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ABSTRACT

The purpose of this study was to gain a deeper understanding of the effects of information
communication technology adoption and application on the innovativeness of medium and
large manufacturing industries in Adama city. The study is a qualitative multiple-case
study involving five purposely selected companies from Textile, Food, Chemical and Cable
manufacturing. Semi-structured interviews were conducted with key informants
constituting three top managers from each of the selected companies. The study employed
a cross-case data analysis technique to analyze the collected qualitative data. The
secondary data used were the 2015 World Bank’s enterprise survey of Ethiopian
manufacturing to substantiate the qualitative data results. The data were analyzed through
descriptive statistics. The research findings revealed that basic information
communication technologies such as computers, printers, the Internet, Email and Social
Media have been used among all case companies. In contrast, the use of advanced
information communication technology is still limited and varies across firms. The study
further found that information communication technology brings a lot of benefits to
manufacturing industries including increasing production speed, being a source of new
idea generation, enabling the promotion of brands, performing orders online, and
improving communication and organizational work structure. In this regard, information
communication technology can be said to have been serving as a means of enhancing
innovativeness. Moreover, the study found that the main internal problems to information
communication technologies adoption and application by manufacturing firms include a
shortage of skilled workers, lack of managers’ commitment, lack of investors’ willingness
and financial problems. Among external challenges that were found to have limited the use
of information communication technologies are shortage of supplies, high cost of
equipment, poor education system, industrial policy, political instability and absence of
international payment systems such as PayPal and credit card bank services. In
conclusion, even though information communication technology has supported firms’
innovativeness its adoption and application extent are still at an early stage because of
internal and external influencing factors. The study, therefore, recommends that
awareness be increased regarding the importance of information communication
technologies in manufacturing firms. Company owners should be encouraged to train their
employees about the usage of information communication technology. In addition, the
concerned government bodies should better address critical issues such as information
communication technology infrastructures, limitations observed in industrial policy, and
the education system.

Keywords: Information communication technology, Adoption, Innovation, Medium and
large manufacturing industries.
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CHAPTER ONE

INTRODUCTION
1.1. Background of the Study

Nowadays, Information Communication Technology (ICT) is widely recognized as an
essential tool for developing business strategies that improve the competitiveness of the
manufacturing industries of developed and developing countries (Enriquez et al., 2015). In
Ethiopia, recently established manufacturing industry ICT systems, equipment and
machinery are mostly made in China, Italy, Germany, Japan, and South Korea; however,

most factories still use basic or intermediate technologies (Atalay, 2013).

The manufacturing industries of Ethiopia appeared in the 1950s, much earlier than in many
other Sub-Saharan African countries; however, sophisticated industries appeared in the
second half of the 1950s, attempting to replace imports. The sector, which comprises both
medium and large firms, now consists of a small number of State-Owned Enterprises
(SOEs) and an increasing number of private sector participants at all levels. Currently, the
Ethiopian Medium and Large Manufacturing Industry (MLMI) is one of the country’s
sectors that is expected to play a great role in Gross Domestic Product (GDP) growth, job

creation and foreign exchange earnings.

However, according to a study by Eshetie (2018), even though Ethiopia is blessed with
natural resources, the manufacturing sector hasn’t contributed more than 5% of the
national GDP. This is mainly attributed to the low productivity of the labour force
including entrepreneurial and managerial skills limitations. Moreover, obsolete
technologies used, limited infrastructure development including trade logistics, limited
access to finance, insignificant research and development work done so far to the sector,
poor institutional framework, and poor market information system are hindrances to the

development of the manufacturing sector.

Another study by Oqubay (2019), also suggests that even though Ethiopia has emerged as
one of Africa’s fastest-growing economies, its manufacturing sector is still far from being
an engine of growth and economic transformation since the sector is dominated by small
firms, low-value and low technology products, and weak inter-sectoral linkages. However,
according to a study by Ekuobase & Olutayo (2016), in the 21% century integrating ICT

into manufacturing sectors helps to increase business growth and enhance enterprise
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performance through cost reduction, better product design, improved customer service and
stronger links with suppliers, creating innovations and facilitating market niches. For
instance, according to a study by Colin et al. (2015), the use of ICT facilities such as
Supply Chain Management (SCM) has shown to be critical for an organization's
competitiveness, as it assures supply effectiveness and proper coordination between
suppliers, intermediaries, and market demands. However, the use of ICT in operational
activities does not guarantee that these businesses will perform well, as this depends not
only on the type of technology used but also on the degree of technology adaptation to

business needs and the ability to use it correctly.

In another way, Spiezia (2011) argues that in his research conducted on eight Organization
for Economic Co-Operation and Development (OECD) nations, ICTs enable firms to
embrace innovation, particularly in product and marketing innovation, and ICTs enable
firms to adopt innovation, but they do not boost their "inventive" capacities, i.e. the ability

to develop new products and processes.

According to a study by Wagaw (2017), ICTs are changing the way organizations do
business, and enhancing public service delivery. Manufacturing enterprises use these
technologies to facilitate product development, process management, and administrative
operations. Consequently, ICT is an enabler for any industry in creating efficient
information processing, disseminating, and getting feedback from customers. The study by
Solomon & van Klyton (2020) has shown a positive relationship between ICTs and
economic growth. ICT has transformed how firms operate globally and revolutionized how
peoples communicate (e.g., social media) and how governments engage with citizens

through e-government platforms.

On another side, Freeman & Soete (2017), And Fagerberg et al., (2010), suggest that
innovation is a key driver of industrial competitiveness. Enterprises can develop their
technical capabilities and products either based on internal Research and Development
(R&D) or outsourcing. Although it remains necessary to build its internal R&D capacity,
the external sources of technologies have become more and more important. Developing
technologies externally can be conducted in several ways, including inter-firm and across-
firm cooperation, industry-research institution cooperation, and university-industry
cooperation. Furthermore, Gunday et al., (2011) explained innovation as an essential
component of competitiveness, embedded in the organizational structures, processes,

products, and services within firms. Therefore, ICT systems are one of the important
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organizational resources for firms in the manufacturing industry that could enhance the
business process. For instance, in manufacturing industries, technologies that support
varieties of services are referred to as Computer-Aided Technologies (CAx). CAX provides
them with planning, designing, manufacturing, and accessing information about products,
processes, and prices. Furthermore, ICT facilitates the supply and access of a wide range
of financial services, reducing costs and promoting and enhancing communication is a

major channel for development.

Therefore, this research mainly focused on the effect of ICT adoption and application on
the innovativeness of MLMIs that convert raw materials into finished products. In this
research, an attempt is made to investigate the contribution and effects of ICT employed in
MLMIs to facilitate innovativeness and identify challenges of manufacturing industries in
applying ICT for industrial innovativeness.

1.2. Statement of the Problem

The development of ICT has highly affected the way business enterprises operate; it has
changed the organizational structures and the level of competition. For instance, ICT
benefits the manufacturing industries by leading to better product development conditions
and increasing the flexibility of the production process (Arvanitis, 2008). Furthermore, as
pointed out by Grant & Yeo (2019), ICT plays a prominent role in manufacturing
operations that rely on computer support, such as Computer-Aided Design (CAD) and
manufacturing, product database controlling and monitoring, logistics and supply chain

management.

Today, the manufacturing industry is subjected to increased competition, increased
demand for the quality of products and services, and growing demand for customized
services. Surviving in this competitive environment will require innovative goods, services
and high production capacity of manufacturing firms. However, in Ethiopia in terms of
manufacturing sector capacity utilization, many enterprises state that lack of advanced
ICTs utilization, insufficient ICT technical skilled manpower and utilization of poor
quality raw materials are the primary reasons for low capacity utilization, poor
innovativeness, and low development and application of indigenous technology. Because
of these and varieties of other problems, Ethiopia's manufacturing sector has contributed
less than 5% of the national GDP for the past two decades (Eshetie, 2018).

However, in the past few years medium industrial zones have been established by various
regional states under government and privately owned companies. The federal and
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regional governments in different parts of the country were also implementing the recently
designed industrial zones and parks development plan, infrastructures are built, and
supports are provided to create market linkages, technology transfer, adoption and
innovation to enhance production performance of the sectors. In this regard, an increasing
trend was observed in some sub-sectors like textile and apparel industries, food-processing
companies, and soft and mineral water drink factories. However, except for newly
established factories, the ICT used in most manufacturing industries in Ethiopia is at a
basic or medium level (Atalay, 2013).

According to a study by Wagaw (2017), the textile manufacturing sector in Ethiopia
showed insignificant economic contribution to the country. The Ethiopian textile and
apparel firms are being challenged by ineffective management structures, the limited
capability of homemade design and development, and limitations of skills. Moreover, the
sector has also challenges such as a shortfall in infrastructure, excessive costs incurring in

logistics, administrative bureaucracy and rigidity.

The following are some of the previous researches that were conducted on the benefits and
challenges of ICT adoption in Ethiopian manufacturing industries.

A study by Reddy & Dufera (2016) mentioned that Additive Manufacturing (AM)
technology adoption could improve the manufacturing processes by building up thin layers
of materials from digitized Three-Dimensional (3D) designs virtually constructed using
advanced CAD software. Dametew et al., (2016) also indicated that the key factors that
affect supply chain integration in the manufacturing industry in Ethiopia are technology,
collaboration, level of supply chain integration and belief affect the overall capacity and
performance of the supply chain integration. In addition, effective and efficient resource
utilization, information sharing, and adopting appropriate technology improve quality,
trust, market share and the overall performance of the supply chain industries. A study by
Atna & Ramchandra, (2015) also found that the application of Computer-Aided Process
Planning (CAPP) in the manufacturing industries of Ethiopia is less capital intensiveness,

lower training requirement, easier implementation, and ability to use.

Boltena & Gomez (2012), described the benefits that will be achieved by implementing
enterprise resource planning (ERP) systems by a medium size manufacturing company in
Ethiopia will be the ability to promise and then deliver to the customer on time. This was

something that the older systems could never achieve. The ability to deliver on time
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improved customer satisfaction, and confidence, which should lead to an increase in orders
in the future. The system also improved the relationship in the supply chain, as
transactions were made easier via the use of electronic communications. The study further
presents that ERP deployment requires specialist skills and consultants. Georgise et al.,
(2014) explained that with the advancement of ICTs, supply chain integration has been
considered a strategic tool for firms to improve their competitiveness. The study also
highlights that the prevailing approach to supply chain integration is limited to ad hoc
functional-based boundaries within the Ethiopian manufacturing industries. The supply
chain integration enablers are also restricted to the traditional way of communication such

as telephone, fax, and letters.

Even though several related researches have been conducted on the benefits and challenges
of ICT adoption in manufacturing firms, they have not empirically explored the effects of
ICTs adoption and application on the innovation activities of MLMIs in Adama City.
Therefore, this study was conducted in selected MLMIs in Adama City to fill the gap in
the literature by answering the following research questions.
1.3. Research Questions
The study attempted to address the following basic research questions:

1. To what extent do MLMIs in Adama City adopt and use ICT?

2. How do the adoption and application of ICTs affect MLMI's innovation efforts?

3. What are the factors that influence ICT adoption and application in MLMIs?

1.4. Objectives of the Study
1.4.1. General Objective
The general objective of this study was to investigate the effects of Information
Communication Technology (ICT) on the innovative behaviours of Medium and Large
Manufacturing Industries (MLMIs) in Adama City.
1.4.2. Specific Objectives
The specific objectives of this research include the following:
1. To examine the extent of ICT adoption and application by MLMIs in Adama City.
2. To assess the effects of ICT on MLMIs' innovative efforts.
3. To identify factors that influence ICT adoption and application in MLMIs.
1.5. Significance of the Study
This study finding hopes to be useful to different stakeholders. First, company owners may

use it to address critical areas such as capacity building, skill upgrading and awareness
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creation among employees of their company. Second, the government also may use it to
address the particular need of MLMIs by facilitating the requirements of ICT adoption and
application.

Furthermore, the study has both theoretical contributions and practical implications.
Theoretically, the study fills an important gap in the literature on the effects of ICT
adoption and application on the innovativeness of MLMIs. Therefore, the findings of this
study can add to the existing body of the literature and can serve as a starting point on
which future studies can be built. More importantly, on the practical side, the approaches
and the experiences that are used in the case study can be disseminated to other firms
undertaking similar activities as a set of alternative courses of action to be considered to
enhance the innovativeness of MLMIs.

1.6. Scope of the Study

The scope of this research focused on analyzing the effect of ICT adoption and application
on the innovativeness of MLMIs in Adama City. Therefore, the study was delimited to five

companies from the subsector of textile, food, chemical and cable manufacturing.

1.7. Limitations of the Study

The lack of extensive research papers regarding the effects of ICT adoption and
application on innovation activities of manufacturing industries in Ethiopia has limited the
number of Ethiopian articles reviewed in this study. Furthermore, the unavailability of
innovation surveys in Ethiopia, time, and budget constraints could not allow an all-
inclusive quantitative analysis of a representative sample. Rather, the study used

qualitative multiple case studies of five sampled companies.

Moreover, in-depth interviews could not be done as some respondents were either busy
serving customers or unwilling to give detailed information about their enterprises because
of confidentiality issues that their competitors might access to take advantage of their
weaknesses. Consequently, it was not possible to stay with an interviewee for more than
thirty minutes. Additionally, most of the respondents were found to have limited
awareness of innovation concepts and was difficult for them to understand the interview
and give the answer as per expectations since the researcher could not conduct a pilot

study with key informants.
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1.8. Organization of the Study

The paper is organized into four chapters. Chapter One presents the introduction part
which contains the background of the study, problem statement, research questions,
objectives of the study, significance of the study, and scope of the study. Chapter Two
deals with a related literature review including an introduction to ICT in the manufacturing
industry, the concept of the manufacturing industry, the effects and challenges of ICT
adoption and application, Innovation and many more. Chapter Three presents the research
methodology. Chapter Four presents data results, discussions and major findings. Chapter
Five presents a summary, conclusion and recommendations. Finally, without chapters

References and Appendices were presented.

Page | 7



CHAPTER TWO

LITERATURE REVIEW
2.1. Introduction of ICT in the Manufacturing Industry

Since a long year ago, computers were only used for specific functions mostly in labs for
scientific breakthrough. However recently, various studies that have been conducted
throughout the world verify the wide usage of Information and Communication
Technologies (ICTs) in different industries including manufacturing firms. The effects of
ICTs in enhancing the economic growth of many industrial countries has been experienced
in the second half of the 1990s and then considered by policymakers and economists.
These technologies have played a significant role both in the growth of the ICT
manufacturing industries and enhance the efficiency, productivity and innovativeness of
ICT-using industries also (Abri & Mahmoudzadeh, 2015).

Today, the place of ICTs in manufacturing and the world, in general, cannot be
undermined. With the rapid development and widespread use of ICTs, more and more
organizations have started to rely on these technologies for business operations. ICTs have
significantly affected almost all parts of societies and economies around the globe in the
past few decades. Nowadays, ICTs such as computers, cell phones and the Internet have
become an important part of modern culture and business operations. However, it should
be aware that the role of ICT for the manufacturing value-added may differ according to
the country’s economy, namely lower, middle, upper-middle, and high-income (Wulansari
et al., 2020).

ICTs have many advantages to manufacturing enterprises. For example, the Internet serves
business companies in many ways. As a means of transaction, the Internet serves as a
marketplace to bring sellers and buyers together for conducting sales. Furthermore, it helps
as a communication medium; the World Wide Web provides an inexpensive, easy and fast
way for interacting with customers, suppliers and other businesses. Moreover, a company's
Web presence helps to enhance credibility, gather feedback, improve customer service,

and facilitate the business process (Acilar et al., 2011).
2.2.  The Concept of Manufacturing Industry

Manufacturing industries are defined as the industry of production or fabrication of goods

for use, sale and wealth-creating industry of an economy using machines, tools and labour.
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The evolution history of manufacturing is as long as the history of human civilization and
it has become the starting point of human existence and development. We cannot imagine
how the world would be without manufacturing, thus manufacturing has grown with the
progress of human beings, and manufacturing technology develops alongside the progress

of human society.

Digital manufacturing technology has evolved from Computer Integrated Manufacturing
(CIM), which was developed in the 1980s when the reduced cost of computing meant
computers could be used extensively for machine and automation control, planning, and
scheduling. The digital revolution in manufacturing has moved from single technologies to
integrated systems. Industry 4.0 describes the fourth industrial revolution, which leads to
an intelligent, connected and decentralized production, standing for a new level of
organization and regulations of a product's entire value chain over its life cycle. Recent
emerging technologies have game-changing impacts on manufacturing models,
approaches, concepts, and even businesses. The use of emerging information technologies
in industry and manufacturing is increasing rapidly. The advance in data storage, real-time
data interchange, new computing and design capabilities and everywhere product
information availability, along with development in technologies such as robotics, Internet
of Things (loT), human-computer interaction, three-dimensional (3D) designs and additive
manufacturing are enabling innovation that changes the nature and contents of
manufacturing (Ribeiro da Silva et al., 2019).

Digital Manufacturing establishes the connection between the product design, CAD
(Computer Aided Design) defines what will be done, Digital Manufacturing defines how it
will be done and the ERP / MRP (Enterprise Resource Planning / Material Requirement
Planning) defines when will be done thus forming the Digital Manufacturing. Therefore,
Digital Manufacturing helps to reduce product development cycles and manufacturing

costs, accelerating time-to-market and increasing product quality (Cardoso et al., 2017).

Business companies including manufacturing enterprises differ in sector, size, age,
ownership structure, financial performance, and management style. In literature, there exist
definitional differences of what constitutes micro, small, medium and large enterprises
vary according to the country's geographical, contextual and sectoral differences. In South
Africa, enterprises can be classified as SMEs with varying sets of thresholds for each

sector. Accordingly, for the logistics and manufacturing sectors, an upper threshold is 200

Page | 9



employees for both sectors and 20 million Rand and 40 million Rand respectively (Gono,
2013).

The European Commission defined SMEs in terms of microeconomic characteristics, such
as turnover (not exceeding 50 million euro), annual balance sheet total (not exceeding 43
million euro) and headcount (fewer than 250 persons) and the higher is large size firm
while in OECD nations the most common criteria to classify enterprises is the number of
people employed. SMEs employ fewer than 250 people. SMEs are further subdivided into
micro enterprises (fewer than 10 employees), small enterprises (10 to 49 employees),
medium-sized enterprises (50 to 249 employees) and Large enterprises that employ 250 or
more people (OECD, 2022).

Similarly, the Ethiopian government's official definitions and structure of micro, small,
medium and large-scale manufacturing firms can be classified depending on the number of
employees as follows.

Table 2.2:1: Ethiopian Manufacturing Firm's Structure

Country Distribution of firms by number of employees
Micro Small Medium Large

Ethiopia 0-9 10-20 21-99 100+
Source:(Gebreeyesus, 2013)

However, for the current study; we have considered the companies that have employees of
21-99 as a medium size industry and companies that have employee numbers 100+ as
large-size industries. However, the empirical field data results of the current study show
that the number of employees in the enterprises registered as a medium size industry

exceeded the Ethiopian government's official definitions of medium size industry.

The Ethiopian manufacturing industry sector is one of the sectors expected to play a great
role in gross domestic product (GDP) growth, job creation and foreign exchange earnings.
The sectors are classified into eleven main groups according to the Ethiopian
manufacturing industrial classification (the FDRE Ministry of Industry, 2013).
Accordingly, 32% of them fall under the category of food products and beverages, 20% of
them under engineering industries, and 19% of these industries are categorized under non-
metallic products. According to a study by Oqubay (2019), among medium and large
manufacturing firms in Ethiopia food products and beverages, other non-metallic mineral
products, apparel and textiles accounted for about 50% of these firms. During the first

GTP period, the medium and large-scale manufacturing industries registered average
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growth rates of 19. % per annum whereas micro and small industries registered an average
growth rate of 4.1% per annum (Eshetie, 2018).

The government strived to enable the medium and large-scale manufacturing industrial
sector to play its role in assuring rapid and sustainable technological development to make
the economy to be competent, resolve the shortage of foreign currency and support the
progress of SMEs and the agricultural sector. Accordingly, the industrial zones and
industrial parks development plan were designed and implemented widely in various
regional states in the country including Addis Ababa and Dire Dawa city administration.
For instance, the Textile & Apparel industry has been recognized as a priority sector by the
Government of Ethiopia in most industrial zones and parks because of its economic
potential in terms of utilization of indigenous raw materials such as cotton, employment
generation and foreign exchange earnings and the industry is one of the largest employers
in Ethiopia. The main activities of these industries include spinning, fabric formulation,
dyeing, finishing and sewing. The technology used in most manufacturing industries in
Ethiopia is at a basic or medium level. However, in the newly established factories
equipment and machinery is modern (Eshetie, 2018).

2.3. ICT, Innovation and Manufacturing Industry

Modern-day businesses are conducted and facilitated through the use of telephones, and
computer communication networks through the internet since ICT causes to appear, new
models of electronic businesses, save costs, improve the quality and quantity of
production, and increase the competition in markets. Therefore, ICT adoption and
application in various sectors and industries are at the core of the “new” knowledge-based
economy. Since ICTs have become key tools and had a revolutionary impact on the
manufacturing sector it helps to facilitate in delivery of just-in-time insights and
innovation for implementing modern solutions in manufacturing industries (Enriquez et
al., 2015).

Most recent empirical evidence confirms the positive effects of ICT on firm performance
not only in terms of economic growth but also in terms of innovation and diffusion
patterns of a specific ICT. Innovation is central to improvements in living standards and
can affect individuals, institutions, entire economic sectors, and countries in multiple ways.
For instance, the manufacturing industry's innovativeness is one of the fundamental

instruments of firms’ business strategies to enter new markets, increase the existing market
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share, improve management, enhance production systems and create a competitive
advantage (Hall et al., 2013).

According to a study by Spiezia, (2011), ICTs have the potential to increase innovation by
speeding up the diffusion of information, favouring networking among firms, enabling
closer links between businesses and customers, reducing geographic limitations and
increasing efficiency in communication. This study is also supported by the findings of
Paunov & Rollo (2016) that stated knowledge spillover effects from industries’ use of the
Internet boosted the average firm’s productivity and innovation performance. In today’s
competitive business environment, innovations were critical not only to facilitate
differentiation but also to reduce cost and add value for the customers. In the Oslo Manual
OECD & Eurostat (2018), four different innovation types are introduced. These are
product innovation, process innovation, marketing innovation and organizational
innovation which are common indicators used for measuring the innovation activities of

business enterprises.

In a previous study by Diyamett & Makundi, (2012), innovation types introduced in Oslo
Manual OECD & Eurostat, (2018) were used as common indicators for measuring the
innovation activities of manufacturing enterprises. Product innovation is a new or
improved good or service that differs significantly from the firm’s previous goods or
services and that has been introduced on the market. Product innovation focuses on
existing markets for existing products, differentiating through features and functions that
current offers do not have. A simple product may be improved in terms of better
performance or lower costs through the use of higher-performance components or
materials. This involves incremental or radical changes of new technologies based on
combining existing technologies in a new use or can be derived from the use of new
knowledge. It is measured in terms of the number of new or improved products introduced

in the market in a given period.

Process innovations are the introduction of new or significantly improved methods for the
production or delivery of output that added value to the organization. The methods involve
changes in equipment or production organization and new knowledge. It is measured
in terms of the number of new or improved processes introduced in the production process
in a given period. Marketing innovations are strongly related to pricing strategies, product
package design, and product placement and promotion activities. Market innovativeness

emphasizes the novelty of market-oriented approaches. This involves the interaction with a
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prospective customer during the purchase process and the way of marketing the products,
for example, competitive firms use e-commerce as a one-way. It is measured by the
number of new marketing strategies introduced in a given period; new markets entered
(Diyamett & Makundi, 2012).

Organizational innovations are the implementation of a new or significantly improved
method of the firm’s business practices, workplace organization or external relations. The
organizational method must not have been previously used by the business and must be the
result of strategic decisions taken by management and requires more than mere
organizational change or restructures (OECD & Eurostat, 2018). This includes structural
characteristics of the organization such as hierarchy, functional lines such as production
and efficiency practices, human resource management practices, and organizational
boundaries. It is measured in terms of decentralization of planning, operating and,
controlling functions, preventive maintenance, quality audits or certification International
Organization for Standardization (ISO) (Diyamett & Makundi, 2012).

ICT-based innovations have become major drivers of enhanced organizational
performance, economic growth, and social change (Yunis et al., 2018). The adoption and
application of ICT are changing business processes, and the way people live and work.
ICT has introduced what is known as the ‘Networked economy’, where successful
businesses are linked with their suppliers, internal manufacturing processes and customers
in real-time. Businesses are now able to move data and communicate with each other in
real-time. This has transformed the way businesses are being done. Furthermore, ICT can
cut costs of coordination, communication and information processing and many businesses

have taken advantage of this (Ssewanyana & Busler, 2007).

Moreover, According to a study by Solomon & van Klyton, (2020), ICTs have been found
to have a transformative effect on social and economic development. The study further
suggests that access to ICTs was also instrumental in facilitating communication and
connectivity that enabled the firms to sustain long-term relationships with customers.
Furthermore, ICT has rapidly altered how business is performed. Nowadays, most
companies used accounting information systems in running their operations.
Developments in information technology have radically enhanced accounting systems.
Computers and other digital technologies have amplified office productivity facilitating the

fast document gathering, exchange and analysis of data.
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However, this can depend on the extent of the firm's ICT adoption and application levels
which can be measured by indicators such as ICT infrastructure used by firms, the number
of IT experts employed, worker's digital literacy training and ICT awareness level,
deployed internet broadband, network with IT consultant companies. ICT equipment and
software indicators typically cover the acquisition of equipment and computer software
that is used in the company's operation mainly includes information technology equipment
(computers and related hardware), communication equipment and software. The software
includes the acquisition of pre-packaged software, customized software and developed
software by the company itself.

Digital literacy training is an indicator of the number of personnel who participated in the
ICT training and the investment being made in IT experts' employment. It is expected that
the rate of ICT adoption and application as well as innovation are improved by training
and continuous learning by personnel and IT professionals employed to increase the firm's
ability to be flexible with fast technological change. The number of deployed broadband is
the measure of an organization's access to high-performance computers, internet and high-
speed networks including network cables, wireless, modems, satellite power lines and
optical fiber or long-reach Ethernet (Diyamett & Makundi, 2012).

2.4. The Effects of ICT Adoption on the Manufacturing Firms

Operations
The benefits of information communication technology (ICT) occur only after a period of
adoption (Consoli, 2012). At the firm level, ICT adoption can improve business innovative
efforts in various ways; ICTs speed up communication and information processing,
decrease internal coordination costs, as a source of new idea generation, and facilitate
decision-making. For instance, the finding of a study by Fu & Hou (2015) on a sample of
523 manufacturing firms from Ghana reveals that ICT as a source of innovation increases
the likelihood of firms becoming an innovator. The results also suggest that information
acquired from the internet is treated as a complemented source of in-house innovation to
yield innovation sales new to the market while it replaces imitative innovation activities to

enhance the innovation sales new to the firm.

However, Haller & Siedschlag (2011) argued in their study on Irish manufacturing firms
using secondary data collected between the period 2002-2004, advanced technology
requires highly skilled workers, and the presence of high-skilled workers fosters

innovation and facilitates ICT adoption and use at the firm level. Furthermore, Haller &
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Siedschlag (2011) also find that ICT adoption in manufacturing firms has been not equal
across firms and different for domestic and foreign-owned firms, in particular concerning

the effects of international competitive pressure and firm size.

An empirical study by Daka Philemon B. Eng, (2016) supports the study by (Fu & Hou,
2015) and suggests that in their exploratory study based on cross-sectional data gathered
through questionnaires from selected manufacturing and business firms in Zambia.
Common ICTs such as computers and the internet have high usage among firms to serve as
a means of increasing productivity, efficiency and innovation. Furthermore, Daka
Philemon B. Eng (2016) find that based on the diffusion theory of innovation framework
to understand the phenomenon of ICT adoption, company owners should be encouraged to

train their employees in ICTs usage.

The findings of a study by Wulansari et al., (2020), on the impact of ICT in Asian
countries’ manufacturing sector based on the value-added type of income group levels,
namely: lower-middle, upper-middle, and high-income using panel data from 35 Asian
countries from 2010 until 2018s suggests as follow. ICT significantly contribute to the
increase of value-added of the manufacturing sector in Asian countries, with different
impacts for different types of group levels. Moreover, the study supports the policy
recommendation that the government should increase attention to the diffusion of ICT to
fasten and boost the value-added of the manufacturing sector. According to a study by
Hoque et al., (2016), the use of ICT in medium enterprises can support their operation by
managing resources, reducing transaction costs, developing a capacity for information
gathering and dissemination on an international scale, and gaining access to the rapid flow

of information.

ICT supports the organization in decreasing labour costs and improving business
processes. It provides many updated technological tools as well as software & hardware
that help the enterprises in decision making as well as functioning their operations. It
decreases processing time and error rate and increases the efficiency and effectiveness of
operations (Tewari & Misra, 2015). According to a study by Cainelli et al. (2010), ICT
intensity has a positive relationship with innovativeness at the firm level. However, when

looking at sector environmental performance, the role of ICTs is far more complex.

Spiezia, (2011), pointed out the effect of ICT adoption on environmental performance into

three levels: direct impacts, enabling impacts and systemic impacts. Firstly, the
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environmental pressures exerted by ICT products in their life cycle represent direct
impacts. This includes their production, their use and their disposal. The net environmental
direct impact will depend on the volume of ICT products, the environmental efficiency of
ICT goods manufacturers and the (energy) efficiency of ICT products.

Second, enabling impacts consist of the result of the interaction of ICTs with other inputs
of the economic process. At this level, ICTs influence the way existing economic activities
exert pressure on the environment. A relevant example is the substitution of physical
(paper) documents with digital documents, with beneficial effects on several
environmental pressures (use of resources and air/water emissions) along the whole life
cycle of paper use (production of paper and toner, energy use of printing devices, disposal
of paper as waste). Finally, systemic impacts concern the effects on the environment
determined by radical (technological and organizational) innovations, structural changes
and behavioral changes induced by the adoption of ICTs.

2.5. Factors Influencing ICT Adoption by Manufacturing Companies
As described by Consoli (2012) the process of information communication technology
(ICT) adoption is complex and its implementation was influenced by different aspects of
business conditions. Such as sensitivity and commitment of the top strategic management,
organizational conditions like the presence of an ICT Pivots like an entrepreneur, IT
department employee or external IT consultant/vendor and management conditions like the
selection of appropriate ICT tools by skilled human resources. According to a study by
Hsin & Papazafeiropoulou (2008), multiple cases of exploratory research about the
adoption of supply chain management technologies in the Taiwan IT manufacturing sector
suggest that SMEs adopt integration technologies later than large organizations due to
limited resources and knowledge existence. Therefore, unless they get continuous support
from the government they can only adopt new technologies up to a certain extent and not

exploit in full.

Wu et al., (2011), stated that four major aspects affect the adoption and application of
information communication technologies by enterprises. The first aspect is organizational
factors (support from senior directors, experience with the information system, user
participation, financial resources, scope of the corporation, the strength of information,
experts in internal technical support, and relative profits). The second aspect is
environmental factors (support and efficiency of consultants, support of suppliers,
competitive pressure, pressure from cooperative partners, and customer support). The third
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aspect is innovative technological factors (compatibility of IT, complexity of IT, advantage
of IT, costs of IT, number of management application systems), and the fourth aspect is

corporate managerial factors (innovative spirit of managers, IT knowledge of managers).

According to a study by Mwai (2016), large organizations have enough resources to adopt
ICT, while SMEs have limited financial and human resources to adopt ICT. The study
identified the lack of ICT skills and knowledge in SMEs as one of the major challenges
faced by all European countries. Furthermore, the study has categorized internal and
external barriers that influence the adoption of ICT by SMEs in a developing country. The
internal barriers include owner-manager characteristics, firm characteristics, cost and
return on investment, and external barriers include infrastructure, social, cultural, political,

legal and regulatory.

Regarding investment in ICTs, when compared to developing economies, ICT investment
costs are generally much higher in less developing countries (LDCs) where almost all ICT
equipment must be imported (often subject to high rates of taxation and non-tariff
barriers), and where telecommunications usage charges are generally much higher

(especially for international and /Internet connectivity) (Mwai, 2016).

Furthermore, a Study Aboal & Tacsir (2015) suggests that investments in ICT are subject
to economies of scale to a greater degree than other types of investments. They are also
important for product or process innovations in the service sector. The absence of
investment in ICT conspires against non-technological (e.g., organizational or marketing)
innovations. ICT and other innovation investments are positively affected productivity in
services, but only ICT affects productivity in manufacturing. Therefore, the absence of

investment in ICT by manufacturing firms leads to lower levels of productivity.

2.6. Theories of Technology Adoption and Conceptual Framework for

ICT and Innovativeness
A range of theories about technology adoption and application are used in diverse
manufacturing firms’ literature (Daka Philemon B. Eng, 2016). The most widely used
information systems research theories on technology adoption are the technology
acceptance model (TAM), diffusion of innovation (DOI) and the technology, organization,
and environment (TOE) framework (Tornatzky, 1990).
This study considered the TOE framework to analyze the effects and challenges of ICT

adoption and application on the innovativeness of MLMIs in Adama City. Because the
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TOE framework provides a stronger contextual model to analyze the organization-level
aspects along with environmental considerations of ICT deployment and implementation
(Chiuetal., 2017).

The technological context includes all technologies that are relevant to the firm in focus,
both technologies that are already implemented in the organization as well as those that are
emerging. Existing technologies can be used as a measure of the pace at which the
organization can adapt to technological changes while emerging technologies show firms
how technology can help them to evolve (Diyamett & Makundi, 2012).

Internal or organizational context factors include firm size, which is a commonly used
predictor of innovation activities and a firm’s propensity to innovate. The most common
measures of firm size include the number of employed persons and the volume of turnover
(or equivalent measures in sectors such as financial services for which this is a less
relevant measure of output). Another measure of firm size is the value of assets owned,
which is useful for productivity analysis OECD & Eurostat (2018). However, for this
study, the researcher considered firm size in the number of employed persons in total
based on the official definitions and structure of medium and large manufacturing firms in
the country (Daka Philemon B. Eng, 2016).

A firm’s age is another resource indicator because it captures a firm’s overall accumulated
experience over time. Older firms have usually accumulated a larger stock of knowledge
than younger firms on how to implement change and obtain results from investments.
Learning over time can affect both the ability to innovate and innovation outcomes
(Tewari & Misra, 2012). A firm’s ownership status can also affect access to resources.
Firms that are part of an enterprise group could have access to resources that substantially
exceed the firm's resources (OECD & Eurostat, 2018). Management capabilities and
learned skills and knowledge that individual employees of the firm develop through their
prior experience, training, and education can influence a firm’s ability to undertake
innovation activities, introduce innovations and generate innovation outcomes (OECD &
Eurostat, 2018).

Technological support infrastructure of environmental or external context factors include
coverage of ICT services, and power supply and transportation or network outages are
major concerns for firms that strive to meet their commitments to clients (OECD &

Eurostat, 2018). Another environmental context factor is competitive pressure, which
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benefits consumers, and nations in general as it pushes firms to add more and more value
at less and less cost. Common types of competitive pressure for firms are cost/price, brand
image, location, product quality and features, time to market, reputation, and so on
(Hameed et al., 2012). Building the right policies, investment incentives, and institutional
forms, which are an important environmental context factor and foundation for technology
adoption, implementation, and development has been critical to success for many countries
(OECD & Eurostat, 2018).

Therefore, for this study, after a comprehensive literature review four ICT adoption and
application indicators such as ICT systems and applications software adoption, ICT
hardware devices adoption, Purpose of ICTs adoption and application and the company’s
plan for ICT adoption were identified. Five innovation activity indicators in manufacturing
companies also were identified those are Product innovation, Process innovation,
Marketing method innovation, Organizational structures or systems innovation and
Expenditure on R&D activities. Adoption and application of ICTs are not without
challenges as a result two critical hindering factors that are relevant to the organization
levels were the organization's internal factors and environmental context or external
factors. The conceptual framework of the study is developed as shown below and verified

empirically based on empirical data collected from case companies.

Factors internal to organizations

l L Manufacturing enterprises
ICT adoption and application by Innovativemess
manufacturing enterprises s Product innovation

»  ICT systems and applications adoption * Process innovation

»  ICT hardware devices adoption * Marketing imnnovation

®»  Orgamzational structures or

!

»  Purpose of ICT adoption and application

»  Company’s plan of ICT adoption systems innovation

T T "  Expenditure on R&D activities

Factors external to orgamzations

Figure 2.6:1: Conceptual Framework
2.7.  Summary of Literature on the Effects of ICT Adoption
Different research was previously conducted on the effects and challenges of ICT adoption
and application to improve manufacturing industry performance and productivity in

various countries including Ethiopia. However, many studies have failed to consider the
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effect of ICT adoption and application on the innovativeness of manufacturing industries,
especially concerning medium and large manufacturing industries in Adama city.
Therefore, this study contributed both theory and practice to the emerging literature in this
field by filling the gap in the literature shown in Table 2.7:1.

Table 2.7:1: Summary of Literature About the Effects of ICT Adoption on Manufacturing

No | Title and Author | The objectives Research Major findings
design
1 | Theinnovation | To investigate | Quantitative | -ICT as a source of
effects of ICT the direct and research innovation increases the
adoption in indirect design likelihood of firms
Ghana innovation becoming an innovator.
manufacturing impacts of -Information acquired
firms (Fu & adopting ICT as from the internet is treated
Hou, 2015) a knowledge as a complemented source
acquisition of innovation.
channel
2 | Adoption of To identify Quantitative | -CAXx adoption
Computer-Aided | factors affecting research | contributed to the income
Technology computer-aided design of the industries and the
(CAX) in Textile | technologies based on the | GDP of the country.
and Apparel (CAX) adoption theory of | -Perceived cost and
Industries in in textile and TAM perceived usefulness were
Ethiopia apparel significant predictors of
(Wagaw, 2017) | industries in intention to use computer-
Ethiopia aided technologies
3 | The impact of To investigate An -1CTs such as computers
the adoption and | the adoption and | exploratory | and the internet have high
usage of ICTs in | use of ICTs and Cross- effects among firms to
selected their sectional | serve as a means of
manufacturing impact on approach | increasing productivity,
and business selected based on | efficiency and innovation.
firms in Zambia | manufacturing DOl theory
(Daka Philemon | and business
B. Eng, 2016) firms in
Zambia
4 | Impact of ICTs | To analyze the Mixed -ICT supports innovation
adoption and impact of ICTs research in many ways (shortening
Application on adoption and design the distance and
Innovation in application on (quantitative | eliminating hierarchy and
selected innovation in and geographical boundaries,
manufacturing manufacturing qualitative) | enabling knowledge
firms in firms in methods | exchange and resulting in
Tanzania Tanzania the effectiveness of
(Diyamett & operations)
Makundi, 2012) -Skills and infrastructure
are the main barriers.

Source: Own computation from previous empirical researches.
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CHAPTER THREE

RESEARCH METHODOLOGY
3.1. Research Design

This study employed both a quantitative approach with descriptive design and a multiple
case study as a qualitative method aimed at investigating the nexus between Information
Communication Technology (ICT) adoption and the innovativeness of manufacturing
enterprises. However, given the nature of this study’s research questions, qualitative case
study research is deemed to be the most suitable approach as it helps answer the “why”,

“what” and “how” of a given phenomenon (Saunders et al., 2019).

Furthermore, a qualitative study produces a holistic understanding of rich, contextual, and
generally unstructured, non-numeric information by discussing in conversations with the
research participants in a natural environment (R. Ponelis, 2015). A holistic case study
considers an organization as a whole (Saunders et al. 2019). Accordingly, the individual

cases consisted of sampled companies that were studied holistically.
3.2. Study Area

The study was conducted in Adama city. Being an administrative capital of the east Shoa
zone and the second-most populous city in Ethiopia, the town is where various offices of
governments, non-governmental organizations, and various sizes of manufacturing
industries including Adama industrial park corporations are situated and it is strategically
located around 100KM southeast of Addis Ababa on the main road linking Addis Ababa to
Djibouti.

As per the information gathered from the town enterprises, investment and land
administration office, the town has 19 kebeles and the distribution of manufacturing
industries varies from kebele to other kebele. Accordingly, this study mainly considered
the area where the majority of town medium and large manufacturing industries (MLMIs)
are situated such as Dagaga kebele, Cafe kebele, Irecha kebele and Boku Shanan kebele.
3.3. Data Type and Sources

The study employed a cross-sectional qualitative data type. In this study basically, cross-
sectional primary data were used to gather first-hand information to achieve the objectives
of the research. However, secondary data also were used to consolidate the first-hand

information.
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Primary Data Source

Primary data used in this study were collected through interviews, and discussions made
with managers of sample companies at different levels. A semi-structured interview tool
for data gathering was employed when conducting the interviews with key informants.
Secondary Data Source

Secondary data used in the study were the 2015 World Bank’s Ethiopian enterprise survey
data sets. Besides, reports and other published data on the case companies' websites and a
variety of books, Journal articles and published government documents were reviewed to
supplement primary data collected from key informants through interviews.

3.4. Target Population, Sampling Technique and Sample Size

3.4.1. Target Population

The research population for this study covers Medium and Large Manufacturing Industries
(MLMIs) in Adama City.

3.4.2. Sampling Techniques

The study employed a non-probability purposive sampling technique to select case
companies and key informants from each case company. Because the purposive sampling
technique is the most suitable technique to answer the research questions based on the
researcher's judgement (Saunders et al, 2019).

3.4.3. Sample Size Determination

The sample size for this study is five medium and large size manufacturing industries
operating in Adama City. Fifteen key informants containing three top managers from each
sample company were participated in the study.

Researchers were chosen several different companies as case studies to increase the
sample size to ensure that the research results and findings can be replicated and
collaborated in space and time. However, in qualitative research the number of participants
are relatively small and novice researchers begin “with a simple and straightforward case
study” because of the complexity of managing and analyzing large volumes of data
however, evidence from multiple cases is being more strong and provides a valid basis for
understanding (Yin, 2018). Eisenhardt (1989) also, stated that multiple case studies

between four and ten cases often work well.

Therefore, based on the above evidence in this research five medium and large-size

companies were studied intensively, and the results can be applied to other medium and
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large-size manufacturing companies in the city. The criteria that were used to come up

with the below-mentioned manufacturing companies are;

= The companies whose size is legally registered as medium and large-size companies
were chosen.
= Companies’ ownership and source of investors (local or foreign) also were considered.
= The company’s effects on the surrounding society and its contribution to the country’s
economy and technology transfer.
= R&D historical background information was also taken into consideration.
In this regard, the following five sample companies were chosen as our case studies. The
case companies were represented by their subsector types for the reason of confidentiality
as described below.
Table 3.4:1: Case Companies

Sectors Size Ownership Source of
investors
Apparel and Clothing | Large Government-Foreign | Foreign
Factory Joint-venture
Wool Textile Factory Large Government-Foreign | Foreign
Joint-venture
Flour —and  Biscuit | Large Private Limited | Domestic
factory Company
Chemical and Detergent | Medium | P.L.C Domestic
Factory
Cable Factory Medium | P.L.C Domestic

Furthermore, according to a study by R. Ponelis (2015), a person who has had an
experience with an event such as a decision-making process, an implementation process,
organization management or part thereof is base for case studies. Accordingly, the key
informants of the study were Administrators of the companies, Operation managers,
Production managers, Sales managers, ICT managers and HR managers. The managers'
identity was also coded by relating their respective sector types with their work positions
for confidentiality purposes within and across companies.

3.5. Data Collection Instruments

The study used a semi-structured interview instrument for data collection. Because
qualitative research may well engage in in-depth interviews specifically semi-structured

interviews that tend to last around one hour and start by asking straightforward questions
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from a simple introduction to detailed discussions to yield a vast amount of rich
information (Adams et al, 2014).

Accordingly, this study conducted semi-structured interviews, which is a prerequisite for
case study research and considers company context. However, the interviewed managers
were busy serving the company. As a result, the interviews in this study took time between
15 to 30 minutes while the researcher conducted face-to-face interviews with the
participants. In addition to this, the secondary data of Ethiopian manufacturing enterprises
were drawn from the 2015 World Bank enterprise survey and used to consolidate the first-
hand information.

3.5.1. Interview Protocol Design

Including a cover page, closed and open-ended questionnaires of four pages were
constructed after analyzing the existing literature related to information communication
technology (ICT) adoption and application, its effect on innovation activities, and factors
influencing ICT adoption and application by manufacturing industries. Subsequently, it
was pre-tested with some experienced colleagues to check the prepared interview
questionnaire's clarity and simplicity. It was then adjusted, corrected and re-worded based
on the comments from the advisor and pilot testing results because this procedure aimed to

increase the content validity of the questionnaire.

The constructed interview questionnaires were focused on five major themes. Part | and 11
of the interview questionnaire contain a majority of closed-ended questions about the
background information of respondents and case companies whereas the rest part of the

questionnaire themes contains a majority of open-ended questionnaires.
The interviews protocols were organized around five major themes as follows:

1. Part | concentrates on the managers’ information on his/her age, education level,
previous work experience and particular ICT education background.

2. Part 11 seeks to collect case companies background information e.g. firms' size, age,
sectors' main products, ownership, and investor’s status.

3. Part 111 asks questions about the firms’ ICT adoption and application indicators e.g.
ICT systems and application software, ICT hardware devices used by firms, the
purpose of ICTs adoption and companies’ plan for ICTs use.

4. Part IV asks questions about the firm's innovation activities because of ICT usage
e.g. new or significantly improved products, processes, marketing methods and

organizational structure and systems and the firm’s expenditure on R&D activities.
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5. Part V investigates the factors influencing ICT adoption and application by MLMIs

e.g. factors internal and external to the organizations.

Then administrators of each sample company were contacted physically with a cooperation
letter written by the ASTU official and a cover letter of the interview questionnaire. The
aim of the cooperation request letter and cover letter was to get permission from the
company administrator and to establish the first connection with all key informant

managers to explain the main goal of why this thesis and the interviews were required.

The interview questionnaires and the cover letter can be found in Appendix Il whereas the
cooperation request letter is not attached in the appendix for the reason of the company’s
confidentiality. The interview dates were first scheduled and then conducted for around a

month starting from 11 July to 12 August 2022 as presented in Table 3.5.1 below.

Table 3.5:1: Interview Schedule

Sectors Positions of interviewees Interview Date and Time
Apparel and | Company Administrator | 11-7-2022 (10:00-10:30 AM)
Clothing Production manager 11-7-2022 (2:00-2:30 PM)
Factory ICT manager 11-7-2022 (3:00-3:30 PM)
Wool Textile | Administrator 19-7-2022 (9:00-9:30 AM)
Factory Sales manager 19-7-2022 (10:00-10:30 AM)
ICT manager 20-7-2022 (11:00-11:30 AM)
Flourand | Administrator 25-7-2022 (2:00-2:30 PM)
Biscuit Operation manager 25-7-2022 (3:00-3:30 PM)
factory ICT manager 27-7-2022 (4:00-4:30 AM)
Chemical and | Administrator and 2-8-2022 (3:30-4:00 PM)
Detergent HR manager
Factory Production manager 2-8-2022 (4:00-4:30 PM)
ICT manager 3-8-2022 (5:00-5:30 AM)
Cable factory | Company Administrator | 11-8-2022 (9:30-10:00 AM)
Production manager 11-8-2022 (10:30-5:00 AM)
ICT manager 12-8-2022 (11:00-11:30 AM)

3.6. Data Analysis Methods

The study employed both descriptive statistics and cross-case synthesis data analysis
techniques. Before analyzing ICT adoption and innovation activities in Adama cases, we
analyzed the overall ICT adoption and innovation activities of Ethiopian manufacturing
using the 2015 World Bank's Enterprise survey through simple descriptive statistics like
percentage, frequency count and cross-tabulation. However, for the qualitative data in
Adama cases, we employed cross-case synthesis data analysis techniques through narrative

descriptions. Because a cross-case synthesis technique is the best and only applicable to
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multiple case studies (Yin 2018). Therefore, since this study is a multiple-case study, a
cross-case synthesis technique was used to compare the individual cases and to find
similarities and differences among the cases. Therefore, the researcher first categorizes the

individual cases and then cross-case conclusions were drawn.

The empirical data collected during interviews were sorted, coded, categorized and
presented according to the interview guide under five major themes. Firstly, the
respondent’s background information in the respective case companies were analyzed both
within the cases and between the cases as a basis. Secondly, each case company's
characteristics were analyzed as a basis for further analysis also. Thirdly, we analyzed
overall ICT adoption profiles of Ethiopian manufacturing using secondary data from the
2015 World Bank's Enterprise survey before analyzing the qualitative data in the Adama
cases, then each case company's ICT adoption profiles were analyzed both within the cases
and between the enterprises to answer the first research question.

Fourthly, we analyzed the overall innovation activities of Ethiopian manufacturing using
secondary data from the 2015 World Bank's Enterprise survey before analyzing the
qualitative data in the Adama cases, then each case company's innovation activities were
analyzed both within the cases and between the enterprises to answer the second research
question. Fifthly, factors influencing ICT adoption and application in the case companies
were analyzed both within the cases and between the cases to answer the third research

question. The overall outline of the analysis looks as described below in Figure 3.6.1.
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Figure 3.6:1: Analytical Framework (Own Illustration)
3.7. Research Quality
As pointed out by Yin (2018), semi-structured interviews can achieve a high level of
validity when conducted carefully. Accordingly, this research was conducted through
semi-structured interviews, carefully aware of the different threats to the reliability and
validity of the study; the respondents communicated the contents of the interview

questionnaires as well as the objectives of the research.

Moreover, the researcher conducted a pilot study to check the prepared interview guide's
clarity and simplicity with colleagues. Furthermore, the researcher cross-checked the
obtained data and interpretations to prevent misunderstandings and misinterpretations.
Before submitting the final research paper, the draft document was also reviewed by
different experienced colleagues.

Besides, the participants selected were the top managers of the organization that are

involved in the company’s decision-making. Accordingly, the researcher hoped that the
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respondents have given credible answers that would probably be verified or confirmed by

another future independent researcher.

3.8. Ethical Considerations and Confidentiality

It is very difficult to lay down a set of clear rules for ethics relate to all possible moral
choices which affect decisions, standards and behaviours. However, Greener (2008),
pointed out four main ethical issues that need to be addressed in the process of undertaking
research. These are - protection from harm, informed consent, right to privacy, and honesty

with professional colleagues.

Accordingly, the researcher of this study tries not to expose participants to any physical or
psychological harm, requests by formal cooperation letter written by ASTUs official the
respondents consent in response to interview questions and could participate only
voluntarily. Also, respect the participant's right to privacy through anonymizing and
coding the interviewee’s personal information such as name, as well as company names
and specific address. Moreover, empirical data will be stored safely to ensure that only the
researchers have access to this information and report the findings completely and

honestly.
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CHAPTER FOUR
DATA ANALYSIS AND INTERPRETATIONS

4.1. Introduction

This chapter presents the analysis and interpretation of data from the empirical research.
Comparative approaches across multiple cases were used for the task. The collected
qualitative data were sorted, coded, categorized and presented according to the interview
guide under five major themes. However, before analyzingthe ICT adoption and
innovation activities in Adama cases, we analyzed the overall ICT adoption and innovation
characteristics of Ethiopian manufacturing using the 2015 World Bank's Enterprise survey

through descriptive statistics under the third and fourth themes.

Subsequently, the qualitative data were analyzed and discussed by comparing the results
with the descriptive statistics results under each theme. In addition, discussions on the
findings of the study were made by comparing the results with the findings from the
literature review. Finally, conclusions are drawn based on the findings and

recommendations are forwarded.

The interview data results are presented according to the order of subsector names
assigned to the case companies for the reason of confidentiality. The managers' identities
were also coded by relating their respective company subsector names with their work
positions for confidentiality purposes within and across companies.

Table 4.1:1: Companies and Interviewees' Positions

Companies Interviewees
Apparel and clothing Administrator
subsector manufacturing | Production manager
IT manager
Wool textile subsector | Administrator
manufacturing Sales manager
IT manager
Flour and biscuit Administrator
manufacturing Operation manager
IT manager
Chemical and detergent | Administrator and HR manager
manufacturing Production manager
IT manager
Cable manufacturing Administrator
Production manager
IT manager
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4.2,

The variables used to collect respondents’ background

Background Information of Respondents

information include; the
interviewees' age, previous work experience in the current position, the highest level of
education and ICT education background. The interview results about the background

information of all case company respondents are presented as follows.

Table 4.2:1: Age and Work Experience of Respondents

Companies Interviewees Interviewees age | Work experience
Apparel  and | Administrator 18-30 1-5
clothing Production manager | 18-30 1-5
subsectors IT manager 18-30 1-5
Wool  textile | Administrator 18-30 1-5
subsectors Sales manager 31-40 6-10

IT manager 18-30 1-5
Flour and | Administrator 31-40 16-20
biscuit Operation manager | 31-40 6-10
subsectors IT manager 41-50 16-20
Chemical and | Administrator and | 31-40 6-10
detergent HR manager
subsectors Production manager | 31-40 6-10

IT manager 31-40 1-5
Cable Administrator 41-50 6-10
manufacturing | Production manager | 31-40 1-5
subsectors IT manager 31-40 6-10

Source: Field data, 2022

The interview results about the age of respondents show that managers of the Flour and
biscuit subsector, the Chemical and detergent subsector and the Cable manufacturing
subsector are more mature and older than managers of the Apparel and clothing subsector
and Wool textile subsector.

Age is the stage of respondents’ life cycle that affects their decision-making ability because
the objectives in life and motivation are different in each stage. In this regard, the Flour
and biscuit subsector company, Chemical and detergent subsector company and Cable
manufacturing subsector company have better-matured managers for ICT adoption and
application than Apparel and clothing subsector company and Wool textile subsector

company.
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The interview results about the work experience of respondents show that Flour and biscuit
manufacturing company respondents have long years of work experience in their current
position. However, Chemical and detergent manufacturing company and Cable
manufacturing company respondents have medium years of work experience whereas
Apparel and clothing subsector and Wool textile manufacturing company respondents

have few years of work experience in their current position when compared to others.

Previous work experience is an important component of individual learning effects on
organizational change implementation. Therefore, the Flour and biscuit manufacturing
company has a high tendency to make organizational change implementation such as ICT
adoption decision-making capability, innovation idea generation and network creation with
other firms whereas the Chemical and detergent manufacturing company and Cable
manufacturing company have a medium tendency and company. However, Apparel and

clothing and Wool textile manufacturing company have a lower tendency when compared

with others.
Table 4.2:2:Interviewees’ Educational Qualification
Companies Interviewees Overall highest ICT education
level of education background
Apparel and Administrator Degree Certificate
clothing Production manager | Diploma -
manufacturing | IT manager Degree Degree
Wool textile Administrator Master Certificate
subsector Sales manager Master Certificate
manufacturing | IT manager Degree Degree
Flour and biscuit | Administrator and | Degree -
manufacturing | HR manager
Operation manager | Degree Certificate
IT manager Degree Degree
Chemical and | Administrator Master Certificate
detergent Production manager | Degree Certificate
manufacturing | IT manager Degree Degree
Cable Administrator Degree Certificate
manufacturing | Production manager | Master -
IT manager Degree Degree

Source: Field data, 2022

The results show that Wool textile manufacturing company respondents were better
achieved the highest level of education and have an ICT education background. Next,
Chemical and detergent manufacturing company respondents have the highest level of

education and ICT education background. Then Cable manufacturing company
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respondents, Flour and biscuit manufacturing company respondents and Apparel and

clothing subsector company respondents were followed.

The highest level of education achieved is an indicator of a company having educated
management staff who are passionate about organizational change, encouraging the firm
for R&D, and creating linkage with other firms for technology and knowledge transfer.
Besides the highest level of education, having technical ICT skills are an important input
to ICT adoption and application decision-making processes such as technology selection
and innovative idea generation. Furthermore, companies with personnel having ICT skills

have a greater tendency toward ICT adoption and application.

Therefore, based on the interview results we can interpret that the Wool textile
manufacturing company has the most probability of ICT adoption and application whereas
the Chemical and detergent manufacturing company, Cable manufacturing company, Flour
and biscuit manufacturing company and Apparel and cloth manufacturing subsector
company take the second, the third, the fourth and the last rank respectively. However,
while more managers have a degree in other fields and a certificate of ICT training, only a
limited number of managers have a degree in ICT. This indicates the technical ICT skills
gap among managers in all companies. This further suggests managers' low level of
technological capability during the decision-making process on appropriate ICT
technology selection and technological innovative idea generation in the company.

4.3. Case Companies’ Background Information

Under this theme, the characteristics of sample firms’ interview results are presented and
the cross-case comparison result is summarized. This includes firms’ size in terms of
employee number, firms age, type of economic sub-sector, ownerships and investors
status.

Table 4.3:1: Size of Companies in Terms of Employee Number

Respondent Companies Total Male | Female
Employee
Apparel and Clothing Manufacturing 3800 300 3500
Wool Textile Manufacturing 1700 250 1450
Flour and Biscuit Manufacturing 2318 428 1890
Chemical and Detergent Manufacturing | 459 343 116
Cable Manufacturing 201 164 37

Source: Field data, 2022
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The interview results show that all case companies were large size (100+) companies
according to Ethiopian manufacturing firm's structure based on the distribution of
employees’ number. However, Apparel and clothing manufacturing, Wool textile
manufacturing and Flour and biscuit manufacturing companies were legally registered
large-size companies whereas Chemical and detergent manufacturing and Cable
manufacturing companies were medium size companies. Additionally, the interview
results with administrators of Chemical and detergent manufacturing and Cable
manufacturing companies show that the highest portion of employees' educational
qualifications are high school completion certificates whereas the rest lower proportion of
the employees’ have a diploma and above educational qualifications. Both companies
particularly employed workers having grade 10 completion certificates and above
qualifications.

On the other hand, the interview results with administrators of Apparel and clothing
manufacturing, Wool textile manufacturing and Flour and biscuit manufacturing
companies show that the highest portion of employees' educational qualifications are
primary school certificates to high school completion. However, the rest lower proportion
of employees have a diploma and above educational qualifications as the Chemical and
detergent manufacturing company and Cable manufacturing company employees.
However, Apparel and clothing subsector manufacturing and Wool textile manufacturing
companies particularly employed workers having grade six and above qualifications,
whereas Flour and biscuit manufacturing companies particularly employed workers having
grade eight completion certificate and above qualifications. Furthermore, administrators of
each sample company explained that their respective firms employed few ICT experts.
Accordingly, the Apparel and clothing subsector and Wool textile subsector companies
have employed five and three ICT experts’ respectively. On the other hand, Flour and
biscuit company has four ICT department workers whereas Chemical and detergent
manufacturing and Cable manufacturing companies have two and one technical ICT

workers respectively.

Therefore, case companies do have not many personnel having ICT skills which limit their
capability toward ICT adoption and application. However, a large size company is
assumed to have large assets including skilled human power. Accordingly, Apparel and
clothing manufacturing, Flour and biscuit manufacturing and Wool textile manufacturing

companies in order assumed to have a high tendency to ICT adoption, application and
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innovation. On the other hand, Chemical and detergent manufacturing and Cable
manufacturing companies are assumed to have a lower tendency of ICT adoption,
application and innovation when compared to the large size companies. However, since
individual personnel's educational qualifications have effects on the organizational change
implementation; medium size companies have better-educated workers than large-size

companies as a result they have also a tendency to adopt ICT more than others.

In general, while the large proportion of low-skilled labourers covers the duty of labour-
intensive industrial activities, the limited proportion of employees with higher academic
qualifications indicates a skills gap in companies. The observed skills gap due to low
educational qualifications of employees suggests a low level of technological capability on

advanced ICT systems and other complex technologies applications in companies.

Table 4.3:2: Companies' Ownership and Investors

Companies Ownership Status Investors
Apparel and  clothing | Government-Foreign Foreign
subsector manufacturing Joint-venture
Wool textile subsector | Government-Foreign Foreign
manufacturing Joint-venture
Flour and biscuit | Private Limited | Domestics
manufacturing Company (P.L.C)

Chemical and detergent | Private Limited | Domestics

manufacturing Company (P.L.C)

Cable manufacturing Private Limited | Domestic
Company (P.L.C)

Source: Field data, 2022

The results show that flour and biscuit manufacturing, chemical and detergent
manufacturing and cable manufacturing companies are private limited companies
established by domestic investors whereas apparel and cloth subsector and wool textile
subsector manufacturing companies are joint-venture companies that were established and

jointly owned by local government and foreign investors.

The companies jointly owned by the local government and foreign investors were assumed
to get better financial access and were assumed to be better ICT adopters and innovators.
Because firms that are part of government enterprise groups could have access to resources
that substantially exceed the firm's resources such as land and loan access (OECD &
Eurostat, 2018).

Therefore, Apparel and clothing manufacturing and Wool textile subsector manufacturing
companies have a high tendency of access to finance to invest more in ICTs whereas Flour
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and biscuit manufacturing, Chemical and detergent manufacturing and Cable
manufacturing companies have a low tendency of access to finance to invest in ICT.

The Economic Subsector of Companies

Apparel and clothing manufacturing and Wool textile manufacturing companies are from
the textile manufacturing subsectors whereas Flour and biscuit manufacturing company is
from the food manufacturing subsectors. On the other hand, the medium size Chemical and
detergent manufacturing company is from the chemical manufacturing subsector whereas
the Cable manufacturing company is from the metal and plastic manufacturing subsector.
Therefore, the type of economic sub-sector indicates the main products manufactured by
case companies. These include textiles, flour and biscuits, chemicals and detergents and
cables for industrial and car spare parts, electrics and telecoms. Industries in chemical and
cable manufacturing are assumed technology-intensive and need skilled labour compared
to sectors like textiles and food complex which absorb a large proportion of unskilled

labour.

Therefore, Chemical and detergent manufacturing and Cable manufacturing companies are
assumed to have skilled labourers and have a better tendency of ICT adoption and
application whereas Apparel and clothing manufacturing, Wool textile manufacturing and
Flour and biscuit manufacturing companies are assumed to have fewer skilled labourers
and have a lower tendency of ICT adoption and application.

Case Companies’ Years of Establishment

The interview results show that Apparel and clothing and Wool textile subsector
manufacturing companies were established five years ago whereas Flour and biscuit
manufacturing, Chemical, and detergent manufacturing companies were established 20

years ago and Cable manufacturing company was established ten years ago.

Theoretically, there are diverse arguments on how the age of a firm affects its capability,
innovation and performance. In fact, there are merits and demerits of being older or
younger for firms (OECD & Eurostat, 2018). The study further suggests that older
companies have usually accumulated a larger stock of knowledge than younger companies
on how to implement change and obtain results from investments because learning over

time can affect both the ability to adapt and innovate.

Therefore, Flour and biscuit manufacturing company and Chemical and detergent

manufacturing companies have a high tendency for ICT adoption and application whereas
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Cable manufacturing company has a medium tendency and Apparel and clothing
manufacturing and Wool textile subsector manufacturing companies have a lower
tendency when compared with others.

4.4. 1CT Adoption and Application by Manufacturing Industries

Under this theme, ICT use profiles of Ethiopian manufacturing enterprises based on the
2015 World Bank enterprise survey and case companies’ interview results are presented by
comparing the enterprises' ICT adoption indicators. ICT adoption indicators used in this
study are ICT systems and applications software adoption, ICT hardware devices adoption,
ICTs adoption and application purpose and companies' plan for ICT adoption.

ICT Systems and Applications Software Adoption

Because of the data limitation, we used the latest available World Bank enterprise survey
to analyze ICT systems and applications software adoption of manufacturing enterprises in
Ethiopia. The available ICT-related variables in the data set are email use and website
ownership. Enterprises were asked if they use email to communicate with clients or

suppliers. The responses are displayed in the following table.

Table 4.4:1: Email Use

Sector Do not know | User | Non-user | Total | % User
Food 0 44 45 89 49.4
Nonmetallic mineral 0 16 47 63 25.4
Garments 1 21 13 35 60.0
Furniture 2 15 12 29 51.7
Publishing, printing 0 24 3 27 88.9
Plastics & rubber 0 21 6 27 77.8
Leather 0 17 5 22 77.3
Fabricated metal products 0 11 11 22 50.0
Chemicals 0 10 4 14 71.4
Textiles 0 10 3 13 76.9
Basic metals 0 10 3 13 76.9
Wood 0 4 4 8 50.0
Machinery and equipment 0 1 4 5 20.0
Total 3 204 160 364 56.0

Source: Own computation from the 2015 World Bank enterprise survey
It was found that the majority of surveyed firms (56.0%) indicated that they use email.
Even though the use of email is highest in Publishing and printing sectors covering 88.9%,
in the rest of the majority of sectors also the usage of the email appeared to have coverage

of above 50.0% of their respective sector responses. The results further show that one
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Garment sector and two Furniture sectors do not know whether their companies use email

or not.

Therefore, the results in general show that email has been used in the majority of Ethiopian
manufacturing enterprises to communicate with their clients or suppliers during their daily
operations.

Enterprises were also asked if they had a website. The responses are displayed in the

following table.

Table 4.4:2: Website Ownership

Sector Do not know | Owner | Non- owner | Total | % Owner
Food 0 26 63 89 29.2
Nonmetallic mineral 0 9 54 63 14.3
Garments 1 12 22 35 34.3
Furniture 2 2 25 29 6.9
Publishing, printing 0 9 18 27 33.3
Plastics & rubber 0 11 16 27 40.7
Leather 0 10 12 22 45.5
Fabricated metal products 0 7 15 22 31.8
Chemicals 0 11 3 14 78.6
Textiles 0 2 11 13 15.4
Basic metals 0 6 7 13 46.2
Wood 0 3 5 8 37.5
Machinery and equipment 0 1 4 5 20.0
Total 3 109 255 364 29.9

Source: Own computation from the 2015 World Bank enterprise survey

It was found that only (29.9%) of enterprises' responses indicated that they had a website.
However, the Website ownership response appeared to have coverage of above 50% of the
respondents in the Chemicals sector which covered 78.6%, whereas the rest of the
company’s Website ownership appeared to have coverage of less than 50% of their
respective sector respondents. In addition to this, here also the results show that one
Garments sector and two Furniture sectors do not know whether their companies have a
website or not. Therefore, the experience of Website development and usage among

Ethiopian manufacturing was lower.

In general, results show that Ethiopian manufacturing enterprises’ ICT adoption and
application were at a basic level. Moreover, even though we talked about all-size Ethiopian
manufacturing enterprises the results are related to a study by Hassen & Svensson (2014)

who also claim that in the early years of the new millennium, there has not been much
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evidence that small and medium enterprises did more than develop websites and adopt e-

mail.

Subsequently, case companies’ responses on ICT systems and applications software
adoption were analyzed as follows. First, the respondent managers of case companies were
asked to indicate whether their firm implemented ICT or not. Accordingly, it was found
that all sample companies were implemented ICTs. However, the interview results show
that; even though all sample companies implemented ICTs in their respective company;
the adoption and application purpose of ICTs were varied across firms as will be seen in
other ICT adoption indicators.

Secondly, managers were asked to indicate the ICT systems and applications software
implemented in their respective companies. Accordingly, it was found that every company
respondent in this study indicated that their firms implemented Internet, Email and social
media like Facebook, Telegram and Messenger extensively. However, advanced ICT
systems ERP, SAP and websites were varied in adoption across firms and were partially
implemented in Cable manufacturing. According to the interview results, ICT systems and
application software implemented by each case company were used for several purposes
based on company needs and sector types as will be seen in the purpose ICT adoption
theme. In particular, the results indicate that most implemented ICT systems in all case

companies operate with the interconnection of the Internet.

Table 4.4:3: ICT Systems and Applications Adoption

Respondent Companies Responses
Apparel and clothing manufacturing | SAP, Email, Facebook, Telegram and Internet
Wool textile subsector manufacturing | SAP, Email, Facebook, Telegram and Internet

Flour and biscuit manufacturing ERP, Email, Facebook and Internet

Chemical and detergent | Email, ERP, Website, Facebook, Telegram,
manufacturing messenger and Internet

Cable manufacturing Partially developed ERP and Website, Email,

Telegram and Facebook and Internet

Source: Field data, 2022
In conclusion, the results of the overall ICT systems and applications adoption by
manufacturing enterprises of Ethiopia particularly, Adama city MLMIs indicate a better
move when compared with the results from secondary data.
ICT Hardware Devices Adoption
Due the available ICT-related variables in the 2015 World Bank Ethiopian manufacturing

enterprise survey data set are email use and website ownership. However, it is obvious
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sectors those used email and had a website assumed to have Computers and the Internet.
Therefore, because we did not found other ICT-related variables in the 2015 World Bank
Ethiopian manufacturing enterprise survey data set, we analyzed ICT hardware device
adoption in the cases of Adama city MLMIs only.

Respondents were asked to describe the hardware ICT devices used by their companies to
access the implemented ICT systems and applications. Accordingly, it was found that
every case company manager in this study indicated that the company used Computers,
Printers and Office Phones extensively whereas Laptops, Mobile Phones, Fingerprints and
Digital Camera devices were rare in usage across firms. The results further show that
Smart-Phones were used only in apparel and clothing subsector and wool textile subsector
manufacturing companies at the official level whereas all companies except for cable
manufacturing used Fingerprint and digital Camera devices.

Table 4.4:4: ICT Hardware Devices Adoption

Respondent Companies Responses

Apparel and clothing | Computers, Printers, Mobile and Office phones,
manufacturing Fingerprint and Security Control Camera

Wool textile subsector | Computers, Printers, Laptops, Mobile and Office
manufacturing Phones, Fingerprint devices and Security Control
Camera

Flour —and  biscuit | Computers, Printers, Office Phones, Surveillance
manufacturing Camera and Fingerprint devices

Chemical and detergent | Computers, Digital Camera, Printers, and Office
manufacturing Phones

Cable manufacturing Computers, Laptops, Printers, and Office Phones
Source: Field data, 2022

The interview results from all case company show that the adoption of ICT devices are

almost similar. In particular, IT managers of each company declared that computers are
ICT devices mostly used by firms to access the implemented ICT systems in their
respective companies.

ICTs Adoption and Application Purpose

Respondents were asked to discuss the purpose of implementing ICT systems in their
respective companies. Accordingly, the interview results show that all case companies had
deployed a network setup in their company where they could share resources such as
printers and facilitate communication via Email, Phones, Facebook, Telegram and
Messenger. Computers and printers were used for various routine work and other purposes

of manufacturing including designing, planning, writing daily production process reports
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and printing. SAP and ERP to coordinate the whole company’s data including the HR
system to manage employee information including payroll, attendance and report
processing. CAD for designing and manufacturing purposes in textile manufacturing
subsector companies, Quality management system to manage the working procedure of
manufacturing process in chemical and detergent manufacturing. Inventory management
system to manage the company’s store in cable manufacturing company, digital camera
and fingerprint to control the security of all work sections and attendance of employees in

textile manufacturing subsector companies and flour and biscuit manufacturing company.

Table 4.4:5: ICTs Adoption and Application Purpose

Respondent Companies

Responses

Apparel and clothing
manufacturing

CAD, CAPP, HR information and report management,
security control, communication, promotion and
announcement,  for  learning, meeting  and
collaboration.

Wool textile subsector
manufacturing

HR, security and report management, communication,
CAD, CAPP, promotion, meeting, technical support
and news.

Flour and biscuit
manufacturing

HR information and report management, security
control, communication, planning, promotion, for
online support.

Chemical and
detergent

Quality management, report & payroll processing,
communication, promotion, planning, and, finding

news.
Inventory management, planning, report & payroll
processing, communication, promotion, to find news.

manufacturing
Cable manufacturing

Source: Field data, 2022

Subsequently, respondents were asked about the necessity of the internet as a source of
new idea generation. Accordingly, it was found that all respondents in each sample
company answered that the internet supports them as a source of new idea generation.
Managers also declared that the Internet is an important channel through which staff can
get access to advanced technological information. Moreover, respondent managers
described that the Internet can also support companies to share data and messages within

and across company stakeholders without time and geographical boundaries.

On the other hand, interviewees appeared to have concerns about the negative side of
internet usage. For instance, the Chemical and detergent manufacturing company's IT

manager said:

Page | 40



“Sharing of codified knowledge through the internet reduces the richness of
knowledge e.g. receiving software through email or google drive from vendors or

downloading software without programming codes from open source websites”.

Furthermore, during the open discussions, each company administrator suggested that
spending more time on the internet leads to internet addiction. Therefore, the study results
suggest that even though the internet is an important tool for the innovativeness of
companies, there are limitations in transferring tacit or implicit knowledge and can bring

disadvantages if not used properly also.

Furthermore, managers were asked to rate the effectiveness of implemented ICTs in terms
of labour workforce reduction, information management, production speed enhancement,
and internal and external communication improvement as (very effective, effective,

satisfactory, and not effective).

Accordingly, the interview results regarding the effectiveness of implemented ICTs in
terms of labour workforce reduction show that all respondent managers of Apparel and
clothing subsector manufacturing, Wool textile manufacturing, Chemical and detergent
manufacturing and Cable manufacturing companies rated satisfactory whereas all

respondent managers of Flour and biscuit manufacturing company rated effective.

Therefore, the results imply that the implemented ICT systems were helpful to some extent
in reducing the labour workforce by automating previously manual work in companies.
However, the results imply that the implemented ICT system does not reduced the major
labour workforce regarding labour-intensive industrial activities. This means further

adoption and application of more recent advanced ICT systems require by firms.

The results of an interview regarding the effectiveness of implemented ICT systems in
terms of information management show that all respondents of Apparel and clothing
manufacturing, Wool textile manufacturing, Flour and biscuit manufacturing and Cable
manufacturing companies rated effective whereas all respondents of Chemical and
detergent manufacturing company rated very effective. Therefore, the interview results
show that the implemented ICT facilities like SAP or ERP, internet and computers
supported the firms to manage their respective employee and product information
management including report generation and payroll processing. In summary,
implemented ICT facilities are effective in terms of saving company information

management time, effort exerted reduction and cost invested decreasing.
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Interview results regarding the effectiveness of implemented ICT systems in terms of
company production speed enhancement show that respondents of Apparel and clothing
subsector manufacturing and Wool textile manufacturing companies rated effective
whereas respondents of Flour and biscuit manufacturing, Chemical and detergent
manufacturing and Cable manufacturing companies rated satisfactory.

Therefore, based on interview results and previous discussions on the implemented ICTs
functions the researcher interpreted that implemented ICT facilities can enhance the
production speed of the companies through supporting to write of daily production process
reports like downtime, pure working and product quantity as well as a work order to repair
the idle processing machine status. Furthermore, the implemented ICT systems improved
production speed by saving data processing time, increasing the accuracy of work and
accountability that contribute to product optimization. Moreover, in textile companies,
CAD and CAPP support the production process by simplifying designing and planning
processes. Therefore, the implemented ICTs contributed to the enhancement of the

production processes in companies.

Regarding implemented ICTs effectiveness for internal and external communication
improvement the respondents from apparel and clothing manufacturing, wool textile
manufacturing, flour and biscuit manufacturing and cable manufacturing companies have
rated it effective. However, chemical and detergent manufacturing company respondent
managers rated it very effective whereas the IT manager said “satisfactory”. Therefore, the
researcher interpreted that the implemented ICT facilities like Email, Facebook, Telegram,
Messenger and Office Phone allow cost-reduction communication in comparison to older
communication tools such as fax and letters. In particular, the discussions with the
administrator of companies whose investors were from foreign countries such as Apparel
and clothing manufacturing and Wool textile manufacturing companies suggest that
implemented ICT facilities reduced the cost of international calls to talk with the main
branch. Moreover, the main branch was sending the selected design through digital media

easily during the coronavirus pandemic.

Furthermore, the results of an open discussion with IT managers of each company
revealed that social media tools such as Facebook and Telegram made easier
communication and marketing efforts for companies to reach their customers and promote
their businesses online. With the interactive nature of these tools, the case companies also

receive many enquiries from their customers about their goods and services. Therefore, the
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implemented ICT facilities were effective in facilitating the exchange of information, and
collaboration and creating the possibility of establishing close relationships among various
employees and customers of the companies. Consequently, ICT helps companies cut down
on costs they used to incur from promoting their products on television.

Case Companies' Plan for ICT Adoption

Finally, managers were asked about their company's ICT-related emerging technologies
adoption plan. Accordingly, the interview results show that all companies have plans to
adopt and use ICTs. However, the technologies in the plan of companies are not recent
emerging technologies. The results further show that some companies have plans to exploit
in full what they start to use previously. In general, the results indicate technological
information knowledge gaps of companies’ stakeholders and lower status of companies’

readiness for most recent ICT technologies and digitalization adoption.

Table 4.4:6: Firms’ Plan for ICT Adoption

Respondent Companies Responses

Apparel and clothing | Fully developed SAP systems
manufacturing
Wool subsector textile | E-Commerce website
manufacturing
Flour —and  biscuit | Cnet and Peachtree software
manufacturing
Chemical and detergent | Oracle Database systems
manufacturing
Cable manufacturing Fully developed website and ERP

Source: Field data, 2022

4.5. Innovative Behaviors of Manufacturing Enterprises

Under this theme, innovative behaviors of Ethiopian manufacturing enterprises based on
the 2015 World Bank enterprise survey and Adama City MLMIs interview results are
presented by comparing the enterprise's innovation activities through innovation
indicators. The results were divided into capabilities such as product innovation, process
innovation, marketing method innovation, organizational innovation and expenditure on
research and development activities.

Product Innovation

First, because of the data limitation, we used the latest available World Bank enterprise
survey to analyze the product innovation behaviors of Ethiopian manufacturing enterprises

based on the 2015 World Bank enterprise survey as follows.
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Table 4.5:1: Product Innovation

Sector Innovator | Non- innovator | Total | % Innovator
Food 28 61 89 31.5
Nonmetallic mineral 17 46 63 27.0
Garments 17 18 35 48.6
Furniture 17 12 29 58.6
Publishing, printing 12 15 27 44.4
Plastics & rubber 16 11 27 59.3
Leather 12 10 22 54.5
Fabricated metal products 8 14 22 36.4
Chemicals 6 8 14 42.9
Textiles 5 8 13 38.5
Basic metals 6 7 13 46.2
Wood 4 4 8 50.0
Machinery and equipment 4 1 5 80.0
Total 152 215 367 41.4

Source: Own computation from the 2015 World Bank enterprise survey
The companies were asked during the last three years, has this establishment introduced

new or significantly improved products or services?

It was found that only 41.4% of surveyed manufacturing enterprises innovated new or
significantly improved products or services. However, product innovation appeared to
have coverage of 50% and above of the respondents in some sectors whereas in the rest
sectors product innovation appeared to have coverage of less than 50% of their respective
sector respondents. The results show that enterprises that used email innovate more new or
significantly improved products than those that had a website. However, companies in the
Machinery and equipment sector are the lower they used email and had a website but the
more they innovated new or significantly improved products or services. In contrary
Chemicals, sectors are better in email usage and have a website but they innovate fewer
new or significantly improved products. Therefore, the results indicate that the effects of

ICT use on enterprises' product innovation are obvious but not equal in all sectors.

Subsequently, case companies’ responses to product innovations were analyzed as follows.
First, the responding managers were asked to indicate whether their firm developed new or
significantly improved products due to ICT usage. Accordingly, it was found that all
companies’ managers answered new products were not developed in their companies as a
result of ICT involvement. Rather the results of the interview with the administrators of

case companies indicated that ICTs supported them in manufacturing process
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enhancement; building relationships and creating market linkage and organizational
systems management as will be seen in other innovation capabilities of companies.
Therefore, the results from both data show that the overall product innovation capabilities
of manufacturing enterprises were limited. In general, the results suggest that ICT alone
does not encourage innovativeness rather it should be complemented by other
requirements and needs more investment.

Process Innovation

Under this theme also because of the data limitation, first we used the latest available
World Bank enterprise survey to analyze the process innovation behaviors of Ethiopian
manufacturing enterprises based on the 2015 World Bank enterprise survey as follows.

Table 4.5:2: Process Innovation

Sector Innovator | Non- innovator | Total | % Innovator
Food 28 61 89 31.5
Nonmetallic mineral 12 51 63 19.0
Garments 11 24 35 314
Furniture 14 15 29 48.3
Publishing, printing 9 18 27 33.3
Plastics & rubber 12 15 27 44.4
Leather 7 15 22 31.8
Fabricated metal products 5 17 22 22.7
Chemicals 5 9 14 35.7
Textiles 7 6 13 53.8
Basic metals 5 8 13 38.5
Wood 1 7 8 12.5

Source: Own computation from the 2015 World Bank enterprise survey

Companies were asked during the last three years, has this establishment introduced any
new or significantly improved methods of manufacturing products or offering services? It
was found that new or significantly improved methods of manufacturing products
introduced in the last three years appeared to have coverage of above 50% of the
respondents only in the Textiles sectors which is 53.8%. However, the rest of the

companies appeared to have coverage of less than 50% of the respondents.

Therefore, the results suggest that Ethiopian manufacturing enterprises should better to use
advanced ICTs to introduce new or significantly improved methods of manufacturing

products.

Subsequently, case companies’ responses to process innovations were analyzed as follows.

Managers of companies were asked to respond whether their firm developed new or
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significantly improved manufacturing processes due to ICT usage. It was found that
several improvements were made to the existing manufacturing processes of companies

because of ICT involvement.

Accordingly, the results of Apparel and clothing manufacturing and Wool textile subsector
manufacturing companies show that ICT systems were used in the manufacturing
processes to design fabrics according to the required pattern size and to generate
production process reports with minimum effort and time. On the other side, the results of
Flour and biscuit manufacturing, Chemical and detergent manufacturing and Cable
manufacturing companies show that ICT systems were used in the manufacturing process
to write daily production process reports like product specifications, downtime, pure

working, and product quantity and work order to repair the idle processing machine status.

Therefore, the results from both data show that the overall process innovation capabilities
of manufacturing enterprises were limited. However, the results show that role of ICT
adoption and application in improving the manufacturing process was better seen in the
case of companies from Adama City while the study used interview methods. Moreover,
based on the results of the study we suggest that more investment in ICT require by
manufacturing industries.

Marketing Method Innovation

Here also because of the data limitation, first we used the latest available World Bank
enterprise survey to analyze the marketing method innovation behaviors of Ethiopian

manufacturing enterprises based on the 2015 World Bank enterprise survey as follows.

Table 4.5:3: Marketing Innovation

Sector Innovator | Non-innovator | Total | % Innovator
Food 27 62 89 30.3
Nonmetallic mineral 13 50 63 20.6
Garments 3 32 35 8.6
Furniture 9 20 29 31.0
Publishing, printing 8 19 27 29.6
Plastics & rubber 10 17 27 37.0
Leather 6 16 22 27.3
Fabricated metal products 4 18 22 18.2
Chemicals 7 7 14 50.0
Textiles 7 6 13 53.8
Basic metals 6 7 13 46.2
Wood 0 8 8 0.0

Source: Own computation from the 2015 World Bank enterprise survey
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Enterprises were asked during the last three years, has this establishment introduced new
or significantly improved marketing methods? It was found that new or significantly
improved marketing methods because of the establishments in the last three years appeared
to have coverage of 50% or above 50% of the respondents only in the Textiles sectors
covering 53.8% and Chemicals sectors covering 50.0%. However, the remaining

companies appeared to have coverage of less than 50% of the respondents.

On the other, way when we compare these results with sectors descriptive statistic results
of email use and website Chemicals sectors were better in both technologies whereas the
Textiles sectors were better only in email use. However, both sectors were better at
introducing new or significantly improved marketing methods in the last three years than
the rest of the majority of sectors. Therefore, the results suggest that the use of email and
sector types affects the introduction of new or significantly improved marketing methods.

Subsequently, case companies’ responses to marketing method innovations were analyzed
as follows. Respondents were asked to answer whether their firm developed new or
significantly improved marketing methods due to ICT usage. Accordingly, the interview
results show that improvements were made to the existing marketing methods of the

companies because of ICT usage.

Accordingly, Apparel and clothing manufacturing company results show that ICT systems
improved the marketing methods of the company by enabling online communication with
the main branch and customers from everywhere and at any time to receive selected
designs and orders timely. In Wool textile, subsector manufacturing company the ICT
system especially the internet improved the marketing methods by enhancing the way
firms look for stock in the market online. The interview results of the Flour and biscuit
manufacturing company show that the ICT systems improved the marketing customer
development capability of the firm. The results of Chemical and detergent manufacturing
and Cable manufacturing companies show that ICT systems enabled the firms’ ability to
know the stock (product and service) that exists in the storage, purchased and sold in their

companies and those available in the market online.

Therefore, the collaborative results from both data show that the overall marketing
innovation capabilities of manufacturing enterprises were better than other innovation

behaviors of companies.

Page | 47



Organizational Structure and Systems Innovation

Under this theme also we used the latest available World Bank enterprise survey to
analyze the organizational structure or systems innovation behaviors of Ethiopian
manufacturing enterprises based on the 2015 World Bank enterprise survey as follows.

Table 4.5:4: Organizational Structures and Systems Innovation

Sector Do not know | Innovator | Non- innovator | Total | % Innovator
Food 0 24 65 89 27.0
Nonmetallic

mineral 0 8 55 63 12.7
Garments 0 6 29 35 17.1
Furniture 1 8 20 29 27.6
Publishing,

printing 0 7 20 27 25.9
Plastics &

rubber 0 8 19 27 29.6
Leather 0 8 14 22 36.4
Fabricated metal

products 0 4 18 22 18.2
Chemicals 0 5 9 14 35.7
Textiles 0 5 8 13 38.5
Basic metals 0 4 9 13 30.8
Wood 0 2 6 8 25.0

Source: Own computation from the 2015 World Bank enterprise survey
Enterprises were asked during the last three years, has this establishment introduced any
new or significantly improved organizational structures or management practices? It was
found that new or significantly improved organizational structures or management
practices introduced in the last three years appeared to have coverage of less than 50% of
the respondents in all sectors. However, the introduction of new or significantly improved

organizational structures or management practices varied across sectors.

Therefore, the results indicate whether the sectors cannot be invested in appropriate
advanced ICT technologies that support the organizational structures or management
practices or they cannot have conducted formal research and development activities.
However, in some sectors as chemicals and Textiles the better they used email and a
website the better they introduced new organizational structures or management practices
as a result showed. Therefore, the effects of ICT use on the innovation of organizational
structures or management practices among manufacturing enterprises vary based on sector

type or company competence.
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Subsequently, case companies’ responses t0 organizational structure and systems
innovations were analyzed as follows. Interviewees were asked to answer whether their
firm developed new or significantly improved organizational methods due to ICT usage.
The interview results show that improvements were made to the existing organizational

structure and systems of companies because of ICT usage.

Accordingly, the interview results of Apparel and clothing manufacturing, Wool textile
subsector manufacturing, Flour and biscuit manufacturing and Chemical and detergent
manufacturing companies show that ICTs improved the communication way, security and
attendance control work structure, payroll and report generation systems and the overall
organizational work structure of companies by centrally coordinating companies'
information systems. However, in Cable manufacturing organizational systems like HR
management and the website of the organization are partially improved due to partially
implemented ICT systems.

Therefore, the results of the analysis show that the overall organizational structure and
systems innovation capabilities of Ethiopian manufacturing enterprises were limited.
However, the results from case studies show that organizational structure and systems
innovation capabilities of MLMIs in Adama City due to ICT adoption show better
activities of organizational innovation among manufacturing industries.

Expenditure on Research and Development Activities

Under this theme, we analyzed Ethiopian manufacturing enterprises’ expenditure on
research and development activities using the latest available World Bank enterprise

survey first.

Table 4.5:5: Expenditure on R&D Activities

Sector Do not know | Spend | Not spend | Total | % Spend
Food 0 10 79 89 11.2
Nonmetallic mineral 0 4 59 63 6.3
Garments 0 2 33 35 5.7
Furniture 1 4 24 29 13.8
Publishing, printing 0 2 25 27 7.4
Plastics & rubber 0 3 24 27 11.1
Leather 0 2 20 22 9.1
Fabricated metal prod 0 2 20 22 9.1
Chemicals 0 5 9 14 35.7
Textiles 0 3 10 13 23.1
Basic metals 0 1 12 13 1.7
Wood 0 1 7 8 125

Source: Own computation from the 2015 World Bank enterprise survey
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Enterprises were asked what during the last three years did the establishment spend on
formal research and development activities, either in-house or contracted with other

companies, excluding market research surveys?

The results show that expenditure on formal research and development activities; either in-
house or contracted with other companies during the last three years appeared to have
coverage of less than 50% of the respondents in all types of sectors. However, even though
the expenditure on formal research and development activities was lower in all types of
enterprises the extent of expenditure was varied across sectors. According to the results,
the Chemicals sector spent the higher at 35.7% and followed by Textiles at 23.1% and
others respectively as shown in the table above. Unlike others, one of the respondent
companies from the Furniture sector does not know (DK) whether the company expend on
formal research and development activities, either in-house or contracted with other
companies in the last three years or not.

The results suggest that the lower firms spend on formal research and development
activities the lower they innovate and adopt ICTs. Therefore, expenditure on formal
research and development activities in Ethiopia manufacturing enterprises has not been on
a good status and it needs more focus. Consequently, the effect of ICT application on
enterprises' innovativeness is also lower since sectors do not use advanced technologies.
4.6. Factors Influencing ICT Adoption and Application by Companies
Under this theme, factors influencing ICT adoption and application by manufacturing
companies are presented. The factors were discussed by categorizing them into three parts:
factors influencing the most recent ICT technologies and digitalization usage, and internal
and external factors influencing ICT adoption and application.

First, informants were asked to answer if their company have the most recent ICT
technology and digitalization and if not to state the reasons. Accordingly, the interview
results of Apparel and clothing manufacturing company respondents show no most recent
ICT technologies and digitalization used in the company due to the high cost of ICT
technologies and shortage of experienced IT experts. The interview results of Wool textile
subsector manufacturing company informants also show the company was not used the
most recent ICT technologies due to the high cost of advanced ICT systems, lack of
managers' commitment and shortage of experienced ICT professionals. Finally, the
administrator of the company provided his idea suggesting,
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“The Government would better work on the expansion of ICT infrastructure and
would provide a direct grant of R&D to manufacturing industries to enhance their

awareness about ICT”.

The interview results of all respondents of the Flour and biscuit manufacturing company
show that no most recent ICT technologies and digitalization were used in the company
due to a shortage of capital, stakeholders' lack of awareness of how ICT is useful to
manufacturing and low motivation rates. The interview results of Chemical and detergent
manufacturing company respondent managers show no and they indicated the expensive
cost of recent ICT technology and shortage of skilled workers as basic reasons. The
interview results of all informants of the Cable manufacturing company show no and they
stated that lack of awareness and skills, cost of ICT materials, location factor and
management structures as the main limiting factors. Additionally, the Production manager

of a Cable manufacturing company said:

“Due to the lack of understanding about the benefits of ICT, the company's
stakeholders believe that not every manufacturing process uses ICT systems, so
artificial intelligence and other new ICT technologies are not needed in our

company ”.

In general, the study results show that case companies were not used the most recent ICT
technology and digitalization because of several limiting factors which were described in
the interview results, are the expensive cost of ICT technology, shortage of skilled ICT
experts, and lack of ICT awareness. Therefore, the study results indicate that
manufacturing enterprises will need strong government attention and support and industry

stakeholders’ commitment.

Secondly, respondents were asked to describe the internal factors that limited ICT adoption
and application in their respective companies. Accordingly, it was found that the main
internal obstacles facing Apparel and clothing manufacturing in its effort to utilize ICT
include a lack of investors willing to invest in ICT, shortage of skilled workers, cost of
ICT equipment, employee low ICT awareness and lack of training. The internal problems
facing the Wool textile subsector manufacturing company were a shortage of finance, a
lack of skilled workers, and shortage of training and a lack of motivation by employees.

Finally, the IT manager of the company forwarded his idea as follows;
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“The Industry Minister would better create awareness about the benefits of ICT

through mass media, workshops and conferences to manufacturing industry

stakeholders .
The internal factors that influenced ICT adoption and application in Flour and biscuit
manufacturing include lack of promotion and too low salary payment to the skilled
employee due to race-based historical background, lack of skilled workers and experience
and working capital problems. The internal factors influencing ICT adoption and
application by Chemical and detergent manufacturing include work capital to purchase
necessary ICT technology, work structure and lack of willingness and commitment due to
low awareness about ICT benefits by stakeholders. The internal factors influencing ICT
adoption and application in Cable manufacturing include lack of enough skills, financial
limitations, shortage of skilled workers and lack of management staff willingness to invest
in ICT.

Therefore, the results in general show that lack of skills and awareness, financial problems,
and lack of stakeholder willingness and commitment were internal factors that influenced
ICT adoption and application in all companies.

Thirdly, respondents were asked to indicate the external factors that limited ICT adoption
and application in their respective companies. Accordingly, it was found that the external
factors facing Apparel and clothing manufacturing in its effort to utilize ICT include the
high cost of ICT, shortage of supplies, and the pandemic of COVID-19 and political
instability in the country. Poor network access, equipment hiding and stealing, and the
high cost of ICT equipment are external factors that faced Wool textile subsector
manufacturing. The external factors that influenced ICT adoption and application by Flour
and biscuit manufacturing company include a lack of practical skills (theory and practical
difference in education), political instability, culture, expensive cost of equipment and the

network factor. Besides, the administrator of the company said:

“The Government would better prepare a strong educational policy with more
focus on practice to produce high-quality graduates and should appreciate and
create the best opportunity for students who will have needs to study most recent

ICT technologies”.

The interview results of the Chemical and detergent manufacturing company show that the

high cost of ICT systems, the country's economic problem and the country's political issues
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are external factors influencing ICT adoption and application in the company. The
shortage of PayPal and credit card bank services in Ethiopia, low internet speed, location
factors and business rules of the firm are external factors influencing ICT adoption and
application by Cable manufacturing. Finally, the IT manager of the company said:

“The Government would better to transplant more new technologies and then

induce the manufacturing industry”.

In summary, the study results show that the high cost of ICT infrastructures and the
instability of political issues in the country are problems that influenced ICT adoption and
application in all case companies.

4.7. Discussion of the Findings

Findings from the Interviews on Respondent's Background Information

The findings obtained from the study show that the age of more respondent managers
varied from 31-40. However, the age of respondents from local government-foreign
investor joint-venture firms varied from 18-30 years old whereas the age of more
respondents from private domestic firms either medium or large size varied from 31-40

years old.

On the other side, more respondent managers from large-size joint-venture firms were
found to have worked for between one to five years in their current position. However, the
work experience of more respondent managers from medium size private domestic firms
varied from six years to ten years whereas the work experience of more respondents from
large-size private domestic firms varied from 16-20 years. The study results also show that
more respondents' highest level of educational qualifications in all companies were a

degree and certificate in ICT education.

However, while more respondent managers’ highest level of educational qualifications
were a degree in other fields and a certificate of training in ICT whereas only a limited
number of managers have a degree in ICT. Therefore, this indicates the technical ICT
skills gap among managers of the companies. The findings obtained from the study agree
with those by (Wu et al., 2011), who stated that corporate managerial factors such as the
innovative spirit of managers and IT knowledge of managers were major aspects affecting

the adoption and application of ICT by enterprises.
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Therefore, respondent managers' technical ICT skills and knowledge gaps had a major
negative influence on the adoption and application of ICT in medium and large
manufacturing industries in Adama City.

Findings from the Interviews on the Firm's Characteristics

The study found that both large-size domestic private firms and local government-foreign
investor joint-venture companies were particularly employed workers having primary
school educational qualifications and above. However, medium size domestic private firms
particularly employed workers having secondary school educational qualifications and
above. The study results also revealed that companies working in chemical and cable
manufacturing subsectors employed workers having secondary school educational
qualifications and above whereas companies working in textile and food production
subsectors employed workers having primary school educational qualifications and above.

On the other side, large-size firms have more female employees whereas the medium size
firms employed male employees more. However, the study found that the highest portion
of case companies’ employee's educational qualification was primary school certificates to
high school completion certificates whereas the rest lower proportion of the employees of
the companies had a diploma or above qualifications. Accordingly, the findings were in
line with a study by Consoli (2012) who implied that the process of adoption and
implementation of ICT was positively influenced by skilled human resources. Moreover,
Haller & Siedschlag (2011), stated that the presence of high-skilled workers fosters
innovation and facilitates ICT adoption and use at the firm level whereas the absence of

skilled human resources is negatively influenced.

Therefore, the current study results show that while the large proportion of low-skilled
labourers covers the duty of labour-intensive industrial activities, the limited proportion of
employees with higher academic qualifications indicates a skills gap to facilitate ICT
adoption and application in studied companies.

Findings on the ICT Adoption and Application Indicators

The study sought to find out the extent to which case companies adopt and use ICTs in
their respective manufacturing companies. Accordingly, it was found that there were
extensive adoption and application of basic ICT facilities such as Computers, Printers,
Office Phones, the Internet, Email and social media in all companies. However, expensive
high-technology ICT systems such as ERP, SAP, Digital Cameras, Fingerprint systems

and the Website were varied in adoption across firms.
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This is in line with Fu & Hou (2015) who declared that common ICTs such as computers
and the Internet have high effects among firms to serve as a means of increasing a
company's operations speed. Furthermore, the results are related to the findings of a study
by Mwai (2016), and Hsin & Papazafeiropoulou (2008), SMEs tend to adopt technologies
later than large organizations due to limited resources and knowledge existence as a result
unless they get continuous support from the government they can only adopt new

technologies up to a certain extent and not exploit in full.

The study results also revealed that ICT brings many benefits to manufacturing firms in
simplifying functions such as designing, planning, report generation, payroll processing,
work section security and employee attendance control, management of information and
facilitating enhanced communication. The internet can serve as effective information and
knowledge-sharing channel, staff’s source of new idea generation and knowledge
acquisition, which in turn may affect levels of the manufacturing industry's innovativeness.
However, sharing of codified and tacit knowledge through the Internet reduces the richness
of knowledge which indicates the limitation of ICT, especially the Internet and spending
more time on the Internet leads to Internet addiction which indicates the negative impacts
of ICT.

The study findings also revealed that firms their main branch found outside Ethiopia were
more likely to accept orders online. These results agree with those obtained by Haller &
Siedschlag (2011) who suggested that ICT adoption and usage in manufacturing firms
have been not equal across firms and different for domestic and foreign firms in particular,
concerning the effects of international competitive pressure.

Moreover, the study results indicated that there was no employee turnover rate due to ICT
usage in the studied companies. However, the number of security guards and employee
attendant controllers in the firms’ thus implemented digital security and attendance
systems was lower when compared with those not implemented.

Findings from Firm's Innovation Characteristics Due to ICT Usage

The findings of the study confirmed that ICTs have been found to introduce enhanced
ways of communication, perform orders online, accelerate the production process, perform
management duties, and security control. In particular, ICTs have improved how
communication between firms and their customers and among their staff is done.
Especially, technologies such as emails and social media provide firms with an enhanced

two-way communication model. Therefore, these technologies present firms with more
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innovative ways of creating information and knowledge for supporting their business. This
is in line with Spiezia (2011) who revealed that information made available with the help
of ICTs increases the business innovative capabilities of the organization.

Furthermore, the study found that ICTs were used for marketing purposes, the case
companies involved in the study have been found to use social media to support the
promotion of their products and services. The findings also disclose that the interactive
nature of these technologies allows government-foreign investor joint-venture firms to
receive orders online from clients. Moreover, the study found that ICT enables
organizations to decrease costs, and labour, increase organizational capabilities and help to
shape inter-organizational coordination. This a little contradicts the findings of (Aboal &
Tacsir, 2015) who found that investments in ICTs are important for product and process
innovation whereas the absence of investment in ICTs conspires against non-technological

(e.g., organizational or marketing) innovations.

However, the current study results show that companies have not developed any products
as a result of ICT usage but the study found that ICT can significantly improve existing
production processes of case companies. This is in line with Tewari & Misra (2015) who
found that ICT provides many updated technological tools which help enterprises function
which includes decreasing processing time and error rate and increasing the efficiency and
effectiveness of operations.

Findings on Factors Influencing ICT Adoption and Application

The study sought to find out factors influencing the most recent ICT-related technologies
and digitalization adoption in medium and large manufacturing companies. Accordingly,
most of the interviewees responded that the year of the companies’ establishment (newness
of the firm), shortage of ICT professionals, lack of enough finance, lack of awareness and
skills, expensive cost of equipment, management structure, and low motivation rate of
stakeholders were a major factor influencing the adoption and application of ICT by
manufacturing firms in Adama City.

In particular, the year of the companies' establishment (newness of the firm) and the lack
of ICT professionals were major factors influencing ICT adoption and application in
government-foreign investor joint-venture firms. On the other side, lack of enough finance,
lack of awareness and skills, expensive cost of equipment, management structure, and low
motivation rate of stakeholders were major factors influencing the most recent ICT

technologies and digitalization adoption and application in both medium and large size
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domestic private firms in the city. The findings also, revealed that shortages of ICT experts
and skills were an influencing factor of the most recent ICT technologies and digitalization

adoption and application in all companies.

Furthermore, the study analyzed ICT adoption and application influencing factors as
internal and external to the firms. Accordingly, it was found that lack of ICT skills,
shortage of training and orientation, low motivation of employees due to no promotion and
too low salary payment, lack of willingness and commitment of managers due to low
awareness about ICT benefits, financial problems and companies work structure were the
major internal factors facing the case companies. On the other side, cost, shortage of
infrastructures and supplies, the pandemic of COVID-19, political instability, poor
education system, culture, lack of linkage, the country's economic problem, and absence of
international payment systems such as PayPal and credit card service in Ethiopia and
location factor were external factors that influence case companies from ICT adoption and

application.

This is related to (Wu et al., 2011), who found that common factors affecting the adoption
and application of ICT by enterprises include the organization's internal factors (support
from the owner, manager commitment, experience, user participation, financial resources,
the scope of the corporation, experts in internal technical support). The study further
suggests environmental factors (support of suppliers, pressure from cooperative partners,
costs of IT, and the complexity of IT). Furthermore, this study's results are in line with the
findings of a study by Mwai (2016), which described that internal factors influencing the
adoption of ICT by SMEs in a developing country include owner-manager characteristics,
firms’ characteristics, the cost of investment, and external barriers include infrastructure,
cultural, political, legal and regulatory.

Moreover, the findings of current research indicated that ICT awareness’s among
employees of manufacturing industries were too low. As a result, company administrators
suggested that the government and industry stakeholders should work strongly to enhance
ICT awareness among manufacturing industries. The findings obtained from the study
agree with those by (Daka Philemon B. Eng, 2016) who pointed out that company owners
should be encouraged to train their employees in ICTs usage whereas government could
support industrial expansion in reducing policy irregularities and cost of imported

equipment.
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4.8. Conclusions and Recommendations

4.8.1. Conclusions

The objective of this study was to examine the effects of ICT adoption on the innovative

behaviours of MLMIs in Adama City. Specific objectives were; (1) To examine the extent
of ICT adoption and application by MLMIs. (2) To assess the effects of ICT on MLMIs'

innovative efforts. (3) To identify factors that influence ICT adoption and application in

MLMIs. Qualitative data from case companies were collected through a semi-structured

interview method from July to August 2022 and analyzed through a cross-case analysis

technique. The major findings of the study results are summarized as follows: -

A large proportion of employees who cover the duty of labour-intensive industrial
activities have elementary to high school educational qualifications whereas a limited
proportion of employees have a diploma and above qualifications either in ICT or
others.

The adoption and application of basic ICT facilities such as computers, printers, office
phones, the internet, email and social media were extensive in all companies whereas
advanced ICTs such as ERP, SAP, security and fingerprint devices and websites were
limited.

The internet served the company's employees as a source of new idea generation,
knowledge acquisition and a channel of information sharing.

ICTs improved the manufacturing processes of the companies by enhancing the
capability to design, plan, and generate daily production process reports like downtime,
pure working, product quantity, work order and repairing the idle processing machine
status.

ICTs improved MLMI's marketing capability to promote products and services,
capability to accept orders online and capability of marketing customer development.
ICTs improved the organizational work structures or systems of MLMI's such as
capability to control work section security and employee attendance, company
information management, report and payroll processing, and communication within
and across firms.

Shortage of skills, lack of managers’ commitment, lack of investors’ willingness,
financial problems, too low monthly salary of employee and lack of information
communication technology awareness were internal problems to ICT adoption and

application by manufacturing firms
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= The high cost of equipment, shortage of supplies, poor education system, industrial
policy, political instability, coronavirus pandemic, the legal and regulatory framework
that governs business firms, culture, absence of international payment systems such as
PayPal and absence of credit card bank services were external challenges that found to
have limited the use of information communication technologies.
In conclusion, the study results show that the ICT facilities extensively implemented by
companies were basic ICTs such as computers, printers, office phones, the internet, email
and social media whereas advanced ICT systems like ERP, SAP, CAD, security cameras,
fingerprint attendance system and websites were limited and the most recent technology
and digitalization were not implemented and are not in the plan of firms. Furthermore, the
results show that the case companies employed a majority of unskilled labourers for
industry-intensive work and few ICT experts in their respective firms. With this evidence,
it can be concluded that the extent of ICT adoption and application is still at an early stage
in MLMIs in Adama City.
However, the analysis results show that implemented ICTs brings many benefits to
MLMIs in Adama City despite the challenges associated with it. ICTs play a great role in
streamlining the working methods of manufacturing industries which include information
and knowledge sharing, goods and services promotion, design, planning, report and payroll
processing, information management, source of idea generation and security control.
Furthermore, the study results show that ICT has a great deal of effect on enhancing the
flexibility of production processes, marketing methods and organization work structures or
systems of companies. In this regard, ICTs can be said to have been serving as a means of

enhancing innovativeness.

ICT adoption and application patterns have been different to a certain extent for domestic
private firms and government-foreign investor joint-venture companies. Accordingly,
online order activity is better in joint-venture firms; while it does not happen in domestic
firms. Again, while recently established joint-venture firms implemented ICT systems
from basic to some advanced ones within a short year, the older medium or large sizes
domestic private firms to a similar extent to recently established joint-venture companies
and few firms lagged. Therefore, joint-venture companies are better at the rapid adoption
and application of ICT systems when compared to private domestic companies. Moreover,
based on sector type and company-specific objectives adoption and application of

advanced ICT systems differ across firms. Accordingly, CAD was mostly used by Textile
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manufacturing subsectors for designing purposes whereas EPR was used for quality
management system in Chemical and detergent manufacturing sector. Therefore, sector

type and ownership status do have effects on ICT adoption and application processes.

On the other way, the study results show that adoption and application of ICT in MLMIs
were constrained by both internal and external limitations. Internal limitations include
financial limitations, lack of employee motivation, lack of experience and qualified
employees, lack of investors and management commitment and willingness whereas
external difficulties are the high cost of ICTs equipment, shortage of suppliers, poor
education system, the effect of industrial policy and political instability. However, the
findings show that internal influencing factors are different across case companies whereas
external influencing factors almost similar for both domestic and joint-venture companies
and these barriers are also hinder the innovative capabilities of companies as verified by

the firm's response.

Therefore, firms should look both inside and outside and solve their problems in
collaboration with the government to adopt and utilize more ICT facilities and to be more
innovative. Furthermore, it is important to draw some recommendations that can help to
reduce the problems with ICT adoption and application by MLMIs and to encourage the

development and expansion of the sectors.

4.8.2. Recommendations

Based on the findings of the study, the following recommendations were made by the

researcher both for stakeholders of MLMIs and for the government:

= |nvestors should provide adequate funds for the purchase of ICT facilities and the
administration should endeavour to make ICT facilities available in the manufacturing
industries for staff use in their daily operations.

= Company owners should develop employee awareness and relevant skills for the
acquisition of ICTs required for manufacturing purposes through short-term training,
workshops and conferences.

= Government should work on an industry-university linkage to build capacity and invest
in joint research and development programs- industry-university co-innovation.

= Government should work on the expansion of ICT parks and training centers.

= Government should design educational policy more focused on practice to equip the
graduates with the skills required to become an expert in the rapidly growing field of

computer science.
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= Government should grant and encourage technology adopters, innovators and
developers by providing different incentives and rewards.

= Government should supply ICT infrastructures at an affordable cost to manufacturing
industries and should reduce policy irregularities on the tariff of imported ICT
infrastructures.

4.8.3. Suggestions for Further Research

This study is focused on analyzing the effects of ICT adoption on the innovativeness of

MLMIs in Adama City. Therefore, the following suggestions are forwarded based on the

limitations and results of the current study for future research.

Firstly, the study used a qualitative multiple case study method. Therefore, it is suggested
that future studies should employ mixed methods i.e. both quantitative and qualitative
methods to obtain greater insights into the effect of ICT adoption and application on
enhancing the innovativeness of MLMIs. Secondly, Future research needs to focus on a
larger random sample of respondents and industry sizes, diversified economic sectors and
larger cross-section data to verify the findings of this current study. Thirdly, to increase the
generalizability of the research, it is better to conduct a comparative study on the effects of
ICT adoption and application in enhancing the innovativeness of firms from a sectoral and
cross-country perspective. Fourthly, a longitudinal study is required to see the long-term

effect of ICT adoption and application on the innovation activities of MLMIs.
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APPENDICES

Appendix I: Cover Letter for an Interview

Academic Research Study on the Information Communication Technology Adoption
and Its Role in Enterprise Innovativeness: The Cases of Medium and Large

Manufacturing Industries in Adama City

Dear Respondents,

The purpose of this questionnaire is to collect primary data from owners and top managers
of companies more specifically from general managers of factories, operational managers,
production managers, sales managers, IT managers, and human resource manager's views
on the effects of ICT adoption and application on enhancing the innovativeness of medium
and large manufacturing industries. Furthermore, to collect and identify factors influencing
ICT adoption and application in the medium and large manufacturing industries in Adama
City as part of my academic research study for the award of Master’s of Science degree in

Technology and Innovation Management at Adama Science and Technology University.

Therefore, | would kindly invite you to participate in my research work by responding to
the requested interview questionnaire with reliable information. | appreciate your valued
time in responding to the questions and assure you of confidentiality and privacy. Thank

you for your cooperation!

For further information, you can contact me at the following addresses.

Tayu W/Giorgis Ali.
Telephones: +251917797372 / +251712797372

Primary E-mail: tayuwolde7372@gmail.com

Alternative Email: tayu.woldegiorgis@astu.edu.et
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Appendix I1: Inner Sections of an Interview
Instructions: Please kindly tick where applicable between the boxes [V] or Write in
the space provided.
Part I: Background Information of Managers
1. What is your age?
(11830 1 31-40 [ 1 4150 [1 51-60 [_1 Over60
2. What is your highest level of education?
1 No formal education [ Primary School [ High School [—1Diploma
L1 Degree [_1 Masters and Above
3. What is your work experience in your current position?
115 [16-10 [ 11-15 1 16-20 [10Over 20
4. Do you have an ICT education background? [_] Yes [ No
Part I1: Enterprises Characteristics (Only for Administrator / HR-manager)
1. What are your company's years of operation?
115 [16-10 [ 11-15 1 16-20 [C10ver 20
2. What is the form of ownership in this industry?
[_1Sole-Proprietorship [ Partnership [_1 Private Limited Company
[_1Government owned [ 1 Other, Please Specify

3. What is the source of investors? [_1 Domestic [_1 Foreign

4. What type of products does your company produce?
L1 Textile L1 Flour and Biscuit Production
L1 Chemicals and Detergents [ Car Spare Part and Cable Production
L1 Other, please specify

5. What is the size of your enterprise? [—1 Medium [1 Large

6. What is the total number of permanent employees in your organization? (Specify in
numbers) Male, Female

Part I11: Enterprises ICT Adoption Profiles Related Questions

1. Have you implemented ICT in your company? [_1 Yes [1 No

If No, please specify the reason.

2. What types of ICT Systems and applications are used in your organization?
[_1 Computer-Aided Design and Manufacturing L_1 Enterprise Resource Planning
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L1 Customers Relationship Management (CRM) [ HR system
L_1LAN Setup L1 Supply Chain Management (SCM)
L1 If others please specify

3. What ICT device, do you use to access the implemented ICT Systems?
[_1 Desktop Computer (1 Laptops [_1Smartphones [_1 Printers
L1 If others please specify

4. For what purpose does your company use the implemented ICT Systems?
[_1 Company Information Management [L_1 Design [1 Communication
[_IPlanning [ If others please specify

5. Does accessing the internet help you as a source of new idea generation?
L1 Yes [ No
6. How effective are the ICT Systems implemented in terms of labour workforce
reduction, information management, production speed enhancement, and internal and
external communication improvement?
[ Very effective [ Effective [ Satisfactory [ Not effective
7. Do you have a plan to use ICT-related emerging technologies? [_1Yes [ 1 No

If ‘yes’, what specific technologies are they?

Part IV: Innovation Activity-Related Questions
1. Has your firm ever developed any new or significantly improved product due to ICT
usage? L] Yes [1 No

If yes, please explain the products and how ICT helped you?

2. Has your firm ever developed any new or significantly improved processes due to ICT
usage? [ 1 Yes [1 No

If yes, please explain processes and how ICT helped you?

3. Has your firm ever developed any new or significantly improved marketing method
dueto ICT usage? L1 Yes [1 No

If Yes, please explain the method and strategies and how ICT helped you?
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4. Has your firm ever developed any new or significantly improved organizational system
dueto ICT usage? [ Yes [_1 No

If' Yes, please explain the organizational system and how ICT helped you?

Part V: Factors Influencing ICT Adoption and Application-Related Questions
1. Do you think you have the most recent ICT technology and digitalization in your
manufacturing? [ Yes [_1 No

If 'No’ what do you think are the reasons?

2. What are the major internal organizational factors that limit ICT adoption and

application in your enterprise's operation?

3. What are the major external organizational factors that limit ICT adoption and

application in your enterprise's operation?
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