollution control policy, and with three members of the fishing industry. The purpose of these
interviews was to focus the scope of the present study.
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Prior to the commencement of the main study it was decided to establish the nature and
magnitude of the pollution problem within the Southern African fish processing industry. This
was approached as a panel survey in which government officials tasked with monitoring the
pollution and production processes of the industry were asked to assess the pollution control
effectiveness of the industry in terms of what could reasonably be expected from the industry.
The results of this study, which showed that a pollution problem did exist, are reported in
Appendix L. :

A draft questionnaire was then constructed to survey the opinions and viewpoints of senior
managers in the demersal and pelagic sectors of the fish processing industry with regard to
pollution control. The aim of this questionnaire was, firstly, to investigate the factors that
influenced the managers of the industry to invest in waste and pollution control systems and to
understand their behaviour with regard to pollution control. Secondly, this questionnaire was
aimed at establishing the preferences of these managers for various pollution control policy
options. The development and construction of this questionnaire is given in detail in the
following chapter.

The draft questionnaire was then typed and translated into Afrikaans, so thatit was available
in both official languages of South Africa. It was then pretested on thirty respondents, with some
knowledge of pollution control or fish processing, in order to identify frustrating and confusing
questions. Modifications were made to the draft questionnaire after each administration. A final
draft questionnaire incorporating all the changes suggested by the thirty respondents was then
compiled, typed and translated into both official languages.

The final draft questionnaire was then administered in a second pretest (pilot test) to fifteen
respondents who were either knowledgeable about the fishing industry or pollution, or both.
This pretest was carried out under conditions similar to those that would be used in the field to
collect data from the managers of the fish processing industry. The data collected from this
‘questionnaire was analysed using the identical methods that were to be used on the real data.

None of the respondents used in the two pretests were drawn from the the research
population. This was because the entire research population was to be surveyed and it was
assumed that any pre-exposure to the questionnaires could have introduced bias into the
responses of the research population.

Minor modifications and revisions were then made to the final draft questionnaire to
eliminate any points of confusion and ambiguities. This questionnaire was then translated into
Afrikaans as well so that respondents could receive a questionnaire in the language of their
choice. Both editions of the questionnaire were then typed, proof read and bound in booklet form
to facilitate handling and to improve their appearance (Appendix II B).

A letter was then written to the chief executive officers of all the demersal and pelagic
fishing companies outlining the aims and objectives of this study (Appendix II A). They were
asked to supply the names and telephone numbers of all the senior management executives
involved in making investments in waste and pollution control. Appointments for the researcher
to present all the nominated managers with the questionnaire, in person, were arranged tele-
phonically. The respondents were given a stamped and addressed envelope in which to return
the completed mail-type (self-administered) questionnaire. This was done to preserve the
anonymity of the respondents and in order to encourage frankness in their replies.
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Each respondent was given a deadline of one calendar month from the date of receipt of
the questionnaire to complete and return it to the researcher. One week after the expiry of the
deadline, A reminder letter was sent to all respondents (Appendix II C). A final follow-up
telephone call was made ten days after sending the reminder letter in which respondents were
asked to submit their questionnaires if they had not already done so. The reason behind the
strategy of reminder letters and follow-up telephone calls was in order to maximize the number
of replies and minimize the non-response error.

The completed questionnaires were then edited, coded and tabulated prior to analys1s A
summary report consisting of the findings of the questionnaire and preliminary conclusions
drawn from these findings was then compiled. This report served as the basis of the second
questionnaire.

The objective of the second questionnaire was to verify the findings and preliminary
findings of the first questionnaire. The typed draft (in English and Afrikaans versions) of the
second questionnaire was then pretested on the thirty respondents used to pretest the first
questionnaire. After the necessary revision, the final draft of the second questionnaire was again
pretested under field conditions, on the fifteen respondents who were regarded as knowledgeable
about the fishing industry, pollution control or both.

Final modifications were made to the second questlonnalre which was then also translated
into Afrikaans, prior to typing, proof reading and being put into booklet form (Appendix IIT A).
The second questionnaire was then mailed directly to all the respondents (including those who
failed to return the first questionnaire). The questionnaires were sent to the respondents in the
language of their choice. This had been established when the respondents had been presented
with the first questionnaire.

A deadline of one calendar month was set for the return of the second questionnaire. One
week after the expiry date a follow-up reminder letter was sent to all respondents (Appendix ITI
B). This letter included a final deadline and a statement to the effect that all respondents who
failed to return a completed questionnaire by the due date would be deemed to be in full
agreement with the findings and preliminary conclusions presented therein.

The findings of both questionnaires are presented in chapters five and six of this study. The
following two chapters discuss the content, development and construction of the first question-
naire in greater detail. '
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Questionnaire Development and
Construction: Part I

3.1 FACTORS IN QUESTIONNAIRE CONSTRUCTION

Two mail-questionnaires (self-administered) were used in the present study to survey the
opinions and viewpoints of fish processing industry management with regard to pollution
control. The objective of the first questionnaire was to gather information about waste control
and pollution control investment decisions as well as about the preferences of these managers
for various pollution control policy approaches. The objective of the second questionnaire was
to verify the findings and preliminary conclusions drawn from the data collected in the first
questionnaire. The second questionnaire also provided non-respondents to the ﬁrstquestlonnalrc
with a second opportunity to make their views explicit.

This chapter begins with an overview of the construction of the first questionnaire. The
factors that could influence managers of the fish processing industry toinvest in pollution control
and waste control systems are then examined. Chapter four continues with the description of the
construction of the first questionnaire and deals specifically with the viewpoints of these
managers regarding current pollution control legislation and their preferences for various
pollution control policy options.

{

Questionnaire construction is an iterative process. Rarely is it possible to develop a
questionnaire in a step-by-step manner, without some iteration and looping. The first step in
questionnaire construction involves the specification of the information that is required. The
information needs are defined by the research objectives which were given in section 1.3. A
number of decisions then have to be taken regarding the type of questions to be used, their
wording, sequence and response form.

Whether or not a respondent will give the correct information is generally a function of the
amount of work required in producing an answer and the sensitivity of an issue. In cases where
this effort may be excessive or cause irritation, it may be necessary to generalize the question
so as not to alienate the respondent from the rest of the study (Erdos, 1970; Oppenheim, 1966;
Payne, 1951). The amount of effort required by respondents to the present study in producing
an answer was decreased considerably by means of fixed-alternative questions.

Fixed alternative questions are most productive when the possible replies are well known,
limited in number and clear cut. Structured questions have the advantage that all respondents
reply to the same question and replies are therefore comparable (Kidder and Campbell, 1970).
They are appropriate for securing factual information as well as for eliciting established opinions
about specific issues (Table 3.1.1). A major advantage of fixed-alternative questions is that they
are simple to administer, tabulate, code and analyse (Bailey, 1982; Churchill, 1983).

Fixed-alternative questions which were used extensively in the construction of the first
questionnaire, were either of the multichotomous or scaled type. Multichotomous questions were
used to gather from respondents, factual and biographical data such as years of experience.
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TABLE 3.1.1
Advantages and disadvantages of fixed-alternative questions

ADVANTAGES.

High degree of standardization.

Easier to code and analyse.

Respondent clear as to what information is required.
Irrelevant responses kept to a minimum.

Higher response-rate 10 sensitive questions.

Less work required of the respondent.

oCUh N —

DISADVANTAGES.

1. Easier for respondent to ‘create’ a response.

2. Response categeries may not reflect arespondent’s posmon. '
3. Variation between respondents may be reduced.

4. Greater opportunities for clerical errors by respondents.

Fixed-alternative questions were also used to get respondents to rank their preferences as a
prerequisite for multidimensional unfolding analysis. Scaled questions were used to sample the
opinions and viewpoints of respondents with regard to specific issues. In the case of both types
of fixed alternative questions care was taken to ensure that the alternatives presented to
respondents were mutually exclusive (Figure 3.1.2). Fixed-alternative questions are objective
since they effectively eliminate scorer bias (Anastasi, 1968).

~

PLEASE CIRCLE THE NUMBER THAT BEST DESCRIBES YOUR ANSWER.

How many years experience do you hove in the fish processing .
industry?

0-4vyears
5-9years

10 -14 years

15- 19 years

20 - 24 years

25 and more years

I

112 (3 |45 |6

FIGURE 3.1.2
Example of multichotomous fixed-alternative gquestion.
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Fixed alternative questions are reliable i.e. internally consistent between similar groups,
because the framework of reference is often obvious from the alternatives. This helps to clarify
the question. During the pretesting of the first questionnaire it became apparent that not all
respondents were using the same criteria to evaluate the alternatives presented to them in each
question. This appeared to be due to the alternatives not being clearly defined. This problem was
overcome by making explicit those alternatives that appeared to present problems. For example,
instead of merely asking respondents about the investment priority that they assigned to
employee benefits in relation to other investments, a concrete example of employee benefits,
namely housing schemes, was provided.

The reliability of fixed alternative questions is however associated with a loss of validity.
This can occur when the answers provided do not reflect the true position of a respondent, due
to the omission of an appropriate response. Two steps were taken in order to ensure that the loss
of validity was kept to a minimum. Firstly, extensive prior research was undertaken involving
a comprehensive literature search and informal consultations with people who were knowled-
geable about the fish processing industry or pollution control policy, in order to ensure that the
alternatives presented were complete. The people who were consulted in this regard were mainly
drawn from the pretest population. Secondly, a contingency category (Other : Please specify...)
was provided in all questions that required respondents to state their preferences among listed
alternatives.

Several types of bias which exist can restrict validity of answers to questions (Bailey, 1982;
Churchill, 1983; Taylor, 1984). Such biases are not always due to the limitations of the research
instrument or to bias introduced by the researcher during the interpretation of responses. Bias
may also result from the interaction of the respondent and the data collection instrument. This
type of bias is known as ‘response bias’ and is due to a tendency on the part of a respondent to
alter responses to items in the questionnaire so that item scores indicate something other than
what they were intended to measure (Guilford, 1967).

One of the most common types of response bias is that of falsification. This is the deliberate
systematic distortion of responses by a respondent who is intent on creating a particular
impression of himself in terms of the scored results (Gordon and Gross, 1978). This type of bias
may occur when a respondent alters the facts to provide socially desirable answers in order to
portray himself in the best possible light (Wentz, 1979). A related bias is that of role selection
by respondents (Webb e al., 1966). This involves the selection of one of a number of ‘true
selves’ or ‘proper behaviours’ available to a respondent. The testing context could bias a
respondent towards a particular role. It is possible that some individuals are strongly influenced
by normative pressures, while for others the dominant influence comes from internalized
attitudes. In another group of people behaviour may be dependent on the instrumentality of the
attitude in satisfying certain needs. Some people may be able to tolerate much dissonance
between internal attitudes and overt behaviour if in return they can satiSfy certain needs (Taylor,
1984). '

~ Objective techniques confront the respondent with direct questions based on the assumption
that the respondent is both able and willing to reveal a behavioural pattern and to give reasons
for his actions. In such cases all answers to questions are accepted at face value. Objective
techniques work well when the research deals with subjects that do not involve the subject’s
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self-image or have a high emotional content. They can be useful in defining wholly rational
behavioural patterns and in identifying functional reasons for a respondents actions. If the
respondent can remain anonymous, objective techniques can also be used in research on more
sensitive matters. However in order to guarantee anonymity, researchers are limited to using
mail- questionnaires with a fairly structured format. | '

Another method for eliciting sensitive information is to use disguised questions (Bailey,
1982; Churchill, 1983). Such questions are designed to conceal the true purpose of the question
from the respondent. Disguised questions were not used in the present study. This was because
the sophistication of the respondents would have made it difficult to design such questions
without compounding the initial suspicions expressed by some of the research population about
the ‘hidden’ purpose for which the data was to be used. Any attempts to collect data by means
of disguised, questions that were discovered by respondents, could have seriously affected the
validity of the entire study as this could have led to some respondents withdrawing and others
providing normative replies.

Some authors are of the opinion that even though the validity of fixed-alternative questions
may be affected to some degree by response bias, such questions should not be discounted as a
means of measuring the underlying attitude variable. They believe that the amount of unwanted
variance introduced by fixed alternative questions is more than compensated for by the high
degree of reliability and relevance to the attitudinal domain (Kidder and Campbell, 1970; Taylo;,
1984).

Unstructured open-ended questions were used in the first questionnaire to probe more
complex issues in which the possible responses could not be adequately covered by fixed-alter-
native questions. Unstructured open-ended questions are especially suited to exploratory re-
search (Wentz, 1979). The objective of this type of question is to get a respondent to freely
express his opinion or viewpoint (Table 3.1.3). According to Bailey (1982), the response to such
questions may be a more accurate representation of a respondent’s true position on some issue.
However open-ended questions can create difficulties in coding and analysis because the

TABLE 3.1.3
Advantages and disadvantages of open-ended questions

ADVANTAGES.

1. Can be used when all possible responses are not known.
2. Allow respondents to answer adequately.

3. Allow probing of complex issues.

4. Allow more opportunity for self expression.

DISADVANTAGES

1. Collection of irrelevant information.

2. Analysis is not simple since data not standardized.

3. Coding may be difficult since subjective.

4. Certain level of communications skills required by respondent.
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collected data is not standardized resulting in the researcher having to infer a respondent’s
position. This in turn could affect the validity and réliability of results (Collins and Kalton, 1980;
Lemon, 1973). _ _

Prior to the administration of any questionnaire on the intended population, it is necessary
to pretest draft questionnaire. The objective of pretesting questionnaires is toidentify and modify
any frustrating, confusing or easily misunderstood questions that could prevent the intended
respondents from providing the required information (Bailey, 1982, Churchill, 1983; Wentz,
1979). Misunderstandings can be a source of non-response errors. Such errors are caused by the
failure of one or more selected population elements to reply to a question. Non-response errors
can seriously bias data. The actual modifications and improvements that were made after
pretesting, are discussed below together with the preparation and development of the specific
questions. Therefore only the general pretesting procedure and modifications made to the first
questionnaire will be discussed here.

Normally a pretest is performed on a small sample of the population of interest, prior to
administering the questionnaire on a larger sample of the same population. Although it is usual
practice to pretest questionnaires on individuals who share as many characteristics as possible
with the intended research population (Bailey, 1982; Churchill, 1983), this was not done in the
present study. The reason was that the entire research population was to be surveyed and it was
assumed that any pre-exposure to the questionnaire, even in a draft form, could have introduced
bias into their responses to the final questionnaire. '

A draft of the first questionnaire was presented in person and individually to thirty people
with some knowledge of pollution control, fish processing or both. During the personal
administration of this draft questionnaire each person was asked about difficulties they en-
countered in understanding the questions, as well as about the wording and specific terminology
that was used in their compilation. The questionnaire was then amended after each administration
to incorporate the suggested improvements, prior to being presented to the next person. As this
sequential procedure progressed, the number of necessary amendments per administration of
the draft questionnaire decreased.

Particular attention was paid to the wording of questions as it became obvious that some
questions needed much reading and rereading to be understood. Furthermore, in order to ensure
that respondents knew precisely what was required of them the questionnaire was translated into
Afrikaans. This was done because Afrikaans was the first language of many of the respondents
in the intended research population. .

The order in which questions were originally presented to respondents corresponded to the
order in which the research objectives were presented in section 1.3. Furthermore, a ‘funnel’
approach was adopted in that broader questions preceded questions dealing with specific issues.
For example, ques'tio'ns pertaining to the relative importance of investments in environmental
protection, were asked before specific questions regarding specific factors that influence
investments in waste control equipment.

During the pretesting of the first questionnaire some respondents expressed the opinion that
the industry might not be willing to divulge information regarding the effect of the business
environment on their operations or strategic investment priorities. The view was expressed that
the gathering of information about strategic investments in order to place environmental
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protection investments in perspective might be construed as an attempt to elicit information for
other purposes not connected to this study. Therefore, in order not to risk alienating respondents,
potentially sensitive questions were placed later in the questionnaire.

Besides ensuring anonymity, a number of measures were also taken to elicit answers to
sensitive questions (Ferber and Verdoorn, 1962; Locander and Burton, 1976; Montero, 1974;
Sudman and Braburn, 1973). Attention was paid to the way in which questions were phrased.
For example, when asking about discharging wastes, care was be taken to avoid implying the
social undesirability of such actions. Rather than asking respondents about the actual expenditure
of their companies on pollution control, respondents were asked to choose an alternative from
a number of given response categories representing different levels of expenditure.

Steps that were taken to ensure that the questionnaire was as concise as possible also had
an effect on the question order. These steps included the grouping of questions that required
respondents to perform similar tasks. For example, all the questions requiring respondents to
indicate their agreement or disagreement with provocative statements were combined into the
same section of the questionnaire. This enabled the instructions to be given once only. This step
resulted in a decrease of the total length of questionnaire. There is presumably also less resistance
to a short than a long questionnaire.

After making the necessary changes to the draft questionnaire, a final draft of the first
questionnaire was prepared and a pilot test performed on a group of fifteen persons with expert
knowledge of either the fish processing industry, pollution control or both. These experts were
drawn from the government departments of Health (air pollution), Water Affairs (water pollu-
tion) and Environment Affairs (Sea Fisheries Research Institute) as well as from the Fishing
Industries Research Institute. This pilot test was presented personally to these experts who were
asked to complete it in the presence of the researcher. The first questionnaire took most
respondents to the pilot test approximately forty minutes to complete with a standard deviation
of about fifteen minutes. The data collected from the pilot test was also analysed to ensure that
the statistical procedures chosen for this study were appropriate. Final amendments were then

TABLE 3.1.4
Steps in questionnaire construction

1. Specify the required information.

Determine the question content, type, response form, wording,
and sequence.

Determine the method of questionnaire administration.
Determine the physical characteristics of the questionnaire.
Re-examine steps 1 - 4 and revise where necessary.

Pretest draft questionnaire.

Revise draft questionnaire.

Pilot test revised draft questionnaire under field conditions,
including the analysis of data.

9. Final revision of questionnaire.

N

®NO AW
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made to the first questionnaire prior to using it to gather data from the research population. Table
3.1.4 summarises the steps in questionnaire construction. -

The development, content, structure and modification of specific questions relating to the
factors that could influence managers of the fish processing industry to invest in waste and
pollution control is presented below.

3.2 STRATEGIC INVESTMENT PRIORITIES

The need for investments in waste and pollution control programmes cannot be considered
independently of other demands made on an organization’s resources. Managers therefore need
to gather reliable and objective information about the threats and opportunities present in the
business environment. Managers must relate this information to the capabilities of their com-
_panies. Only then, can they make the optimum allocation of the resources at their disposal (Miller
et al., 1985; Uliana and Marcus, 1982). A company’s survival is dependant on the ability of its
managers to make timely and appropriate adaptations to a complex and changing environment.

The objective of the first question was to establish the priority of waste and pollution control
investments in relation to other strategic investments that the management of the fish processing
industry could make. As strategic investments are largely dependent on factors prevailing in the
general business environment, it was initially decided to present respondents with two artificial
business environments in order to establish the effect of factors in the business environment on
the investment priorities of the fish processing industry.

Two scenarios were constructed for South Africa, based primarily on economic consider-
ations (Roukens De Lange et al., 1986; Spies, 1984; Sunter, 1987; Warwick pers. comm., 1986).
The first scenario described a recessionary business climate based on Gross Domestic Product
(GDP) of 2%. The second scenario was based on a High growth GDP model of 5%. Both
scenarios presented explicit forecasts dealing with fixed investment levels, balance of payments,
interest rates, taxation, consumer spending, inflation, trade sanctions, labour relations, unem-
ployment and political stability.

The idea behind the two scenarios was firstly, to present a common frame of reference for
each respondent, and secondly, to establish to what extent the state of the economy influenced
the priority assigned to investments in environmental protection. The relative importance of
various strategic investments was to be established in the following way. A list of investment
options was to be compiled and presented to respondents. The respondents would then be asked
to rank these investments in order of priority according to the conditions given in each scenario.

It soon became evident during the first pretesting of the questionnaire that both scenarios
were unrealistic. The recessionary scenario was too pessimistic and the high growth scenario
was too optimistic. Furthermore neither scenario dealt specifically with the conditions that were
relevant to the fish processing industry. Rather than attempt to construct more realistic scenarios,
the researcher decided to allow the managers of the fish processing industry to construct a single
scenario based on their own perceptions of the future to the year 2000. :

Respondents were to be asked to consider the following factors: economic growth, interest
rates, tax rates, sanctions, labour relations, and govemmerit regulations. In order to make the
scenario more relevant to the fish processing industry factors such as, quotas, catch per unit
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C1. IN THE PERIOD BETWEEN NOW AND THE YEAR 2000, WHAT DO YOU BELIEVE TO BE
THE MAJOR STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS OR YOUR SECTOR
OF THE INDUSTRY?

(e.g. an opportunity could be the development of a non-quota species fishery and a
threat could be arise in the costs of key inputs e.g. fueb '

STRENGTHS
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FIGURE 3.2
Question Cl1




CHAPTER 3 _ ' 42

effort, cost of key inputs, consumer demands, and profitability were included. The intention was
then to ask respondents to rate each of these issues according to whether they perceived them
to be improving, staying the same, or worsening. Respondents would then be required to rank
a number of given strategic investments according to their perceptions about the future. This
approach was also abandoned during the pretesting stage. The researcher found that although
this approach may have provided the same framework of reference to respondents with regard
to the business environment, these factors were too broad to be of use to respondents in assigning
priorities to investments.

The approach finally decided upon was to ask the respondents to perform a vulnerability
analysis prior toranking investment priorities. This entailed the respondents listin g the perceived
internal strengths and weaknesses (i.e. the capabilities of the industry), and the external threats
and opportunities present in the business environment. Due to the different natures of the
demersal and pelagic sectors of the industry, respondents were asked to perform this vulnerability
analysis for their sector of the industry (Question C1, Figure 3.2.). The primary objective of this
question was to focus the attention of the respondents on specific issues that could influence
their priorities with respect to strategic investments for their sector of the industry. A subsidiary
objective of this question was to gain an insight into the relationship between factors in the
internal and external business environments of fishing companies and the role of these factors
in determining investment priorities.

Use was made of unstructured open-ended questions to establish the perceptions of
managers regarding the strengths weaknesses threats and opportunities facing their sector of the
industry. Unstructured open-ended questions can were used to probe these complex issues
because all the possible responses were not known (Churchill, 1983). In order to reduce the
amount of irrelevant information that open-ended questions tend to generate, respondents were
given an example of the type of information that was required. Furthermore the space provided
in which to give their replies was limited to six lines which served as an indication of the amount
of detail required. The problem of subjectivity inherent in the coding of the responses to this
open-ended question was overcome by simply counting the number of times an issue was
mentioned. This frequency count was used to suggest the relative importance of that issue.

3.3 THE RELATIVE IMPORTANCE OF INVESTMENTS
IN WASTE AND POLLUTION CONTROL SYSTEMS

Once information has been gathered about the internal and external environment of a business,
a number of strategic alternatives can be pursued to enable management to meet their objectives
(Byrnes and Chesterton, 1973). Managers may attempt either to modify or remove these
constraints set by the business environment or accept these constraints and attempt to achieve
their objectives within them. '
The strategic management process involves the development and maintenance of a viable
relationship between the business and its environment (Kotler, 1980). Drucker (1954) states that
‘industrial organizations need to develop objectives in eight key areas, namely, market share,
innovation, productivity, physical and financial resources, profitability, manager performance
and development, worker performance and attitude, and social responsibility. All of these



CHAPTER 3 ' 43

objectives can affect an organization’s survival and effectiveness. Companies therefore pursue
a number of objectives concurrently.

According to Bross (1986), fishing is a high risk activity that is dependent on the weather
and the skills of fishermen. Consequently, the fishing industry is subject to random fluctuations
in both yield and price (Cunningham et al., 1985). Such fluctuations could create financial
problems for some fishing companies (Siegfried, 1986). Being a highly capital intensive
industry, the fishing industry requires a high volume of throughput to maintain profitability
(Firth, 1985; Siegfried, 1986). Without profitability a business cannot maintain an adequate level .
of investment in assets that are needed for.the business to compete effectively and to grow
(Friedland, 1986).

South Africa has seen a significant decline in corporate profitability over the last few years.
Political upheaval and poor economic planning has lead to a net out flow of capital from South
Africa since 1976 (Miller, et al., 1978). This has resulted in a significant decline in corporate
profitability, especially over the last few years, due to the weakening of the rand against foreign
currencies, high inflation and high interest. High interest rates have serious implications with
respect to the acquisition of new technology as such acquisitions are often financed by credit
(Friedland, 1986).

In addition to the poor general economic conditions prevailing in South Africa, the fishing
industry is faced with escalating costs and low catches per unit effort. According to Stuttaford
(1985a), fuel accounts for more than 50% of the operating costs of the trawl industry. Similar
costs are incurred in the pelagic industry which uses fuel not only to catch fish but to power the
boilers and dryers used in ﬁsh meal production. These problems are exacerbated from time to
time, by fishing concessions awarded to foreign trawlers to operate in South African waters.
Such concessions are believed to contribute to a falling catch per unit effort (Anon, 1984). The
rise in production costs experienced by the industry has negative implications not only for the
competitive position of the South African fishing industry in relation to other fishing industries
but also for the competitive position of fisheries products in relation to substitute food products
(Bell and Kinoshita, 1973). This rise in costs may have facilitated the ability of other emergent
fishing nations to sell their fish on South Africa’s traditional markets (Anon, 1984).

Modernization can improve the profitability of an industrial concern in two ways. Firstly,
new technology may improve yields with existing raw materials. Waste recovery systems may
be of importance in this regard since the total number fish that may be caught in any fishing
season is limited by quota. Thus the less wastage the more product a company has to sell
(Royston, 1979). Secondly, technological improvements can result in lower operating costs and
thus allow for the production of certain products at competitive prices.

Potgieter (1986) estimates that over 84% of the pelagic fleet will have to be replaced over
the next twenty years at a discounted cost of more than R90 000 000. He states that experience
has shown that pelagic vessels can be maintained in a seaworthy condition for about twenty
years before costs become prohibitive. After twenty years such vessels cannot be upgraded by
the installation of new technologies without major reconstruction. The average age of trawlers
in the demersal fleet as at January of 1984 was 15,75 years for the deep sea fleet and 21 years
for the inshore fleet (Stuttaford, 1985b). Based on a life expectancy of 15 years, the average age
of the demersal fleet should ideally be 7.5 years (Stuttaford, 1985b) It would therefore appear
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that the modernization of the fishing fleet and other related production assets will be a major
investment priority of the Southern African fishing industry (Potgieter, 1985; 1986; Stuttaford,
1985b). »

Diversification is another option often employed by fishing companies to improve profi-
tability (Cunningham et al., 1985). Diversification entails the development of new products and
markets. Politi¢dl pressure in the form of trade sanctions has forced the South African fishing
industry to explore new markets for its products (Penrith, 1986). Furthermore, Potgieter (1985)
predicts that there will be a shift in emphasis, within the pelagic sector, from the production of
animal feeds in favour of products for direct human consumption. Although such products tend
to be more labour intensive as the fish cannot be handled in bulk as is the case with fish meal
production, products for human consumption generate more revenue.

A strategy, that can be used to improve profitability, which s closely related to the strate gic
option of diversification, is that of relocation of fishing effort. This may be achieved by fishing
companies either concentrating their efforts on alternative species or shifting their fishing
grounds to improve catch per unit effort. With regard to the former Potgieter (1985) believes
that the last of the under utilized fish resources in southern African waters such as tuna (Thunnus
sp.), squid (Loligo reynaudi) and certain species of mesopelagic fish, will be more fully
exploited. '

In contrast to diversification, a company may chose to specialize, that is, to focus more
narrowly on existing products and markets. Specialization is an attractive proposition only in
cases where companies have a monopoly or specific advantage over competitors. Specialization,
however does not seem a viable option for the Southern African fish processing industry as a
whole. This is due to ever changing consumer preferences and high production costs, which
‘could result in the industry bécoming less competitive, both in terms of other fisheries products
and substitute food stuffs (Bell and Kinoshita, 1973; Macloed, 1983). '

In the event of the fish processing industry deciding to specialize or diversify, investments’
will have to be made in the fields of research and development. Such investments are needed
if the industry is to exploit future opportunities successfully. In this regard, Potgieter (1985)
believes that the industry will need to concentrate on acquiring expertise in the exploitation of
alternative species as well developing processing technologies capable of producing new
products in order to satisfy consumer demands.

Fishing has become technologically more sophisticated over the past forty years (Whit-
marsh, 1977). This is also true of the South African fishing industry, where South African
government fiscal and monetary policy has promoted investments in capital equipment and
automation rather than the use of labour (McGregor, 1985; Relly, 1986). Nonetheless as the
fishing industry makes the transition from the mechanical into the micro-electronic age, the
industry will have to make investments in job creation and training if it is to remain effective
(Anon, 1982b; Anon, 1985a). At present most of the workers in the fishing industry are drawn
from the coloured population group and are unskilled (Prosch, 1985).

The relative shortage of skilled labour results in high wages being paid to skilled employees.
This in turn leads to demands from the labour unions for wage increases for their unskilled
workers that are far in excess of productivity gains (Miller et al., 1985). There is a perception
among the managers of the manufacturing industry in South Africa that labour problems and



CHAPTER 3 ) 45

the cost of employee benefits pose a threat to prosperity. A survey of one thousand businesses
in the Cape Province of South Africa found that labour problems were regarded as the third
highest threat to profitability after inflation and higher taxation (Hood, 1988; Friedland, 1988;
Page, 1988a; Page, 1988b). It appears that the labour unions will continue to exert pressure on
industry for improved remuneration and employee benefits. Thus it can logically be expected
that industry will make investments in employee benefits in the interests of improved labour
relations.

According to Burson (1974), the boundary between what’s good for the environment and
what’s good for business is no longer quite so clear. An enterprise can no longer make sound
economic decisions without taking into account the environmental consequences of its acts. The
way in which a company copes with its pollution problems affects its balance sheet, its profit
and loss statement, its price earnings ratio, its ability to raise capital at competitive rates and
maybe even its ability to sell its wares.

Business originally did only what society primarily required, namely, satisfying the needs
and wants of people for goods and services at affordable prices. Over the years this basic contract
has gone beyond the context of the market place. Today it is argued that business is the root
cause of many of the problems confronting society and must therefore be held responsible for
solving them (Lufkin, 1974). Public response to perceived pollution of the environment has been
to call on government to regulate the activities of the offending industry (Pentreath, 1978;
Senecca and Taussig, 1979). Pollution control regulations could force the fish processing
industry to install expensive pollution control systems at an inopportune time. This could result
in the curtailment of other more financially attractive ventures. Thus the fishing industry may
decide to make preemptive investments in pollution control in order to reduce public pressure
and the need for further regulations.

In the years ahead, conditions prevailing in the general business environment will influence
the choice of objectives and appropriate strategies of the fish processing industry. However,
distortions in the economy due to factors such as very high rates of inflation or taxation could
result in sub-optimal developments in the industry. Even though there may be an increasing
demand for fish and fisheries products, should the financial returns become marginal fishing
companies may continue to diversify their operations into areas unrelated to fishing where
returns may be higher (Potgieter, 1985). For example, Fishing companies may become invest-
ment holding companies in a high interest rate economic climate, rather than putting their profits
back into fishing where returns may not be as high. Cunningham et al. (1985) is of the opinion
that if the market price were to fall below average variable costs, some firms could be expected
to withdraw from the fishing industry.

In summary, there is a need to examine the strategic investments that a fishing companies
could make in order to establish the relative importance of investments in waste and pollution
control systems. Probable strategic investment options include, modernization, diversification,
specialization, research and development, job creation and training, employee benefits, waste
and pollution control, and investments unrelated to fishing. These options discussed above
formed the basis for questions C2 and C3 (Figure 3.3.).

Companies are understandably sensitive about divulging information about the details of
strategic plans since this could impact their competitive advantage. Therefore likely strategic



CHAPTER 3 : 46

3

C2. BASED ON YOUR PERCEPTIONS OF THE FUTURE, IN WHICH OF THE FOLLOWING
AREAS WOULD YOU BE LIKELY TO MAKE SIGNIFICANT CAPITAL INVESTMENTS?

Please tick in the appropriate space

U =Unlikely

L =Llikely

V = Verylikely U L Vv

DIVERSIFICATION (new products for new markets)

SPECIALIZATION

(Focus more narrowly on existing products and markets)

EMPLOYEE BENEFITS (e.g. housing schemes)

JOB CREATION AND TRAINING

POLLUTION CONTROL

MODERNIZATION PROGRAMMES ,

(ship replacement and/or upgrading production facifities) .
. WASTE/MATERIALS RECOVERY SYSTEMS

INVESTMENTS IN ENTERPRISES UNRELATED TO FISHING

RESEARCH AND DEVELOPMENT

OTHER: PLEASE SPECIFY

w >

™Moo

CmI@

C3. BASED ON YOUR VIEW OF THE FUTURE (TO THE YEAR 2000), PLEASE RANK ALL NINE
OPTIONS LISTED ABOVE (A - ) ACCORDING TO YOUR PERCEIVED INVESTMENT
PRIORITIES.

1 = Highest priority; @ = Lowest priority.
1...2...3...4...5...6...7...8...9...

FIGURE 3.3
Question C2 and question C3

investment options were generalized into categories of investments. Managers were then asked
to order the categories according to personal investment priorities rather than being asked about
the specific investment priorities of their companies. The questions relating to industry percep-
tion of the future and strategic investment priorities were also presented later in the questionnaire
so as not to alienate those respondents who may have been suspicious as to an imaginary
concealed purpose of the questionnaire. ‘ '

Each respondent was asked to rate and rank the list of possible strategic investment options
in order of personal priority, based on his own perceptions of the future of the fish processing
~ industry to the year 2000. Structured fixed-alternative questions were used in this question. The
rank ordered preferences were analysed using the multidimensional unfolding technique out-
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lined in chapter two. The ratings relating to the probability of investments were tabulated so that
the relative importance of various strategic investment priorities could be established.

3.4 FACTORS INFLUENCING WASTE AND
POLLUTION CONTROL INVESTMENTS

The fish processing industry is required from time to time to make capital investments in waste
control and pollution control systems. Such investments may result from public demands for a
cleaner environment, or from changes in environmental policy. Although many factors may
influence the decisions of management of the fish processing industry to invest in abatement
equipment, it was assumed that some factors may be more important than others in influencing
such decisions. A knowledge of the factors that are considered by management to be important
in such decisions could contribute to the understanding of the actions taken by the industry to
prevent and control pollution. Furthermore, such knowledge could also be of use in influencing
the management of the fish processing industry to take the necessary steps to improve their
abatement performance. ’ _

A distinction needs to be made between pollution control equipment and waste control
equipment. Although both do result in a reduction of pollution, the latter has made a direct
contribution to profits in terms of the material recovered from fish processing wastes. These
profits have been used to off-set the costs of investing in waste control or materials recovery
systems (Anon, 1975a; Water Research Commission, 1988). The distinction between waste and
pollution control equipment is somewhat artificial in that investments in pollution control could
represent a substantial saving in terms of fines avoided. However, such penalties appear to be
seldom invoked in South Africa. Hence the distinction between waste and pollution control
equipment, on financial grounds, appears to be valid. The researcher therefore decided to
establish the relative importance of financial, legal and social considerations to the management
of the fish processing industry management in making investments in waste and pollution control
equipment. ' |

Certain developments in the business environment are increasingly influencing manage-
ment decision-making (Kotler, 1980). These developments include the growth of public interest
groups, increasing amount of legislation and more rigorous enforcement of anti-pollution
regulations. Although there is mounting pressure on business to introduce the social costs of
production into the decision making process, it is normally only when the organization comes
into conflict with the community that the organization is called to account for its actions. (Bridges
etal., 1971; Kotler, 1980).

In locations closer to metropolitan areas, the community in the vicinity of a fish factory is
usually composed predominantly of people who have no connections with the industry. Pressure
from residents and rate payers in these areas has been effective in getting management of the
fish processing industry to modify their operations so as to reduce pollution. Public pressure and
a negative company image, has resulted in technological innovations such as the installation of
indirect fish meal driers, which have decreased the need for large scrubbing plants; improve-
ments to deodorisers; modifications to scum tanks; and evaporation of all 1iquid entering the
factory. Some managers claim, however, that the cost of evaporation and other means used to
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reduce waste exceeds the value of the recovered product (Anon, 1974; Anon, 1975a; Anon,
1982b). _

According to Downer (1976), it is generally assumed that firms make investment decisions
on the basis of the net present value of future income that investments will generate. Downer
(1976), made a study of the methodology employed by 70 major Canadian corporations when
making capital investment decisions. He found that business acumen was frequently substituted
for formal financial calculations. Mintzberg er al. (1976) agree that decision-making by,
managers is not necessarily scientific and systematic. They state that studies have shown that
most managers are action orientated and dislike reflective activities. Consequently important
decisions may be made on the basis of ‘soft’ information such as gossip, hearsay and speculation.
Ferrar (1974) however, does not believe that this is how investment decisions in pollution control
equipment are made. He suggests that investments in pollution control are extremely sensitive
to financial calculations. Such calculations, for example, the net present value of investments,
would include the estimation of the value of fines and penalties avoided by the company by
the acquisition of such equipment. '

Likewise it appears that financial calculations of return on investment are of importance
in waste control investment decisions, particularly in terms of the value of the recovered product
(Anon, 1975a; Anon, 1982b). In this respect it must be pointed out that quota size may play a
role in decisions to invest in waste control equipment from the point of view that waste control
systems are a means of maximizing utilization of a seasonally limited resource. The potential
competitive advantage that could be achieved, by the installation of waste control equipment,
over those companies that do not, could be an important consideration. On the other hand if the
quota is set too low, waste recovery may not be an economically viable option.

When companies are compelled by law to install waste control equipment, the managers
may seek ways to mitigate the financial impact of such investments. This may be especially true
in those cases where the financial returns from such investments may be marginal. Under such
conditions existing financial incentives within the Income Tax Act may be of some importance
in investments of this nature. Another option for reducing the direct cost to firms of legally
mandated expenditure aécording to Kefalas and Carrol (1976/7), is to pass these costs on to
customers. This option may be attractive to managers as it may have the least adverse effecton
the profitability of a company especially when the installation and operating costs of the
system are high. In the case of public companies high production costs could translate into lower
dividends being paid out to share holders. This could in turn result in share holders withdrawing
their capital. ' '

The pollution prevention capabilities of waste control systems, may be of importance in
decisions to invest in waste control systems. These systems may have the potential to pay for
themselves, whereas dedicated pollution control systems cannot generate revenue. According
to Royston (1979), business tends to regard pollution control as a major financial burden to be
avoided as long as possible and then to be undertaken only very reluctantly. This may be because
expenditures on pollution control are designed to affect the long-term quality of life but add
nothing materially to short-term productivity (Sihler and Meiburg, 1977).

The issues involved in waste control investment decisions presented above formed the basis
for questions A1 and A2 (Figure 3.4.1). These questions were aimed at establishing the relative



CHAPTER 3 49

Al. HOW IMPORTANT ARE EACH OF THE FOLLOWING FACTORS IN INFLUENCING YOUR R
DECISION TO INVEST IN WASTE CONTROL EQUIPMENT?

Investments in waste control equipment can off-set costs either partially or wholly in

terms of materials recovered.

Please tick in the appropriate space

U =Unimportant

M = Moderately important

V = Veryimportant U MV

A. SPECIFIC ANTI-POLLUTION REGULATIONS

(in terms of the value of fines avoided)
B. QUOTA SIZE (waste control equipment can improve
yield of the fixed amount of raw material that
the company has to process)
RETURN ON INVESTMENT (value of product recovered)
PREVENTION OF POLLUTION (protection of the local environment)
PROFITABILITY OF THE COMPANY ‘
COST OF THE WASTE CONTROL SYSTEM
(capital, installation and operating)
COMPANY IMAGE (complaints from the public)
COMPETITIVE ADVANTAGE (of installing a waste recovery system)
EXISTING FINANCIAL INCENTIVES (initial allowances, depreciation etc.) |
THE ABILITY TO PASS COSTS ON TO CUSTOMERS
INTERESTS OF COMPANY SHARE HOLDERS
OTHER: PLEASE SPECIFY

mmoO

CRCTIQ

A2. AFTER CONSIDERATION OF THE FACTORS (A - K) LISTED ABOVE, PLEASE RANK ALL
ELEVEN OF THE FACTORS IN ORDER OF THEIR IMPORTANCE TO YOU WHEN MAKING
CAPITAL INVESTMENT DECISIONS IN WASTE CONTROL TECHNOLOGY.

1 = most important; 11 = least important, e.g. if you feel that G is the most important
factor, write it in the space nextto 1 and so on.

1...2...3...4...5...6...7...8...9...10... 11,

FIGURE 3.4.1
Question A1 and question A2

importance of economic, social and legal factors to managers of the fish processing industry
when making investments in waste control equipment. The economic factors included the cost
of the system, return on investment, quota size, the profitability of the company, existing
financial incentives, competitive advantage and the interests of the share holders. Social factors
included the ability to pass on costs to customers, prevention of pollution and company image.
The role played by law in investment decisions was represented by anti-pollution regulations.
Although the above factors were presented separately to respondents for evaluation in question
Al, in reality some of these factors are interdependent to some degree. The aim of presenting
each of these factors separately was primarily to highlight whether social, economic or legal
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PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number
1 =Strongly agree

2 =Agree

3 =Uncertain

4 =Disagree

5 = Strongly disagree

E7. QUOTA RESTRICTIONS HAVE SIGNIFICANTLY INFLUENCED INVESTMENT IN WASTE
RECOVERY SYSTEMS

112731415

FIGURE 3.4.2
Question E7

factors had the greatest influence in the waste control investment decisions of fish processing
industry management. .

Respondents were asked to rate and rank the various factors involved in waste control
investment decisions in order of their perceived importance of such decisions. The relative
importance of the various factors was obtained by counting the number of times that each factor
was rated as very important by respondents. The ranked factors were analysed by multidimen-
sional unfolding analysis in order to generate perceptual maps to discover the structure under-
lying such investment decisions.

A separate question (E7, Figure 3.4.2) was constructed to investigate the effect of quota
restrictions in influencing investments in waste recovery. This was done in order to investigate
the relationship between quota size and the viability of such investments.

3.5 FISH PROCESSING INDUSTRY MANAGEMENT OPINION
AND VIEWPOINT REGARDING ASPECTS OF POLLUTION CONTROL

In order to gain an insight into the reasons for the poor pollution abatement performance of many
factories within the industry, the researcher decided to probe some issues relating to pollution
control directly so that respondents’ viewpoints and opinions would not have to be inferred.
The first issue that needed to be addressed was that of the perceived relationship between
untreated factory wastes and harm to the marine environment (question E9; Figure 3.5.1). It
seems reasonable to assume that the attitudes of managers of the fish processing industry
regarding the necessity for expenditure on pollution control will be largely dependent on their
beliefs about the damage that untreated wastes can cause. It seems likely as well that the
perceptions of managers in regarding the potential harmfulness of untreated wastes will also
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PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number
1 = Strongly agree

2 =Agree

3 =Uncertain

4 = Disagree

5 =Strongly disagree

E9. UNTREATED FISH FACTORY EFFLUENT CAN RESULT IN SIGNIFICANT HARM TO THE
MARINE ENVIRONMENT

112134 |5

FIGURE 3.5.1
Question E9

play a role in their assessment of whether their expenditure on pollution control has been
economically justifiable (Question E4, Figure 3.5.2).

An issue related to the perceptions of managers regarding the perceived economic justifi-
cation of pollution control expenditure, is that of the impact of legally mandated costs. Some
industrial managers have claimed that environmental protection legislation has contributed to

PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number

1 =Strongly agree

2 =Agree

3 =Uncertain

4 . =Disagree _

5 = Strongly disagree ‘

E4. OUR COMPANY’S EXPENDITURE ON POLLUTION CONTROL HAS BEEN
ECONOMICALLY JUSTIFIABLE

11213415

FIGURE 3.5.2
Quesﬂon E4
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PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number
1 =Strongly agree

2 =Agree

3 =Uncertain
4 = Disagree

5 =Strongly disagree

Eé. POLLUTION CONTROL REGULATIONS CONTRIBUTE SIGNIFICANTLY TO INCREASED
PRODUCTION COSTS.

1121345

FIGURE 3.5.3
Question Eé

unemployment, fuelled inflation, stifled investment and economic growth and hindered econ-
omic efficiency (Leonard et al., 1977). In order to establish whether similar views were held by
managers of the fish processing industry, managers were asked about the perceived relationship
between pollution control regulations and production costs (Question E6, Figure 3.5.3).

F1. WHAT PERCENTAGE OF YOUR COMPANY'S ANNUAL BUDGETED EXPENDITURE DO
YOU ESTIMATE IS SPENT ON POLLUTION CONTROL?
(Averaged over a five-year period)
CAPITAL EXPENDITURE ' OPERATING EXPENDITURE
0-4% 0-4%
59% 59%
10-14% 10-14%
15-19% 15-19%
Over 20 % Over 20 %
Cannot be estimated Cannot be estimated
Cannot be divulged Cannot be divulged
FIGURE 3.5.4
Question F1
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The researcher felt that it would be of value to substantiate the viewpoints of managers
regarding the relationship between pollution control expenditure and production costs. Managers
were therefore asked to estimate the average percentage of budgeted expenditure allocated to
pollution control (Question F1, Figure 3.5.4). They were asked to estimate this average
percentage over a five year period in terms of both capital and operating expenditure as
investments in pollution control tend to be made on an irregular basis (Royston, 1979).

This chapter has presented an overview of the construction of the first questionnaire. The
development of specific questions, based on factors that could influence managers of the fish
processing industry to invest in pollution and waste control systems, were then described.



CHAPTER 4

Questionnaire Development and
Construction: Part I1

This chapter continues the description of the preparation of the first questionnaire. Pollution
control policy issues are examined with a view to establishing the deficiencies of current policy.
The discussion is then directed at the various policy options that could be used to control
pollution as a prelude to establishing the preferred policy options of the fish processing industry.

4.1 FISH PROCESSING INDUSTRY MANAGEMENT VIEWPOINT ON
CURRENT POLLUTION CONTROL LEGISLATION

During informal discussions with senior executives in the fish processing industry, concern was
expressed about the ability of the industry to comply with certain provisions of existing
legislation. Claims were also made that insufficient consultation had taken place between the
industry and the government prior to the promulgation of new regulations (Malherbe pers.
comm., 1987; Silverman pers. comm., 1987). It was therefore decided to investigate these issues
to establish whether such views were representative of the fish processing industry management.
The viewpoints and opinions of the Southern African fish processing industry management
regarding current pollution control legislation are important because they may suggest possible
explanations for the inadequacy of this policy to control fish factory pollution.

A study conducted by Kefalas and Carrol (1976/7), surveyed American business executive
opinion regarding the Federal Administration’s environmental protection policy. The Kefalas
and Carrol study served as the basis for some of the questions used in the present study to survey
the viewpoints of the Southern African fish processing industry management with regard to
pollution control legislation.

Provisions of a large number of South African parliamentary acts, provincial ordinances
and local by-laws are concerned with the control of pollution in fish processing industry. The
researcher therefore decided to establish what the general perceptions of managers were
regarding all the legislation pertinent to the industry, rather than attempting to establish the
perceptions held about specific laws and regulations. :

A question of Kefalas and Carrol (1976/7) concerned with the realism and timeliness of
environmental protection was expanded to include other aspects of legislation. This was done
in order to highlight other possible problems with current pollution control policy. Managers
were asked to give their general impressions about existing pollution control legislation with
regard torealism, timing of regulationimplementation, fairness inimplementation, severity

‘or leniency of penalties, flexibility as to the method of cohtrolling pollution, complexity of
laws and regulations, number of regulations and the opportunity for industry input into
the compilation of regulations. Managers were required to give theirimpressions about existing
pollution control legislation in terms of each of the above issues. In order to do this, managers
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D1. HOW DO YOU FEEL ABOUT EXISTING POLLUTION CONTROL
LEGISLATION WITH REGARD TO THE FOLLOWING ISSUES?
Please circle the category which best describes each issue.
A. REALISM
very unrealistic  unreqlistic  realistic  very realistic
B. TIMING OF REGULATION IMPLEMENTATION
very premature  premature  timely  overdue
C. FAIRNESS IN IMPLEMENTATION
very unfair  unfair  fair  very fair
D. PENALTIES .
verysevere  severe adequate lenient  very lenient
E. FLEXIBILITY (as to method of controlling poliution)
very inflexible  inflexible adequate flexible  very flexible
F. NUMBER OF REGULATIONS '
fartoomany toomany enough toofew  fartoo few
G. COMPLEXITY OF LAWS AND REGULATIONS
very complex complex adequate simple  very simple
H. OPPORTUNITY FOR INDUSTRY INPUT INTO COMPILATION OF
REGULATIONS
very limited  limited  adequate  excessive

FIGURE 4.1.1
Question D1

PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Piease circle the appropriate number
1 = Strongly agree '

2 =Agree

3 =Uncertain

4 - = Disagree

5 =Strongly disagree

E2. IT IS THE WAY THAT THE LAW IS APPLIED RATHER THAN THE LAW ITSELF THAT CREATES
PROBLEMS.

112(31415

FIGURE 4.1.2
Question E2 _
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PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number
1 = Strongly agree

2 =Agree

3 =Uncertain

4 =Disagree

5 = Strongly disagree

ES. THE GOVERNMENT WILL ONLY TAKE PERSISTENT OFFENDERS TO COURT PREFERRING
"TO SETTLE MOST DISPUTES BY NEGOTIATION.

1123145

FIGURE 4.1.3
Question E5

were required to choose a response, from a list of alternatives, that was closest to‘theirv own
position with regard to each issue (Question D1, Figure 4.1.1).

South African environmental laws are generally regarded as satisfactory legal instruments
for positive action (Pentreath, 1978; Rabie and Erasmus, 1983). The fault appears to lie in the
_ way in which these laws are enforced. Sporadic, selective or inadequate enforcement can lead

to a situation in which the industry ignores the efforts of government with relative impunity,
secure in the knowledge that government will only take the most blatant offenders to court
(Blackman and Baumol, 1980; Forster, 1976).

‘In view of the above suggestion that the problem with current environmental policy was
one of administration and not the law itself, the researcher decided to establish whether this view
was also held by the managers of the fish processing industry (Question E2, figure 4.1.2)

In addition, managers were specifically asked if they believed that the government would
prefer to prosecute or negotiate with offenders (Question E5, Figure 4.1.3).

Managers were questioned as to whether they believed that the discharge of untreated
“wastes should remain a criminal offence (Question E8, Figure 4.1.4).

This question was included to augment the question (E9, given above in section 3.5.)
concerning the perceived relationship between the discharge of untreated wastes and harm to
the marine environment. Both of these questions were included to provide an insight into
fundamental attitudes held by respondents about the perceived need for pollution control
measures taken by the fish processing industry.
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PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number
1 = Strongly agree

2 =Agree

3 =Uncertain

4 - =Disagree

5 =Strongly disagree

E8. THE DISCHARGE OF UNTREATED WASTES FROM FISH FACTORIES SHOULD REMAIN A
CRIMINAL

11213145

FIGURE 4.1.4
Question E8

4.2 POLLUTION CONTROL POLICY PREFERENCES
OF FISH PROCESSING INDUSTRY MANAGEMENT

The highlighting of general problem areas within current pollution control legislation is
important from the point of view of developing better regulations. It is however also necessary
to examine specific policy instruments with the objective of identifying those policy options
which are most likely to achieve the goal of protecting the environment from pollution. A
knowledge of fishing industry preferences as to the pollution control policies that they would
prefer the government to adopt could contribute to the formulation of more effective policy.

According to Johnson (1972) policies that are perceived by industry to be fair and
reasonable are more likely to be complied with than policies that are perceived to be too stringent
or economically crippling. However, policies that serve the interests of the industry, may not
necessarily serve the best interests of society. Nonetheless preferred policies should be given
serious consideration, particularly when pollution control policy may be rendered ineffective
due to government administrative deficiencies (Rabie and Erasmus, 1983).

Pollution control can be achieved using any one of a number of policy approaches applied
either alone or in combination. Pollution control policies may be directed at controlling pollution
directly by regulating the technology that may be used in production or directed at the residuals
produced. Another approach that could be used, while not specifically aimed at controlling
pollution, may achieve similar results. This approach involves limiting the quantities of resources
that may be used in production. Pollution control can also be achieved by holding people
accountable for the negative social costs that are imposed on others as a result of their activities.
- The major policy options that can be used to control pollution are given below. These options
were presented to managemeni of the fish processing industry in order to ascertain their personal
preferences among the various policy options (Figure 4.2.).
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B1. WHICH OF THE FOLLOWING POLICY OPTIONS WOULD YOU LIKE TO SEE USED AS THE

PRINCIPAL MEANS OF PROMOTING POLLUTION CONTROL IN THE FUTURE?

Investments in pollution control equipment do not contribute directly to profit and do
not form part of the process of manufacture e.g. scrubbing towers to prevent air

pollution.
Please tick the appropriate space: Y = Yes; U = Uncertain; N = No

A

QOm

T

“~

PERMIT SYSTEM BASED ON THE SPECIFICATION OF (APPROVED) PRODUC-
TION EQUIPMENT WITH A PENALTY FOR PERMIT CONTRAVENTION (e.g.
Atmospheric Pollution Prevention Act; choice of equipment limited)
PERMIT SYSTEM BASED ON MAXIMUM LEVEL OF WASTE THAT MAY BE
DISCHARGED WITH A PENALTY FOR PERMIT CONTRAVENTION (e.g.
Water Act; the method of achievement left to the individual company)
PRIVATE LAW REMEDIES (which allow for individuai victims of pollution
to sue the polluter for compensation or to apply for an interdict)
FINANCIAL INCENTIVES IN THE INCOME TAX ACT (e.g. tax credits, initial
allowances and depreciation for approved investments in anti-poliu-
tion equipment. At present the Act only applies to equipment used in
the process of manufacture)

LEGISLATION BASED ON THE EFFECTS OF POLLUTION (e.g. the Sea Fish-

eries Act which makes it an offence for any one to discharge anything-

to sea that may have adverse effects on the marine environment; guilt
is presumed until the contrary is proved)

COMPULSORY INSURANCE (for compensating victims of pollution)
INPUT SURCHARGES ON RAW MATERIALS (levy on the raw materials used
in production)

EFFLUENT / EMISSION CHARGES (residuals tax)

NON-COMPLIANCE PENALTIES (to remove the economic advantage of
not complying with pre-set discharge conditions)

SUBSIDIES AND GRANTS FOR APPROVED ANTI-POLLUTION EQUIPMENT
SUBSIDIES FOR APPROVED IN-PLANT MODIFICATIONS TO IMPROVE
EFFICIENCY (and thereby improving effluent quality; at present no such
incentive exists)

GOVERNMENT EXPROPRIATION OF OBSOLETE POLLUTION PRODUCING
EQUIPMENT (compensation received to be used to off-set the cost of
new more efficient equipment) '

TAX ON PRODUCTION OUTPUT OR RESTRICTING THE QUANTITY OF
GOODS PRODUCED (reducing pollution by decreasing production)
MARKETABLE POLLUTION PERMIT SYSTEM (A fixed number of rights to
pollute up to a specified level in a region are obtained from govermn-
ment by bidding. Companies that manage to decrease their pollution
to below the level for which they hold a right, may sell the surplus
poliution capacity to other companies wishing to enter the region or
use it for their own expansion)

OTHER: PLEASE SPECIFY

Y

U N

FIGURE4.2 (O)
Question Bl
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B2. PLEASE RANK ALL FOURTEEN OF THE POLLUTION CONTROL POLICY OPTIONS (A - N)
IN ORDER OF PREFERENCE, THAT YOU WOULD LIKE TO SEE USED AS THE PRINCIPAL
MEANS OF PROMOTING POLLUTION CONTROL.

1 = most preferred; 14 = least preferred. . _
1...2...3...4...6...6...7...8...9...10...11...12...,13...14...15...

FIGURE 4.2 (b)
Question B2 .

Respondents were asked which of the policy options presented above, in the form of a
composite fixed-alternative question, they would like to see used as the principal means of
promoting pollution control (Questions B1 and B2, Figure 4.2.). Respondents were required to
rate and rank these options in order of preference. The ratings were tabulated to show those
pollution control policy options that were the most preferred. The rank ordered preferences were
analysed using multidimensional unfolding analysis to investigate the structure underlying the
preferences of the managers of the fish processing industry.

The key attributes of the major pollution contrdl policy approaches have been presented
below. This has been done in order to gain an understanding of why certain pollution control
policy options are favoured by the managers of the fish processing industry, whereas others are
not.

4.2.1 Controlling The Pollution Source

. Pollution control policy may be aimed directly at the pollution source. Source controls may
promote acquisition and use of specific equipment or processes. Regulatory legislation incor-
porates numerous mechanisms for the control of environmental problems. Legislation in this
category is usually prescriptive in that a process, procedure, result or inter-relationship is set out.
The legitimate pursuance of certain activities under a regulatory system is usually subject to
licencing or registration incorporated in a permit system. ' .

Permit systems are often based on standards which are related to the quality of the receiving
environment (Hirvonen and Cote, 1986). Standards however, may not be based on scientific
knowledge and indeed be arbitrary. ‘A standard can be.defined as a legally enforceable minimum
requiremeht established by an authority’ (Lusher, 1984). Essentially two types of standards are
used in South Africa. These are the environmental quality standard and the specification
standard. | '

The environmental quality standard indicates what reduction in liquid discharges must be
achieved. The choice of method and equipment, needed to achieve the standard, is usually left
up to the individual company. In South Africa, general and special standards are prescribed for
effluents. '

Provision is made in terms of the Water Act 54 of 1956 for firms wishing to discharge an
effluent to obtain an exemption from the Department of Water Affairs before the commencement
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of production. This exemption would conditionally release such firms from complying with
either the general or special standards.

Specification standards can be applied to the technology used in production. Equipment
used in production may be specified on the grounds that it is capable of reducing pollution by a
known amount. Specification standards differ from quality standards in that the primary
determination of allowable contaminants is based on analysis at source and not on actual
concentrations in the receiving environment. Specification standards may however reflect
extrapolations of criteria that define the desired use of the receiving environment.

In South Africa a system of emission quality control standards has been considered
impractical except in the case of smoke from boilers and other fuel burning appliances (Fuggle
and Rabie, 1983). Consequently the Atmospheric Pollution Prevention Act 45 of 1965 makes
provision for the Chief Air Pollution Officer to issue a registration certificate to industries
wishing to operate scheduled processes. These registration certificates specify the use of the best
practicable technology (BPT), which reflects an application of demonstrable and sound treat-
ment technology that is affordable by the relevant sector of the industry (Freeman, 1980;
Hirvonen and Cote, 1986).

Industrial noise can be controlled by means of performance standards which specify the
maximum noise level allowable. Noise can also be controlled by the specification of the
technology that may be used. Industrial noise in South Africa can be regulated either in terms
of the Machinery and Occupational Safety Act 6 of 1983 or by means of by-laws in which
standards are not prescribed but reliance is placed on vague subjective descriptions such as
‘excessive noise’ (Semmelink and Rabie, 1983).

Regulatory legislation is usually supported by the application of the criminal penalty. This
penalty can be invoked when the conditions set out in the permit are not being adhered to or that
a person is engaging in a scheduled process without a licence (Fuggle and Rabie, 1983). The
most important aspect of the permit system is that it is possible to take preventative action before
harm is done. Furthermore, a licence to operate could include provisions whereby the licence
could be suspended or cancelled for not complying with its conditions.

Enforcement of regulatory legislation could be made more effective if the courts, in addition
to the normal fine, were to determine the monetary advantage gained by the convicted person
in the commission of the offence and impose a fine equal to that amount (Blackman and Baumol,
1980; Brady and Cunningham, 1981; Miller, 1980; Rabie and Erasmus (1983), suggest that in
non-compliance penalties could be extended to include the confiscation of products and
equipment used in their manufacture. However, Skinner (1973) is of the opinion that a person
who is punished is not necessarily less inclined to behave in a given way. He is more likely to
learn how to avoid punishment.

Administrative deficiencies and occasional outright failures of the regulatory approach,
have led some regulatory authorities to investigate programmes that employ pricing incentives
to control pollution (Blackman and Baumol, 1980; Brady and Cunningham, 1981). Some authors
believe that since the origin of environmental problems lies in economic activity, economic
incentives can be used to solve these problems (Drucker, 1977; Krier and Bell, 1980; Pigou,
1950; Rosencranz, 1981).
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Economic incentives comprise measures taken by government to encourage industry to
comply with the law. The concept behind the use of economic incentives is to alter the relative
prices for engaging in various activities in such a way as to make it less costly to comply with
regulations than to ignore them (da Cunha, 1982; Brady and Cunningham, 1981). Fiscal
measures are specific in that the government can target the financial inducement at specific
industries to encourage them to invest in specific technology, use specific fuels, or even to locate
their operations in specific areas (Delogu, 1976; Downer, 1976; Brady and Cunningham, 1981).
Positive investment incentives lower the costs of making certain purchases. Downer (1976, p3)
defines an investment incentive as a financial advantage given to a firm, either in the form of a
cash grant or by some alteration in the size or timing of the firm’s tax payments, in return for
making a specified type of investment. The most common positive financial incentives are
income tax allowances and subsidies, both of which have many features in common.

The most common incentives within the South African Income Tax Act 58 of 1962, are
accelerated depreciation (wear and tear) allowances, investment exemptions and investment tax
credits (Silke et al., 1982, p9). At present there are no provisions in this Act for dedicated
pollution control equipment. In order to qualify for the allowances in the Income Tax Act
(sections 11(e), 12(1) and 12(2)), the equipment must form part of he process of manufacture.

Various tax incentives, particularly those aimed at stimulating economic growth, have
resulted in a marked reduction of South African corporate tax payments. The government has
not been able to accurately quantify the loss of revenue resulting from the granting of such
allowances (Margo, 1987; Miltz, 1984). This has led to the recommendation that the government
should give direct subsidies rather than use the tax system for activities that it wishes to promote
(Margo, 1987). According to James and Nobes (1978), subsidies are attractive policy instruments
because they are quantifiable. Furthermore, a high degree of specificity and control can be built
into them. :

Some authors are in favour of some short term financial assistance for companies which
built their production facilities under one set of regulations, and are at some later date are required
to improve their abatement performance (Koppernaes, 1975; Passer, 1971; Nelson, 1973). In
these cases where factories are unable to meet the new level of abatement performance that is
required, Fuggle and Rabie (1983) propose that two other options could be considered. Firstly,
where upgrading is not economically feasible, the plants concerned could be allowed to operate
at less than the desired level for the rest of their economic lives. Secondly, if the authorities
should decide that the first option is not acceptable they could expropriate the obsolete
equipment. In the case of government expropriation, the compensation received could be used
to offset some of the costs of acquiring new technology.

4.2.2 Controlling The Residuals Of Production

Another approach to controlling pollution from fish factories is to target legislation at the
residuals of production. Legal instruments in this category include statutory legislation which
incorporates direct controls, private law delictual remedies and residuals charge systems.
Statutory law is enacted by Parliament and bodies to which power has been delegated
(Miller et al., 1978). Most of the laws for the protection of the environment in South Africa fall
into this category. Such laws provide for the direct control of pollution. Direct controls have
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also been the mainstay of environmental policy in the United States and Europe. Direct controls
have been termed a ‘command and control approach’ and incorporate prohibitory legislation
(Deland, 1980). Prohibition involves the total legislative ban on various activities. Such
legislation is usually supported by the application of the criminal penalty as'a primary or
independent sanction (Rabie and Erasmus, 1983). _ :

South African legislation pertaining to pollution originating from the activities of the
fishing industry is contained in a number of parliamentary acts, provincial ordinances, local
by-laws, and ministerial regulations. Prohibitory legislation pertaining to the fish processing
industry appears to be aimed at controlling pollution which results from the activities of the
industry and which could have adverse effects on the environment. Such regulations are usually
justified by government relying on the public health argument that suspected negative effects
are a sufficient basis for compelling abatement (Grima, 1976; Hagevik, 1970). .

The use of direct controls to protect the environment supported by the criminal sanction
appears to be an inefficient coercive tool. This is because the accused is protected in many ways.
The burden of proof and evidentiary requirements are very onerous and present formidable
standards that have to be met in order to secure a conviction (Rabie and Erasmus, 1983; Rabie
and Lusher, 1986; Willard, 1981). Amendments have however been made to some South African
laws to facilitate the position of the authorities.

A 1972 amendment to the Water Act 54 of 1956 (section 23 (1)) improved the position of
the government considerably with respect to securing a conviction. In order to secure a
conviction in terms of this Act, the state has only to prove that the accused’s action could render
water less fit for the purposes for which it is or could ordinarily be used. The mere potential
threat of pollution is enough to attract liability (Rabié and Lusher, 1986). An amendment to the
Sea Fisheries Act 58 of 1973 has similarly improved the position of the state. The presumption
is made in terms of this amendment that pollution occurring within eight kilometers of a fish
factory was or is being caused by that factory until the contrary is proved.

Common law procedures can also be used to control and prevent pollution. Common law
involves custom, judicial precedent and legal treatises. The delictual remedies afforded by the
actio legis aquiliae and the actio injuriarum are available to those who have been adversely
affected by pollution (Rabie and Erasmus, 1983). When the residuals of production result in the
violation of a person’s property rights that person is able to obtain an interdict to restrain the
activities of the polluter. A victim of pollution may also seek redress in the form of compensa-
tion.

The interdict is potentially one of the most valuable remedies in the field of environmental
protection. This is because it is designed to regulate future conduct. In order to obtain an interdict,
one must prove unlawful conduct or the threat of such conduct. An interdict has been used to
restrain activities that cause pollution in a number of South African cases. For example, during
1987, an interdict was used to stop the operation of a pet-food company in the western Cape,
which was creating an odour nuisance (Anon, 1987a; Anon, 1987c; Tucker pers. comm., 1987).

According to Fiksel (1986), common law procedures appear to be the most reasonable
means of dealing with compensating the victims of pollution. However, before damages can be
recovered from a defendant, it is necessary to prove fault (mens rea) on the part of the defendant.
Courts in some states in the United States of America have relaxed the proof of causation
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requirement by shifting the burden to the defendant who must prove his innocence (Fiksel, 1986).
This measure has eased the difficulties associated with compensation claims.

Rabie and Erasmus (1983), agree that a case may be made for reversing the onus of proof
by requiring the defendant to prove absence of fault on his part or even more radically dropping
the requirement of fault and introducing liability for the operation of certain processes. Another
possible option that could be used to control pollution would be to replace delictual liability with
compulsory insurance, _

Another option for controlling pollution, is to tax the residuals of production by means of
effluent and emissions charges (Ferrar and Horst, 1974). An effluent or emission charge can
be defined as a tax introduced with the primary purpose of discouraging an environmentally
undesirable course of action (Forster, 1976). The charge system, allows each company to decide
on whether or not to treat their effluents and emissions. Firms that are able to reduce their
effluents and emissions at a cost that is less than the residuals charge, could rationally be expected
to do so. Those that can not, and elect to pay the charge, will continue to have an incentive to
reduce their discharges (Bidwell, 1982; Baumol, 1974).

The residuals charge system has not been used in South Africa. Three demersal fish factories
based in Cape Town, do however pay for discharging their effluents into municipal sewers.
These charges are in effect user fees as they are not primarily intended to discourage the use of
the environment for the discharge of wastes (da Chuna, 1982; Foster, 1976). User fees are simply
a proper price for the use of a public resource, and are usually imposed to recover treatment
COSts.

4.2.3 Pollution Control By Manipulation Of Production Levels

Pollution resulting from industrial processes can be controlled indirectly by manipulating the
quantity of materials consumed in the manufacturing process or the quantity of goods produced.
This can be achieved in a number of ways. The amount of raw material available for processing !
could be limited by means of quotas. The Southern African fish processing industry, is already
subject to resource control in the form of quotas. Quotas are granted in accordance with
provisions of the Sea Fisheries Act 58 of 1973. These quotas specify the total number of tons
of particular fish species that may be removed from the sea in any fishing season by each fishing
company (Grindley and Rabie, 1983). '

Asis the case with residuals taxes, the price mechanism can be used to achieve social goals.
Abstraction charges and input surcharges are policy options that can be employed to discourage
the use of certain environmental resources (Brady and Cunningham, 1981; Baumol, 1974;
Delogu, 1976; Hoskins, 1971). It was Pigou (1950) who noted that the marginal direct costs to
firms of producing products may not be the same as the cost to society. Divergences between
the marginal direct costs of production and the social costs resulting from pollution can, in theory,
be eliminated by imposing a tax on the output of production which gave rise to the pollution
(Tisdell, 1982/3). A more direct means of decreasing production levels is to place a restriction
on the quantity of goods produced.
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4.24 Pollution Control Using Environmental Planning Options

Bekerman (1975) is of the opinion that it is acceptable to make use of the environment for the
disposal of wastes generated during production provided that the gain in goods desired by society
exceeds the loss of the environment by society. Planning controls can be used to prescribe
conditions relating to permissible activities or acceptable discharges in specific geographical
areas. Zoning and other land use restrictions are important regulatory tools. In South Africa,
legislation dealing with land use planning is incorporated within the Physical Planning Act 88
of 1967. Although not specifically aimed at controlling pollution, this Act can be used to control
the location of pollution sources. Provision is also made in the A tmospheric Pollution Prevention
Act 45 of 1965, which requires that the locality of the proposed source be taken into account
before the granting of permission to set up certain types of production facilities.

An innovative approach to pollution control is that of extending private ownership rights
to include the right to discharge pollutants into the environment (Howe and Lee, 1983). The
government could decide on a maximum allowable level of a particular pollutant for a particular
environment. This level could be based on the assimilative capacity of that environment (Grima,
1976; Hahn, 1982). The total assimilative capacity for a particular geographical region could
then be partitioned into a fixed number of pollution rights. Each right would entitle the holder
to discharge specified pollutants up to a predetermined level. Ownership rights could be
strengthened and formalized into a market of transferable discharge permits (Brady and
Cunningham, 1981; Campbell et al., 1972).

Marketable pollution rights could be distributed free of charge or be acquired from
government by competitive bidding when the market is started (Brady and Cunningham, 1981;
Hahn, 1982). Once the market comes into operation, existing pollution sources have an incentive
to reduce their emissions below current levels. Each pollution source that is able to reduce its
emissions below its current levels would then have two options. The first option would be to
sell-off the unused portion of its existing rights, at a profit, to new firms wishing to enter the
region. The second option would be to retain its surplus abatement possibilities, for subsequent
expansion of its own production facilities (Hahn, 1982).

A modified market in pollution rights, namely the ‘off-set policy’, has been in operation in
the United States of America since the end of 1976. This policy which was formulated by the
Environmental Protection Agency, was based on a ruling in the U.S. Clean Air Act (Blackman
and Baumol, 1980). It was designed to avert a complete halt in development in areas unable to
sustain additional pollution sources. This policy makes provision for a new pollution source to
enter an area only if other pollution sources reduce their emissions enough to ‘off-set’ that of
the new source. To date however most of the ‘off-sets’ have been between different units
belonging to the same company (Rosencranz, 1981).
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4.3 EQUITY AND EFFICIENCY CONSIDERATIONS OF
POLLUTION CONTROL POLICY OPTIONS
The pollution control policy options presented above have vastly different equity and efficiency
implications for society and members of the industry. These implications are dependant on who
ultimately pays for cleaning up the environment and whether such policy options are applied
uniformly or on a case-by-case basis. '

Some authors feel that tax incentives and subsidies are not efficient ways of reducing
pollution because they amount to grants awarded to polluters and their customers (da Cunha,
1982; Delogu, 1976; Grima, 1976; Hagevik, 1970; Passer, 1971; Prud’homme, 1977). Such
schemes violate the ‘polluter pays’ principle (Senecca and Taussig, 1979; Shapiro, 1977). The
question is really one of how the public, that is, as taxpayers or consumers, will pay the social
costs of production. In order to address this issue, respondents were asked whether they believed
that the taxpayer or company’s customers should pay for the protection of the environment
(Question E1, Figure 4.3.1).

PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT.

Please circle the appropriate number

1 = Strongly agree
2 =Agree

3 =Uncertain

4 = Disagree

5 = Strongly disagree

E1. TAX PAYERS RATHER THAN COMPANY CUSTOMERS SHOULD PAY FOR THE
PROTECTION OF THE ENVIRONMENT

11213145

FIGURE43.1
Question E1

The major flaw in legislation that requires all pollution sources to reduce discharges
uniformly, is that they are inequitable because they do not take the variation in costs that would
be incurred by various companies into account (Alexander, 1984; Hagevik, 1970). A further
problem with uniform requirement for all dischargers, is that it does not take the assimilative
capacity of the receiving environment into account. This could lead to the required reduction in
discharges being too stringent in some cases and too lenient in others. Respondents were
therefore asked for their opinion as to whether regulations should be applied on a case-by-case
basis or by means of a uniform standard (Question E3, Figure 4.3.2).
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PLEASE INDICATE TO WHAT EXTENT YOUR ARE IN AGREEMENT WITH THE FOLLOWING
STATEMENT. :

Please circle the appropriate number
1} = Strongly agree

2 = Agree

3 =Uncertain

4 = Disagree

S5 = Strongly disagree

E3. POLLUTION CONTROL SHOULD BE APPLIED ON A CASE BY CASE BASIS RATHER THAN
BY MEANS OF UNIFORM STANDARDS

Ty 2131415

FIGURE 4.3.2
Question E3

This chapter continued with the description of the preparation of the sections of the first
questionnaire that were concerned with policy issues. The development of questions that were
used to establish ‘the viewpoints of managers regarding deficiencies of current legislative
approaches was given. The discussion was then directed at the various pollution control policy
options that fish processing industry management may prefer the government to adopt as a means
of promoting pollution control. The major attributes of these pollution control policy options
were presented in order to gain an insight into the possible preferences of the fish processing
industry managers. ‘



CHAPTER 5

The Relative Importance of Factors in
Influencing Waste and Pollution Control
Investments of Senior Management of the

Fish Processing Industry

The information presented in this and the following chapter (six), was derived from the replies
to the first questionnaire (Appendix II B). The first questionnaire surveyed the viewpoints and
opinions of fish processing industry management concerning waste and pollution control
investment decisions as well as their preferences for various pollution control policies.

A description of the development and findings of the relevant sections of the second
questionnaire is presented in this and the following chapter. This was considered appropriate
because the primary objective of the second questionnaire was to give the respondents the
opportunity to refute or affirm the findings and preliminary conclusions drawn from their
responses to the first questionnaire. It was therefore decided to discuss the construction of the
second questionnaire as well as the information gathered from the second questionnaire together
with the findings of the first questionnaire.

This chapter begins with a description of the development of the second questionnaire.
Information pertaining to response rates of the two questionnaires as well as the demographic
information that was used to classify respondents into groups on the basis of their responses to
questions is then given. The greater part of this chapter is concerned with the opinions and
viewpoints of managers of the fish processing industry with regard to waste and pollution control
investment decisions. The respondents’ evaluation of current pollution control legislation and .
their preferences for various pollution control policy options is dealt with in the following
chapter.

5.1 THE DEVELOPMENT AND CONSTRUCTION OF
THE SECOND QUESTIONNAIRE

The first draft of the second questionnaire initially consisted of a list of the major findings in
. point form drawn from the first questionnaire. Respondents were required simply to state
whether they agreed, disagreed or were uncertain with regard to each of the findings. This
approach was abandoned because it forced respondents to choose among threc'catégorics of
responses, none of which may have accurately reflected a particular respondent’s viewpoint.
Furthermore, simply presenting the findings did not provide an adequate framework of reference
for respondents in which to evaluate the findings. In order to overcome these problems the
researcher decided to present the summary findings in greater detail and in context. This
summary was sent to the respondents together with a request, contained in a covering letter, to
comment on any issue which they wished. A column was provided for comments adjacent to
the findings. This approach for eliciting information, in effect, represents an unstructured type
of questionnaire comprising open-ended questions. In this case initial stimuli, namely a number
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of statements, are presented to respondents. Respondents are then free to formulate their own
responses. ,

To ensure that some quantifiable responses were elicited, a number of preliminary conclu-
sions were drawn by the researcher from the data contained in the first questionnaire and were
presented to the respondents for their evaluation. The respondents were required to indicate to
whatextent they were in agreement with these conclusions. Respondents were required to choose
an appropriate response category from a list of alternatives representing different levels of
agreement (Questionnaire II, Appendix IIT A).

The first pretest of the second questionnaire was carried out using the same population that
was used to pretest the first questionnaire (see section 3.1). They comprised thirty people with
some knowledge of the fish processing industry, pollution control, or both. The major objectives
of this pretest were to ensure that the findings of the study and instructions to respondents were
understandable, and to eliminate unforseen difficulties that respondents could encounter during
completion of this questionnaire. -

The following changes were made after pretesting the questionnaire. Firstly, the summary
report was reorganized in order to group related issues into specific topics e.g. Pollution control
policy preference. Initially the findings were presented in the same order as they occurred in the.
first questionnaire. This made it difficult for respondents to follow the logic of the summary
report. Secondly, The major questions of research (e.g. How does the industry feel about existing
pollution control legislation?), that gave rise to the findings, were included in order to help the
respondents decide whether or not the questions had been adequately dealt with. This step was
regarded by some of the pretest population as an essential prerequisite for evaluating of the
findings. Thirdly the number of agreement categories provided for respondents to evaluate the
preliminary conclusions were expanded from three to five, namely, strongly agree, agree,
uncertain, disagree and strongly disagree. This was done in order to get an indication of the
different levels of conviction that respondents held about the preliminary conclusions drawn by
the researcher. Respondents were also required to indicate the sector of the industry to which
they belonged. This was deemed necessary since there appeared to be significant differences of
opinion between respondents from different industry sectors with regard to certain issues in the
first questionnaire.

After the above changes had been made to the draft questionnaire, it was translated into
Afrikaans and pilot tested using the same fifteen respondents who pilot tested the final draft of
the first questionnaire (see section 3.1.). Besides minor editorial and spelling corrections no
further changes needed to be made to the final draft of the first questionnaire. Specific changes
that were made to the first draft of the second questionnaire, have not been discussed here.
Specific changes made during the construction of the second questionnaire are given below
together with the questions that were constructed in order to test the preliminary conclusions
drawn from the first questionnaire. | '
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(59.3%)

PELAGIC SECTOR

- FIGURES.2.1
Classification of respondents according to fishing industry sector

5.2 GENERAL INFORMATION

5.2.1 Response Rate To Questionnaires

Twenty five of the population of twenty-seven (92.6%) of senior fish processing industry
managers involved in making investments in waste and pollution control systems returned the
first questionnaire. Nine respondents were affiliated to the demersal sector of the industry and
the remaining sixteen were drawn from the pelagic sector (Figure 5.2.1)

According to Wentz (1979) if the non-response is less than 5% or it can be established that
non-respondents can be assumed to have the same set of relevant characteristics as the rest of
the research population, then the non-response error can safely be ignored. Two of the
non-respondents who failed to return the first questionnaire identified themselves during the
follow-up telephone calls. These two non-respondents, one from each sector of the industry, did
not differ in any significant respect from other respondents in terms of the criteria for selection
of the population elements. This was established from biographical information published about
them in the 1987 Fishing Industry Handbook and Buyers Guide (Stuttaford, 1987). It was
therefore assumed that their omission from the study was not likely to introduce any significant
bias into the findings of this survey. ,

During the personal interview at which respondents were presented with the first mail-ques-
tionnaire, some of the respondents did not wish to answer certain questions, such as question
F1, which was directed at establishing the amount of expenditure on pollution control by
individual companies. These respondents admitted that they did not wish to answer such
questions because they either did not know the answer or because they viewed such questions
as a threat, despite assurances that their anonymity would be preserved. In these cases it was
decided not to force a response but simply to note such occurrences. Forcing a response could
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have ‘created’ an opinion that was not held prior to the respondent being questioned (Taylor,
1984).

Twenty-two respondents (81.5%) of the total population of twenty-seven managers of the
fish processing industry retumed the second questionnaire which was aimed at refuting or
affirming the findings and conclusions drawn from the fist questionnaire. A final follow-up
reminder letter (Appendix III B) mailed to all members of the research population contained a
statement to the effect that those respondents who failed to return the completed second
questionnaire would be assumed to be in full agreement with the findings and conclusions
presented therein. As the respondents were aware from the outset that the findings of this study
could influence future government pollution control policy towards the fish processing industry,
it was assumed that any incorrect or controversial statements and conclusions would have elicited
comment. Therefore the assumption that non-respondents were in full agreement with the
findings seems reasonable.

5.2.2 Demographic Characteristics Of Respondents

Demographic information was collected from the research population in the first questionnaire
(Appendix II B) for two reasons. Firstly this information served as a check that the respondents
had been correctly selected according to the prescribed criteria, namely that the respondents -
were senior executives who were actively involved in making large capital investments in
pollution and waste control equipment. Secondly, demographic information was collected in
order to provide possible explanations for differences encountered among the opinions and
viewpoints of respondents.

L}

(14.8%)
10-14 YEARS

FIGURE 5.2.2(a)
Classification of respondents according to years of experience
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5.2.2 (a) Years of experience of respondents in the fish processing industry.

Excluding the two non-respondents to the entire first questionnaire, only two members of the
census had less than ten years of experience in the industry (Figure 5.2.2 (a)). Fifteen of the
respondents had more than twenty years of experience and a total of nineteen respondents had
more than fifteen years. This fact is significant because government pressure was applied to the
fish processing industry only from 1973 onward to prevent and control pollution from their
operations (Van Langelaar pers. comm., 1987).

5.2.2 (b) Hierarchal positions held by the respondents in their companies.

Although the rank held by respondents was not directly comparable among the different
companies, primarily due to the companies having different organizational structures, this
variable was regarded as important for the following reasons. Firstly, it provided an additional
check on the authority of a respondent to make significant investments in waste and pollution
control equipment. Secondly, it served as an indication as to which levels of management were
predominately involved in these investment decisions. :

The survey population consisted of seven managing directors, two company directors, three
group general managers, three general managers, four factory managers and eight senior
executives (Figure 5.2.2 (b)). These categories were not, however, mutually exclusive as some
respondents were both managing directors of their own companies, as well as being on the board
of directors of of the group of fishing companies to which their companies belonged.

5.2.2 (c) Direct financial interests of the respondents in their companies

Thirteen of the respondents held shares in the companies that they managed (Figure 5.2.2 (c)).
In contrast to the owner-managers, eleven respondents were professional managers, that is, had
no direct financial interest in their companies. It was not possible to establish the category to
which the remaining three non-respondents to this question belonged.

DIRECTOR

MANAGING DIRECTOR (7.4%)2
GROUP GENERAL MANAGER
(25.9%)
ya

(11.1%)

T [ 3

/ GENERAL MANAGER

(11.1%)

3

FACTORY MANAGER
(14.8%)

SENIOR EXECUTIVE 4
(29.6%)
8

FIGURE 5.2.2(b)
Classification of respondents according to rank
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NON-SHARE HOLDERS
SHARE HOLDERS
/
407%) [
TR
(48.1%)
V% 13
NON-RESPONSE
(11.1%)
3
FIGURE 5.2.2(c)
Classification of respondents according to financial interest in
their companies

Examination of the demographic and other general information collected from respondents
to the first questionnaire appeared to explain, in part, why some respondents held viewpoints
and opinions that appeared to differ significantly from those of the majority. One factor, namely
the fishing industry sector to which a respondent belonged, did appear to play a major role in
the determination of viewpoints and opinions. For this reason, the results presented below in
both this and the following chapter, are presented separately for each industry sector.

Some suggestions are made as to the possible reasons for recorded differences of opinion
that exist between the demersal and pelagic sector respondents. Other factors such as years of
experience and corporate rank have been omitted from the presentation of results for reasons of
clarity but are referred to when they were believed to have influenced the replies of specific
respondents. A full discussion of the information presented in chapters five and six is given in
chapter seven.

5.3 FACTORS INFLUENCING STRATEGIC INVESTMENTS

Investments in waste and pollution control systems cannot be considered in isolation from the
other strategic investments that the fish processing industry is likely to make. This is because
the financial and other resources of any enterprise are limited, and, consequently the rational
manager will attempt to allocate these resources in such a way as to bring about the greatest
benefit to his company. The allocation of resources will largely be determined by factors
prevailing in the business environment (threats and opportunities) and the capabllmcs of the
company (strengths and weaknesses).

The information presented below was extracted from question C1 and represents the
strengths, weaknesszs, threats and opportunities perceived by managers of the fish processing
industry up to the year 2000. Issues that were listed by respondents were scored according to
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TABLE 5.3
Strengths, weaknesses, threats and opportunities perceived by
senior managers of the fish processing industry to the year 2000
Number
: of times

STRENGTHS - cited
TechnicalExpertise . . .. ... ... ... ... . . ... ..., 9

- Goodfisheriesmanagement . . .. ... ... ... L. 6
Soundfinancialbase . . .. ... .. o o 5
MarketingSkills . . . . .. ... ... ... e 4
Well maintained assets/
Markets for products/Managementskills . . . . .. .. ... .. 3
WEAKNESSES
Outdatedandwomassets . . . .. ... ... ... ...... o)
Seasonal fluctuations . . . . . .. e 6
Shortage of skiled labour . . . . . e e 5
Limited growthduetofixedquota . . ... .. ... ... .. .4
inadequate long-termplanning . . .. .. .. ... e 2
THREATS ,
Costescalations . . . . .o 17
Arbitrary govemment changestoquotas . . ... .. ... .. 9
Government interventioninoperations . . . .. ... ... 7
Tradesanctions . . . . . . . . . . .. e 7
Labourunions . . . . . .. .. 5
OPPORTUNITIES ,
Non-quota bound speciesfishery . . ... ... .. ... .. 10
Better utilization of existingquota . . . . ... ... .. ... .. 9
Recovery of over exploitedresources . . . ... ... .. ... 6
New markets forindustry products . . . ... ... .. ... .. 4
Aquaculture/Mariculture . . . . ... oL oL 3

the frequency with which each of tf.lese issues was specifically referred to. The most frequently
occurring issues are presented in Table 5.3. and displayed graphically in Figure 5.3.

The strengths of the industry were regarded as its technical expertise, a well managed
resource base, a sound financial base, the business skills of its managers and markets for its
products. Three respondents were of the opinion that the assets of the industry (production
equipment) were well maintained. In contrast to six other respondents who believed that a major
‘weakness of the industry were its assets which they perceived to be worn and outdated.

Seasonal fluctuations, which are beyond the control of the fish processing industry were
perceived to be another weakness. Other weaknesses cited included a shortage of skilled labour,
the limit imposed on economic growth by (fixed) fishing quotas, and inadequate long term
planning.
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STRENGTHS :
~ 1 TECHNICAL EXPERTISE
77771 GOOD FISHERIES MANAGEMENT
777 71 ) SOUND FINANCIAL BASE
777 MARKETING SKILLS
77 WELL MAINTAINED ASSETSMARKETS
FOR PRODUCTS/MANAGEMENT SKILLS
WEAKNESSES
777771 OUT DATED AND WORN ASSETS
T 777771 SEASQONAL FLUCTUATIONS
77777 SHORTAGE OF SKILLED LABOUR
T Z773 LMITED GROWTH DUE TO FIXED QUOTA
77 INADEQUOTE LONG- TERM PLANNING
THREATS
~ 7T 7 7 777 A COST ESCALATIONS
77 p] ARBITRARY GOVERNMENT CHANGES TO QUOTAS
7777771 GOVERNMENT INTERVENTION iN OPERATIONS
prrr777] TRADE SANCTIONS
7 77771 LABOUR UNIONS
OPPORTUNITIES
7 p| NON-OUOTA BOUND SPECIES FISHERY
a4 4 BETTER UTILIZATION OF EXISTING QUOTA
771 RECOVERY OF OVER EXPLOITED RESOURCES
rzz77] . NEW MARKETS FOR INDUSTRY PRODUCTS
)| AQUACULTUREMARICULTURE
1 L 1 L i 1 1 I3 1 1 1 1 1 1 1 1 1 l ]
[ 4 8 12 16 20
NUMBER OF TIMES ISSUES CITED
FIGURE 5.3
Strengths, weaknesses, threats and opportunities perceived by
senior managers of the fish processing industry to the year 2000.

Costescalations, due tohigh interestrates and inflation, were seen by seventeen respondents
(68%) to be the major threat facing the industry. Other threats included ‘arbitrary’ quota
reductions and the intervention by government in the day-to-day running of the industry. Trade
sanctions, both in terms of the ability of the industry to sell its goods and its ability to acquire
new technology were considered to be a threat as were the increasing demands of trade unions,
and labour unrest. ‘

Opportunities that the industry were likely to exploit included the development of non-
quota-bound species, such as squid and tuna, the better utilization of raw material by developing
improved products, and the expectation of an increase in the quota with the stock recovery of
certain sought after fish species. In addition to developing new markets, mariculture was
perceived also to be an exploitable opportunity. ‘

5.4 STRATEGIC INVESTMENT PRIORITIES OF THE FISH PROCESSING
INDUSTRY TO THE YEAR 2000

5.4.1 Probable Strategic Investments Of The Fish Processing Industry To The Year 2000

Based on their perceptions of the strengths, weaknesses, threats and opportunities in the business
environment the managers of the fish processing industry would be predisposed to make certain
strategic investments. Both sectors of the industry were of the opinion that modernization of
both the fleet and factories was the most likely investment priority (Table 5.4.1; Figure 5.4.1).
Other investment priorities were seen to be the development of new products for new markets
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TABLE 5.4.1

Probable strategic investments of the fish processing industry to

the year 2000

Type of inve_simeni Number of times
) rated as ‘very likely’
Demersal Pelagic
Sector Sector
Diversification o) 12
Specialization 3 7
Employee benefits 1 7
Job creation & Training 5 Q
Pollution control 0 7
Modermization programmes 7 16
Materials recovery (Waste control) 0 4
Investments unrelated to fishing 2 2
Research & Development 3 10
Non-response 1 ]
n=27
// / /l ] Diversification

ZZ Employee benefits

1

(72777774 Job crsaton 8 Traning

I

:l Polluton contral

7 |
] o
Materials recovery (Waste control)

Dm investments unrelated to fishing

m Research & Development

[

[ ' 2tl> ! 4:> : s¢l> : 80 : 1o<|) *

% Of respondents
DEMERSAL INDUSTRY PELAGIC INDUSTRY
‘RESPONDENTS RESPONDENTS
FIGURE 5.4.1

Probable strategic investments of the fish processing industry fo
the year2000 -
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(diversification), job creation and training programmes and greater investments in research and
development. \ '

None of the demersal sector respondents regarded materials recovery (waste control) or
pollution control to be major investment priorities. Seven pelagic sector respondents (43,8%),
believed that investments in pollution control equipment were likely.

Some strategic responses by fishing companies to perceived threats and opportunities are
more common than other responses, according to Cunningham et al. (1985). Biological and
geographical relocation of fishing effort has been observed and various ways of reducing costs
have been pursued. Diversification in products and markets is a common strategy adopted by
many businesses (Macloed, 1983). The members of the fishing industry have also co-operated
with one another in first stage marketing of products and in negotiations with government
(Stuttaford, 1985b; Tucker pers. comm., 1987). '

In the years ahead, conditions prevailing in the business environment will continue to
influence the choice of objectives and the selection of appropriate strategies. However, distor-
tions in the economy due to factors such as very high taxation, inflation, or interest rates, could
result in sub-optimal developments in the fish processing industry. Even though there may be
an increasing demand for fish and fisheries products, should the financial returns become
marginal, fishing companies may continue to diversify their operations into enterprises that are
unrelated to fishing where returns may be higher (Potgieter, 1985). If the market price were to
fall below the average variable costs of production then some companies could be expected to

* withdraw from the industry (Cunningham et al., 1985).

542 Unfolding Analysis Of Industry Investment Priorities

Unfolding analysis was used to generate a preference map from the rank ordered investment
priorities of respondents for the purpose of gaining insight into the decision-making pfocess.
This technique is especially useful in cases where respondents have to make choices involving
multi-attribute objects (Appendix IV C, Question C3). Figure 5.4.2 was constructed using the
computer generated coordinates given in Appendix IV C.

The output of the unfolding analysis can be interpreted by visual inspection of the spatial
relationships of the respondents (represented by numbers) and the investment options that they
were required to rank in order of priority. In such perceptual maps psychological distance is
represented by geometric distance. The closer a respondent is located to a particular investment
option on the perceptual map the greater his preference for that particular option will be.
Conversely, options located further away from respondents will be less preferred. Options
located in close proximity to each other, on the map, are interpreted as having similar attributes
in terms of the unfolding model. Similarly the smaller the geometric distance between respond-
ents on the preference map, the greater the similarity in their investment priorities is likely to
be.

The computer algorithm attempts to arrange all the respondents on the map in such a way
as to preserve monotonicity i.e. the original rank orderings of the respondents. In effect this
means that the option that is most preferred by a respondent will be located the closest to that
respondent. The least preferred option will be located at the greatest geometric distance from
that respondent when compared to the distances between that respondent and all the other
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Employee Benefits®  ® pgiution Control

Q
Job Creation & Tyaining

O Diversification Ogpecialization
Research & ‘14
Devajopment?
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L8 A DEMERSAL INDUSTRY EXECUTIVE
®Waste Recovery * PELAGIC INDUSTRY EXECUTIVE
O INVESTMENT OPTIONS
STRESS = 0.141 ¥ ENVIRONMENTAL INVESTMENTS
FIGURE 5.4.2

A PERCEPTUAL MAP OF STRATEGIC INVESTMENT PRIORITIES OF
FISH PROCESSING INDUSTRY MANAGERS

Psychological distance is represented by geometric distance on
the perceptual map. The closer a respondent (represented by a
number) is located to an investment option the higher his
preference for that option. Respondents that are located close
together are interpreted as having similar preferences.
Investment options located close together are perceived by
respondents as being similar with regard to some attributes. The
major investment priorities of respondents (Table 5.4.1) have
been enclosed in a field. Investment options that could
contribute to environmental protection have been
differentiated from other investment options. There appears to
be no difference in the distribution of preferences among the
demersal and pelagic sector respondents. The stress level of
0.141 indicates that the original rank ordered preferences of
respondents have been reproduced with an accuracy of 85.9%.

options. During the unfolding analysis it is seldom possible to achieve perfect monotonicity.
The deviation from perfect monotonicity or stress is a measure of the goodness of fit. Although
there are no prescribed standards for evaluating the deviation from monotonicity, stress values
ranging between 0.00 and 0.15, are generally regarded as being indicative of a good to fair
representation of the original rank orderings of respondents (Muller pers; comm., 1988). Stress
values greater than 0.20 are considered to be poor. :

The unfolding algorithm used in the present study allows for the identification of those
individuals or options that contribute the most stress. Stress may be introduced when the
dimensions along which respondents are required to evaluate the options are not clear. This could
result in respondents not using the same dimensions to evaluate the options. In such cases the
stress can be r