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Prologue 

"One machine can do the work of fifty ordinary men. No machine can do the 

work of one extraordinary machine" 

• Elbert Hubbard 

Managing Change 

"When a hunter chases a rabbit, it zig-zags. When you chase peace it zig-zags 

too, and so must you. My policies often change, sometimes radically, but so do 

circumstances. I like to think of myself as one of those people who adapt 

themselves to changing circumstances, who react to the changes, and who 

sometimes help create them" 

• Moshe Dayan, 1916-1981 
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ABSTRACT 

Technology by its very nature is significant in determining the level of efficiency 
of machines and ways of operation of organisations. The business environment is 

dynamic. Technology is a core competence resource which all modem companies require 

for their survival and success in business. In order for manufacturing firms to be more 
competitive than their rivals, there is need for them to invest more in appropriate 

technology that will put them ahead of their competitors. 

This study set out to identify the types of core technologies used among Kenyan firms in 
the vegetables and animal oils and fats manufacturing industry and also to determine 
whether there is a link between technology and competitive advantage and the factors 
influencing them. 

Primary data was collected using closed ended questionnaire from a census of 33 firms. 
Some of the companies have closed down and only 10 of them responded to the 
questionnaire. The data was thereafter analysed using percentages, cross tabulations, 
factor analysis and correlation matrices. The analysis revealed that most of the firms 
(70%) used both process and product technologies to differentiate their products from 
those of their competitors; reduce their costs and focus on their customers' needs 
competitively. The study also established that there is a positive and dynamic link 
between the technology used and competitive advantage of the firms. 

Competitive advantage is not only the sum total of intellectual parts of the organisations, 
it is the speed of technological change. As the pace of innovations, competition and 
obsolescence increases, the speed of a manufacturing company's new technology 
adaptation becomes a benchmark challenge for leveraging innovation into success in all 
industries. 

Technology and firm competitiveness is about realigning processes. It is about creating value 
and reducing wastage. It about sustaining a culture of continuous improvement and making 
technology work for the firms, not them working for technology. At the end of it all, rather 
than being stretched to the limit, the manufacturers shall find themselves more relaxed, proud 
enthusiastic and productive, on top of things, and will improve processes again and again, 
embracing and leveraging change for their benefit rather than dreading it. 
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CHAPTER ONE 

INTRODUCTION 
1.1 Background 

Firms are ocial entities that are goal-directed, deliberately structured activity systems 
with identifiable boundaries (Bedeian, 1980). Firms operating in a turbulent business 
environment face a lot of competition from other firms within the same industry. The 
manufacturing industiy is machine-intensive that uses technology to process its products 
for its end-customers. 

The term technology has been defined differently by various authors. Narayanan (2001) 
takes Webster's dictionary defmition which includes: the branch of knowledge that deals 
with industrial arts, applied science, or engineering; the terminology of an art or science; 
or a technological process, invention, method or the like and some of the ways in which a 
social group provides themselves with the material objects of their civilisation. 

The rapid pace of technological change is creating a wide array of new business 
opportunities especially in the manufacturing arena. For example, the development of the 
internet with its global reach and tens of millions of users is opening up possibilities for 
electronic banking, education on demand, digital photography, virtual shopping, and 
virtual factories; ultimately it has the potential to change almost every aspect of business 
life (Robson, 1997). 

Organisations operate within a turbulent business environment. According to Johnson and 
Scholes (2001), environmental influences and trends can be thought of as being in layers 
around an organisation. The most general layer is the macro-environment where an 
understanding of political, economic, social, technological, environmental and legal 
influences (PESTEL) can provide an overall picture of the variety of forces at work 
around the organisation. 

Strategy can be seen as the matching of the resources and activities of an organisation to 
the environment in which it operates. This is sometimes known as the search for strategic 
fit. The notion of strategic fit is developing strategy by identifying opportunities in the 
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business environment and adapting resources and competences so as to take advantage of 
these (Johnson and Scholes, 2001). 

Ansoff (1990) defines strategic management as a systematic approach to a major and 
increasingly important responsibility of general management: to position and relate the 
firm to its environment in a way in which it will assure its continued success and make it 
secure from urpri es. 

Over the recent years, corporate organizations have revolutionised their operations in line 
with the dynamic business environments in order to be more competitive. Technology has 
enabled firms to achieve competitive advantage. Competitive advantage grows 
fundamentally out of value a firm is able to create for its buyers that exceeds the firm's 
cost of creating it. Value is what buyers are willing to pay for, and superior value stems 
from offering lower prices than competitors for equivalent benefits or providing unique 
benefits that more than offset a higher price. 

Managers today should want their organizations to become world class, because it is 
essential to survive and succeed in the ever dynamic business environment. They do this 
through continu0us innovation of their processes. 

Competition is at the core of the success or failure of firms. Competition determines the 
appropriateness of a firm's activities that can contribute to its performance, such as 
innovations, a cohesive culture, or good implementation. Competitive strategy is the 
search for a favourable competitive position in an industry, the fundamental arena in 
which competition occurs (Porter, 1998). 

When two or more firms compete in the same market, the firm that possesses a 
competitive advantage over its rival returns a consistently higher rate of profit, or has the 
potential to earn a consistently higher rate of profit. Competitive advantage is the ability 
of the firm to outperform rivals on profitability. Competitive advantage depends on how a 
firm is able to create for its customer's value that exceeds the firm's cost of creating a 
product. Value is what the customers are willing to pay, and superior value stems from 
offering lower prices than or from providing unique benefits (Narayanan, 2001: 14). 
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In 1987, the American National Research Council defmed management of technology in 
the following way: 

"Management of technology links engineering, science and management 
disciplines to plan, to develop, and to implement technological capabilities to 
shape and accomplish the strategic and operational goals of an organisation" 

Thus, management of technology focuses on the principles of strategy and organisation 
involved in technology choices, guided by the purpose of creating value for investors 
(Narayanan, 2001). 

Aosa (1992) established that contextual factors have an impact on managerial processes. 
He further acknowledged that most African countries import technology and that 
organisations in these countries mainly acquire technology that has been developed 
elsewhere. It is important that these organisations be able to identify their technology 
needs, know the alternatives available, their values and where to get the technologies they 
are seeking. 

Technology has been used extensively by various companies to meet strategic, tactical 
and operational needs. Choosing the right type of technology for a given business 
environment can mean the difference between competitors in an industry in ensuring that 
a firm satisfies all its customers more profitably than their business rivals. This is even 
more pronounced in the manufacturing sector of any country's economy. 

1.2 Statement of the research problem 

Within the international context, the manufacturing sector in Kenya is characterised by 
low relative value added, high relative employment, low export volumes and relatively 
low wages. In 1996, the sector employed about 13% of the total employment in the 
modern sector, and had a value added of 13% of the monetary economy's GDP (Republic 
ofKenya, Economic Survey 1997). 

To compete in any industry, companies must perfmm a wide array of discrete activities 
such as processing orders, calling on customers, assembling products, and training 
employees. These activities are narrower than traditional functions such as marketing or 
R&D. However, they generate cost and create value for buyers and are the basis of 
competitive advantage (Porter, 1998). 
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Firms operate in a dynamic business environment. A number of forces in the environment 
affect businesses in varied ways and influence their competitiveness. These forces bring 
about uncertainty for the manufacturing organisations, in their quest for success and 
survival. 

According to Johnson and Scholes (2002), three layers of business environment exist; the 
strategic group, the industry and the macro-environment. The macro-environment consists 
of broad environmental factors that impact to a greater or lesser extent on almost all 
organisations. It is important to identify these issues and particularly those that are likely 
to have a differentially large impact on a specific organisation or firm. The PESTEL 
framework helps in this aspect since it looks at the way in which future trends in the 
Political, Economic, Social, Technological, Environmental and Legal environment might 
impinge on organisations. 

Current models of competitive advantage emphasize economic and socio-cognitive 
factors as explanations for a firm's success but ignore technological factors (Rindova, 
1999). This survey seeks to find out the contribution of technology as an important 
external business environmental factor in the success or otherwise of a manufacturing 
firm's corporate or business strategy in enhancing its competitiveness. 

Afuah (2002) asserts that attaining and sustaining a competitive advantage is fundamental 
to strategy. The research in resource-based view of the firm has identified those 
characteristics of resources and capabilities that underlie a firm' s competitive advantage. 
However, very little progress has been made in providing empirical evidence as to the 
role of intangible resources such as technology in achieving competitiveness within 
developing countries, Kenya included. 

Technological resources, in particular, have been the focus of many studies of firm 
specific advantages (for example, Cantwell, 1989), though research has also considered 
manufacturing, marketing, organizational and human resources (Birkinshaw, 1998). 

In recent years, companies have increased their use of internal and external sources in 
pursuit of a competitive advantage through the effective and timely commercialization of 
new technology (Zahra, 2002). Grounded in resource-based view of the firm, this study 
examines the effect of a company's use of internal and external sources on multiple 
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dimensions of successful technology commercialization and its relationship with 
competitive advantage of the manufacturing firm. 

Studies that have been done on firm competitiveness and Information Technology in 
Kenyan firms include Nyamwange (2001) and Abwao (2002). Nyamwange (2001) 
studied operational strategies pursued by large manufacturing firms in Kenya to achieve 
competitiveness and survive in the turbulent 'libero-global' environment. His focus was 
on the operational strategies. On the other hand Abwao (2002) dwelt on the role of 
Information Technology in the different levels of management specifically, on the extent 
to which computers are applied in business management in the private sector with special 
emphasis in the insurance industry. 

The rapid, discontinuous and turbulent business environment in Kenya, demands that 
firms continually assess the way they do their businesses to add value to their customers 
faster, more competitively and profitably. This can be achieved through the application of 
appropriate technology by manufacturers. However, the researcher is not aware of any 
study that looks at the types of technology adopted among the manufacturers of food 
products especially those in the vegetables and animal oils and fats industry and the link 
between technology and competitive advantage among Kenyan firms. 

Therefore, the questions that this study seeks to address are: 

Which types of core technologies are applied by the vegetables and animal oils and 
fats manufacturing firms in order to be competitive in their industry? What is the 
link between the various technologies and competitive advantage? What factors 
technological influence this link? 

From the perspective of this study, competitive advantage is the key to long - term value 
creation and is considered to be the major objective behind the management of 
technology decisions. 
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1.3 An Overview of Kenya's Manufacturing Sector 
Kenya's industrial and manufacturing sector is going through a transition. This is largely 
as a result of the structural reform process which the Government of Kenya has been 
implementing for the last few years with a view to improving the economy. According to 
the Manufacturers' directory 2002 edition, the manufacturing sector remained depressed 
in 1999 due to lack of effective demand for locally manufactured products, high input 
costs, power rationing and poor infrastructure. The manufacturing sector in Kenya 
contributed an average of 13 per cent to the Gross Domestic Product (GDP) from 1995 to 
1999. The growth rate of the sector however declined from 3.9 to 1.0 per cent for the 
same period. The above trend is mainly attributed to stiff competition from imports; poor 
infrastructure; reduced investments in the sector partly caused by high cost of domestic 
funds and reduced direct foreign capital investments and capital. This affects firm 
competitiveness in some way or another. 

Historically, Kenya's manufacturing industry went through a long period of import 
substitution industrialisation during the 1970s, 80s and 90s with the lead having been 
taken by public sector enterprises. This resulted in domestic market industrialisation. The 
consequences were wide ranging and included technical inefficiencies, inconsistencies 
and lack of dynamism brought about by an overly regulated regime, poor industrial 
competitiveness manifested by the poor export performance, ageing equipment and 
inability to replace the same and general inability to expand the scale of operations. These 
effects of strategy are still evident in the economy to date. 

According to Kenya's Economic Survey, 2003 the real output in the manufacturing sector 
expanded by 1.2 per cent in 2002. Among other factors that contributed to the good 
manufacturing performance was the stable macro economic environment during the year 
under review. The growth in the manufacturing sector was attributed mainly to rise in 
output of the food processing industries. 

1.4 Objectives of the study 

This study aims to: 

1. Identify the types of core technologies used among Kenyan firms m the 
vegetables and animal oils and fats manufacturing industry. 

n. Determine whether there is a link between the type of technology and competitive 
advantage and the technological factors influencing them. 
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1.5 Importance of the research study 

The project findings would be important to several stakeholders namely: 

1. The government of Kenya that needs to provide an enabling environment for 
appropriate technology advancement and application in all sectors of the economy 
especially the manufactwmg sector; 

11. Film managers particularly top level management of firms in the oils and fats 
indu try who need to develop organisational framework for innovating new 
technologies that can enhance firms' competitiveness and effectiveness; 

111. Researchers of technology, firm competitiveness and environment in the fats and 
oils industry as a basis for their future researches and; 

1v. The strategic management practitioners and consultants to appreciate the extent to 

which various technologies and environment interact to contribute to competitive 
advantage of Kenyan firms 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 THE BUSINESS ENVIRONMENT 
Since one of the main problems of strategic management is coping with uncertainty, it is 
useful to consider this in terms of organisations facing different contexts in their business 
environment. The environment encapsulates many different influences - the difficulty is 
making sense of this diversity. Managers view the pace of technological change and the 
speed of global communications to mean more and faster change (Johnson and Scholes, 
2002). 

According to Pearce and Robinson (1994) one set of factors in the remote or macro­
environment involves technological change. To avoid obsolescence and promote 
innovation, a firm must be aware of technological changes that might influence its 
industry. Creative technological adaptations can suggest possibilities for new products, or 
in manufacturing and marketing techniques. A technological breakthrough can have a 
sudden and dramatic effect on a firm's environment. It may spawn new markets and 
products or significantly shorten the anticipated life of a manufacturing facility. Pearce 
and Robinson (1994), continue to argue that all firms and most particularly those in 
turbulent growth industries must strive for an understanding both of existing 
technological advances and probable future advances that can affect their products and 
services. 

During the past thirty-five years, considerable attention has been directed to management 
of the research and development (R and D) process: its organization, its planning and 
control, its budgeting and, especially, the stimulation and management of creativity. 
However, the impact of technology on business strategies has received little recognition. 
Yet, in technology intensive industries, such as chemicals, electronics, pharmaceuticals, 
food processing or aerospace, technology is frequently a driving force, which determines 
the strategic future ofthe firm (Ansoff, 1990). Manufacturing firms also require the use of 
appropriate technology to increase their efficiency and improve the quality of their 
products. 
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Kotter (1995) lists the major economic and social forces driving change as: the increasing 
pace of technological advancements that is hinged on the information technology and a 
more developed transport network together with greater international integration. Kanter 
(1984) asserts that the phenomenal change in environment is originating from such 
sources as: the labour force, patterns of world trade, technological changes and political 
realignment. 

The relationship between technology, innovation and strategic success is underscored. 
The key strategic issue is innovation, and technology should be seen as a means of 
underpinning innovation in organizations. But it is easy for organizations to get distracted 
by technology development itself without asking how the technology will assist in the 
creation and sharing of knowledge in an organization. Crucial is the question as to how 
this process will provide competitive advantage (Johnson and Scholes, 2002). 

Burnes (1996:128) believes that while strategy, size, technology and environment define 
the minimum level of effectiveness and set the parameters within which self-serving 
decision choices will be made, both technology and environment are chosen. Thus, those 
in power will select technologies and environments that will facilitate their maintenance 
of control. 

Ombiri (2001) contends that systems theory views organizations as systems whose core 
objective is growth, profitability and survival in a changing environment. Technological 
advancement, economic recession, consumer awareness, culture convergence, law, and 
competitor activities are some of the volatile forces that most businesses have to cope 
with. 

In a dynamic and complex business_ environment, technology has become a key resource 
and yet expensive. It is costly to acquire and disburse. A revolution in technology is more 
complex and impactful on systems, and this offers opportunities and/or threats to the 
firms. Therefore, its strategic use for positioning a firm competitively should not be taken 
for granted. It is particularly important that PESTEL is used to look at the future impact 
of environmental factors, which may be different from their past impact (Johnson and 
Scholes, 2001: 1 02). 
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Technological environment is thus a major segment of the macro environment. This 
segment is interlinked with other macro environmental segments; nevertheless, it 
constitutes the primary environmental segment influencing the management of 
technology. The technological environment is the most visible and pervasive macro 
environmental segment in the society for three reasons: it brings new products, processes 
and material ; it directly impacts every aspect of the society around us - for example 
transportation modes, energy, communications, entertainment, health care, food, 
agriculture and industry and alters the rules of global trade and competition (Narayanan, 
2001). 

2.2 Overview of Vegetable oils, animal oils, and fats sector 
The manufacturing industry in Kenya consists of three main sectors: the agro-based, the 
engineering and construction and the chemical and mineral sectors. 
The agro-based sector consists of among others, the food processing sector. The sector 
contributes 68% of value added from the manufacturing industry in Kenya. Firms in this 
sector specialise in the manufacture and marketing of food and related products. These 
firms produce high quality consumer goods such as the edible oils also known as 
vegetables and animal oils and fats for cooking (KAM Directory, 2002). 
The companies use certain technologies to manufacture different vegetables and animal 
oils and fats for customers with varied needs. This study explores the relationship 
between the type of technology used and competitive advantage of the manufacturers of 
vegetables and animal fats and oils. 

Table 2-1: Key Economic and Social Indicators 

Description Units 1998 1999 2000 2001 2002 
Population Million 28.8 29.5 30.2 30.8 31.5 
GDP at market prices KESmn 694,028.7 743,478.6 796,342.9 882,725.0 969,353.9 -GDP per capita ( Current) KESmn 20,747.7 21 ,736.6 22,690.6 24,987.9 26,998.4 
Manufacturing output KESmn 703,000.0 742,500.0 661,200.0 669,600.0 684,700.0 
Trade balance KESmn -76,608.1 -83,841.6 -113,276.8 -142,518.0 -88,426.7 
Source· - .. . Econom1c Survey 2003/ Central Bureau ofStallst1cs p.lO 
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Table 2.1 shows that during the period 1998 to 2002, the population of Kenya increased at a 

compound rate of2.27% while GDP at market prices rose at 9.81% and the manufacturing 

output fluctuated at between 5.6% and -11%. 

As a result of the foregoing economic situation, the country increased the quantity of its 

import by 87% over the same period (Table 2.3) to offset any shortage ofvegetab1e/animal 

oils and fats . 

Table 2.2: Quantum Index of Manufacturing Production, 1998- 2002 (1976 = 100) 
iNDUSTRY 1998 1999 2000 2001 2002 % change 

2002/2001 Meat and Dairy 76.4 84.3 85.9 86.1 88.6 2.9 Products 
Canned Vegetables, 325.2 372.9 39 1.8 423.3 43 1.2 1.9 fish oils and fats 
Grain Mills Products 202.7 200.9 157.6 143 .1 148.9 4.1 Bakery products 352.2 345.2 295.5 299.9 304.4 1.5 Sugar and 226.6 236.6 206.1 195.2 223.7 14.6 confectionery 
Miscellaneous foods 240.0 227.8 246.4 262.3 247.2 -5.8 Food manufacturing 200.1 204.9 199.4 200.8 208.5 3.9 Beverages 204.7 155.2 166.4 157.9 165.7 4.9 Tobacco 202.5 192.7 160.2 155.9 158.6 1.7 Beverages and 203.7 159.7 166.1 158.2 165.4 4.5 Tobacco 
Textiles 11 8.6 11 8.7 11 5.5 11 4.7 114.9 02 Clothing 148.4 154.8 167.2 172.8 178.4 3.2 Leather and Footwear 57.9 48.6 54.6 59.5 6 1.6 3.5 Wood and Cork 73.4 82.3 75.1 71.7 3 1.6 -56.0 Products 
Furniture and Fixtures 55.9 55.9 56. 1 57.0 51.3 -10.0 Paper and Paper 222.3 238.1 258.5 263.3 262.5 -0.3 Products 
Printing and 465.9 466.4 424.5 424.5 447.3 5.4 Publishing 
Basic Industri al 168.8 162.6 140.6 147.1 136.3 -7.4 Chemicals 
Petroleum and Other 594.8 6 16.8 659.4 74 1.8 757.0 2.0 Chemicals 
Rubber Products 668.3 590.8 588.1 581.1 548.5 -5.6 Plastic Products 608.7 697.6 78 1.8 837.0 919.3 9.8 Clay and Glass 2437.0 1623.0 Products 11 91.7 1052.4 1049.8 -0.3 
Non- Metallic Mineral 2 16.7 2 16.9 Products 153.8 139.1 137.0 -4.1 
Metallic Products 252.9 270.1- 238.1 237.7 228.7 -3.8 Non-Electrical 86.7 85. 1 86.1 89.1 86.2 -0.3 Machinery 
Electrical Equipment 22 1.9 188.4 188.7 199.4 195.5 -2.0 Transport Equipment 433.3 360.1 24 1.5 2 12.6 227.7 7.1 Miscellaneous 765.2 9 17.5 917.5 11 49.6 11 90.9 -1.7 Manufacturers 
TOTAL 282.2 285.6 281.4 283.6 287.0 1.2 MANUFACTURiNG 
Source: Economic . . Survey 2003/ Centra l Bureau of Stalls lies p.\70 
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Production indices of the manufacturing sector are outlined in table 2.2. As shown in the 

table, the majority of the industries recorded growth albeit only modest. The food processing 

industry that accounted for 13 .1 per cent of the total manufacturing output in 2002 recorded a 

3.9 per cent growth mainly due to increased sugar output. 

The canned vegetables, fish, oils and other fats sub-sector recorded a slower growth output of 

1.9 per cent in 2002 compared with an 8.0 per cent growth rate recorded in 2001. Stable 

prices in the local market and the growing regional market continued to sustain the growth in 

the sub-sector. Production of edible fats and margarine was 144.2 thousand tonnes in 2002 

slightly above 143.4 thousand tom1es produced the previous year. Total export of cooking fat 

was 43.1 thousand tonnes, 47.6 per cent above 29.2 thousand tonnes exported the previous 

year. During the period under review production of edible oils went up by 13.8 per cent to 

reach 30.4 million litres from 26.7 million 1itres in 2001 (Economic Survey 2003:170). 

Table 2.3: Quantities of imports and exports of animal/vegetable oils and fats (1998-2002) 

1998 1999 2000 2001 2002 Exports in 40,751 31 ,651 23,056 29,161 43,063 MT 
Imports in 217,048 263,956 
MT 270,450 407,488 406,106 

. . . . Sow ce. Econom1c Survey 2003/Central Bureau of StatiStics p. Ill 

Table 2.3 shows that while the exportation of animal/vegetable oils and fats stabilised for the 

period from 1998 to 2002 with only an increase of 5.7%, the quantity of imports increased 

tremendously by 87%. This means that while the demand for the cooking oils and fats has 

increased drastically, the manufacturers have are yet to much it with the appropriate consumer 
products. 
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Table 2.4: Value of imports and exports of animal/vegetable oils and fats (1998-2002) 
1998 1999 2000 2001 2002 Exports 2,396 2,186 1,204 1,298 2,277 (Kshs 

million) 
Imports 8,750 9,184 8,016 10,125 14,333 (Kshs 
million) 
Source: Economic Survey 2003/Centra l Bureau of Statistics p. 11 3 

From table 2.4 it can be noted that in 1998, the country imported three and halftimes what it 

exported as vegetables/animal oils and fats. By year 2002, the country's imports were six 

times its exports. This is a significant value in Kenya's international trade. It is also notable 

that while exports declined by 5%, imports rose by 64% over the same period. Export price 

indices for animals and vegetables oils and fats went up by 31.0 per cent. Import price indices 

for animals and vegetables oils and fats rose considerably by 39.3 per cent. Import values for 

animal/vegetable fats and oils rose by 41.6 per cent. 

This was graphically represented here below: 

Figure 2.1: Vegetable/An/mal fats and Oils Balance of Trade, 1998-2002 

14000 

12000 

10000 

Value of trade In ('000) KES 
Million 8000 

1998 1999 2000 
Year 

Source: Data obtained from Economic Survey 2003/ Central Bureau of Statistics 

2001 2002 

The value of imports and exports is represented in Figure 2.1. The value of exports have 

either remained constant or declined over the years, while that of imports has risen steadily 
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over the same period. The higher import values of animals and vegetable oils and fats were 

occasioned by increases in both their quantities and unit prices. 

2.3 Technological Evolution 
Since technological change has such a powerful role in competition, forecasting the path 
to technological evolution is extremely important to allow a firm to anticipate 
technological changes and thereby improve its position. Most research on how 
technology evolves in an industry has grown out of the product life cycle concept. 
According to the life cycle model, technological change early in the life cycle is focused 
on product innovations, while the manufacturing process remains flexible. As an industry 
matures, product designs begin to change more slowly and mass production techniques 
are introduced. Process innovation takes over from product innovation as the primary 
form of technological activity, with the aim of reducing the cost of an increasingly 
standardized product. Finally, all innovation slows down in later maturity and declines as 
investments in the various technologies in the industry reach the point of diminishing 
retums (Porter, 1998). 

Technological evolution in the manufacturing industry results from the interaction of a 
number of forces: 

• 

• 

Scale change. As firm and industry scale increase, new product and process 
technologies may become feasible . 

Learning. Firms leam about product design and how to perform various value 
activities over time with resulting changes in the technology employed. 

• Uncertainty reduction and imitation. There are natural pressures for 

• 

• 

standardization as firms learn more about what buyers want and imitate each other. 
Technology diffusion. Technology is diffused through a variety of mechanisms to 
create more value. 

Diminishing return to technological innovation in value activities. Technologies 
may reach limits beyond which further improvement is difficult. 

The product life cycle pattern of technological evolution would result if these forces 
interacted in the following way. Through successive product innovation and imitation, 
the uncertainty about appropriate product characteristics is reduced and a dominant design 
emerges. Growing scale makes mass production feasible, reinforced by the growing 
product standardization. Technological diffusion eliminates product differences and 
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compels process innovation by firms in order to remain cost competitive. Ultimately, 
diminishing returns to process innovation set in, reducing innovative activity altogether 
(Porter, 1998). 

Continuous Versus Discontinuous Technological Evolution 
The pattern of technological evolution differs widely among industries based on whether 
technological change is incremental or subject to discontinuity. Where there is 
incremental technological change, the process is more likely to be determined by action 
of industry patticipants or spin-off from these participants. External sources of 
technology are likely to be existing suppliers to an industry (Porter, 1998). 

Porter further contends that technological discontinuity creates the maximum opportunity 
for shifts in relative competitive position. It tends to nullify many first mover advantages 
and mobility barriers built on the old technology. Discontinuity also may require 
wholesale changes in the value chain rather than changes in one activity. Hence a period 
of technological discontinuity makes market positions more fluid, and is a time during 
which market shares can fluctuate greatly. 

Forecasting Technological Evolution 

A firm can use this framework to forecast the likely path of technological evolution in its 
industry. With some insight into the likely pattern of technological evolution a firm may 
be able to anticipate changes and move early to reap competitive advantages. However, 
there will always be uncertainty wherever technology is involved. Uncertainty over 
future technological evolution is a major reason why a firm may to employ industry 
scenarios in considering its choice of strategies (Porter, 1998). 

Technological change has had a profound effect on most industries and occupations 
during the 1980s and 90s. The Skill Needs in Britain (1997) survey identified changes in 
processes and I or technology as the_most common factor causing an increase in the skills 
demanded by the employers of their employees (actual or potential). Advances in 
technology have provided software applications that are becoming more user-friendly. 
There is however, firm evidence of not only severe shortages in IT specialisms, but also 
an inadequate continuum of skills throughout the. workforce, with companies reporting 
increased difficulties in recruiting and retaining ICT literate staff. 
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2.4 Types of technology 
According to Porter (1998), any firm involves a large number of technologies. 
Everything a firm does, involves technology of some sort, despite the fact that one or 
more technologies may appear to dominate the product or the production process. The 
significance of a technology for competition is not a function of its scientific merit or its 
prominence in the physical product. Any of the technologies involved in a firm can have 
a significant impact on competition. A technology is important for competition if it 
significantly affects a firm's competitive advantage or industry structure. 

The argument for technology being a key variable follows similar lines to that of 
environment. Organisations creating and providing different products and services use 
different technologies. Indeed, even those producing similar products like food processors 
may use differing techniques. Given that these technologies can vary from the large and 
expensive, such as edible oils manufacturing lines, to the relatively small and cheap, such 
as a personal computer, the form of organisation necessary to ensure their efficient 
operation will also vary (Burnes, 1996:60). 

Porter (1998) argues that technology is embodied not only in primary activities but in 
support activities as well. Computer-aided design is an example of a technology just 
coming into use in product development that is replacing traditional ways of developing 
new products. Various types of technologies also underlie the perfmmance of other 
support activities, including those not typically viewed as technologically based. 
Procurement embodies procedures as well as technologies for placing orders and 
interacting with suppliers. Recent developments in information systems technology offer 
the possibility of revolutionizing procurement by changing ordering procedures and 
facilitating the achievement supplier linkages. Human resource management draws on 
motivation research and technologies for training. Firm infrastructure involves a wide 
range of technologies ranging from office equipment to legal research and strategic 
planning. 

2.5 Value Chain and Competitive Advantage 

Competitive advantage cannot be understood by looking at a firm as a whole. It stems from 
the many discrete activities a firm performs in designing, producing, marketing, delivering, 
and supporting its product. Each of these activities can contribute to a firm's relative cost 
position and create a basis for differentiation. A systematic way of examining all the activities 

16 



a firm performs and how they interact is necessary for analyzing the sources of competitive 
advantage. The value chain disaggregates a finn into its strategically relevant activities in 
order to understand the behavior of costs and the existing and potential sources of 
differentiation. A finn gains competitive advantage by perfonning these strategically 
important activitie more cheaply or better than its competitors (Porter, 1998). 

! The figure below illustrates the various types of technologies available and applicable in a 
fim1 as embodied in a value chain analysis. 
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Figure 2-2. Representative Technologies in a Firm's Value Chain 
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Source: Adapted from Michael Porter Competitive Advantage; Creating and Sustaining Superior Performance (Page 167) 

According to Porter (1998), Information systems technology is particularly pervasive in 
the value chain, since every value activity creates and uses information. This is evident 
from Figure 2-2, which shows information systems technology in every generic category 
of value activity in the chain. Information systems are used. in scheduling, controlling, 
optimizing, measuring, and othen.Vise accomplishing activities. Information systems 
technology also has an important role in linkages among activities of all types, because 
the coordination and optimization of linkages requires information flow among activities. 
The recent, rapid technological change in information systems is having a profound 
impact on competition and competitive advantages because of the pervasive role of 
information in the value chain. 
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The technologies in different value activities can be related, and this underlies a major 
source of linkages within the value chain. Product technology is linked to the technology 
for servicing a product, for example, while component technologies are related to overall 
product technology. Thus a technology choice in one part of the value chain can have 
implications for other parts of the chain. In extreme cases, changing technology in one 
activity can require a major reconfiguration of the value chain. Linkages with suppliers 
and channel also frequently involve interdependence in the technologies used to perform 
activities (Pmter, 1998). 

2.6 Competitive Advantage through Information Technology 
Information Technology (IT) is the application of modem, new tools and techniques to 
the acquisition, processing and dissemination of information. These arrays of techniques 
which represent all information are a product of the advent of computer technology, 
which is constantly changing. 

It is difficult to justify a position that Information Technology confers competitive 
advantage to a business. Rather, it is the way in which Information Technology is 
implemented and maintained that ultimately confers competitive advantage. Information 
Technology is a means to an end that end being to achieve profitable business, and 
competitive advantage through Cost Leadership, Differentiation or Focus (Porter, 1980). 
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In order to assess the impact of the implementation of Information Technology, it is 
beneficial to refer to a widely accepted model of competitive advantage such as Porter's 
five forces model as shown in figure 2-3 below. 

Cu tomer I 
Buyer 

Figure 2-3: Porter's Five-Force Model 

Competitors/ 
Substitutes 

Existing 
Competitors 

Source: Porter, M.E. ( 1980) The Structural Analysis of Industries, Competitive Strategy. New York: Simon and Schuster lnc.p3-33 

Competitors 

Today, in many manufacturing industries, competitors are many and varied - gas 
companies supply electricity, cable companies supply telephony, vegetables/animal oils 
and fats supply cooking fats and satellite companies supply Internet access. For many 
organisations, the very process of identifying competitors can be time-consuming, but can 
be optimised with the intelligent use of Information Technology. Relatively simple 
competitor analysis can be performed by searching the World Wide Web, giving 
advanced warning of organisations entering the market space, and allowing incumbents to 
take appropriate actions. 

With Information Technology and increased market awareness, companies can track new 
product development and releases by their competitors. Beyond this, companies can use 
the capabilities of Information Technology to replicate new products launched by 
competitors, and to improve on them based on their own market intelligence. As Peppard 
(1993) discusses, a company must assess whether it wants to be a 'first mover' in IT, and 
run the risk of creating a market that will be plundered by followers with improved 
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products. In dynamic industries such as the PC market itself, this leads to a seesaw effect 
between leading players as to who is presenting a superior product. 

New entrants 

There are many infonnation-based industries today, where Information Technology is a 
cornerstone of delivering the product or service. These include online banking, online 
airline ticket reservation, and Internet service provision. This intelligent use of 
Information Technology acts as a barrier to entry for new companies wishing to attack 
those markets. 

In the animals/vegetable fats and oils industry, competitive advantage will be conferred if 
an existing company has a significant track record and knowledge base in that industry. 
New competitors fmd it difficult to amass that knowledge, and often resort to recruiting 
personnel from existing players to gain that knowledge. 

Substitutes 

In industries such as telecommunications and electricity, de-regulation has actively 
promoted the customers' ability to substitute one supplier for another. This combined 
with the globalisation of markets and the abolition of national boundaries, means that it is 
increasingly easy for suppliers to trade internationally and globally. Vegetables and 
animal oil and fats customers in all markets now have the ability to search for substitute 
products through the World Wide Web, increasing the threat of substitution for many 
suppliers. 

Many suppliers in the vegetables and animal oil and fats processing industry have realised 
that in order to reduce the threat of substitution, more and more value added services must 
be wrapped around the product or services to ensure uniqueness. To achieve economies 
of scale, these services must be provided through IT, in the form of know ledge and 
information. 

Suppliers 

Especially m low margin industries, it is critical to control business costs, a large 
proportion of which may well be comprised of supplier costs. Information Technology, 
based around products such as SAP, can analyse material requirements, automatically 
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generate stock replenishment orders, and automatically generate stock delivery times, so 
that work in progress is minimised, resulting in lower stock overheads. 

This just-in-time methodology, combined with the optimisation of materials handling as 
items move through the production process, means that variable overheads are minimised, 
resulting in an improved cost model and/or improved profits. Information Technology can 
also be used to a si t in regular market testing of suppliers. Suppliers can be polled on a 
regular basis, to provide electronic input to the materials ordering system, allowing the 
most cost effective combination of price, product and service to be selected. 

Customers 

The rapid development of information management and processing has resulted in the 
ability to analyse the past market, the current market, and predict the future market with 
relative ease. This market analysis, performed by ever-more sophisticated Information 
Technology, allows a company to take appropriate commercial decisions on product 
lifecycle, and to integrate market requirements into future products. 

As we progress through the information age, companies and their Information 
Technology will be expected to tailor products and services on demand by any single 
client. Some companies have addressed the marketing of additional products through the 
use of collaborative filtering, and are now using advanced techniques to analyse the path 
taken around the site in order to determine customers' interests. 

The Internet by definition makes it easier for a client to investigate alternative products 
and alternative suppliers. In order to foster increased client loyalty, companies will have 
to investigate and employ methods of delivering even greater value added through 
Information Technology. 

In IT Strategy for Business, Peppard (1993) highlights those compames that are 
competing through IT, by placing terminals at customer locations to improve customer 
service, and to allow the customer to check stock and place orders. 

People and their knowledge 

There are less tangible areas where Information Technology can confer competitive 
advantage. By providing employees with tools that they can use to improve their own 
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productivity, morale should increase, and the mission of the organisation should be 
accomplished more efficiently. 

The ability to collate, interpret, and act upon this wealth of information confers 
competitive advantage and the ability to tailor products and services based on market 
demands. Based on accurate data entry, Knowledge Management Systems will provide 
marketing information on clients, competitor information to allow an appropriate strategy 
to be followed and allow sensible business decisions to be made about allocation of ' 
resource, distribution of marketing budget based on the effectiveness of appropriate 
media, and the development of new products. 

In an information-based market place, Information Technology will be used to assess the 
effectiveness of new products in real time. Whereas in previous years, a company would 
have user forums, user testing, and market research, in the information world users will 
give immediate feedback as to their likes and dislikes regarding a product which will 
allow that product to be altered, tailored, and remarketed in seconds. 

2.7 Technology and competitive advantage 

Technology affects competitive advantage if it has a significant role in determining 
relative cost position or differentiation. Since technology is embodied in every value 
activity and is involved in achieving linkages among activities, it can have a powerful 
effect on both cost and differentiation. Technological change is one of the principal 
drivers of competition. It plays a major role in industry structural change as well as in 
creating new industries. It is also a great equalizer, eroding the competitive advantage of 
even well-entrenched firms and propelling others to the forefront. Many of today's great 
firms grew out of technological changes that they were able to exploit. Of all the things 
that can change the rules of competition, technological change is among the most 
prominent (Porter, 1998). 

Further, Porter (1998) adds that despite its importance, however, the relationship between 
technological change and competition is widely misunderstood. Technological change 
tends to be viewed as valuable for its own sake - any technological modification a firm 
can pioneer is believed to be good. Competing in "high technology" industries is widely 
perceived as being a ticket to profitability, while other industries that are "low­
technology" are viewed with disdain. The recent success of foreign competition, much of 
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it based on technological innovation, has encouraged companies to invest even more in 
technology, in some cases uncritically. 

Technological change is not important for its own sake, but is important if it affects 
competitive advantage and industry structure. Not all technological change is 
strategically beneficial; it may worsen a firm's competitive position and industry 
attractivenc s. High technology does not guarantee profitability. Indeed, many high­
technology industries are much less profitable than some "low-technology" industries due 
to their unfavourable structures. "Technology is an important KM tool; it facilitates 
captw'ing, storing, and accessing organizational knowledge. However, it is a mistake to 
think that technology will do all of the work. Technology by itself cannot (and will not) 
change a culture" (Duffy, 2000). 

Technology, however, pervades a firm's value chain and extends beyond those 
technologies associated directly with the product. There is, in fact, no such thing as a low 
technology industry if one takes this broader view. 
In the current business environment great technological turbulence is the order of the day 
and to achieve competitiveness, firms must formulate appropriate business strategies and 
add value to their current and potential customers. 

While multinationals from developed countries tend to be on the frontier of technological 
sophistication through heavy expenditures in high output research and development 
programs, INEs from developing countries, like those from Brazil and India fill a niche 
by providing adapted technology. Adapting technology may sometimes require scaling it 
down to serve smaller markets in developing countries. The ability to adapt or sometimes 
reproduce a given technology and the ingenuity to modify it to particular circumstances 
constitute the main strengths of INEs from developing countries (Kochunny and Rogers, 
1995:35). 

2.8 Technology Strategy 

Technology strategy is a firm's approach to the development and use of technology. 
Although it encompasses .. the role of formal research and development organizations, it 
must also be broader because of the pervasive impact of technology on the value chain. 
Because of the power of technological change to influence industry structure and 
competitive advantage, a fmn' s technology strategy becomes an essential ingredient in its 
overall competitive strategy. Innovation is one of the principal ways of attacking well-
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entrenched competitors. However, technology strategy is only one element of overall 
competitive strategy, and must be consistent with and reinforced by choices in other value 
activities. 

A technology strategy designed to achieve differentiation in product performance will 
lose much of its impact, for example, if a technically trained sales force is not available to 
explain the performance advantages to the buyer and if the manufacturing process does 
not contain adequate provisions for quality control (Porter, 1998). 
Technology strategy must address three broad issues 
• What technologies to develop 

• Whether to seek technological leadership in those technologies 
• The role of technology licensing 
Choices in each area must be based on how technology strategy can best enhance a firm's 
sustainable competitive advantage. 

2.9 The choice of Technologies to Develop 
At the core of technology-strategy is the type of competitive advantage a firm is trying to 
achieve. The technologies that should be developed are those that would most contribute 
to a firm's generic strategy, balanced against the probability of success in developing 
them. Technology strategy is a potentially powerful vehicle with which a firm can pursue 
each of the three generic strategies. Depending on which generic strategy is being 
followed, however, the character of technology strategy will vary a great deal, as shown 
in Table 2-5 below (Porter, 1998). 

In many manufacturing firms, research and development programs are driven more by 
scientific interests than by the competitive advantages sought. It is clear from Table 2-5, 
however, that the primary focus of a firm's Research and development programs should 
be consonant with the generic strategy that is being pursued. The Research and 
development program of a cost leader, for example, should include a heavy dose of 
projects designed to lower cost in all value activities that represent a significant fraction 
of cost, as well as projects to reduce the cost of product design through value engineering. 
Research and development by a cost leader on product performance must be aimed at 
maintaining parity with competitors rather than adding costly new features or the goals of 
Research and development will be inconsistent with the firm's strategy. 
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Another important observation from Table 2-5 is that both product and process 
technological change can have a role in supporting each of the generic strategies. Firms 
often incorrectly assume that process technological change is exclusively cost-oriented 
and product technological change is intended solely to enhance differentiation. Product 
technology can be critical in achieving low cost, while changes in process technology 
may be the key to differentiation (Porter, 1998). 

TABLE 2-5 Product and Process Technology and the Generic Strategies 

DIFFERENTI .\TION 
<OS I U . \I>ERSIIII' DIFFERE:\TI .\TIO~ COST FOCl 'S FOCl iS 

ILLUSTRA TlVE 

TECHNOLOGICAL 

POLICIES 
Product 

Technological 

change 

Product development to reduce Product development to Product development Product design to meet 
product cost by lowering enhance product quality, to design in only the needs of a particular 
material content, facilitating features, de\iverability, or 
ease of manufacture, simplify switching costs 
logistical requirements, etc. 

enough performance segment better 
for the target broadly-targeted 
segment's needs competitors 

Learning curve process Process development to Process development 
improvement to reduce support high tolerances, to tune the value chain 

than 

Process 

Technological 

Change 

material usage or lower labour 

input 
greater quality control, to a segment's needs Process development to 
more reliable scheduling, in order to lower the tune the value chain to 
faster response time to cost of serving the segment needs in order to 

Process development to orders, and other segment 
enhance economies of scale dimensions that raise 

buyer value 

raise buyer value. 

Source: Adapted from Porter, M.E ( 1998), Competitive Advantage: Creating and sustaining superior performance, The Free Press (page 178) 

It is also important that a firm's technology strategy extend beyond product and process 
Research and development as they are traditionally defined. Technology pervades a 
firm's value chain and relative cost and differentiation are a function of the entire chain. 
Thus, a systematic examination of all a firm's technologies will reveal areas in which to 
reduce cost or enhance differentiation. The infmmation system department may have 
more impact on technological change in some firms today than the Research and 
development department. Finally, development in all technological areas must be 
coordinated to ensure consistency and exploit interdependencies among them (Porter, 1998). 
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The section of specific technologies in the value chain on which to concentrate 
development effort is governed by the link between technological change and competitive 
advantage. A firm should concentrate on those technologies that have the greatest 
sustainable impact on cost or differentiation, either directly or through meeting the other 
tests described earlier. These tests allow a ranking of technological changes that would 
yield the great t competitive benefit. The cost of improving the technology must be 
balanced again t the benefit, as well as the likelihood that the improvement can be 
achieved (Porter, 1998). 

The choice of technologies to develop should not be limited to those few where there are 
opportunities for major breakthroughs. Modest improvements in several of the 
technologies in the value chain, including those not related to the product or the 
production process, can add up to a greater benefit for competitive advantage. Moreover, 
cumulative improvements in many activities can be more sustainable than a breakthrough 
that is noticeable to competitors and becomes an easy target for imitation. The success of 
Japanese firms in technology is rarely due to breakthroughs, but to a large number of 
improvements throughout the value chain (Porter, 1998). 

In conclusion, therefore, technology can undoubtedly play a part in achieving competitive 
advantage, as long as it is implemented in the interests of achieving business benefits, and 
achieving the corporate mission. As Peppard (1993) discusses, applications developments 
should be categorised and prioritised into strategic, key operational, support and high 
potential, and "those applications which are critical to future business success" should be 
created first, to confer competitive advantage. 

It is of essence for a corporation to invest in appropriate technology if it is to cope with a 
competitive future. Technology is a valued corporate asset and is key to keeping astride 
with the changing business environment. The implementation of real time systems results 
to; changing working relationships within the organization; changing working 
relationships with pru.tners and customers; changes the corporate culture due to 
application of technology; new ideas for services and products and new ways of gaining 
customer loyalty. To enable strategic success and survival in business, it is important to 
align the business and technology strategies appropriately. Successful organisations will 
be those where there is strong commitment to innovation from senior management and 
business acumen based on an understanding of business strategy and technology relationship. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 
This part is divided into the following areas: research design, population of study, data 
collection methods and data analysis. 
3.1 Research Design 
A descriptive design was used in this survey. Churchill (1991:144) notes that a 
descriptive study can be used when the purpose is to:-
a) Describe the characteristics of certain goals 
b) Estimate proportion of people who behave in a certain way 
c) Make specific predictions 

Descriptive design is therefore justified for this study since it includes an array of 
research objectives whose purpose is to determine the types of technology used to create 
competitive advantage while analysing the link between technology and competitive 
advantage in the manufacturing of animal/vegetable oils and fats. 

The research design used for collecting data was the cross-sectional survey carried out at 
a single point of time involving all vegetables and animal fats and oils manufacturing 
firms in Kenya. 

3.2 The population 

The population of interest in this study consisted of all the 33 vegetables and animal oils 
and fats manufacturing companies in Kenya listed in the Kenya Association of 
Manufacturers' directory, 2002 edition (Appendix 111). Given the small size of this 
population, a census study was conducted. 

3.3 Data collection method 

Both primary and secondary data was collected. A self-reporting, semi-structured, 
questionnaire was used to gather primary data. The questionnaires were directed to the 
General Managers and Managing Directors and Heads of Departments or their 
representatives of the selected firms. Personally administered questionnaire was used to 
interview focused groups to establish the types of technologies used by their firms and 
their relationship to competitive advantage of the firms. 
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The questionnaires comprised two sections. Section A, covered general organisation 
profile. Section B, sought information on the types of technology used by the 
manufacturing firms and the link between the technologies and firm competitiveness. 

3.4 Data analysis 

The infom1ation wa tabulated and cross- tabulated to indicate the types of technologies 
employed by the selected companies to enhance their competitive advantage and the link 
between technologies and competitive advantage for the manufacturers of edible oils and 
fats. The cross tabulation and frequencies also indicated the technological factors 
influencing the link. 

The data was also analysed using descriptive statistics, factor analysis and non-parametric 
tests. Descriptive statistics was used to analyse data on the likert scale due to the 
qualitative nature of some aspects of the data. Correlation analysis and chi-square was 
also used to establish the relationship between technology and firm competitive 
advantage. Other studies that have used similar analysis are Kinyanjui (2001), Abwao 
(2002) and Ndung'u (2002). 
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CHAPTER FOUR 

DATA ANALYSIS AND FINDINGS 

In this section, the data from the completed questionnaires was summarized and presented 
tables and percentages. The analyses are presented in two parts. The flrst part deals with the 
general infom1ation captured in section A of the questionnaire. The second part aims at 
answering the earlier stated objectives. 

4.1 Overview 

The flrst step in the analysis was to give an overview of the data. This involved the tabulation 
of the questionnaires distributed and returned per location. This subsection of the analysis 
deals with section A of the questionnaire. These are presented in the table 4.1. 

Table 4.1 Number of Questionnaires Distributed and Returned 
Location of the firm Number Number 

Percentage 
Distributed completed Percentage 

and returned 
Nairobi 

16 49 10 59 
Nakuru 

5 IS 2 12 
Mombasa 

5 IS 2 12 
Eldoret 

2 6 1 5 
Thika 

2 6 2 12 
Kisumu 

1 3 0 0 
Nyeri 

1 3 0 0 
Kisii 

l 3 0 0 
Total 

33 
. 

100 17 100 
Source: Research Data 

From table 4.1 above, of the 33 companies targeted for study 17 of them responded and only 
16 did not respond. This represented 52% response rate. The reasons for the 48% non-response 
were among others: outright refusal to respond to the questionnaire (3%); closure of 
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manufacturing operations (36%) and either change of nature ofbusiness or location (9%). 

Thus, out of the seventeen respondents, those actively involved in the manufacture and sale of 
animal and vegetables oils and fats were ten representing 76% response rate. Eight of these 

command the major market hares according a senior manager of one of the respondents. 
Vegetable oil and fat are products with key potential: processed crude and refmed edible oil 
product pecial preference being given to products made from locally grown raw materials. 

4.2 General Information 

Table 4.2 Ownership of firms 

Type of ownership Number Percentages 

0/o 
Subsidiary of multinational I 6 
Partnership 

I 6 
Joint- Venture I 6 
Local Private company 13 76 
Family Venture Business 1 6 
Total 

17 100 
Sow ce. Research Data 

Table 4.2 above shows that ofthe 17 respondents majority of them were local privately owned 
companies (76%). The other four companies consisted of a subsidiary of a multinational 
corporation, a partnership, a joint venture and a family business. These constituted 24% of all 
the respondents. However, of the 17 firms that responded, six ofthem representing 35% have 
since changed their businesses from manufacturing vegetables/animal oils and fats to either 
textile storage or animal feed manufacturers. One company has since been absorbed by another 
one within the last few years. Thus, only ten firms representing 59% of all the respondents 
were analysed and their results reported. 
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4.21 Incorporation of the firms 

Table 4.21 Where Organization originally incorporated 

Valid Cumulative Frequency Percent Percent Percent Valid Kenya 9 90.0 90.0 90.0 
Abroad 1 10.0 10.0 100.0 
Total 10 100.0 100.0 

Source: Research Data 

Table 4.21 shows that 90% of the companies, which responded, were incorporated in Kenya. 
They manufactured fats and oils both for local consumption as well as for export. 

Only 10% of companies were registered abroad and have been in operation in Kenya for over 
20 years. The locally incorporated firms have been in operation for either 1 to 5 years, 30% ; 6 
to 10 or 11 to 20 years. 

Number of Management Employees 

Table 4.22 Number of Management employees 

Valid Cumulative Frequency Percent Percent Percent Valid 1 to 300 10 100.0 100.0 100.0 

Source: Research Data 

From table 4.22 it is notable that all the companies studied have a management team ranging 
from 1 to 300 employees. Most of them were in the lower management level while the 
managing director and a few other senior managers make technological investment decisions. 
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Number of Non-management employees 

Table 4.23 Number of Non-Management employees 

Valid Cumulative 
Frequency Percent Percent Percent Valid 1 to 300 6 60.0 66.7 66.7 

301 to 600 2 20.0 22.2 88.9 
Over 900 1 10.0 11.1 100.0 
Total 9 90.0 100.0 

Missing System 1 10.0 
Total 

10 100.0 

Source: Research Data 

Table 4.23 shows that at least, 60% of the firms have 1 to 300 non-management employees 
while 20% ofthe firms have 301 to 600 non-management and 10% of the firms have over 900 
non-management employees. 

Geographical Coverage of the markets 

Table 4.24 Geographical market coverage 

Valid Cumulative Frequency Percent Percent Percent Valid In Kenya alone 3 30.0 33.3 33.3 In East Africa 6 60.0 66.7 100.0 Total 9 90.0 100.0 Missing System 1 10.0 Total 
10 100.0 

Source: Research Data 

Table 4.24 shows that 30% of the firms sell their products within Kenya, 60% sell their fats 
and oils in East Africa and beyond including CO MESA and all over the world. 
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Trend of sales turnover 

Table 4.25 Sales Turnover in 2000 to 2002 KES 'Million 

2002 2001 2000 

Frequency Percent Frequency Percent Frequency Percent 

Below lOOM 2 20 2 20 2 20 

101 to 500M 3 30 2 20 1 10 

500M and Above 4 40 4 40 5 50 

Non-response 1 10 2 20 2 20 

Total 10 100 10 100 10 100 
Sow ce. Research Data 

Table 4.25 shows that over the last three years from 2000, 20% of the companies had their 

turnover ranging between KES 1 and 100 Million. In year 2000, 10% of the firms studied had a 

turnover of between KES 101 and 500 Million. This increased to 20% in 2001 and to 30% in 

2002. However, there was a decline in the companies' with a turnover of KES 501 Million and 

above from 50% in 2000 to 40% in both year 2001 and 2002. 

Firms' Asset Bases 

Table 4.26 Firms' total assets KES 'Million 

Valid Cumulative Frequency Percent Percent Percent Valid Below 100M 1 - 10.0 11.1 11 .1 101 to 500M 4 40.0 44.4 55.6 500M to 1B 3 30.0 33.3 88.9 Over 1B 1 10.0 11 .1 100.0 Total 9 90.0 100.0 Missing System 1 10.0 Total 
10 100.0 

Sortrce: Research Data 

33 



Table 4.26 shows that total assets of the firms vary. Of those that with asset base of below KES 

100million, they represent 10%. Another 40% of the firms have assets of between KES 101 

and 500 Million. Some 30% of the companies have asset base of between KES 501 Million 

and KES l Billi n. At least 10% of the firms have assets valued at over KES 1 Billion. 

Table 4.27 Annual Capital Expenditure in 2000 to 2002 KES 'Million 

2002 2001 2000 

Frequency Percent Frequency Percent Frequency Percent 

Below lOOM 4 40 4 40 4 40 

101 to SOOM 1 10 2 20 3 30 

SOOM and Above 4 40 3 30 2 20 

Non-response 1 10 1 10 1 10 

Total 10 100 10 100 10 100 
.. Sow ce. Research Data 

Table 4.27 shows that capital expenditure on state of the art machinery for manufacturing of 

edible oils has steadily rose from 20% to 40% in 2000 to 2002 for the category ofKES 500 

Million and over. 

The capital expenditure on the category ofK.ES 1M to 100 Million investments remained 

constant at 20% from year 2000 to 2002. 

Investments in the category ofKES 101M to 500M has declined from 30% to 10% from year 

2000 to 2002. The 20% could be attributed to shift from this category to that of K.ES 500M and 
above. 
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Table 4.28 Firms' Profitability in 2000 to 2002 KES 'Million 

2002 2001 2000 

Frequency Percent Frequency Percent Frequency Percent 

Below lOOM 7 70 6 60 6 60 

101 to 500M 1 10 1 10 1 10 

500M and 1 10 1 10 1 10 
Above 

Non-response 1 10 2 20 2 20 
Total 10 100 10 100 10 100 
Source: Research Data 

Table 4.28 shows that most frrms ' profitability mainly lies in the range ofKES 1M to 100 

Million with 60% of them in 2000 and 2001, while 70% of them in 2002. Firms with 

profitability of over KES 500 Million consisted only 10% of all the frrms studied for all the 
three years. 

Table 4.29 Quantity of fats and oils manufactured in 2000 to 2002 MT 

2002 2001 2000 

Frequency Percent Frequency Percent Frequency Percent 
Below lOMT 

1 10 

11 to 50MT 2 20 1 10 2 20 
51MT and above 8 80 8 80 8 80 -
Total 10 100 10 100 10 100 .. Sow ce. Research Data 

Table 4.29 shows that the quantity of edible oils and fats produced by 80% of the firms from 

2000 to 2002 was above 51 Metric Tons in each of the years. Only 20% of the frrms produced 

between 1 to 50 Metric Tons for each of the years 2000 to 2002. 
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4.3 Technology and competitive advantage 

This subsection of the analysis deals with section B of the questionnaire. Section B was aimed 
at achieving the two objectives being studied. 

Manufacture of vegetable oils and fats 

The largest firms were built for refining imported crude palm oil into a wide range of edible oil 
products for the Kenyan and Eastern Africa region. About 225,000 metric tons worth about 
KES 7.5 Billion is being imported into the country for this purpose. The medium enterprises 
have the capability of processing oilseeds and are taking advantage of the growing raw 
material base in the country such as maize germ, sunflower, sim sim, safflower and rapeseed. 
Some of the medium firms produce semi-finished oil products, which are exported to the 
countries of the region while the seed cakes are converted to animal feeds whose demand is 
presently very significant. Available for small-scale firms is a manual oil pressing technology 
(requiring a total investment of approximately KES 30,000) which is now widespread 
especially where sunflower is grown. Most of the edible oils manufacturers produce more 
vegetable oils and fats because of the consumer demand. 

Organisation Mission Statement 

Table 4.31 Clearly Articulated Organization mission statement 

Valid Cumulative Frequency Percent Percent Percent Valid Yes 8 80.0 80.0 80.0 No 1 10.0 10.0 90.0 3 1 10.0 10.0 100.0 Total 10 100.0 100.0 
Source: Research Data 

Table 4.31 shows that 80% of the respondents had an articulated mission statement while 10% 
of respondents did not have a mission statement. 
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Strategic Company Plan 

rable 4.32 Clearly articulated strategic company Plan 

Valid Cumulative 
Frequency Percent Percent Percent 

Valid Yes 8 80.0 80.0 80.0 
No 1 10.0 10.0 90.0 
3 1 10.0 10.0 100.0 
Total 10 100.0 100.0 

Source: Research Data 

Table 4.32 shows that 80% of the respondents had both an articulated mission statement and a 
clearly articulated strategic company plan whereas 20% of the respondents did not have both 
the mission statement and the strategic company plan. 

Table 4.33 Existence of a strategic company planning process 

Valid Cumulative 
Frequency Percent Percent Percent Valid Highly formalized 5 50.0 50.0 50.0 Somewhat formalized 3 30.0 30.0 80.0 Vaguely structured 1 10.0 10.0 90.0 No process, no plans 1 10.0 10.0 100.0 Total 

10 100.0 100.0 
Source: Research Data 

Table 4.33 shows that there existed a highly formalised strategic company planning process 
among 50% of the respondents while 30% of the respondents had somewhat formalised 
strategic company planning process. The remaining 20% had either vaguely structured or no 
plan and process at all . 
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Table 4.34 Developers of business strategy 

Valid Cumulative 
Frequency Percent Percent Percent 

Valid Top management 6 60.0 60.0 60.0 
Top management and 

3 30.0 30.0 90.0 Other employees 

Others 1 10.0 10.0 100.0 
Total 10 100.0 100.0 

Source: Research Data 

Table 4.34 shows that 60% of the respondents have their business strategy developed by their 

top management only while 30% of the respondents had both their top management and other 

employees developing their business strategy. The remaining 10% used other methods 

including using consultants or adopted their business strategies from their parent companies to 

develop their business strategies. 

Company Plan review 

Table 4.35 Frequency of plan review 

Valid Cumulative 
Frequency Percent Percent Percent 

Valid Once a year 2 20.0 20.0 20.0 
Quarterly 6 60.0 60.0 80.0 
Monthly 1 10.0 10.0 90.0 
Never 1 10.0 10.0 100.0 
Total 10 100.0 100.0 

Source: Research Data 

Most of the respondents reviewed their company plan quarterly. They made up 60% of the 

respondents. Table 4.35 shows that 20% of them reviewed their company plans once a year 

while 10% reviewed their company plans once a month while 10% did not review theirs at all. 
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Table 4.36 Communication of Company Plan 

Valid Cumulative 
Frequency Percent Percent Percent 

Valid Clearly inadequate detail 5 50.0 50.0 50.0 
Somewhat clearly 4 40.0 40.0 90.0 
Not at all 1 10.0 10.0 100.0 
Total 10 100.0 100.0 

Source: Research Datu 

Table 4.36 shows that 50% of the respondents communicate their company plan throughout the 

organisation clearly in adequate detail. Another 40% of the respondents communicated their 

company plan somewhat clearly, while 10% of the respondents did not communicate it all. 
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a 't! . 'n 't!rstan 'ing 0 f company Vision 
I I I /understandinsz Comoany's Strategic Vision {Total 

/very Well /Well Somewhat Well /Don't 
Understand 

Groups at Senior Management lcount 8 0 b 0 8 

r ompany 
Exoected Count .9 .I 8 2 8.0 

Yo within Groups at Company 100.0% .0% .0% 0% 100.0% 

Yo within Understanding Company's Strategic 
!vision 

42.1% 0% 0% 0% ~0.5% 

Yo of Total 0.5% .0% 0% 0% 20.5% 

Middle Mana_gement ,...ount 4 0 0 [7 

Exoected Count .4 .7 7 2 7.0 

Yo within Groups at Company 7.1 % 2.9% 0% 0% 100.0% 

Yo within Understanding Company's Strategic 21.1 % 20.0% .0% 0% 17.9% 

Vision 
Yo ofTotal 10.3% 7.7% .0% 0% 17.9% 

ine Mana_gement Count 4 2 0 9 

Expected Count 4.4 .5 .9 2 9.0 

Yo within Groups at Company 3.3% 44.4% 2.2% 0% 100.0% 

' 
Yo within Understanding Company's Strategic 15.8% 26.7% 50.0% .0% 23.1% 

Vision 
Yo of Total [7.7% 10.3% .1% 0% 23.1% 

hne rest of Staff lcount 6 1 1 8 

Exoected Count 13 .9 .I 8 .2 8.0 

Yo within Groups at Company .0% [75.0% 12.5% 12.5% 100.0% 

Yo within Understanding Company's Strategic 
!vision 

.0% ~0.0% 125.0% 100.0% ~0.5% 

Yo of Total .0% 15.4% .6% .6% 20.5% 

Technolo_gy Professionals !Count I b 7 

Expected Count .4 .7 .7 .2 [7.0 

~ Yo within Groups at Company 57. 1% 8.6% 14.3% .0% 100.0% 

Yo within Understanding Company's Strategic 21.1 % 13.3% 25.0% .0% 17.9% 

Vision 
Yo ofTotal 10.3% . I% .6% .0% 17.9% 

To tal '"'ount 19 15 4 1 39 

Expected Count 19.0 15.0 .0 1.0 39.0 

% within Groups at Companv 48.7% 8.5% 10.3% ?.6% 100.0% 

Yo within Understanding Company's 100.0% 100.0% 100.0% 100.0% 100.0% 

StrateQic Vision 
Yo ofTotal 8.7% 8.5% 10.3% .6% 100.0% 

Source: Research Data 
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Table 4.37 shows that most of the top (senior) managers 80% ofthe respondents understood 

their companies' strategic vision very well while 40% of the respondents' middle level 

managers understood it very well while 30% of the respondents' line managers understood it 

very well. At lea t 40% of the respondents agreed that technology professionals understand 

their company's strategic vision very well. 

Firm performance 

Table 4.38 Firms' Performance measurement 

Valid Cumulative 
Frequency Percent Percent Percent 

Valid Profits 2 20.0 20.0 20.0 
Revenue/sales 6 60.0 60.0 80.0 
Growth 1 10.0 10.0 90.0 
Others 1 10.0 10.0 100.0 
Total 10 100.0 100.0 

Source: Research Data 

Table 4.38 shows that most fmns (60% of the respondents) measure their performance using 

revenue or sales. The rest measure their performance using profits (20%), growth (10%) and 

10% market share. 70% of the respondents rated their performance as moderate while 20% of 

the respondents rated their performance high and the remaining 10% could not estimate their 

performances. 
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4.4 Types of technology used in manufacturing of oils and fats 

Table 4.41 Percentage of usage of various technologies 

Types 0 Total 
Technology 
Information Product Process Bio-Technology Others ~ 
Systems 

Best [Yes Count 5 7 

~escribes 
7 1 3 p 23 

Expected Count 3.8 3.8 3.8 3.8 3.8 ~.8 23.0 

% with'in Best describes 21 .7% 30.4% 30.4% 4.3% 13.0% .0% 100.0% 

%within Types of Technology 50.0% 70.0% 70.0% 10.0% 30.0% .0% ~8 .3% 

%of Total 8.3% 11 .7% 11 .7% 1.7% 5.0% .0% 38.3% 

No Count 5 3 3 9 7 10 37 

Expected Count ~.2 6.2 6.2 6.2 ~ .2 6.2 37.0 

%within Best describes 13.5% B.1% 8.1% 124.3% 18.9% 27.0% 100.0% 

% within Types of Technology 50.0% 30.0% ~0.0% SO.O% 70.0% 100.0% 61.7% 

%of Total ~ .3% 5.0% 5.0% 15.0% 11 .7% 16.7% 61 .7% 

Total Count 10 10 10 10 10 10 60 

Expecte('( Count 10.0 10.0 10.0 10.0 10.0 10.0 ~0 .0 

%with in Best describes 16.7% 16.7% 16.7% 16.7% 16.7% 16.7% 100.0% 

% within Types of Technology 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

%of Total 16.7% 16.7% 16.7% 16.7% 16.7% 16.7% 100.0% 

Source: Research data 
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Table 4.41 shows that process and product technology are the frequently and commonly used 

tyPes of technology in the manufacturing of edible oils and fats . At least 70% of the 

respondents indicated that they used both process and product technologies. Some 50% of the 

respondents indicated that they used information technology alongside product and process 

technologies. Computer - Aided Design Technology was used by 30% of the respondents. 

Table 4.42 Product technology rating 

- Valid Cumulative 

'- Frequency Percent Percent Percent 

Valid Not important 1 10.0 11.1 11.1 

Important 2 20.0 22.2 33.3 

Highly important 2 20.0 22.2 55.6 

Extremely important 4 40.0 44.4 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

~otal 10 100.0 

Sorwce: Research Data 

Table 4.42 shows that on the rating ofthe importance of product technology, 40% of the 

respondents rated it as extremely important while 20% rated it as either highly important or 

just important for the competitive advantage of their firms. Only 10% did not see it as 

Important. 

Table 4.43 Process technology rating 
,..._ 

Valid Cumulative 

..._ Frequency Percent Percent Percent 

Valid Slightly important 1 10.0 11.1 11.1 

Highly important 1 10.0 11.1 22.2 

Extremely important 7 70.0 77.8 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

~otal 10 - 100.0 

Source· l' . ' esearch Data 

Table 4.43 shows that process technology was rated extremely important by 70% ofthe 

respondents while 20% rated it as either highly important or slightly important. 
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Table 4.44 Pilot-plant technology rating 

Valid Cumulative 

.... Frequency Percent Percent Percent 

Valid Not important 2 20.0 22.2 22.2 

Slightly important 1 10.0 11.1 33.3 

Important 4 40.0 44.4 77.8 

Highly important 2 20.0 22.2 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

Total 10 100.0 

Source: Research Data 

Table 4.44 shows that Pilot plant technology was rated as highly important by 20% of the 

respondents while 40% of the respondents indicated that it was important while 20% of the 

respondents did not see its importance to competitive advantage to their firms. Only 10% of 

the respondents agreed that it was only slightly important for their firm's competitiveness. 

Table 4.45 software development tools 

Valid Cumulative 

'-- Frequency Percent Percent Percent 

Valid Not important 2 20.0 22.2 22.2 

Slightly important 2 20.0 22.2 44.4 

Important 2 20.0 22.2 66.7 

Hignty Important 3 30.0 33.3 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

Total 10 100.0 

Source: Research Data 

Table 4.45 shows that software development tools were rated as extremely important by 30% 

of the respondents and 20% each for important, slightly important and not important ratings. 
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Table 4.45 Biotechnology 

Valid Cumulative 

Frequency Percent Percent Percent 

Valid Not important 4 40.0 44.4 44.4 

Important 3 30.0 33.3 77.8 

Highly important 2 20.0 22.2 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

._Total 10 100.0 

Sollrce: Research Data 

Table 4.45 shows that bio-technology was rated as highly important by 30% of the respondents 

While 30% indicated it as important and another 40% simply did not see it as important in any 

way for competitive advantage. 

Table 4.46 computer aided design rating 

- Valid Cumulative 

...._ Frequency Percent Percent Percent 

Valid Not important 4 40.0 44.4 44.4 

Slightly important 2 20.0 22.2 66.7 

Important 2 20.0 22.2 88.9 

Extremely important 1 10.0 11.1 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

Jotal 10 100.0 

Sollrce: Research Data 

Table 4.46 shows Computer- Aided Design technology was rated as extremely important by 

only 10% of the respondents while 20% of the respondents rated it as important; another 20% 

rated it as slightly important and 40% indicated it as not important at all in the competitiveness 

of the finn. 
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Table 4.47 information systems 

Valid Cumulative 

Frequency Percent Percent Percent 

Valid Not important 1 10.0 11.1 11.1 

Slightly important 1 10.0 11.1 22.2 

Important 2 20.0 22.2 44.4 

Highly important 4 40.0 44.4 88.9 

Extremely important 1 10.0 11.1 100.0 

Total 9 90.0 100.0 

Missing System 1 10.0 

Total 10 100.0 

Source: Research Data 

Table 4.47 shows that Information (systems) technology was rated as extremely important by 

only 10% of the respondents; highly important by 40%; important by 20%; slightly important 

by 10% and not important at all by 10% for the competitive advantage of the respondents. 

Table 4.48 Existence of technology department 

- Valid Cumulative 

- Frequency Percent Percent Percent 

Valid Yes 6 60.0 60.0 60.0 

No 4 40.0 40.0 100.0 

..... Total 10 100.0 100.0 

Source: Research Data 

Table 4.48 shows that there exists a technology department in 60% of respondents' firms and 

4
0% did not have it. There existed a Research and Development manager in only 30% of the 

respondents' firms while 70% of the respondents did not have a Research and Development 

manager. 

Tabl 4 4 ·y 
~e · 9 Developer of technology m our c ompany 

Frequency Percent Valid Cumulative 

'---- Percent Percent -- Valid In-house 6 60.0 60.0 60.0 

Acquisition of current 1 10.0 10.0 70.0 

t-- players 

Adopted from parent 1 10.0 10.0 80.0 
Company 

t--
1-- Others 2 20.0 20.0 100.0 

Sot tree: 
Total 10 100.0 100.0 

Research Data 
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. 
Table 4.49 shows that 60% of the respondents used technology developed in-house while 10% 

acquired their technology from the current market players; another 10% adopted their 

technologies from their parent companies and the remaining 10% used consultants. 

4.5 Distinctive Expertise of the firms 

r--Table 4.51 Capability Ratio * Areas ofExpertise Cross-tabulation 

...__ !Areas of rrotal 
t-- Expertise 

IProduct R & D Process R Marketing !Managing International nnovation & rrechnological 

fiity ~ &D ieapabilitv ~ctivities IEntreoreneurshio advancement 
!Below !Count 3 3 1 ~ 3 1 13 ..__ ~e 

Expected 1.9 1.9 ~.4 ~ .4 ~.4 ~ . 1 13.0 

---t-- lrount 
Yo within 
lcapabilit 

23.1% 23.1% !7.7% 15.4% ~3.1% 7.7% 100.0% 

---~ It Rating 
Yo within 37.5% 37.5% 10.0% ~0 .0% 00.0% 11.1% ~3.6% 
!Areas of .___ 

1--- Expertise 
Yo of 5.5% 5.5% 1.8% 3.6% 5.5% 1.8% 23.6% .___ 

~ [otal 
atrly !Count 0 0 ~ 2 0 0 ~ below 

...___ 
~ 

.___ Expected .3 .3 .4 .4 .4 .3 2.0 --(ount 
Yo Within .0% .0% .0% 100.0% .0% .0% 100.0% 
lcapabilit ...___ 

1---~Rating 
Yo within .0% .0% .0% ~0.0% .0% .0% ~ .6% 
!Areas of .___ 

r--- E~ertise 
.___ Yo of .0% .0% .0% 3.6% .0% .0% 3.6% 
.......__ ~ 

[otal 
IQ_ount 3 2 3 1 ~ ~ 13 

.......__ Expected 1.9 1.9 ~.4 ~.4 2.4 ~ . 1 13 .0 
r----!Qount 

%within 123 .1% 15.4% 23. 1% 7.7% 30.8% .0% 100.0% 
......_ ICapabilit 

r----It Rating -
Yo Within 37.5% 25.0% 30.0% 10.0% ~0 . 0% .0% 23.6% 

......_ !Areas of 

r----~ertise 
;---.__ Yo of 5.5% 3.6% 5.5% 1.8% 7.3% .0% 23.6% 

~~tal 
~b y i'-'OUnt 1 1 3 3 1 3 12 ove 

---~t::--
-._ Expected 1.7 1.7 2.2 2.2 2.2 ~-. 0 12.0 

---~t 
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t-- ,_ 
Yo within 8.3% 8.3% ~5.0% ~5.0% 8.3% ~5.0% 100.0% 
~apabilit 

1---- lv Rating 
Yo within 12.5% 12.5% 30.0% 30.0% 10.0% 33 .3% 21.8% 
Areas of 

I--r- Expertise 

t---
Yo of 1.8% 1.8% 5.5% 5.5% 1.8% 5.5% \21.8% 

~ 
~ota1 r--- r-- lcount 1 ~ 3 12 \2 5 15 

1'--
Expected 2.2 ~.2 12.7 r;..7 ~ . 7 ~.5 15.0 

r- rount 
Yo within 6.7% 13 .3% 20.0% 13.3% 13.3% 33 .3% 100.0% 
~apabilit 

~ - lv Rating 
Yo within 12.5% \25.0% 30.0% 20.0% ~0 .0% 55.6% ~7 .3% 
Areas of r--- t-- Expertise 

ft: 
Yo of 1.8% 3.6% 5.5% ~ . 6% ~.6% 9.1% \27.3% 

I- ~otal 
t-- rount 8 8 10 10 10 ~ 55 

I'--._ 
Expected 8.0 8.0 10.0 10.0 10.0 ~ .0 55.0 

I- rount 
Yo within 14.5% 14.5% 18.2% 18.2% 18.2% 16.4% 100.0% 

1"-----
Capabilit 

r--- Y Rating 
Yo within 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
Areas of 1..______ t-- Expertise 

,.____ Yo of 14.5% 14.5% 18.2% 18.2% 18.2% 16.4% 100.0% 
lrotal 

Source: Research Data 

Table 4.51 shows that 10% of the respondents viewed product Research and Development 

expertise as above average; 10% saw it as fairly above average; 30% indicated it as average 

and another 30% as below average. For process Research and development, 20% of the 

respondents rated it as above average; 10% as above average; 20% as average and 30% as 

below average while 20% did not respond to this. 

On marketing capability, 30% of the respondents indicated that theirs was above average; 30% 

reported that they viewed it as fairly above average; 30% as average and 10% as below 

average. On managing international activities, 20% reported it as above average; 30% as fairly 

-
above average; 1 O% respondents reported it as average; 20% as fairly below average and 

another 20% as below average. 

In innovation and entrepreneurship, 10% respondents reported that theirs was above average; 

10% fairly above average; 40% average and 30% below average. 
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In technological advancement, 50% rated it as above average; 30% as fairly above average and 

10% as below average. 

New Product development 

At least 80% of the respondents have developed a new product recently, 40% of them in the 

last one year and the other 40% between 2 to 3 years ago. The remaining 10% developed a new 

product between 4 and 5 years. 
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Intensity of competition 

Table 4.52 Competitive Advantage Statements 

/Answer lrotal 

I strongly agree I aoree I don't agree I disagree Strongly disagree 

Statement Competition in this country Count 9 1 ~ p 0 10 

~ is intense 
Expected Count 14.6 .1 1.6 .4 1.3 10.0 

%within Statements 0.0% 10.0% .0% .0% .0% 100.0% 

% within Answer 23.7% 5.9% .0% .0% .0% 12.2% 

%of Total 11.0% 1.2% .0% .0% .0% 12.2% 

International competition is ~aunt ~ 3 3 0 0 10 

intense 
Expected Count r4.6 Q.1 1.6 .4 1.3 10.0 

% within Statements 40.0% 30.0% 30.0% .0% .0% 100.0% 

% within Answer 10.5% 17.6% 23.1% .0% .0% 12.2% 

%of Total 14.9% 3.7% 3.7% .0% .0% 12.2% 

New Corporate investments ~aunt 2 3 1 1 2 9 

in R & D or manufacturing 
in the co 

' Expected Count 4.2 1.9 1.4 .3 1.2 9.0 

%within Statements 22.2% 33.3% 11.1% 11 .1% 22.2% 100.0% 

% within Answer 5.3% 17.6% 7.7% 33.3% 18.2% 11 .0% 

%of Total 2.4% 3.7% 1.2% 1.2% 2.4% 11.0% 

Top Management has Count 2 2 3 1 1 9 

experience with innovation 
Expected Count 4.2 1.9 1.4 .3 1.2 9.0 

% within Statements 22.2% 22.2% 33.3% 11 .1% 11 .1% 100.0% 

%within Answer 5.3% 11.8% 23.1% 33.3% 9.1% 11.0% 

%of Total 2.4% 2.4% 3.7% 1.2% 1.2% 11.0% 

Decision to change Count 6 2 0 0 2 10 

machine setup is made at 
hioh level of Management 

Expected Count 4.6 2.1 1.6 .4 1.3 10.0 

% within Statements 60.0% 20.0% .0% .0% 20.0% 100.0% 

% within Answer 15.8% 11.8% .0% .0% 18.2% 12.2% 

%of Total 7.3% 2.4% .0% .0% 2.4% 12.2% 
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Decision to change to a /Count ~ ~ 1 ~ p 7 
new manufacturing process 
is made at top level of Mqt 

Expected Count .2 1.5 1.1 .3 .9 7.0 
% within Statements 5.7% .0% 14.3% .0% .0% 100.0% 
% within Answer 15.8% .0% 7.7% .0% .0% 8.5% 
%of Total 7.3% .0% 1.2% .0% .0% ~.5% 

New product introductions Count 3 ~ 1 1 1 ~ 
occur in all major markets 
simultaneous ' 

Expected Count 4.2 1.9 1.4 .3 1.2 s.o 
% within Statements ~3.3% 33.3% 11.1% 11.1% 11 .1% 100.0% 
% within Answer 7.9% 17.6% 7.7% ~3.3% ~ .1% 11 .0% 
%of Total 3.7% G.7% 1.2% 1.2% 1.2% 11 .0% 

jf echnology has enabled Count 6 2 1 0 p ~ 
our company to improve 
product quality 

I Expected Count 4.2 1.9 1.4 .3 1.2 9.0 

%within Statements 66.7% ~2.2% 11 .1% .0% .0% 100.0% 

% within Answer 15.8% 11.8% 7.7% .0% .0% 11.0% 

%of Total 7.3% 2.4% 1.2% .0% .0% 11 .0% 

Technology has enabled Count 0 1 3 0 5 9 

our company to increase 
our prices 

Expected Count 14.2 1.9 1.4 .3 1.2 9.0 

%within Statements .0% 11.1% 33.3% .0% 55.6% 100.0% 

% within Answer .0% 5.9% 23.1% .0% 45.5% 11.0% 

%of Total .0% 1.2% 3.7% .0% 6.1% 11.0% 

Total Count 38 17 13 3 11 82 

Expected Count 38.0 17.0 13.0 3.0 11 .0 82.0 

% within Statements 46.3% 20.7% 15.9% 3.7% 13.4% 100.0% 

%within Answer 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

%of Total 46.3% 20.7% 15.9% 3.7% 13.4% 100.0% 

Source: Research Data 
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Table 4.52 shows that 90% of the respondents strongly agree that competition in Kenya are 

very intense. Only 10% of the respondents agreed that competition in the country is intense. 

Some 40% and 30% of the respondents strongly agreed and agreed respectively that 

international competition is also intense. Only 30% of the respondents did not agree that 

international competition is intense. This was attributed to the fact that they only manufacture 

fats and oils for local consumption. 

4.6 The relationship between technology and competitive advantage 

Technology choices in various domains allow a firm to secure competitive advantage in three 

ways: by creating fundamentally new businesses and competitive domains; by altering the 

rules of rivalry in the existing competitive domains and by supporting existing businesses. 

New investments in Research and development 

Firms often pursue basic and applied research which enables them to discover opportunities for 

totally new businesses. 

Table 4.52 shows that 20% of the respondents strongly agree that new corporate investments in 

R & D or manufacturing in the company is high. Some 30% of the respondents agree that the 

investment is high. Only 10% did not agree that investments were high in R & D while another 

10% disagreed that there was any investments in R & Din the company. At least 20% of the 

respondents strongly disagreed that there was any new corporate investments in R & D. 

The impact of technology on competition has led many new businesses to emerge from 

technological capabilities that were embodied as products and brought to the market by 

pioneering firms through research. 

Table 4.52 shows that 20% of the respondents strongly agreed that top management of their 

organisations had experience with innovation. Another 20% of the respondents agreed that 

their top management had experience in innovation; 30% did not agree; 1 O% disagreed and 

10% strongly disagreed that their top management had experience in innovation. 
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Further, table 4.52 shows that 60% of the respondents strongly agree that the decision to 

change machine set up and switch to a new manufacturing process was made at the top-level 

management. Only 20% of the respondents strongly disagreed that the decision to change 

machine set up was made at the top level of management. 

Table 4.52 shows that a total of 60% of the respondents agree (30%) and strongly agree (30%) 

that new product introductions in various markets once manufactured occurred simultaneously. 

The other 30%; disagreed (10%), did not agree (10%) or strongly disagreed (10%). 

Table 4.52 shows that a total of 80% of the respondents agreed that the use of technology had 

enabled their companies their products' quality thereby satisfying their customers. Only 10% 

of the respondents disagreed and 10% did not respond. 

The table also indicates that only 10% of the respondents agreed that the use of technology in 

the manufacturing of their vegetables/animal oils and fats had enabled their companies to 

increase their prices. A total of 80% of the respondents strongly disagreed (50%) and disagreed 

(30%). This is entirely in agreement with the value addition of the firms to their customers. 

Table 4.52 further shows that 60% of the respondents strongly agreed that the use of 

technology had enabled their companies to increase their market share. Another 10% also 

agreed that they had increased their market share with the use oftechnology. Only 20% either 

strongly disagreed (10%) or did not agree (10%). There was a 10% non-response. 

Firms have used technology to alter the rules of rivalry in the existing competitive domains. In 

these cases, the underlying customer functionality is not new to the market place, but through 

the deployment of technological capabilities in the manufactured edible oils added to the value 

chain configurations, some leading fmns have acquired market positions to the detriment of 

their competitors. 

Table 4.52 shows that 60% of the respondents strongly and another 20% agreed that the use of 

technology had enabled their company to improve their processes significantly. Another 1 O% 

did not agree that the use of technology had enabled their company to improve their processes. 

Only 10% of the respondents did not respond. 
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Product and process innovations of firms especially in the edible oil manufacturing industry 

have propelled those that have opted for them. Product innovations have focused on 

enhancement of product features or improvement of customer acceptance. Process innovations 

have focused on improvements in manufacturing processes or on using different or new raw 

materials. Both were oriented towards improving the firms' competitive position within the 

existing competitive domains. 

4.6 Technological factors affecting competitive advantage 

Table 4.7 shows the findings on importance of technological factors on competitive advantage 

of the animal/vegetables oils and fats. A total of 20 factors were surveyed and the managing 

directors or their delegates were asked to tick the most appropriate option on a scale of one to 

five, one being of low importance, two being slightly-low, three being medium, four being 

slightly high and five being very high. 

The outcomes of the responses were presented in a table showing the above options and an 

additional column for non-response. Out of the fmdings, a mode was used to select the most 

common response(s) and listed alongside every factor of technology. 
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Table 4. 7 Responses on importance of factors of technology to competitive advantage of firms 

Factor Low Slightly Medium Slightly High Non- Mode 

Low High response 

Investment in Research & 50 10 20 10 10 Low 

Development as a percentage of 
profit(! =low 5- hi!!:h) 
Investment in Research as a percentage 20 10 20 

ofprofit(l =low 5= high) 

20 20 10 Medium-high 

Investment in Development a a 10 30 30 20 10 Low-medium 
percentage of profit(I - Low 5- high) 

Frequency of new product (I low, 5 30 10 30 20 10 Low-medium 
high) 
Frequency of new tcchnologies( I- Iow, 30 30 30 10 Medium 

5= high) 
Competitive intensity( I low, 5 10 50 20 20 Slightly high 

intensitv) 
Technology as competitive tool 10 50 30 10 

_D=unimportant 5- key) Slightlv high 

Technological turbulence (I low, 20 20 10 20 30 Low 
5- high) 
Aggressiveness of firm 's strategy 20 30 30 20 High 

_{_! =low 5- high) 
Research leadership ( l imitator, 10 20 30 30 10 High 

3- follower 5- innovator) 
Product leadership (! - imitator, 20 30 30 10 10 Medium-high 

3=follower 5- innovator) 
Process leadership (I imitator, 10 10 30 30 10 10 Medium-high 

3- follower 5- innovator) 
Length of product life cycle (! - long, 10 50 20 20 Medium 

5-shott) 
Technological product differentiation 20 10 10 30 10 20 Medium-high 

_(I =none 5- Iarge) 
Technological advance in success ive 10 20 40 10 20 Slightly high 

_m-oducts (! - small 5 lame) 
Number of competing technologies 10 10 20 30 10 20 Slightly high 

_D - one 5 many) 
Forced product obsolescence (I none, 20 30 10 10 30 Low 

5- frequent) 
Technological response to government 10 40 20 10 20 Medium 

regulations(! unimo01tant 5- kev) 
Technological response to consumer 10 10 30 30 20 High 

pressures(! unimoortant 5 kev) 

Source: Research data 

From table 4.7 above, it is discemable that investment in Research and Development as a 

percentage of profit is low for most of the manufacturers of vegetable/animal oils and fats 

(50% of the firms rated low). This may be attributable to cost involved in research and 

development. 

However, between research and development, more firms seem to do more research (medium­

high) and less investment in development (low-medium) of the findings . 

On the frequency of new products, most ofthe firms seemed to contradict themselves as 

majority of them (70% in the low-medium segment) as compared to 80% (Appendix) of them 

who agreed that they developed new products recently. 
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Most firms (90% in the slightly low-medium-slightly high) indicated that they frequently used 

new technologies in the manufacture of fats and oils due to changing customer needs and 

tastes. 

Firms in the vegetables/animal oils and fats acknowledged the existence of intense 

competition. Most of them (50% fell in the slightly high category). This was also confirmed by 

their responses to the importance of technology as a competitive tool where 50% of the firms 

rated it as slightly high. 

The importance of technological turbulence as a factor of competitive advantage seemed to be 

classified as both ends of the same coin by the firms. 40% of the respondents placed it under 

the low slightly-low segment while another 30% thought that it was in the slightly-high and 

high segment. 

The results indicated that most firms' strategy is that of aggressiveness ( 60% in the slightly­

high, high segment). This was propped up by the 60% response as slightly high, high to 

research leadership. It appeared that the firms acknowledged that research leadership 

(innovation rather than being a follower) is extremely important for the creation of competitive 

advantage to the manufacturing fmns. 

On the importance of product leadership to the competitiveness of the firms, 60% respondents 

rated it as medium and slightly high. This seemed to go hand in hand with the importance of 

process leadership which was also rated the same by 60% of the manufacturers. 

50% of the respondents indicated that the length of their product life cycle was medium; 20% 

others indicated that it was long and another 20% said that it was short. The 20% whose 

product life cycle is short have continuously developed new product. This reinforces the 

proportion of firms that developed new products frequently (20%). 

At least 50% of the firms rated technological product differentiation as between medium and 

high in terms of importance to competitive advantage to them. This was further reinforced by 

their answer to technological advance in successive products where 70% of the firms rated it as 

medium (20%), slightly-high (40%) and high (10%). This meant that a large number of 

products were developed by the fmns in one year and other subsequent years. 
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The importance of the number of competing technologies to competitive advantage of the 

vegetables/animal oils and fats manufacturing firms was reported as between medium and 

slightly high. There were many types of technologies that compete and include product 

technology and bio-technology. 

The respondents indicated that forced product obsolescence was low meaning that few or no 

products were made obsolete in the vegetable/animal oils and fats processing. At least 60% of 

the respondents fell in the low-medium segment. It was established that some firms were 

selling to their competitors the right to manufacture what they themselves thought it was 

declining in the market. The trend would then be changed when the buyer of the rights re­

introduces the old product. For example, one company sold Kimbo to its competitor. Another 

manufacturer of Elianto sold the rights to another manufacturer. 

Both the technological response to government regulations and to consumer pressure were 

rated almost the same by at least 70% of the respondents. They rated it as medium, slightly 

high and high. It means that they saw these two factors as being key to every firm's 

competitiveness. 

The pearson's correlation coefficient, two tailed test P< 0.02 found a positive relationship 

between the process and product technology used and firm investments. It can be concluded 

that competitive advantage of the firms is a function of technology adopted by the firm. 

Investments in process technology leads to improved efficiency and reduced wastages. 
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CHAPTER FIVE 

SUMMARY, DISCUSSIONS AND CONCLUSIONS 

5.1 Summary of the findings and discussion 

The study identified the types of core technologies used in the manufacture of vegetables 

and animal oils and fats. It also examined the relationship between technology and 

competitive advantage among the vegetable and animal oils and fats manufacturers in 

Kenya. The study reported that: 

1. The commonly used types of core technologies used among Kenyan firms in the 

vegetables and animal oils and fats manufacturing industry are process technology 

(70%) of the respondents; product technology (70%); infmmation technology w 

moderately u sed by the firm s with 50% response; 

u. The link between technology and competitive advantage is positive and dynamic 

and thus undergo significant changes over time; 

111. Technological factors influencing competitive advantage are key in the choices of 

business/corporate strategies of the manufacturing fi1m s. 

For a t least 5 0 % of tho loading companies to have responded affirmatively to the u sc of 

product, process and infmmation technology means that these types of technology are 

vital for their competitiveness. The recent, rapid technological change in information 

systems is having a profound impact on competition and competitive advantages because 

of the pervasive role of information in the value chain. 

5.2 Conclusion 

The study reveals that the manufacturers of vegetable and animal oils and fats inevitably 

use technology to process their products. In order for them to be more competitive than 

their competitors, they have invested in state of the art process and product technologies 

that has enabled some of them focus on their target customers; differentiate their products 

and cut down their costs. This has ensured that their customers are satisfied beyond their 

expectations and have guaranteed them market growth, share and revenue. 

The leading manufacturer in the industry has invested heavily in technology thereby 

improving its speed and quality significantly and managed to buy out some players in the 

industry. It has also managed to take over the production of a leading brand of edible 

vegetable in Kenya from a former monopoly. 
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Technology and firm competitiveness is about realigning processes. It is about creating 

value and reducing wastage. It is about having are-look at the way firms work and strive to 

work smarter, not harder. It has so much to do with taking advantage of evolving technology 

to make work easier and faster. It about sustaining a culture of continuous improvement. It is 

about making technology work for the fmns, not them working for technology. At the end of 

it all, rather than being stretched to the limit, the manufacturers shall find themselves more 

relaxed, proud enthusiastic and productive, on top of things, and will improve processes 

again and again, embracing and leveraging change for their benefit rather than dreading it. 

5.3 Limitations of the study 

The study focused more specifically on technology and competitive advantage. Other 

environmental factors such as economic might have seriously affected the operations of 

the firms. It only focused on the vegetables, animal oils and fats manufacturers, and not 

Hll the mHnufRcmrcrs of food produots. 

Some firms have wound up theit operations whiie others never agreed to participate in the 

study. The findings are based on responses by only ten finns making it a small sample. 

The content of the study would have been better if these firms had participated. This 

limited the analysis to descriptive and judgemental methods and not scientific analysis. 

Resource constraint was also another limitation. Time allocated for the study was limited. 

No past study known to the researcher, has ever been done locally on types of technology 

and its link with competitive advantage of manufacturers of food products. The researcher 

therefore lacked a base and had to rely on studies done in other countries. 

5.4.1 Problems encountered 

The researcher encountered the problem of managing directors or general managers' 

unwillingness to participate in the survey. Some companies have even put in place a 

policy not to complete questionnaires. The~ complain that there are too many 

questionnaires from all institutions of higher learning and if they were to complete all of 

them, then they needed to hire full time employees to do it, which is not cost effective. 

Some of the managers out rightly rejected the questionnaire even before looking at them 

stating that theirs was a private business. The University of Nairobi will need to review 

the situation with the industry in future and come up with a lasting solution to this 

challenge. 

59 



Some companies although listed in the manufacturers' directory have since wound up 

their operations making it difficult to meet and interview their managers. The Kenya 

Association of Manufacturers needs to review their members regularly and remove from 

their register those that are no longer active. 

5.4.2 Recommendations for further research and practitioners 

More research is needed to establish: 

1. The relationship between technology and competitive advantage in other 

sectors or industries of the economy such as the pharmaceutical industry; 

2. The contribution of external environment to the relationship between 

technology and competitive advantage and 

3. The link and role of Information Technology to firm competitive 

advantage 

From the analysis, 50% of the respondents acknowledged that Information Technology 

plays a key role the competitive advantage of the firms. In view of the current trend in 

business where information is power, it is worth noting that the timely access to accurate 
' 

relevant and sufficient information is vital in the firms' competitiveness. This means 

therefore that if firms need to be ahead of the game they need to develop appropriate 

information technology strategy. In an infmmation-based market place, Information 

Technology will be used to assess the effectiveness of new products in real time. 

60 



REFERENCES 

Abwao, V (2002), Information Technology Applications in Business Management within 

Kenyan Companies: Survey of Insurance Firms in Nairobi, Kenya, Unpublished MBA 

Project, University ofNairobi 2002. 

Afuah, A. (2002), Mapping Technological Capabilities into Product Markets and Competitive 

Advantage: The Case of Cholesterol Dmgs Strategic Management Journal Vol. 23 No. 2 

pp 171-179 February 2002. 

Ansoff, H.I and McDonnel, E. J (1990): Implanting Strategic Management, Prentice-Hall, 

2"d Edition. 

Aosa, E (1992), An Empirical Investigation of Aspects of Strategy Formulation and 

Implementation within large, Private Manufacturing firms in Kenya, unpublished PhD 

dissertation, University ofStrathclyde, Glasgow, Scotland. 

Baldwin C.Y and Clark K.B.: Managing in an Age of Modularity Harvard Business Review 

pp. 84- 93 September- October 1997. 

Birkinshaw, J Building Firm-Specific Advantages in Multinational Corporations: the Role of 

Subsidiary Initiative, Strategic Management Journal Vol. 19 No. 3 pp 221-241 March 

1998. 

Burnes, B (1996), Managing Change: A Strategic Approach to Organisational Dynamics, 

Pitman Publishers, and 2nd Edition. 

Central Bureau of Statistics; Republic of Kenya Economic Survey 2003 

Callahan, J.R and Haines, G.H, Jr. (1986): Managing High Technology Vol. I _ Decisions 

for Success 

Cantwell, J. (1989): Technological Innovation and Multinational Corporations, Basil 

Blackwell Oxford. 

Churchill, G.A (1983): Marketing Research: Methodological Foundations 3.-ct Edition, 

Dryden Press. 

61 



Coyne, K.P, and DyeR. The Competitive Dynamics of Networked Based Businesses 

Harvard Business Review pp. 99-109 January- February 1998 

Cull, C. (1997) Let's Talk About Us. Grocer Vol. 220 No. 7323 pp s12 

Curtis, J. (1999); Home Callers Get New Perspective. Marketing Vol.2 PP 35 

Duffy, J. (2000): Knowledge Management: What Every Information Professional Should 

Know ... Information Management Journal Vol. 34 i3 pp.10 

Evans P.B and Wurster T.S.: s.trategy and the New Economics of Information Harvard 

Business Review pp. 70- 83 September/October 1997 

Grant, R.M, (1998); Contemporary Strategy Analysis: concepts, techniques, applications, 

Blackwell Publishers Inc, 3rd Edition. 

Gibson, R (1998); Rethinking the future: rethinking business, principles, competition, 

control, leadership, markets and the world, Nicholas Brealey Publishing 

Industry Week (2000): Value Chain Management. Vol. 249 i6 Ps1 

Integris (1999) Struggling with IT: The Growing Complexity of Information Technology. 

White Paper. 

Jenkins, P. (2000): Barclays Launches e-procurement business. The Financial Times. March 

20, 2000 pp. 26 

Johnson, G and Scholes K, (2002); Exploring Corporate Strategy, Prentice Hall 

International (U.K.) Ltd., 6th Ed. 

Kochunny, C.M and Hudson R; An Exploratory Study of Sustainable Competitive Advantage 

of International Enterprises from Developing Countries: The Case of Indian INES Journal of 

Global Business Vol. 6 No.10 pp. 33-42 Spring 1995. 

Kotler, p (1997), Marketing Management: Analysis, Planning, Implementation, and 

Control. Prentice Hall International, Inc., 9th Edition. 

62 



Narayanan, V.K (2001), Managing Technology and Innovation for Competitive 

Advantage Pearson Education, Inc. 1st edition. 

Ndungu, B.M (2002), An Investigation of the Relationship between Human Resource 

Systems, Business Strategy Implementation and Performance in Selected Publicly 

Quoted Companies in the Nairobi Stock Exchange, Unpublished MBA Project, University 

ofNairobi 2002. 

Newing, R BP Introduces its $250m digital nervous system. The Financial Times. October 

7, 1998 Pftsll (1) 

Nyambati (2001), Information Technology Planning Practices in Kenyan Banks, 

unpublished MBA Project, University of Nairobi 2001. 

Nyamwange S.O, (2001): Operations Strategies Applied for Competitiveness of Kenyan 

Large Manufacturing Firms, unpublished MBA Project, University of Nairobi 2001. 

O'brien (2000), Management Information Systems: Managing Information Technology 

in the Inter-networked Enterprise, Golgotia Publications Pvt, 

Ombiri, B (2001): "Gaining Strategic Advantage through Information Technology" 

KASNEB Newsline: The Professional Journal of KASNEB Issue No. 2 21_22 

April/June 2001 

Pearce J.A (11) and Robinson R.B (Jr), (1994) Formulation, Implementation and Control 

of Competitive Strategy, Richard D. Irwin, INC., 5th Edition. 

Peppard, J. (1993); Information Technology Strategy for Business. Dorchester: Pitman 

Publishing. 

Peters, Tom. (1995): Starters. The Pursuit of WOW! Great Britain: Macmillan Publishers 

Limited. 

Phillips, T and Vollmer, M (2000): Knowledge Management in the Current Market Place. 

The Oil and Gas Journal. Vol. 98 ilJ pp.4 

63 



Porter, M.E (1980): Generic Competitive Strategies, Competitive Strategy. New York: 

Simon and Schuster Inc. 

Porter, M.E (1998) Competitive Advantage: Creating and sustaining superior 

performance, The Free Press Edition 

Rindova, V.P and Fombrun, C.J. (1999) Constructing Competitive Advantage: The Role of 

Firm - Constituent Interactions Strategic Management Journal Vol. 20 No. 8 pp 691-710 

August 1999 

Robertson T.S and Gatignon H.: Technology Development Mode: A Transaction Cost 

Conceptualization Strategic Management Journal Vol. 19 No.6 pp. 515-5311998 

Robson, W, Strategic Management and Information Systems, Second Edition, 1997, 

Financial Times Prentice Hall. 

Stabell C.B and Fjeldstad O.D.: Configuring Value for Competitive Advantage: On Chains, 

Shops and Networks Strategic Management Journal Vol. 19 No.5 pp 413-4371998 

The Manufacturers' Directory, 2002 Edition of Kenya Association of Manufacturers (KAM). 

Zahra, S.A and Nielsen A.P (2002), Sources of Capabilities, Integration and Technology 

Commercialisation, Strategic Management Journal Vol. 23 No. 5 pp 377- 398 May 

2002(www .interscience. wiley .com) 

64 



APPENDIX 1 
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Dear Sir/Madam, 

RE: LETTER OF INTRODUCTION 

Nicholas K. Letting, 

University ofNairobi, 

Faculty of Commerce, 

Department of Business Administration 

P.O. Box 30197, 

NAIROBI 

Mobile No. 0722-284133 

' 

I am a postgraduate student undetiaking a degree of Master of Business Administration, 

Faculty of Commerce, University of Nairobi. For my fmal research project, I am 

conducting a research on: "The Relationship between Technology and 

Competitive Advantage: The case of vegetables and animal oils and fats 

manufacturers in Kenya" as a patiial fulfilment of the requirements for the award 

of the degree. 

your firm has been selected to fmm part of the study. I kindly request you to fill the 

attached questionnaire. Any information that you provide will be treated in strict 

confidence and used only for the purpose for which it is intended i.e. academic. 

Neither your name nor the name of your organisation is required. 

A copy of the reseru·ch project will be made available to you upon request. 

Your co-operation will be greatly appreciated. 

Thank you in advance. 

Yours sincerely, 

NICHOLAS KJBIWOT LETTING' 

MBA II STUDENT 

2 

DR. MARTIN OGUTU 

SUPERVISOR 
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APPENDIX 11: Data Collection Questionnaire 

QUESTIONNAIRE FOR THE RELATIONSHIP BETWEEN TECHNOLOGY AND 

COMPETITIVE ADVANTAGE: THE CASE OF VEGETABLE AND ANIMAL OILS AND 

FATS MANUFACTURERS IN KENYA 

This questionnaire is compiled by Nicholas K. Letting' for research in the Master of Business 

Administration (MBA) degree programme, Faculty of Commerce, University of Nairobi. Please 

complete it as truthfully as po sible. It wiJJ take about 30 minutes only to complete. Your responses 

will be treated in strict confidence and used only for academic purposes. 

SECTION A: GENERAL INFORMATION 

Please tick (--./) where appropriate 
Al. Name of your organisation (Optional) ............... Location .................... . 

A2 Your organization was originaJJy incorporated in? o Kenya o Abroad 

A3 Nature of business- Industry/Sector .................................... . 

A4 What products/Services does your company offer? 

o Vegetable oils 

oVegetable fats 

oAnimal oils 

oAnimal fats 

oBoth vegetables and animal oils and fats 

A4 How many product lines does your company have? 

o 1 o 2 o 3 o 4 o 5 o more than 6 

A5 How long has your organization operated in Kenya? 

o 0 to 5 years 

o 6 to 10 years 

o 11 to 20 years 

o Over 20 years 

A6 Ownership 

o wholly locally owned with public shareholding 

0 Subsidiary of multinational with public shareholding 

o Joint-venture 

o Other (Please, specify: ....................................................... .. .............. . 

A7. Number of Management employees currently. 

o 1 to 300 

o 301 to 600 

o 601 to 900 

o Over 900 



A8. Number ofNon-Management employees currently. 

o 1 to 300 

o 301 to 600 

o 601 to 900 

o Over 900 

A9. What is tl1e geographical coverage of your operations? 

o In Kenya alone 

o East Africa 

o COMESA 

o Africa 

o All over tlle world 

AlO. What has been your turnover over ilie last five years? Kshs. 

2002 o below lOOM o 101 to 500M o 500M and over 

2001 o below lOOM o 101 to 500M o 500M and over 

2000 o below lOOM o 101 to 500M o 500M and over 

1999 o below lOOM o 101 to 500M o 500M and over 

1998 o below lOOM o 101 to 500M o 500M and over 

All Value of total assets in Kshs 

o below lOOM o 101 to 500M o 500M to lB o over lB 

Al2 Value of annual Capital Expenditure on state of ilie art production machines for ilie last tllree 

years in Kenya Shillings 

2002 o below 1OOM o 101 to 500M o 500M and over 

2001 o below lOOM o 101 to 500M o 500M and over 

2000 o below lOOM o 101 to 500M o 500M and over 

1999 o below 1OOM o 101 to 500M o 500M and over 

1998 o below lOOM o 101 to 500M o 500M and over 

Al3. What has been your firm's profit over the last three years? In Kshs 

2002 o below 1OOM o 101 to 500M o 500M and over 

2001 o below lOOM o 101 to 500M o 500M and over -
2000 o below lOOM o 101 to 500M o 500M and over 

1999 o below lOOM o 101 to 500M o 500M and over 

1998 o below lOOM o 101 to 500M o 500M and over 



A14. What tonnage of fats and oils has your firm produced over the last three years? In Metric Tonnes 

(MT) 

2002 o below 10MT o 11 to 50MT o 51 MT and over 

2001 o below 10M o 11 to 50MT o 51 MT and over 

2000 o below 10M o 11 to 50MT o 51 MT and over 

1999 o below 10M o 11 to 50MT o 51 MT and over 

1998 o below 10M o 11 to 50MT o 51 MT and over 

SECTION B: TECHNOLOGY AND COMPETITIVE ADVANTAGE 

B 1. Does your organization have a clearly articulated mission statement? 

oYes oNo 

If yes, please state it. 

B2 Does your organization have a clearly articulated strategic company plan? 

oYes oNo 

B3 What kind of strategic company planning process does your company have/follow? 

oHighly formalized 

oSomewhat formalized 

oVaguely structured 

o No process may create one 

o No process, no plans 

B4 Who developed your business strategy? 

o Top management 

o Top management and other employees 

o Consultants 

o Adopted from parent company 

oOthers (please, specify ............................. . ............... .. .. ) 

B5 How often is your company plan reviewed? 

oOnce a year 

oTwice a year 

oQuarterly 

oMonthly 

oN ever 

B6 How well is the company plan communicated throughout your company? 

oClearly in adequate detail 

oSomewhat clearly 

oNot at all 



B7 How well do the following groups at your company understand the company's strategic 

vision? 

Tick appropriately in the table below. 

Very well Well Somewhat Don't 

Well Understand 

Senior Management 

Middle Management 

Line Management 

The rest of the staff 

Technology Professionals 

B8 What challenges did you encounter while implementing your company plan? 

-----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------

B9 How did you overcome the above challenges? 

-----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

BlO How is performance measured in your organisation? 

oProfits 

oRevenue or sales 

oGrowth 

o Survival 

o Market share 

oOthers (please, specify ................................................. ) 

Bll Rate your organisation according to the relevant performance measure identified in No. BlO 

By ticking one of the following 

o High 

o Moderate 

oLow 

oCannot estin1ate 

B12 Which of the following types of technology bes! describes those used in your company? More 

than one answer is allowed. 

o Information (Systems) Technology 

0 Product Technology 

0 Process Technology 

o Bio-Technology 

0 Computer Aided-design Technology 

oOthers (please specify) 



B 13 How important would your company consider each of the following types of technology to the 

competitive advantage of your firm? 

Please, rate each type oftechnology on a scale from " 1" to "5" 

"1" means your company considers that type of technology "not important" 

"5" means your company considers that type of technology "extremely important" 

Not Important Extremely Important 

2 3 4 5 

Product Technology 0 0 0 0 0 

Process Technology 0 0 0 0 0 

Pilot Plant Technology 0 0 0 0 0 

Software Development Tools 0 0 0 0 0 

Bio-Technology 0 0 0 0 0 

Computer Aided-design Technology 0 0 0 0 0 

Information (Systems) Technology 0 0 0 0 0 

Others (please specify) 0 0 0 0 0 

B13 Does your company have a Technology Department o Yes o No 

If no, who provides teclmology services to your company? 

Bl4 Does your company have Research and Development manager o Yes oNo 

If no, who provides Research and Development services to your company? 

B 15 Who developed the technology being used in your company? 

o In-house 

o Acquisition of current players 

o Alliances with other players in the industry 

o Adopted from parent company 

oOthers (please, specify ...... .... . .. . ... .. . ..... .... . .. ... . . . . .. .. .... .. ) 

B 16 Indicate by circling the correct choice the capability or distinctive expertise of your firm in the 

following areas. 

1- Below average 

5- Above average 

2-Fairly below average 3-Average 

Product R&D 

Process R&D 

Marketing Capability 

Managing International Activities 

Innovation & Entrepreneurship 

Technological advancement 

12345 

12345 

12345 

1 2 3 4 5 

12345 

1 2 3 4 5 

4-Fairly above average 



B 17 Has your company developed any new product recently? 

oYES oNO 

If yes, how recent is it? 

o 0 to 1 Years o 2 to 3 years o 4 to 5 years o 6 to 10 years o over 11 

years 

B18 To what extent do you agree or disagree with the following stabtements? Please, indicate 

by circling only one answer. 

1 = I strongly agree 2 = I Agree 3 = I don't agree 4 = I disagree 

5 = strongly disagree 

Competition in this country is intense 12345 

International competition is intense 1 2 3 4 5 

New corporate investments in R&D or manufacturing in the company is high 1 2 3 4 5 

Top management has experience with innovation 1 2 3 4 5 

Decision to change machine set up is made at high level of management 12345 

Decision to switch to a new manufacturing process is made at the top level of management 

12345 

New product introductions occur in all major markets simultaneously 1 2 3 4 5 

The use of technology has enabled our company to improve product quality 1 2 3 4 5 

The use of technology has enabled our company to increase our prices 1 2 3 4 5 

The use of technology has enabled our company to increase our market share 1 2 3 4 5 

The use of technology has enabled our company to improve our processes 1 2 3 4 5 



B 19 How important would you consider each of the following factors of technology to the 

competitive advantage of your firm? Please, indicate by ticking ('/) only one answer. 

Please rate each factor on a scale of"l" to "5" 

" 1" means you consider the factor as low 

"5" means you consider the factor as high 

The numbers between " 1" and "5" represent degrees between "low'' and "high" 

1 2 3 4 

Investment in Research &Development as a percentage of 

profit (1 :::;;Jow, 5= high) 

Investment in Research as a percentage of profit(l - low, 5= 

high) 

Investment in Development as a percentage ofprofit(l - low, 

5= high) 

Frequency of new products( 1- low, 5- high) 

Frequency of new technologies(l - low, 5- high) 

Competitive intensity(l- low, 5- intensity) 

Teclmology as competitive tool (!::;;unimportant, 5- key) 

Technological turbulence ( 1- low, 5- high) 

Aggressiveness offirm' s strategy (1- low, 5- high) 

Research leadership (! - imitator, 3- follower, 5- innovator) 

Product leadership (1 imitator, 3 follower, 5- innovator) 

Process leadership (1 imitator, 3 follower, 5- innovator) 

Length of product life cycle (1 long, 5- short) 

Technological product differentiation (1- none, 5- large) 

Technological advance in successive products ( 1- small, 

5=large) 

Number of competing technologies (1 one, 5- many) 

Forced product obsolescence (1 none, 5- frequent) 

Technological response to government 

regulations(! ~nimportant, 5=key) 

Technological response to consumer 

pressures(! =unimportant, 5=key) 

Source: Adapted from AnsofT, H. I & McDonell, E.J (1990), lmplllntmg Strateg•c Management Pp. 177, Prentice Hall, 2'"' 

Edition 

THANK YOU FOR YOUR RESPONSE 
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APPENDIX 111 

List of Vegetables and Animal Oils and Fats Manufacturers in Kenya 

1. Aberdare Oil Millers Ltd 

2. Allied Industries Ltd 

3. Arkay Industries Ltd 

4. Babra Industries Ltd 

5. Bidco Oil Refineries Ltd 

6. Eubanks Ltd 

7. Coastal Industries 

8. CPC Kenya Ltd 

9. Eastern Industrial Works 

10. Eldoret Oil Industries Ltd 

11. Elianto Kenya Ltd 

12. Kapa Oil Refineries Ltd 

13. Kenya Nut Company Ltd 

14. Kibos Industries Ltd 

15. Kisumuwalla Oi l Industries Ltd 

16. Kisauni Walla Oi l Industries Ltd 

17. Mafuta Refineries Ltd 

18. Malindi Industries Ltd 

19. Menengai Oil Refineries Ltd 

20. Nakuru Oil Mills (1974) Ltd 

21. Naurshad Trading Company Ltd 

22. Oil Crop Development Ltd 

23. Oriental Perfumed Works Ltd 

24. Palmac Oil Refineries Ltd 

25. Premier Oil Mills Ltd 

26. Pwani Oil Products 

27. Refinoil Manufacturing Company Ltd 

28. Rift Valley Products Ltd 

29. Sansora Oil Mi lls Ltd 

30. Sava Industries Ltd 

31. Soy-Afric Ltd 

32. Uni lever Kenya Ltd 

33. Vegetable Oil Industries Ltd 

Source: The Manufacturers ' Directory 2002 Edition of Kenya Association of Manufacturers (Page 67). 



Appendix 4 
Factor Analysis 

Correlation Matrix 
~rticulated 
Mission 
Statement 

Correlation !Articulated Mission 1.000 
Statement 
!Articulated Strategic 1.000 
Sompanv Plan 
Existence of a.166 
strategic company 
'planning process 
~eveloper of business .250 
~trategy 

Frequency of plan .234 
review 
Communications .047 
Performance .087 
measure ' 
Performance rating .000 
existence 0 .064 
echnology 

(Jepartment 
existence of R and D .307 
manager 
k:ieveloper 0 .056 
echnology in your 

Company 
Sig. (1- Articulated Mission 
ailed) Statement 

~rticulated Strategic .000 
Company Plan 
Existence of q. 323 

Articulated Existence of developer of 
Strategic Ia strategic business 
~ompany company strategy 
Plan planning 

process 

1.000 .166 .250 

1.000 .166 .250 

.166 1.000 .738 

.250 .738 1.000 

.234 .426 .719 

.047 .815 .609 
.087 .289 .203 

.000 .212 .109 
.064 .234 .378 

.307 .483 .202 

.056 .256 .639 

.000 .323 .243 

.323 .243 

.323 .007 

!Frequency of Communicati Performance Performance existence of existence of ~eveloper of 

plan review ons measure ating echnology Rand D echnology in 
~epartment manager ~our 

Company 

.234 .047 .087 .000 .064 .307 .056 

.234 .047 .087 .000 .064 .307 .056 

.426 .815 .289 .212 .234 .483 .256 

.719 .609 .203 .109 .378 .202 .639 

1.000 .478 .016 .000 .431 .058 .594 

.478 1.000 .308 .389 .185 .263 .254 

.016 .308 1.000 .599 .1 52 .486 .257 

.000 .389 .599 1.000 .264 .563 .078 

.431 .185 .152 .264 1.000 .089 .270 

.058 .263 .486 .563 .089 1.000 .342 

.594 .254 .257 .078 .270 .342 1.000 

.258 .449 .406 .500 .431 .194 .439 

.258 .449 .406 .500 .431 .194 .439 

.110 .002 .209 .279 .258 .079 .237 

1 



!strategic company 
lplanninQ process 
!developer of business .243 
lstrateQy 
Frequency of plan .258 
review 
Communications 0 .449 
rompanv Plan 
Performance .406 
measure 
Performance ratinQ .500 
existence 0 .431 
echnology 
~epartment 
~xistence of R and D .194 
manaQer 
developer 0 .439 
echnology 

Company 

Append ix 
Communalities 

in your 

~rticu lated Mission Statement 
Articulated Strategic Company Plan 
Existence of a strategic company planning 
process 
Developer of business strategy 
Frequency of plan review 
Communications 
Performance measure 
Performance ratinQ 
~xistence of technoloQy department 
existence of Rand D manager 
Developer of technology in your Company 

.243 

.258 

.449 

.406 

.500 

.431 

.194 

.439 

Initial 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

Extraction Method: Pnnc1pal Component Analysis 

Total Variance Explained 

.007 .010 .031 .287 .382 .141 .288 .023 

.110 .010 .081 .482 .500 .107 .437 .035 

.002 .031 .081 .193 .133 .305 .231 .239 

.209 .287 .482 .193 .034 .338 .077 .237 

.279 .382 .500 .133 .034 .231 .045 .416 

.258 .141 .107 .305 .338 .231 .403 .225 

.079 .288 .437 .231 .077 .045 .403 .1 67 

.237 .023 .035 .239 .237 .416 .225 .1 67 

Extraction 
.958 
.958 
.747 

.977 

.795 

.676 

.766 

.770 

.303 

.626 

.577 
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Initial Eigenvalues Extraction Sums of Squared 
Loadings 

Componen lrotal % of Variance Cumulative % ifotal % of Variance Cumulative% 

1 3.684 33.490 33.490 ~ .684 33.490 33.490 

l2 12.481 22.553 56.043 [2.481 l22.553 66.043 

3 1.989 18.079 74.122 1.989 18.079 74.1 22 

4 .976 8.870 82.992 

~ .869 7.896 90.888 

6 .421 3.827 94.715 

7 .401 3.643 S8.358 

8 .175 1.588 99.946 

9 5.926E-03 5.388E-02 100.000 

10 9.014E-17 8.194E-16 100.000 

11 2.035E-16 1.850E-15 100.000 

Extraction Method: Principal Component Analysis. 
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C M omponent atrix 
Component 
1 

~rticulated Mission Statement .219 
~rticulated Strateqic Company Plan .219 
Existence of a strategic company .860 
[planning process 

eveloper of business strategy .844 
Fr~uencyof plan review .657 
Communications .802 
Performance measure .282 
Performance rating .357 
~xistence of technoloqy department .471 
existence of of Rand manaqer .548 
developer of technology in your .575 
Company 

Extraction Method: Principal Component Analysis. 
a 3 components extracted. 

Cross tabulations 

c ase p rocessmq s ummarv 
Cases 

Valid 
N Percen 

Groups at Company* 39 78.0% 

Understanding Company'~ 
Strateqic Vision 

~ ~ 
.695 .654 
.695 .654 
~.118E-02 1.730E-02 

.296 .421 

.603 2.614E-02 
4.764E-03 .179 
.564 .607 

.456 .659 
.207 .195 

.543 .177 
.441 .226 

Missinq Total 
N Percen N Percen 

11 22.0% 50 100.0% 
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G roups at c ompany: u nderstandinq Comoanv's Strateaic Vision Cross tabulation 
Understandin11: Comoany's Strategic Vision Total 

Very Well ~ell Somewhat Well !Don't 
Understand 

jGroups at 
!company 

Senior Management Count 8 ~ ~ p 8 

Expected Count B.9 ~.I 8 2 8.0 

Yo within Grouos at Comoany 100.0% .0% .0% .0% 100.0% 

Yo within Understanding Company's Strategic ~2 . 1% .0% .0% 0% ~0.5% 

rv'ision 
Yo ofTota1 ~0.5% .0% 0% 0% ~0.5% 

Middle Management rount ~ ~ 0 0 [? 

[Expected Count ~.4 ~.7 .7 2 r.o 
Yo within Grouos at Comoany 57.1% 142.9% .0% 0% 100.0% 

Yo within Understanding Company's Strategic ?1.1% ~0.0% .0% .0% 17.9% 

Vision 
Yo of Total 10.3% 7.7% 0% 0% 17.9% 

ine Management rount 3 4 2 0 ~ 

!Expected Count 4.4 3.5 .9 2 ~.0 

Yo within Groups at Company 33 .3% 44.4% ~2.2% 0% 100.0% 

Yo within Understanding Company's Strategic 15.8% 26.7% 50.0% 0% 23.1% 

Vision 
Yo of Total 7.7% 10.3% 5.1% 0% [23.1% 

The rest of Staff Count 0 6 I I ~ 

Exoected Count B.9 3.1 .8 .2 8.0 

Yo within Groups at Company .0% 75 .0% 12.5% 12.5% 100.0% 

Yo within Understanding Company's Strategic 

Vision 

.0% 40.0% 25.0% 100.0% 20.5% 

Yo of Total .0% 15.4% 2.6% 2.6% 20.5% 

Technology Professionals Count 4 ~ I 0 7 

Exoected Count BA 2.7 .7 .2 7.0 

Yo within Groups at Company 57.1% 28.6% 14.3% .0% 100.0% 

Yo within Understanding Company's Strategic 21.1% 13.3% 25.0% .0% 17.9% 

Vision 
• Yo of Total 10.3% 5.1% 2.6% .0% 17.9% 

Total Count 19 15 4 1 39 

Expected Count 19.0 15.0 4.0 1.0 39.0 

Yo within Grouos at Comoanv 48.7% 38.5% 10.3% 2.6% 100.0% 

Yo within Understanding Company's 100.0% 100.0% 100.0% 100.0% 100.0% 

Strateaic Vision 
Yo of Total 48.7% 38.5% 10.3% 2.6% 100.0% 
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ch· s T 1- >quare ests 
~alue df ~symp . Sig. (2-sided) 

Pearson Chi-Square ~1.828 12 .039 

Likelihood Ratio 27.731 12 .006 

Linear-by-Linear 6.211 1 .013 

~ssociation 
N of Valid Cases 39 . . 
a 20 cells (100.0%) have expected count less than 5. The m1mmum expected count 1s .18 . 

Cross tabulations 

c ase p rocessmq s ummarv 
Cases 
Valid Missing !Total 

N Percent N Percent N Percent 

Best descnbes *Types of TechQology 60 100.0% 0 .0% 60 100.0% 
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A d' 4 T 1ppen IX f T h I C ypes o ec no OQY ross-tabulation 
!fypes 0 Total 

!Technology 
Information Product Process Bio-Technology Others 6 

Systems 

Best Yes Count 5 7 7 1 3 0 23 

describes 
Expected Count 3.8 K3.8 ~.8 3.8 ~ .8 3.8 ~3.0 

%within Best describes 21.7% K30.4% 30.4% 4.3% 13.0% .0% 100.0% 

%within Types of TechnoloQy 50.0% ~0 .0% ~0.0% 10.0% K30.0% .0% K38.3% 

%of Total ~.3% 11.7% 11 .7% 1.7% 5.0% .0% ~8.3% 

No [Count ~ ~ 3 ~ 7 10 ~7 

Expected Count ~ .2 6.2 6.2 ~.2 6.2 ~.2 37.0 

%within Best describes 13.5% 8.1% 8.1% ~_4.3% 18.9% 27.0% 100.0% 

%within Types of TechnoloQy ~0 .0% 30.0% 30.0% ~0 .0% 70.0% 100.0% ~1.7% 

%of Total ~ .3% 5.0% 5.0% 15.0% 11.7% 16.7% ~1.7% 

lrotal [Count 10 10 10 10 10 10 60 

Expected Count 10.0 10.0 10.0 10.0 10.0 10.0 60.0 

%within Best describes 16.7% 16.7% 16.7% 16.7% 16.7% 16.7% 100.0% 

%within Types of TechnoloQy 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

%of Total 16.7% 16.7% 16.7% 16.7% 16.7% 16.7% 100.0% 

Source: Research data 

Ch' S T 1- ;quare ests 
Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 18.966 5 .002 

Likelihood Ratic 22.864 5 .000 

Linear-by-Linear Association 10.988 1 .001 

N of Valid Cases 60 . . 
a 6 cells (50.0%) have expected count less than 5. The m1mmum expected count 1s 3.83 . 

Cross-tabulations c p s ase recessing ummary 

Cases 
~alid MissinQ lrotal 

N Percent N Percent N Percent 

Capability Rating * Areas of 55 ~1.7% 5 ~.3% 60 100.0% 

Expertise 
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C bTt R . A f E apa 11tv atmg: reas o xpertise Cross-tabulation 
fA.reas of !Total 

Expertise 
Product R & D Process R Marketing Managing Innovation & If echnological 

~D !capability International Entrepreneurship !advancement 

Activities 

Capability Below Count 3 ~ 1 2 3 1 13 

RatinQ AveraQe 
Expected Count 1.9 1.9 2.4 ~.4 2.4 2.1 13.0 

Yo within Capability 123.1% 23.1% 7.7% 15.4% 23.1% 7.7% 100.0% 

RatinQ 
%within Areas of 37.5% ~7 .5% 10.0% ~0.0% 30.0% 11 .1% 23.6% 

Expertise 
%of Total 5.5% 5.5% 1.8% 3.6% 5.5% 1.8% 23.6% 

Fairly Count p p p 2 p 0 2 

below 
fA.verage 

Expected Count .3 .3 .4 .4 .4 .3 2.0 

% within Capabil ity .0% .0% .0% 100.0% .0% .0% 100.0% 

Ratinq 
%within Areas of .0% .0% .0% 20.0% .0% .0% 3.6% 

Expertise 
%of Total .0% .0% .0% G.6% .0% .0% G.6% 

Averaqe taunt 3 2 3 1 4 0 13 

Expected Count 1.9 1.9 2.4 2.4 2.4 2.1 13.0 

% within Capability 23.1% 15.4% 23.1% 7.7% 30.8% .0% 100.0% 

Ratinq 
%within Areas of 37.5% 25.0% 30.0% 10.0% 40.0% .0% 23.6% 

Expertise 
%of Total 5.5% 3.6% 5.5% 1.8% 7.3% .0% 23.6% 

Fairly Count 1 1 3 3 1 3 12 

above , 
average 

Expected Count 1.7 1.7 2.2 2.2 2.2 2.0 12.0 

% within Capability 8.3% 8.3% 25.0% 25.0% 8.3% 25.0% 100.0% 

Rating 
%within Areas of 12.5% 12.5% 30.0% 30.0% 10.0% 33.3% 21.8% 
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Expertise 
% of Total 1.8% 1.8% ~.5% 5.5% 1.8% 15.5% 21.8% 

5 Count 1 ~ ~ ~ ~ 5 15 

Expected Count 2.2 ~.2 ~ . 7 ~.7 2.7 ~ . 5 15.0 

% within Capability 6.7% 13.3% 20.0% 13.3% 13.3% 133.3% 100.0% 

Rating 
Yo within Areas of 12.5% ~5.0% 30.0% 20.0% 20.0% ~5 .6% 127.3% 

Expertise 
%of Total 1.8% 3.6% 5.5% 3.6% 3.6% 9.1% 27.3% 

Total t:;ount 8 8 10 10 10 9 55 

Expected Count ~.0 8.0 10.0 10.0 10.0 9.0 55.0 

% within Capability 14.5% 14.5% 18.2% 18.2% 18.2% 16.4% 100.0% 

Rating 
%within Areas of 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Expertise 
%of Total 14.5% 14.5% 18.2% 18.2% 18.2% 16.4% 100.0% 

Source: research data 

ch· s T t 1- >quare es s 
Value df IAsymp. Siq. (2-sided) 

Pearson Chi-Square 22.935 20 .292 

Likelihood Ratio ~_2.675 20 .305 

Linear-by-Linear Association 2.731 1 .098 

N of Valid Cases 55 . . 
a 30 cells (100.0%) have expected count less than 5. The mm1mum expected count is .29 . 

Cross-tabulations: Case Processing s ummary 

Cases 
!Valid Missinq Total 

N Percent N Percent N Percent 

Statements * ~2 91.1% 8 8.9% 90 100.0% 

~nswer 
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Cross-tabulation 

Statements *Answer Cross-tabulation 
!Answer lrotal 

I stronqly aqree I aqree I don't agree I disaqree lstronolv disagree 

!Statement Competition in this country Count ~ 1 ~ ~ p 10 

~ is intense 
Expected Count 14.6 ~ . 1 1.6 .4 1.3 10.0 

% within Statements 90.0% 10.0% .0% .0% .0% 100.0% 

% within Answer 23.7% 5.9% .0% .0% .0% 12.2% 

%of Total 11.0% 1.2% .0% .0% .0% 12.2% 

International competition is Count 4 3 p b 0 10 

intense 
Expected Count 4.6 ' 2.1 1.6 .4 1.3 10.0 

% within Statements 40.0% 30.0% 30.0% .0% .0% 100.0% 

% within Answer 10.5% 17.6% 23.1% .0% .0% 12.2% 

%of Total 4.9% [7% 3.7% .0% .0% 12.2% 

New Corporate investments taunt 2 3 1 1 ~ 9 

in R & D or manufacturing 
in the co 

Expected Count 14.2 1.9 1.4 .3 1.2 9 .0 

. % within Statements 122.2% 33.3% 11 .1% 11.1% ~2 .2% 100.0% 

%within Answer 5.3% 17.6% 7.7% 133.3% 18.2% 11 .0% 

Yo of Total ~.4% 3.7% 1.2% 1.2% 12.4% 11.0% 

r-ap Management has Count 12 12 3 1 1 9 

!experience with innovation 
Expected Count 14.2 1.9 1.4 .3 1.2 9 .0 

% within Statements 22.2% ~2.2% 33.3% 11 .1% 11 .1% 100.0% 

%within Answer 5.3% 11 .8% 23.1% 33.3% 9.1% 1.1.0% 

%of Total 2.4% 2.4% 3.7% 1.2% 1.2% 11.0% 

Decision to change Count 6 2 0 0 2 10 

machine setup is made at 
hiqh level of Manaqement 

Expected Count 4.6 2.1 1.6 .4 1.3 10.0 

%within Statements ~0 .0% 20.0% .0% .0% 20.0% 100.0% 

% within Answer 15.8% 11.8% .0% .0% 18.2% 12.2% 
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% of Total 7.3% ?.4% .0% .0% 12.4% 12.2% 

Decision to change to a ~ount 6 0 

new manufacturing process 

1 0 ~ 7 

is made at top level of Mgt 
Exoected Count 3.2 1.5 1.1 .3 .9 7.0 

% within Statements 185.7% .0% 14.3% .0% .0% 100.0% 

Yo within Answer 15.8% .0% 17.7% .0% .0% 8.5% 

%of Total 7.3% .0% 1.2% .0% .0% 8.5% 

New product introductions Count p 3 1 1 1 f-3 

pccur in all major markets 
simultaneous 

Expected Count 4.2 1.9 1.4 .3 1.2 9.0 

% within Statements 33.3% 33.3% 11.1% 11 .1% 11.1% 100.0% 

% within Answer 7.9% 17.6% 7.7% 33.3% 9 .1% 11 .0% 

%of Total 13.7% 13.7% 1.2% 1.2% 1.2% 11 .0% 

~echnology has enabled k:;ount ~ 12 1 0 p s 
pur company to improve 
!product quality 

Expected Count 4.2 1.9 1.4 .3 1.2 9.0 

% within Statements 66.7% 22.2% 11.1% .0% .0% 100.0% 

% with in Answer 15.8% 11 .8% 7.7% .0% .0% 11 .0% 

' %of Total 7.3% 2.4% 1.2% .0% .0% 11 .0% 

Technology has enabled Count 0 1 3 0 5 9 

our company to increase 
our prices 

Expected Count 14.2 1.9 1.4 .3 1.2 9-.0 

% within Statements .0% 11 .1% 33.3% .0% 55.6% 100.0% 

% within Answer .0% 5.9% 123.1% .0% 45.5% 11.0% 

%of Total .0% 1.2% 3.7% .0% 6.1% 11 .0% 

Total Count 38 17 13 3 11 82 

Expected Count 38.0 17.0 13.0 3.0 11 .0 82.0 

. %within Statements 46.3% 20.7% 15.9% 3.7% 13.4% 100.0% 

% within Answer 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

%of Total 46.3% 20.7% 15.9% 3.7% 13.4% 100.0% 
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Ch. S T 1- >Quare ests 
Value df Asvmo. Siq. (2-sided) 

Pearson Chi-Square 50.795 32 .019 

Likelihood Ratio 57.522 32 .004 

Linear -by-Linear 5.570 1 .018 

Association 
N of Valid Cases 82 

a 45 cells (1 00.0%) have expected count less than 5. The minimum expected count is .26. 

Communalities 
Initial Extraction 

investment in r&d as a percentaqe of profit 1.000 1.000 

investment in r as a percentaqe of profit 1.000 1.000 

investment in d as a percentaqe of profit 1.000 1.000 

~requency of new products 1.000 1.000 

~requency of new technologies 1.000 1.000 

echnoloqv as a competitive tool 1.000 1.000 

echnoloqical turbulence 1.000 1.000 

aqressiveness of firms strateqy 1.000 1.000 

Research leadership . 1.000 1.000 

Product leadership 1.000 1.000 

Process leadership 1.000 1.000 

leqth of product cvcle 1.000 1.000 

echnoloqical product d ifferatiation 1.000 1.000 

echnological advance 1.000 1.000 

number of competinq technologies 1.000 1.000 

creed product obsolescence 1.000 1.000 

echnoloqical response to qovernment requlations 1.000 1.000 

echnoloqical response to consumer pressures 1.000 1.000 

Competitive intensity 1.000 1.000 

Extraction Method: Principal Component Analysis. 
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T t IV . oa anance E I . d xp1a1ne 
Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Component Total % of Variance ~umulative % lfotal %of Cumulative % 
Variance 

1 6.981 36.744 36.744 ~.981 36.744 36.744 

2 4.720 l24.841 61 .584 ~.720 24.841 61 .584 

3 3.626 19.085 80.669 K3.626 19.085 ~0 .669 

~ 2.133 11.228 91 .897 l2.133 11 .228 ~1 .897 

5 1.540 8.103 100.000 1.540 8.103 100.000 

~ 7.432E-16 3.912E-15 100.000 

7 4.716E-16 2.482E-15 100.000 

~ 2.844E-16 1.497E-15 100.000 

s 1.850E-16 9.737E-16 100.000 

10 1.591E-16 8.374E-16 100.000 " 

11 S.124E-17 4.802E-16 100.000 

12 6.466E-32 3.403E-31 100.000 

13 8.985E-18 -4.729E-17 100.000 

14 4.485E-17 2.361E-16 100.000 

15 1.079E-16 5.680E-16 100.000 

16 2.973E-16 1.565E-15 100.000 

17 3.498E-16 ' 
1.841 E-15 100.000 

18 4.259E-16 2.242E-15 100.000 

19 1.652E-15 8.693E-15 100.000 

Extraction Method: Pnnc1pal Component Analysis. 
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C t M t. omponen a nx 
Component 
1 

investment in research & development as .105 

Ia percentage of profit 

investment in r as a percentage of profit .690 

investment in d as a percentage of profit .830 

requency of new products .766 

reguency of new technologies 8.817E-02 

echnology as a competitive tool .677 

echnological turbulence .248 

aggressiveness of firms strategy .457 

Research leadership .428 

Product leadership .579 

Process leadership .579 

length of product cycle .824 

echnological product differentiation .301 

echnological advance .801 

number of competing technologies I4.482E-02 

arced product obsolescence .435 

echnological response to go~ernment .835 

regulations 
echnological response to consumer .807 

!pressures 
Competitive intensity .824 

Extraction Method: Principal Component Analysis. 

a 5 components extracted. 

~ 
.980 

.175 

.220 

.219 
.791 
5.368E-02 

.926 

.235 
.572 

.629 ' 

.629 

.299 

.394 
9.1 06E-02 
.504 
.617 
6.355E-02 

.270 

8.698E-02 

3 4 5 

5.700E-02 8.802E-02 .130 

.306 .519 .361 

.239 .453 l3.397E-02 

9.132E-02 ~.621E-02 .593 

.585 ~ .646E-02 .154 

.141 .720 12.391 E-02 

.189 .206 i4.917E-02 

.678 .429 .305 

.173 7.782E-02 .673 

.103 .465 .204 

.103 .465 .204 

.410 .253 1.533E-02 

.714 .266 .418 

.589 4.282E-02 3.877E-02 

.797 .205 .256 

.588 .292 7.402E-03 

.452 .156 .265 

.460 .213 .137 

.365 .357 .229 
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