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ABSTRACT 
 

The technology gap is the difference between nations and communities in their abilities to access, 

diffuse and use scientific and technical knowledge. It is one of the main causes of the rapidly 

expanding socio-economic gap between rich and poor nations, constitutes a major challenge for 

developing countries in their efforts to achieve the targeted development goals. 

 

Assessment and integration of appropriate technology is the key factor to achieve a development 

goal. Information and Communication Technology (ICT) is the World’s fastest growing economic 

activity; the sector has turned the globe into an increasingly interconnected network of individuals, 

firms, governments communicating and interacting with each other through a variety of channels 

and providing economic opportunities transcending borders, languages and cultures. Small and 

medium-sized enterprises (SMEs) in Bangladesh have introduced ICT in their business in a very 

limited manner. Presently ICT is used by SMEs in a standalone and unplanned manner, which 

means SMEs are using Information Technology (IT) or its services not using the ICT. SMEs has 

to include ICT in daily business operation management to modernize the operation management 

and upgrade the overall SME environment in this competitive world. SMEs act as the most cost-

effective and worthwhile means of providing employment and injecting dynamism into industrial 

growth, both for poverty alleviation and contributing to GDP. This study modernizes industrial 

value chains using ICT and help small businesses better connect to larger enterprises and become 

fully integrated, offering them a better position in the globalized business environments, as a 

supporting role for government initiatives to develop this sector.  
 

Integration of ICT emphasize to interact electronically and seamlessly, avoiding or significantly 

reducing paper-based, manual data processing in SMEs. The study has resulted a simplified 

business processes, common data communication standards, better return on ICT investments, and 

efficiency gains. ICT has opened new channels for service delivery in the areas of goods and 

services, manufacturing industries competence, competitiveness, processes and jobs over the 

world. This study has been conducted to analyze various issues, prospects and challenges of 

upgrading this particular sector using ICT and finds the ways out to address the challenges with 

the help of ICT.
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CHAPTER – 1 

INTRODUCTION 
 
1.1 Overview 

The Small and medium enterprises (SMEs) worldwide are playing increasingly important role and 

recognized as engines of economic growth in many countries like Bangladesh. The commonly 

perceived evidences often emphasized for their promotion especially in the developing countries 

include their relatively high labor intensity, dependence on indigenous skills and technology, 

contributions to entrepreneurship development and innovativeness and growth of industrial 

linkages. Fostering of SME growth in Bangladesh is irrefutable as these industries offer bright 

prospects for creating large-scale employment and income earning opportunities at relatively low 

cost for the unemployed especially in the rural areas strengthening the efforts towards achieving 

high and sustained economic growth, which are critically important prerequisites for triggering an 

exit from endemic poverty and socio-economic deprivation.  

 

Information and communication technology (ICT) is a vital component in the present “knowledge 

economy”. It is used by many global businesses to remain competitive. In order to compete with 

large enterprises, small to medium enterprises (SMEs) need to implement ICT as an essential part 

of their business. However, SMEs often appear slow to adopt ICT, for several reasons. There are 

unique challenges that SMEs face with regard to the adoption of ICT. 

 

ICT has influenced the way in which business is conducted globally, resulting in, a faster 

turnaround of products and production, smart products, and 24 hours of shopping around the world. 

Businesses are re-engineering their processes and investing huge sums of money in ICT solutions 

such as Customer Relations Management (CRM) systems and Enterprise Resource Planning 

(ERP), in order to take advantage of the changing environment. Knowledge is the cornerstone of 

this new environment, normally referred to as the “knowledge economy”. Customers in this new 

economy demand knowledgeable products and want to buy knowledge. With the financial power, 

human capital (highly skilled staff) and resources (state-of-the-art equipment), big businesses have 

managed to take advantage of ICT to gain the edge over competitors, unlike SMEs. There is 
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evidence that ICT is the driver of economic growth, which explains the drive by many governments 

around the world for SMEs to adopt ICT. The main reason for this drive is that governments 

acknowledge the considerable contribution of SMEs towards GDP and employment figures [1]. 

This thesis analyzes present literature to define ICT and SMEs and determine the current situation 

in Bangladesh with regard to the use of ICT by SMEs, including possible benefits to SMEs as well 

as stumbling blocks to adopt ICT. The research consists of collecting data from 22 (twenty two) 

SMEs located at Dhaka, the capital of Bangladesh using questionnaires and interviews, to 

determine how SMEs can be upgraded integrating ICT with a low cost and become more 

competitive. The study has represented a conceptual model of low cost ICT integration, technology 

platform that may be used to automate SMEs and finally a scenario analysis has been presented as 

case a study. 

 

 

1.2 Statement of the Problem 

SMEs are mainly using traditional tools to stay competitive. They need to take advantage of the 

power of ICT in order to take on the competition, whether small, big or global. Both the traditional 

and the ICT tools are very important for the competitiveness of the business. There are number of 

reasons that SME might not implement ICT tools, such as limited funds, lack of knowledge, lack 

of skilled staff, lack of tools etc. 

Most of the SMEs in Bangladesh are lagging behind in terms of technology and productivity to 

produce high-quality products for sale at a competitive price. The globalization has made SMEs 

to operate in a very competitive world. The present trend of globalization of trade defies the 

classical notion of appropriate technology [2]. It imparts a dynamic growth pattern instead of static 

that demand structural changes at enterprise level. In this keenly competitive market SMEs have 

to react quickly to relevant changes integrating appropriate technology or adapting processes 

regularly to compete and prosper [3]- [4]. It is important to understand the operational strengths 

and weaknesses of the SME sector for pragmatic policymaking and effective implementation of 

such policies. Given an excessive heterogeneity and almost a bewildering diversity in the type, 

composition and characteristics of the members of the SME facilities, it is very difficult to have 

any precise diagnosis of their operational constraints. In this study based on a small sample of 
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twenty entrepreneurs identified, the followings (as perceived by the respondents) are the major 

difficulties faced by SMEs; 

  Lack of modern technology 

  Lack of adequate investments 

  High rate of interest on bank loans 

  Inadequate availability of raw materials 

  Fierce competition 

  Lack of skilled technicians and workers 

  Lack of research and development facilities 

 

These are the very commonly perceived and perhaps the generally encountered difficulties of 

operation of the SMEs. However, a through scrutiny and careful interpretation tends reveal that 

lack of institutional credit, non-availability of working capital, low levels of technology, low 

productivity, lack of marketing facilities and market access problems are the major bottlenecks of 

SME growth in Bangladesh. Now a day’s stiff competition both in domestic and international 

markets seem to have the added dimensions of the SME operational bottlenecks. Hence, systematic 

and in-depth studies based on sufficiently large samples are required for precise identification of 

the operational woes of the different categories of the SMEs [5]. 

 

 

1.3 Rationale of the Study 

SMEs contribute greatly towards the growth of the GDP and the reduction of unemployment in 

the Bangladesh’s economy, and as a result, they need to stay competitive and up to date with 

economic changes. It indicates that SMEs in Bangladesh accounted for more than 90% of private 

sector industrial establishment and created job opportunities for 70-80% of the nonagricultural 

labor forces [6]-[7]. All empirical studies on SMEs finds that it’s a substantial component of the 

manufacturing sector (with 10 or more worker) in Bangladesh comprising of 35.5% of 

employment, 50.9% of the establishments and 47% of gross value added. SMEs have been the 

more dynamic component of manufacturing sector and accounted for about 4.5% of total 

employment and 12.4% of GDP [8]-[10].   
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The approach of business has changed and continues to change; the products and services are now 

more digitized and knowledgeable. At the heart of these changes is ICT.  The adoption of ICT can 

give SMEs the ability to be innovative and flexible, widen their markets, reduce their turnaround 

times, and allow them to extend their trading hours [1], [11]. In order for SMEs to succeed in using 

ICT as a competitive tool, they should include ICT as part of their business strategy and make sure 

that it aligns with business goals and then integrate it with business processes. In order to achieve 

this, it is important for the decision makers to have knowledge of ICT and ICT skills. The role of 

ICT is becoming strategic within improving competitiveness of SMEs. As a result, the firms that 

use ICT grow faster, invest more, and are more productive and profitable than those that do not 

[12]. Another important indicator of SMEs dynamism is changes in product composition and 

structural transformation over time [11]. With the changes of ICT, product life cycle has 

compressed. However, globalization has made SMEs to operate in a very competitive world. In 

the above context, it is felt that appropriate technological upgradation in SMEs, as well as 

necessary fiscal and monetary measures is required to increase productivity of the local firms.  

 

 

1.4 Objectives of the Study 

In the present scenario SMEs need to be technologically upgraded to face the challenges of 

globalization. Knowledge and access to latest advances in technology hold the key to international 

competition for SMEs. Access to advanced appropriate technologies and upgrading of these 

technologies is crucial to build up indigenous technological capacity, which SMEs now need the 

most. The primary objectives of this study is to find out the technological scope that can make and 

break SMEs in near future. Modernizing the industrial value chains and helping small businesses 

better connect to larger enterprises and becoming fully integrated, offering them a better position 

in the globalized business environment have been reflected as an outcome of the study. Integration 

of ICT emphasize to interact electronically and seamlessly, avoiding or significantly reducing 

paper-based, manual data processing.  
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1.5 Outline of the thesis 

The thesis consists of six chapters. The first chapter, after the introductory remarks, has provided 

the overview of the subject, rationale of the study, methodology, objectives and operational 

definitions. The second chapter is the literature review, while the third chapter has explained the 

technology platform that may be used to automate SMEs and provides the conceptual findings of 

ICT integration with regard to SMEs in Bangladesh. This chapter also deals with a model of ICT 

integration following a case study.  Chapter Four deals with data collection and analysis; primary 

data has been collected through interviews based on structured questionnaire while secondary data 

has been gathered from different published survey reports and from standard journals and reports. 

The Fifth chapter has discussed about the recommended actions based on literature and data 

analysis. Last chapter of this study concludes about the results and suggests some 

recommendations for further study. 
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CHAPTER – 2 

LITERATURE REVIEW 

2.1 Introduction 

Today the process of globalization has encouraged the multinational companies to spread their 

branches and offices all over the world. Globalization has inevitably kindled keen competition in 

the operations of all business. This competition has generated a need among all the enterprises 

ranging from SMEs to large entities to adjust their strategies for their survival. A large number of 

multinationals have reached the limits of the traditional model for generating growth by just 

inventing new products and selling them out worldwide. These products therefore saturate many 

global markets. 

 

Taking advantage of the size and strength, most multinational companies are developing critical 

sets of competitive intelligence tools. They have fundamental and applied research units and have 

specific departments dedicated to gathering and analyzing new trend and technologies in 

commercial and marketing intelligence. SMEs, on the other hand, for their small size and lack of 

skill in technology development are inherently in a disadvantageous position to compete with the 

large firms in the global arena. 

 

In spite of all these adversities, the governments of many countries particularly in the Asia, after 

the financial crisis in the continent in mid-90, have placed emphasis on SMEs. They believe SMEs 

are the new driving forces for economic growth in the future. There is also a general belief that the 

future accelerated growth and sustainability of SMEs largely depend on the use of appropriate 

technology and acquire and absorption of knowledge by them. 

 

This thesis aims to provide SMEs in the field of light engineering industries in Bangladesh with 

elements of appropriate technology and knowledge of utilizing them to be more competitive in the 

market both home and abroad. Successful SMEs are those, which are able to acquire, integrate and 

apply these technologies in their overall strategies for their survival in the global competition. The 

study also includes a set of suggestions for appropriate technology policies for SMEs in 

Bangladesh in the changed business perspectives. In this thesis, in the absence of any unified 
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definition of SMEs, the definition of cottage, small and medium scale industries as provided by 

the industrial policy of Bangladesh has been considered as SMEs [9]. 

Globalization and digitalization have changed the way business is done and competitive in the 

marketplace; ICT is the lifeblood of this change. This change has resulted in a new economy, 

known as the knowledge economy: knowledge is the most important asset in this economy. ICT 

at the forefront of organizational performance which recognized that information, knowledge and 

their intelligent application are the essential factors of success in the new economy, and take 

advantage of information technology to achieve high levels of efficiency and effectiveness [13]. 

 

It is agreed that information is an important asset, giving SMEs a competitive advantage in the 

new economy. However, it is pointed out that access to information is a problem in developing 

countries in south Asia like Bangladesh, due to lack of proper ICT infrastructure. Information 

access plays a critical role in the informed decision-making process, making it easy for SMEs to 

take good competitive decisions. To survive in an increasingly competitive global environment is 

mainly based on the capacity of SMEs to leverage information as a resource [13]. 

 

For this reason, many governments around the globe have been pushing for the adoption of ICT 

by SMEs. However, it is pointed out that those governments should be cautious that the drive to 

adopt ICT is based on the assumption that ICT must be a “good thing” for SMEs. Governments 

should assess the need for ICT by SMEs before implementing an adoption strategy. Martin and 

Matlay (2001) cautious governments that they should not adopt a one-size-fits-all approach, as 

SMEs have different characteristics and ICT needs [14]. These differences are mainly due to 

reasons such as annual turnover, nature of business, number of employees, geographical location, 

or ownership. Dixon et al. (2002) gave a good example of a case where ICT might not be as good 

as intended. The remote SMEs are marginal parts of the country: although e-commerce can 

potentially provide global markets through ‘richness and reach’, the companies still require the 

fundamental of distribution networks and direct markets to be successful [15]. 

 

One of the stumbling blocks in the way of SMEs adopting and using ICT to their advantage is the 

need to be able to differentiate different aspects of ICTs and to assess their individual needs, 

thereafter providing a suitable solution for that business. Taylor and Murphy (2004) mentioned 
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that there is a need for critical study on differentiating factors that affect adoption of ICT by small 

business [16]. Therefore, the importance of this thesis is to uncover where Bangladesh stands with 

regard to ICT adoption by SMEs, and to find out the issues facing by SMEs of the country.  

 

 

2.2 Definitions of Terms 

2.2.1 Definition of SME 

According to industrial policy in manufacturing, small industry is deemed to comprise enterprise 

with either the value (replacement cost) of fixed assets excluding land and building between Tk. 5 

million and Tk. 100 million, or with between 25 and 99 workers [9]. 

 

For services, ‘small industry’ is correspond to enterprises with either the value (replacement cost) 

of fixed assets excluding land and building between Tk. half a million and Tk. 10 million, or with 

between 10 and 25 workers. 

 

A firm fall into the ‘small’ category, while it falls into ‘medium’ category based on the other 

criterion, the firm will be deemed as in the ‘medium’ category if no one criteria matched as above.  

 

On the other hand, a manufacturing micro industry is deemed to comprise enterprises with either 

the value (replacement cost) of fixed assets excluding land and building between Tk. half a million 

and Tk. 5 million, or with between 10 and 24, or smaller number of workers.  

 

A firm fall into the ‘micro’ category if does not fall on the above category, while it falls into ‘small’ 

category based on the other criterion, the firm is deemed as in the ‘small’ category.  

In manufacturing, micro industry is deemed to comprise enterprises with either the value 

(replacement cost) of fixed assets excluding land and building of less than Tk. half a million, or 

with up to 9 workers, including household members. 

 

A firm fall into the ‘cottage’ category if the above criteria does not match, while it falls into ‘micro’ 

category based on the other criterion, the firm is deemed as in the ‘micro’ category.  
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In summary SMEs are defined as Small Enterprise refers to the firm/business, which is not a public 
limited company and complies the following criteria as per the following table. 
 

Table—1.1: Definition of Small Enterprise 
Serial 
No. 

Sector Fixed Asset other than Land and 
Building (TK.) 

Employed Manpower 
(not above) 

01 Service 5,00,000 – 1,00,00,000 10 - 25 
02 Business 5,00,000 – 1,00,00,000 10 - 25 
03 Industrial 50,00,000 - 10,00,00,000 25 - 99 

Source: National Industrial Policy 2010 [9] 
 
And Medium Enterprise refers to the establishment/firm which is not a public limited company 
and complies the following criteria as per bellow table. 
 

Table—1.2: Definition of Medium Enterprise 

Serial 
No. 

Sector Fixed Asset other than Land and 
Building (TK.) 

Employed Manpower 
(not above) 

01 Service 1,00,00,000 – 15,00,00,000 50 - 100 
02 Business 1,00,00,000 – 15,00,00,000 50 - 100 
03 Industrial 10,00,00,000 – 30,00,00,000 100 -250 

Source: National Industrial Policy 2010 [9] 
 

 

2.2.2 SMEs Subsectors  

SMEs in Bangladesh are contributing a lot to its economy in terms of GDP and employment 

generation. SMEs cover a large number of sub-sectors but detailed discussion of all the sub-sectors 

is beyond the scope of the thesis, hence only one sub-sectors i.e. Light Engineering sector has 

discussed a slight details. The discussion covers the present technology status and technology 

needs for attaining competitiveness, and prospective areas of business in the present global 

perspective and constraints for the above-mentioned sector in brief. 

 

The choice of the specific sector is nothing special but the most important boosters sector as 

specified on the SMEs policy strategy (2005) [17]. Both backward and forward linkage effect and 

natural survivability is another reason for choosing the sector. It was imperative to choose the 

sector for comparatively easier access to information and communication for conducting survey 
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than others do. It has been found that electronics is also included with Light Engineering sub-

sectors [18]. Within this limit, the thesis stated the definition of Light Engineering and Electronics 

industry sectors as well. 

 

 

2.2.3 Defining the Thesis Scope 

Industries are broadly classified into three categories, namely manufacturing industries (e.g., 

metals, paper, plastic, chemical, electrical, ceramics, etc.) & non-manufacturing industries (e.g., 

construction, agriculture, etc.) and service industries (transportation, automobiles maintenance, 

telecommunication service, etc.). Manufacturing industries are again subdivided into engineering 

industries (EIs) & miscellaneous industries (MIs). Light engineering industries (LEIs) belong to 

lower segment of engineering industrial sector [19]. SMEs belong to lower segment of 

manufacturing industries, non-manufacturing and service industries. Manufacturing industry 

includes all production, processing and assembling activities as well as repairing and 

reconditioning of processed goods. Non-manufacturing industry involves production of different 

kind other than manufacturing. Service industry entangles activities rendering services, repair, 

maintenance, fabrication, etc., which involve significant use of equipment or fixed assets. 

 

Based on the above definition and as discussed above there exists a vast classification of industrial 

sector. Due to this variety, the study has been limited to small industry only. Though small industry 

covers a diversified sector, considering the frame the study has focused only on the light 

engineering industries (LEIs). The place on light engineering industries (LEIs) can be depicted 

using figure 1.1 on an industrial chain. 
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Industries

Service
e.g. transportation, automobiles 

maintenance, telecommunication service

Manufacturing
e.g. metal, paper, plastic, chemical 

etc

Non-Manufacturing
e.g. Construction, 

agriculture

Engineering 
Industries

Miscellaneous Industries 
e.g. Plastic products through a moulding or casting only 

Light Engineering 
Industries

Manufacturing some sort of product
or Spare parts of another machinery

A workshop making items on customer 
demand

SMEs

Heavy Engineering 
Industries

 
Figure –1.1: Place of light engineering industries on an industrial chain 

 

The choice of this specific sector is due to the easy access and assuming a lot of opportunities to 

do using ICT. Electrical sector is an important one, which is also relates to light engineering 

industries (LEIs). A production process should have at least a machining activity to consider it 

under the light engineering sector. However, only screwdriver assembly of readymade modules 

have not considered, retained out the scope of the thesis.  

 

 

2.2.4 What is ICT – Definition 

Information and Communication Technology (ICT) covers technologies like the simple telephone, 

point-of-sale systems, stand-alone PCs, networked environments, Internet, and credit card 

facilities. ICT can be defined in various ways based on the variety of sectors. In brief ICT is defined 

as “the array of primarily digital technologies designed to collect, organize, store, process and 

communicate information within and external to an organization” and in this case every single 

SMEs acknowledged as an organization [20]. 
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ICT is a broad concept that covers Information Systems (IS), Information Technology (IT) and 

digitalization. It is concurred that ICT brings changes in the global information flow, behavior, 

patterns and options of customers, and SMEs stand to benefit from ICT in reduced transaction 

costs, inventory controls, quality controls, access to a wider market space and leveraging the 

economies of scale [13]. According to Moodley (2002), ICT is an enabler for global “networking” 

economy [20]. ICT offer enterprises a wide range of possibilities for improving competitiveness: 

provide mechanisms for getting access to new market opportunities and specialized information 

services such as distance consulting, continuous training, new advisory modes, twenty-four hour 

a day and seven days a week basis trading hour and virtual existence etc. 

 

 

2.2.5 Appropriate Technology 

Technology, first of all, is a process by which certain resources such as land; material, work force, 

skill etc. are utilized to obtain some desired products like food grain, clothing, household goods 

etc. The word technology tends to conjure up picture of large factories, huge automobile plants, 

gleaming jets etc. These, of course, represent the icons of modern technology. Nevertheless, 

technology encompasses a great deal more. The small sawmill, tiny bakery or handlooms of a 

weaver is also integral part of mosaic of technology. Hence, technology can be defined as the 

method or technique for converting inputs into outputs in accomplishing a specific task [2]. 

 

Appropriate technology is that set of technology that is appropriate to meet the needs and the 

development goals of a country. For a developing country like Bangladesh, appropriate technology 

may be a mix of modern, intermediate and simple technologies. Appropriate technology aims at a 

better balance of the three levels of technology that is modern, intermediate and simple or 

traditional in order that (a) effective and sustainable development and (b) accelerated growth can 

be achieved and (c) firms use them can stay competitive with their products. 
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2.3 Categorization of ICT for SMEs 

The study in this thesis pointed out ICT into the following groupings for SMEs: general-user 

group, production-integration group and market-oriented groups. These categorizations relate to 

the roles of ICT or the strategic position that ICT can play within a particular SME.  

 

The SME’s owner or owner-manager needs to understand the value that ICT can add to the 

business and then place it within one or more of the following groups: 

 

 

2.3.1 General-user ICT group 

This is the basic ICT implementation, which includes e-mail and Internet. The rates of adoption at 

this level are generally high and do not depend on the size of the business. At this level, technology 

is introduced into the business in small doses and is not coordinated.  

 

This also includes standalone ICT device(s), meaning “PCs used for the purpose that does not 

require communication technology”. Galloway and Mochrie (2005) emphasized that adopting 

standalone ICT applications can meet specific needs of the business like financial planning, 

customer record-keeping and developing marketing material etc. Galloway and Mochrie (2005) and 

many other authors, pointed out that the use of standalone ICT, or in the case of general ICT, is not 

prolific[1]. Though the use of standalone ICT has viewed as an entry point into the new economy, 

meaning it does not necessarily give competitive advantage but it gives access to being 

competitive.  

 

 

2.3.2 Production-integrating ICT group 

These are more advanced than the general-user ICTs as these ICTs are either linked to the 

production processes carried out within the firm or based on inter-firm relationships. These are 

expensive and require relevant technological skills to carry out them. According to the levels 

defined by Ritchie and Brindley (2005), these would form part of the strategic plans of a business 

for achieving business goals and enhancing or changing business processes [21]. The use of ICT 
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infrastructures such as networks; product data management; virtual prototyping; computer-aided 

design (CAD); electronic funds transfer (EFT); electronic data interchange (EDI); having local 

area network (LAN) or wide area network(WAN) connections within the business; e-business and 

e-commerce are expected to change the process of knowledge creation, embodiment and reuse. 

This benefited the product innovation (PI) and faster service delivery.  

 

According to Corso et al. (2001), “SMEs should heavily leverage these opportunities to support 

cross-boundary communication and knowledge sharing” [22]. Applications and tools such as 

enterprise resource planning (ERP), customer relationship management (CRM) and billing 

systems, CAD and business intelligence (BI) might use at this level. Generally, applications under 

this group rely on networked technologies and this has transformed the capacity of SMEs to share 

and transfer information [1]. 

 

 

2.3.3 Market-oriented ICT group 

These represent the firm’s web presence, displaying the goods and service provided by the 

company on the World Wide Web (www). Some websites might have e-commerce functionality, 

such as offering the ability to place orders. This relates to the marketing aspect of the business. 

The www be a powerful platform for expanding and reaching new markets. It gives the SMEs 

access to 24 hours of trading, borderless market space, and advantage to compete against big 

companies on the same platform.  

 

Hence, positioning the SMEs within an appropriate grouping, the owner or owner-manager 

changes the SME’s business process. In an attempt to establish the adoption status of ICT by SMEs 

in Bangladesh, it is crucial to understand the focus area on this topic that the thesis has been taking. 

 

 

2.4 The Role of ICT for upgrading SMEs 

SMEs sector plays a pivotal role, contributing to the economic growth of Bangladesh with its 

significant share of GDP e.g. 25% of total GDP, industrial production and exports [7]. Having 
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presence in both domestic and global markets, SME sector is next only to agriculture in 

employment. The role of SME in terms of employment creation and innovation is very crucial in 

promoting competitiveness in the economy. To boost entrepreneurship, investment and growth in 

SME sector government is playing a proactive role. The policy strategies also advise financial 

institutes to increase flow of credit to the SMEs sector [17].  

 

The Bangladesh’s economy is growing rapidly and it is crucial for the SME sector to grow at a 

faster pace to sustain this growth rate. SMEs are finding greater opportunities for expansion and 

diversification in various industries like manufacturing, precision engineering, food processing, 

pharmaceuticals, textile and garments, retail, IT, agro and service sectors.  

 

The very basis of existence of most of the SMEs is one of the key personal trait or competence of 

the entrepreneur. As the company grows with time - more players enter into the market; 

competition intensifies; customer expectations increases - this single personality trait is no longer 

sufficient to operate the SME profitably. Performance of the SME depends upon how the “totality” 

of a company works together to achieve goals. At this stage, use ICT becomes imperative for the 

growth of SMEs, if not then for survival. 

 

ICT, on one hand, simplify business processes and transactions while, on the other hand, it 

improves information and knowledge management for better decision making. According to 

Kotelnikov (2007), ICT plays a very important role in creating business opportunities, combating 

pressures from competition and improving the core business of SMEs in every step of the business 

process [23]. This includes cutting costs by improving internal processes, improving product 

through faster communication with the customers, better promoting and distributing products 

through online presence, etc. Briefly, the utilization of ICT facilitates SMEs look for solutions that 

optimize rather than satisfy and thus making optimum use of scarce resources and improve 

competitiveness. 
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2.5 The Role of ICT for SMEs competitiveness 

The role of ICT is incredibly important for being used to increase the efficiency and effectiveness 

of both information systems and business practices. Traditionally, ICT is viewed as an enabler of 

productivity and quality through process automation and quality control. It is also vastly important 

than the enabler of productivity and quality that it plays a more strategic role as a key influencer 

in improving competitiveness. ICT has transformed the way organizations deliver goods and 

services to the internal and external stakeholders. According to World Bank report (2006), firms 

that use ICT grow faster, invest more, and are more productive and profitable than those that do 

not [12].  

 

Performance of the SMEs depends on overall competitiveness in terms of financial, 

customer/market and operational parameters. Creating Competitive SMEs, it is indicated that the 

increase in ICT adoption and knowledge infrastructure provide a boost to the growth and maturity 

of MSMEs. Nath and Singh (2010) in their report “Creating Competitive SMEs” identified areas 

such as operations, logistics, marketing and sales, human resource development, technology 

development, procurement where ICT can make a difference [12]. Ojukwu (2006) has 

demonstrated that the more an organization increases its investment in both its business and 

information solutions, all other things being equal; it would record an appreciable and noticeable 

increase on the level of growth [12]. MSMEs business improved with the innovative use of ICT, 

which are: (a) user profiling, (b) supply chain, (c) value chain, (d) customer relation management 

(CRM), (e) SME networks, and (f) supplier cooperation. 

 

 

2.6 Adoption perspective of ICT 

The focus of adoption of ICT hold three viewpoints, which are the technology perspective; 

management and organization of technology perspective; and small firm and ICT perspective. 

According to Southern and Tilley (2001), the first two have dominated the field of enquiry while 

the other is influenced by owner manager [24]. 
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 Technology perspective 

This perspective examines ICT adoption from the technology point of view. The focus is 

mainly on technology aspects like the Internet or e-mail technology, without looking at how 

the business can use this technology to be successful. The focus is thus only on the success of 

the technology driving the business. Consideration of the SME is not made; success is 

measured from a technology point of view and not on the success of the business. 

 

This perspective holds danger for both SMEs and large business. There have been reports of 

failures of ERP and CRM projects within organizations; one of the biggest problems is not the 

technology but the readiness of the organization to embrace the technology. There are a number 

of things that the organization needs to take into consideration when implementing technology, 

for instance, the organizational culture should be technology oriented; business processes need 

to be flexible in order to consider technology; one needs to check the availability of IT skills 

needed for implementing the technology, and so on. Lack of consideration of these factors 

might cause failures in the adoption process. 

 

 Management and organization of technology perspective 

This view is similar to the one above, but with greater emphasis on the management or 

organizational aspects. This view lays emphasis on the strategic approach to ICT by SMEs and 

on the capabilities and structures of the SMEs. 

 

 Small firm and ICT from the small firm perspective 

This view focused on the SMEs i.e. how the use of technology as a tool to improve the 

competitiveness. This perspective takes into consideration the vision of a specific SME.  

 

The approach of this thesis is based on this last perspective, looking at the owner-managers 

and how they factor technology into the strategy of the business in order to help the business 

to become competitive. It is also important to understand the characteristics and differentiating 

factors of SMEs. 
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2.7 Phases of ICT Adoption 

There are four generally accepted stages in adaption and exploitation of ICT by SMEs of different 

sectors as discussed by Confederation of India (CII) and PricewaterhouseCoopers report [12]. The 

role of ICT at each of these four stages is viewed as that of initiation, automation, integration, and 

enterprising respectively. 

 

 

2.7.1 Initiation 

This is nascent stage of ICT adoption where companies introduce ICT in their record keeping and 

routine administrative activities. The ICT used at this stage includes the IT infrastructure such as 

the basic level of computerization, LAN, etc. These companies use ICT only for basic 

communication and data processing. The IT applications used at this stage are word processing, 

spreadsheet, database, drafting, graphics, intranet, email, website, product catalogue, etc. 

Objective of ICT use at this stage is to redesign the information flows and to eliminate steps, which 

do not contribute providing value. The result is reductions in operational deficiencies using 

specialization of labor and economies of scale. 

 

 

2.7.2  Automation 

This is the stage where companies move from use of basic ICT to the computerization of selective 

functions that typically do not form an integrated system. The individual ICT applications in place 

at this stage would automate individual functions e.g. financial accounting, material accounting, 

payroll, invoicing is employed for handling finance, inventory, staff and sales functions 

respectively. The standalone ICT applications at this level enable efficient asset utilization and 

inventory management as it improved interworking with suppliers and internal customers. The 

objective is to improve effectiveness by standardization of common processes while also 

realigning expectations and performance. 
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2.7.3  Integration 

The next stage of computerization is automation of core processes and complete business process 

integration. This involves the provision of ICT infrastructure capable of simultaneous processing 

of both automated core business functions and transactions. The ICT implementation at this stage 

is an enterprise level resource planning (ERP). The firms also use decision support systems (DSS) 

for information and knowledge management at this stage. Computerization in core business 

processes, process automation and integration (DSS+ERP) at this stage provide the functional 

integration necessary to maintain quality and service. 

 

The integrated ICT systems at this stage facilitate having a cross-functional perspective of the 

fundamental business processes. This helps in minimizing unit-to-unit and person-to-person delays 

and errors, thus, reducing cycle times and costs. The companies having diverse product mix utilizes 

ICT at this stage in re-organizing business processes to serve different customer segments. The 

objective is to improve the performance by fostering innovation, improved quality and service by 

working in parallel instead of in series. 

 

 

2.7.4 Enterprising 

Companies in this stage financing in the ICT environment designed to assist in achieving strategic 

business objectives. The computerization in business networks using ERP, DSS, e-commerce, etc. 

deliver outstanding business results consistently. These companies use ICT innovatively 

integrating across the industry value chain involving the suppliers, the manufacturer, the 

distribution channels and ultimately the customer. Quality, innovation and service are now more 

important than cost, growth and control. With sophisticated methods for accessing future trends 

and markets, the ICT penetration at this stage provides the big picture to be able to respond quickly 

to new situation, thus, achieving improvements in performance. The objective is to improve 

competitiveness by harnessing the power of modern information technology to design/ redesign 

business processes in constantly changing technological and socio-economic environment. 
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In short, ICT adaption at various levels strives for improvement in overall competitiveness of 

SMEs in a mix of dynamically changing environment. The best practices adopted at various levels 

of organization have a major impact on its performance relative to its peers. 

 

 

2.8 Light Engineering- Overview 

SMEs in Bangladesh predominantly depend on conventional and indigenous technologies. For 

example, SMEs in light engineering use the conventional and indigenous machines like, lathe, 

shaper, milling, etc. They are yet to introduce Computer Numeric Controls (CNCs) for machining 

operations. Most of the entrepreneurs of SMEs do not even know about these new machines. Use 

of atomic absorption spectrometer for material testing is yet to find; even not many foundries 

have/use conventional (cheap but inaccurate and presently almost obsolete) chemical analytical 

laboratories for material testing. Most of them have to rely only on suppliers for material 

specifications. There are even others who never care to know the specification of the material 

(most of which they collect from the junk) they use for manufacturing spare parts. SMEs, therefore, 

lack of precision, speed and quality. 

 

One of the major characteristics of the Light Engineering Industries (LEIs) is that, they serve the 

local needs and can function in any economic sphere of the country. Now there are strong 

backward and forward linkages between LEIs and other sectors of economy by supplying wide 

range of products (Appendix C). Apart from its economic potentials, LEIs/SMEs are the ‘seed 

bed’ of indigenous entrepreneurship. LEIs provide productive outlets for individual with 

independent and enterprising mind. LEIs occupy a unique position in the economy; it contributes 

towards the livelihood of the millions. Viewing the employment potential, less investment 

requirement and its suitability for uniform regional development, due emphasize must be given to 

this sector. Most of the LEIs in the country are operating outside the industrial estates of BSCIC 

but majority of them grew up in areas where they found it prospective. Therefore, there are some 

growth areas for LEIs spontaneously spread all over the country like Dholaikhal in Dhaka. 
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It is worth mentioning the necessity of establishment of a Common Facility Centre (CFC) for LEIs 

with a view to extending necessary services to SMEs including training on operation of modern 

and sophisticated machinery, product development, modern die making, modern foundry shop 

practices and testing of material and engineering products having the following facilities: 

 

 Testing and measuring laboratory; 

 Metallurgy testing laboratory; 

 Electrical testing laboratory; 

 Electronics testing laboratory; 

 Product development workshop; 

 Die and mold making workshop; 

 Modern workshop facilities; 

 Heat treatment facilities; and 

 Modern foundry shop;  

 

The CFC will provide necessary support service to SMEs to encourage them to modernize and 

upgrade their existing level of technology and know-how on modern and sophisticated machinery 

and equipment. It will help them to upgrade their products using its product development facilities, 

which SMEs cannot create by their own efforts. Light Engineering Product Business Promotion 

Council (LEPBPC), with secretary, Ministry of Commerce, as its chairperson; to help this sector 

in a way that make the LEIs become capable of exporting targeted spare parts and other 

engineering products. It is hoped that the CFC is able to play a great role in this direction. 

 

LEIs need upgradation and modernization for attaining quality and acceptability of their products. 

SMEs are reluctant to buy and use modern technology, which they never used before and needs 

high level of skill to operate. Therefore, Bangladesh also needs to establish such facility center in 

the country to assist SMEs to acquire modern technology and upgradation of skills. The Centre 

should help SMEs in reverse engineering, product development and quality testing. Without such 

a facility center, skill development of SMEs in modern technology remains as impossible as ever. 
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Apart from the above, it is suggested to form a LEI assistance group with adequate policy and 

material support to help LEIs in developing new products and upgrading the existing ones. 

Products of these LEIs, while established, enjoy opportunities both in local and export market, 

taking advantage of the cheap labor and abundant gas resources. 

 

 

2.8.1  Light Engineering and Electronics – Definition 

Light Engineering and Electronics should have a local engineering aspect in the design of a product 

or in its making, i.e., where indigenous engineering intellect or skill has a contribution. Here only 

those enterprises are considered which are manufacturing of some kind, fabricating products, 

which may include finished consumer items, spares of other products, machines to produce other 

items, or making custom designed items under the respective sectors. Besides, the size of the 

industry is also a factor. In this thesis, industries only within the ‘Small’ sector as defined by the 

industrial policy of the government of Bangladesh has been considered [9].  

 

Light Engineering manufacturing enterprises are defined as follows: 

 Enterprises producing mechanical products - a machine or a part of it, or gadgets that use 

working, machining and finishing processes on metal, plastic and wood, but it excludes 

wooden furniture. 

 Enterprises producing metal or plastic products through a moulding or casting process only 

without any other machining steps are not considered. Thus, plastic moulded utensils or 

furniture are not Light Engineering products, but plastic moulded cabinets for electrical or 

electronic equipment that need extra processing steps are considered. Again, aluminum 

utensils made through a spun technology only are not considered under this heading, but 

non-sticky utensils or pressure cookers having further processing are included. 

 Enterprises producing electrical items are included as a sub-sector, but those containing 

significant contribution of electronics are considered under the separate heading of 

Electronics. Ideally, it has been better if Electrical sub–sector is defined as a separate sector 

on its own rights. 
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2.8.2 Light Engineering - Category and products 

Light Engineering Enterprises are divided into two major categories: 

i) An industry manufacturing some sort of product, either for the direct consumer, or 

spares another machinery, and sold through a marketing system. 

ii) A workshop making items on customer demand. 

 

Enterprises of the first category include producers of machinery for heavy industry, garments 

industry, textile, construction, metallic furniture, agricultural, three wheeler automobiles, 

automobile spares, automobile service, railway items, pedal powered vehicles, shipbuilding, 

spares for jute and textile, domestic appliances, electrical distribution apparatus. A list of products 

produces by the enterprises is available in Appendix C. 

 

Enterprises of the second category include mild steel grill making which use simple cutting tools 

and welding to do the job, and customer designed spares for automotive and industrial use, which 

are made in workshops equipped with machinery like lathe machine, drill machine, milling 

machine, shaper tool, etc. 

 

Just after the independence of Bangladesh in 1971 many initiatives were seen, as there was a 

vacuum in the supply situation ‘Jinjira’, separated from Dhaka city by the river Buriganga became 

famous for producing counterfeit products and buzzed with activity. Later ‘Dholai Khal’ area of 

Dhaka became the seat of spare making. Some streets of old Dhaka like ‘Tipu Sultan Road’ were 

famous with concentrations of heavy and light workshops. People also ventured into sophisticated 

products. Prototypes were exhibited of indigenously made sewing machines, embroidery 

machines, cinema projectors, etc. Not all of these could make it successfully into production. 

Electrical switches, plugs and sockets became big business and clusters of such industries grew 

around Dhaka city where hundreds of enterprises are producing millions of such items to supply 

the remote corners of Bangladesh. 
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2.9 Differentiating factors for SMEs 

Generally, SMEs were found to spend less per employee on ICT and spend less on computers and 

communications compared with big business [13]. Moreover, SMEs generally do not have 

research and development (R&D) or innovation departments, but in order for them to survive in 

the digital or knowledge economy, it is very important that they develop these. One characteristic 

that almost all small businesses have in common is that they are owner managed. The owner is the 

center of the business, making all or most of the decisions, and thus the owner’s personality and 

attitude towards technology have an impact on the adoption of ICT by the small business. 

Following are some of the limitations of Owner-manager stated by Martin (2005), [25]. 

 

 Owner-manager capability gaps or knowledge gaps prevent use and selection of 

effective new technology. 

 Intuitive and organic styles of management and operation influence significantly 

on technology evaluation and implementation because they make it difficult for the 

owner-manager to make confident decisions. 

 Owner-manager motivations, value, attitudes and abilities dominate organizations’ 

knowledge. That is if the owner-manager does not build a technology acceptance 

culture in the small business, it is difficult for the staff to adapt. 

 

Nevertheless, this does not make all the SMEs same; there are a number of factors as mentioned 

bellow that make them different and unique. Therefore, each SMEs has to treat differently in 

process while adopting ICT.  

 

 The e-commerce or e-business model used by the SME 

 The location of the SME 

 The take-up model adopted by the SME 

 Whether it is a service or a product development business 

 The unique characteristics of the SME 
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Differentiating factors has explored more deeply to uncover the exact factors that make them 

different. For better understanding SMEs, in this thesis has looked at the user groups and their 

characteristics (soft and hard). 

 

 

2.10 ICT user types of SMEs 

In an attempt to understand SMEs, it is vital to take a close look at the relationship between SMEs, 

the usage of ICT and effects of the adoption process. According to Southern and Tilley (2000) 

there are three types of user groups [24], which are: 

 Low users: Small businesses have little or no ICT in their business. They do not understand 

the difference between IT and ICT and are not willing to invest lot of money in ICT. This 

group of users belong to low users group. 

 Medium users: This group includes the small businesses that have started using some ICT 

in their organization. They have stand-alone PCs and have some form of a network 

established. 

 High users: This group exhibits signs of more sophisticated understanding of ICT and how 

the technology can be applied. This user groups are exploratory in relation to the hard or 

soft ICT characteristics and show how each user group reacts. 

The hard issues are visible aspects of ICT that can be observed and the soft issues are qualitative 

aspects of running a small business. Table-2.2 indicates the hard and soft characteristics of the 

three user groups: 
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Table –2.1: Hard and Soft characteristics of ICT user group 
 Low users of ICTs Medium user of ICTs  High users of ICTs 

Hard 

characteristics 

Use analogue 

communication systems. 

Use analogue 

communication systems.  

Use or be on the move toward the 

digital communication 

technology.  

Have low number of 

telephone lines  

Have a number of 

computers in a networked 

environment  

Plans in hand to integrate IT and 

communication technology.  

Low IT skills  Evidence of management 

information system  

Require specialized skills in IT & 

ICT.  

Soft 

characteristics 

Very limited speculative 

IT investments.  

Still some speculative 

investment in IT/ICT but 

with growing confidence in 

decision making  

Less speculative IT investment 

and more calculated investment 

with clear return on investments 

(ROI)  

Not very sure when 

making technical-business 

decisions.  

More sophisticated 

business rationale to 

employing technology  

Business rationale is well 

articulated for ICT use  

Generally, do not know 

much about IT/ICT.  

Know the potential power 

of IT/ICT  

IT/ICT forms part of the business 

process in producing goods and 

services.  

Source: Southern, A. and Tilley, F, 2001 [24] 

 

 

2.11 Characteristics of Owner Manager 

A useful typology developed by Blackburn and McClure (1998) that highlighted the importance 

of the qualitative characteristics of owner managers in understanding the relationship between 

small firms and ICTs [26]. Contributions from the researchers in the fields of organizational 

management or information technology may be useful, but often such work does not present a 

complete picture of the owner managers ICT experience. In fact, many of the quantitative research 

methods used in small firms inquires, or in IT research, often failed to recognize some of the most 

basic points made on the typology put forward by Blackburn and McClure (1998). The 

categorization of small firm’s ICTs use explained in this thesis is similar to that of Blackburn and 

McClure (1998) that it suggests technology in the small firms is socially shaped. However, there 



27 
 

27 
 

is an indirect difference. On the basis of this being an indicative and exploratory categorization 

and in an effort to lay a basis for much deeper analytical clarity on this matter, the investigation 

here rests on the small firms as whole unit and is not focused only on the individual characteristics 

of the owner managers or key employees. The shaping of ICT in the small firm is not one led by 

an intrinsic set of values held only by the single individual but is carried out within the social 

parameters in and around the organization and therefor is influenced by many factors. The 

typology has depicted as below. 

 

 
Figure –2.1: Typology of Owner Manager 
Source: Blackburn, R. and McClure, R., 1998 [26] 

 

 

2.12 Technology Transfer and Diffusion  

Technology is man-made and is mostly produced in the research and development (R&D) 

organizations (within an enterprise or independent), mostly in the form of hardware or software. 

Output of R&D organizations become technology only when they are used. Technology that 

exhibits a relative improvement in performance or cost over the older (established or conventional 

product or technology) eventually substitutes for the product or technology of lesser performance 

or higher cost. Diffusion refers to the acceptance, over time, of some specific technology (product 

or know-how) by individual, group or organization. Since new technology is better and 

economically more viable, after it has gained a small market share, it continues to grow its market 

share from the older one until eventually it takes over the major part of the available market. 

Technology Transfer (TT) is also called Transfer of Technology (TOT) and Technology 

commercialization. It is the process of transferring skill, technologies, knowledge, and methods of 

manufacturing, samples of manufacturing and facilities among governments or other organizations 

to ensure the scientific and technological developments. In early years, Millman (1993) made a 

blanket expression to illustrate the concept of international technology transfer: it includes trades 

Enthusiasts Pragmatists Artisans

High IT Skills Low IT Skills Low IT Skills

Positive Attitude Pragmatic Attitude Unconvinced Attitude

IT Mgmt. Focus IT Mgmt. focus IT Operations / Administration focus



28 
 

28 
 

in various kinds of know-how; consultancy, technical training and military aid; and substantial 

elements of know-how wrapped up in the export of sophisticated products, plant and equipment 

[27]. From the perspective of business, the focus of technology transfer is to improve the 

companies’ competitive advantages. From the perspective of economic, it would benefit the less 

developed country with a rapid improvement and with less cost [28]. In recent decades, people 

have come to realize or rediscover the importance of international technology transfer, as it is 

affecting the size and the patterns of world trade in a large extent. The amount of technology trade 

is increasing. 

 

Technology transfer deal does not generally take place between two governments (e.g. donors and 

recipients). Governments can play important roles in technology transfer as promoter, facilitator 

and regulator. It has also been observed that active supports of different government organizations 

have been necessary for the diffusion of technologies to millions of firms [29]. For example, 

development of coalmine through enforced diffusion method and transferring strategically 

advance technology i.e. nuclear power. 

 

On the other hand, numerous technology transfers are taking place on proactive basis between the 

owner and developer of technologies (individual, firms) to the recipients of technologies 

(individual, firms) like any other commercial transactions between buyers and sellers; where the 

government play a passive role in terms of policy supports. Individual parties are making the 

technology transfer deals considering their risks and profitability by themselves. Proactive 

technology transfer can take place in-country as well as at international level. 

 

Depending upon the source of technologies, technology transfer process may be classified into the 

following two groups. 

 In-country Technology Transfer 

 International Technology Transfer 

 

Detailed technology transfer process has illustrated as bellow. 
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Figure: 2.2—Technology Transfer Process 

Source: Islam, M. N., 2012 [29] 
 

 

2.13 Assessing the Right Technology 

SMEs must be able to assess technology. They must also be able to make choice between 

alternative technological means in order to survive in the present global competition. This 

assessment and evolution of technology can be based on: 
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 The degree to which the technology enables SMEs to meet or exceed the expectations of 

primary clients and customers; 

 The availability of sufficient internal and/or external resources (financial/human) to 

acquire and implement the new technology; 

 The degree to which the technology increases the capability of SME to accomplish its 

strategic objectives; 

 The degree to which the organizational culture supports the technology adoption and 

contribute to its success; 

 The availability of either in-house or external expertise needed to integrate the technology 

with the existing technology; 

 The SMEs’ level of control over the use of, and profit generated by technology (through 

patent protection or a license agreement); and, 

 The degree to which SME is liable for liability issues surrounding the application of the 

new technology [30]. 

 

On the other hand, due to the following issues SMEs usually cannot catch-up the new and effective 

technology: 

 Financial constrains; 

 Lack of capabilities to monitor technology development; 

 Lack of in-house R&D capability; and 

 Unawareness of technology life cycle. 

 

SMEs thus cannot obtain appropriate and correct information even they cannot utilize the 

information they already have. SMEs often select the cheapest or obsolete technology and means 

of technology transfer. 

 

 

2.14 The State of Affairs for Upgrading SMEs in Bangladesh 

According to Trade and Industrial Policy, SMEs contribute positively to the country GDP and the 

reduction of unemployment levels. The government of the Peoples Republic of Bangladesh is 
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pushing for Bangladesh’s SMEs to adopt ICT in order for them to continue with the good work. 

Specially, the National Productivity Organization (NPO) under the Ministry of Industries is actively 

promote the adoption of ISO standards of certification particularly ISO 9000 family of standards 

for quality management of the enterprises. 

 

Bangladesh faces challenges as developing country, resulting in similar motivations for adopting 

ICT, such as the promise of solutions for economic and social problems, reduction of the digital 

division between third world (poor and developing) countries and first world countries and 

integration of ICT with the delivery systems of foreign aid investments. 

 

On the other hand, caution against the belief that the digital division is widening between the 

developed and the developing countries, because the increase in network development in 

developing countries is growing at a faster rate than in the developed countries. They argue that 

the way the division is measured needs to review. This means that the drivers of ICT should be 

considered carefully, as many governments’ drives for the adoption of ICT are based on this 

assumption. 

 

 
2.15 Place of SMEs in the National Economy of Bangladesh 

Any precise quantitative estimate of the importance of SMEs in Bangladesh economy is precluded 

by non-availability of comprehensive statistical information about these industries at the national 

level. The latest BSCIC estimates suggest that there are currently 55,916 small industries and 

511,612 cottage industries excluding handlooms. Including handlooms, the number of cottage 

units shoots up to 600,000 units indicating numerical superabundance of the SCIs in Bangladesh. 

Quoting informal Planning Commission estimates, the SMDF puts the number of medium 

enterprises (undefined) to be around 20,000 and that of SCIs to be between 100,000 to 150,000. 

 

This wide variation in the BSCIC and Planning Commission estimates of the numerical, size of 

the SMEs might be due to at least two reasons: (a) different set of definitions of the SMEs and (b) 

different coverage of SME families. This strongly suggests the need for adopting and using a 

uniform set of definitions for SMEs by all Government agencies to help formulation of pro-active 
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SME promotion policies. Whatever the correct magnitude, the SMEs are undoubtedly quite 

predominant in the industrial structure of Bangladesh comprising over 90% of all industrial units. 

This numerical predominance of the SMEs in Bangladesh’s industrial sector becomes visible in 

all available sources of statistics on them [31]. 

 

Together, the various categories of SMEs are reported to contribute between 80-85% of industrial 

employment and 23% of total civilian employment [32]. It may be mentionable that the robustness 

of SME contributions to employment generation is a common phenomenon in most developing 

countries in that the magnitude varies between 70-95% in Africa and 40-70% in the countries of 

the Asia-Pacific region [33]. However, serious controversies surround their relative contribution 

to Bangladesh’s industrial output due to paucity of reliable information and different methods used 

to estimate the magnitude. The most commonly quoted figure by different sources relating to value 

added contributions of the SMEs is seen to vary between 45-50% of the total manufacturing value 

added [10]. 

 

While the SMEs are characteristically highly diverse and heterogeneous, their traditional 

dominance is in a few industrial sub-sectors such as food, textiles and light engineering and wood, 

cane and bamboo products. Food and textile units including garments account for over 60% of the 

registered SMEs [32]. However, as identified by various recent studies, the SMEs have undergone 

significant structural changes in terms of product composition, degree of capitalization and market 

perpetration in order to adjust to changes in technology, market demand and market access brought 

by globalization and market liberalization [10]. 

 

 

2.16 Drivers of ICT Adoption 

The drivers for adoption of ICT by SMEs are global trends, governments, innovation, flexibility 

and competitive advantage. Some of these are the main drivers that are pushing SMEs to adopt 

ICT. The major trends of globalization are leading many governments around the world, especially 

in the developing countries like Bangladesh. The Bangladesh government is aware of the changes 

that are occurring in the economy and have put ICT adoption policies in place [17]. This should 
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encourage innovation in the development of products and services by SMEs, giving them the 

ability to compete with bigger companies and international SMEs and the enterprises. 

 

 

2.16.1 Globalization 

The world is inter-connected and businesses serve a global customer base; this means customers 

can buy goods/services anywhere in the globe, country or province. ICT technologies such as 

Internet, intranet, world wide web (www), wide area networks (WAN) and local area network 

(LAN) are making it possible for anyone anywhere to communicate, opening up new markets. The 

world has become one big marketplace with no borders. The fact is that ICT is an integral part of 

the accelerating pace of globalization, which means for a developing country Bangladesh has to 

compete with developed countries for the same markets. Companies in developed countries have 

an advantage over local companies – who face different challenges and have less experience in 

their marketplace. They can sell their products and services more cheaply, therefore killing local 

companies. The biggest barriers of globalization in SMEs industries are the protected market 

policy and the government have to come up with policies to liberate the markets. This means that 

government is a key stakeholder in the process of helping SMEs to participate in the knowledge 

economy. Similarly, Bangladesh government has adopted policies in place and drive for 

implementation in this open market knowledge economy. 

 

 

2.16.2 Government drives 

Governments recognize the role that SMEs play in the economy in solving some of their major 

headaches like unemployment, so they want to narrow down the digital division so that SMEs can 

contribute to the new economy. According to TIPS, the Bangladesh Government is very aware of 

the need to participate in the global economy and the knowledge economy in order to grow and 

survive into the future. The government has put groups like TIPS in place to deal with policy issues 

and to push its agenda of getting Bangladesh involved in the ICT arena [17]. 
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2.16.3 Innovation 

SMEs realize that in order for them to be successful and competitive against big business, they 

need to offer innovative goods or services, and that ICT is an enabler of innovation. Innovation 

gives the SME the ability to provide “new solutions for their products, production, marketing and 

administration to cope with the dynamics of the markets”. Product innovation is one of the 

advantages that ICT gives SMEs. The clients of the knowledge economy demand intelligent 

products and services. This means knowledge has to be integrated into products and services. For 

example, the design of a bottle of water has to consider the user and be built in such a way that the 

user can hold it easily (such as the new design of the Pepsi bottle); this can make or break the sales 

of the product [13]. Today we don’t buy product so much as we buy the services that a 

manufacturer offers, such as safety, comfort and ease of use, reliability, and the like. The banker 

customer relationship is such a service that exhibits easily. Bangladesh SMEs can use ICT for 

accelerating network developments and active participation in the global economy. 

 
 
2.16.4  Flexibility 

ICT offers SMEs flexibility of trading time (24 hours, 7 days a week), resources (remote access to 

knowledge, suppliers, etc.) and a borderless environment. ICT offers SMEs flexibility and cheaper 

solutions in order for them to achieve their business objectives. Flexibility can mean many things, 

like the ability to deliver products and services on a different platform that is easily accessible. For 

example, now banking has done through different mediums like cellphone, Internet, and ATMs 

(automatic teller machines) 24 hours a day. The benefit is that people in the rural areas can have 

access to banking facilities. ICT also reduces barriers of entry into the different market segments. 

A good example is Amazon.com; when it entered the market, giant bookstores like Barnes & Noble 

never thought that Amazon would surpass them; today Amazon has clients all over the world and 

is a multimillion-dollar company [13]. Now Barnes & Noble has copied the Amazon model of 

selling books over the Internet to stay competitive and relevant to its clients. SMEs should have to 

adopt the example from the pioneer and have start implementing the same without any further 

delay. As the ICT is ever changing and stay for a limited period of span so developing countries 

like Bangladesh have very limited scope of R&D rather practicing.  
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2.16.5  Competitive advantage 

SMEs realize that ICT can give competitive advantage over their competitors. Internet the most 

popular terms of ICT tends to make a company more competitive. Jackson (2007) emphasizes that 

emerging ICT technology, if used, is most likely to result in a competitive advantage [13]. This 

competitive advantage is a result of the innovation and flexibility of ICT that SMEs afford. It is 

easier for SMEs to come up with new and creative products and services that are quick to 

implement, given the decision-making structure of SMEs as opposed to that of larger companies. 

 
 
2.17 Socio-economic Adjustment in Bangladesh 

Modernization and automation in industry may reduce the number of work places in an enterprise. 

But this may happen without necessarily lowering employment at the firm level. Most of the 

studies conducted in industrialized countries show that the macro-economic results are not 

negative [2]. This does not mean that these results are spontaneous. Rather it indicates that 

supporting policies of institutional and financial nature are necessary in order to facilitate the 

reorganization of the socio-economic systems.  

 

Modernization needs reorganization of operations in the widest sense, within the enterprise. The 

skill required for former jobs has modified, others disappear altogether and new ones become 

necessary. The old kinds of know-how may no longer suitable or must be combined with others, 

which may be available in the enterprise with which co-operation must be pursued. In addition, 

the necessary intra-enterprise co-operation on the part of workers and a display of interest in the 

organization of the work in progress seem to play more important roles than formerly. A new 

concept of labor, which calls for substantial socio-economic adjustments characterized by greater 

job flexibilities and greater worker participation. Modernization of technologies are required for 

fostering technology development in any developing country like Bangladesh, which need special 

attention to major factors 

 Training; 

 Repair and maintenance capability development; 

 Regional and international co-operation; and, 

 Relocation and FDI as strategy. 
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2.18 Stumbling Blocks of SMEs for using ICT as competitive tools in Bangladesh 

There are a number of stumbling blocks or barriers that make it difficult for SMEs to adopt ICT. 

It is assuming that ICT successfully bring about benefits, but not all environments are the same. 

The issues affecting successful implementation or adoption of ICT are both socio-economic and 

technological. The barriers can be caused by factors external and/or internal to the organization, 

which in this case is the SMEs. The barriers or diffusion agents that prevent the SME from adopting 

ICT are grouped into the following areas: 

 
 Strategic: This level addresses issues that impact on the direction of the business (business 

strategy), capital investments and networks in relation to ICT. SMEs should formulate their 

own IT/ICT strategic objectives.  

 Technological: This level deals with issues relating to the complexity of technology and 

professional support for the technology in relation to the production of goods and services. 

This level should underpin the above level of strategy, by implementing IT/ICT strategic 

plan in order to build a good IT/ICT architecture. 

 Organizational and behavioral: This level deals with issues that relate to the personality, 

such as capacity and risk perceptions. These also underpin the strategic level but the focus 

is on supporting the business process. 

 
The focus of this study is on the above three areas, which reflect some socioeconomic issues. ICT 

is an enabler and it has a number of benefits, such as reduction of cost, network of scale and 

improved service levels, but it is very important to look at the ability of the SMEs to leverage ICT 

and get the best benefit for their particular model of business. The lack of knowledge about the 

strategic use of ICT and lack of the necessary IT skills are the two key issues. The perceived high 

cost of ICT and the ever-changing ICT environment, together with geographical factors such as 

rural versus urban areas are some to the others stumbling blocks. 

 

 

2.18.1  Lack of Knowledge about the strategic use of ICT 

There is a lack of knowledge about the potential benefits of ICT and strategies to support SMEs in 

achieving their business objectives. As mentioned in the differentiating factors, SMEs face the 
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challenges that generally, they are owner managed and the owner makes all or most of the 

decisions about the business (strategic direction). Unfortunately, the owner-manager’s limitations 

become the limitations of the business itself. This barrier can be classified as a strategic level 

problem. ICT needs to be considered as a key player in the SME reaching its goals. 

 
 
2.18.2  Lack of necessary IT skills-base 

As already expressed, the owner is the center of the business, making all or most of the decisions 

in the small business, so the adoption of ICT by the small business depends on the owner’s ICT 

skills, personality and attitude towards technology. The IT-skills problem forms part of the bigger 

problem of a shortage of specialists in IT/ICT in Bangladesh. The Bangladesh Government has set 

up organizations Bangladesh Hi Teach Park Authority (BHTPA) to try to increase ICT skills. 

However, the owner-managers’ attitudes towards ICT and its value needs to change, and each 

SME needs expertise to work with. The ideal staff level for an SME that considers ICT to be the 

core of its business strategy is that of a high user group as described in section 2.9 ICT user type 

of SMEs. Persistent use of ICT in the economy depends on well-trained human resources for 

developing relevant applications, supporting and maintaining systems. If they have a well-trained 

ICT staff, SMEs are likely to adopt and use ICT as a competitive tool successfully.  

 

It highlights the findings of Martin (2005) that successful Internet adoption depends on different 

roles of employees and uses conflicting names to describe them, such as warriors, interpreters, 

clerks and priests [25]. The main aim for using such names was to make them easy to relate to and 

to give them the kind of responsibility and respect associated with those roles. The separate roles 

are described in the following way: 

 

 Warriors (leading the way to adoption). This role is the driver of the adoption process, and 

the person in this role should be passionate and support the adoption. This person does not 

necessarily need to be a technical person but needs to have a high purpose for the adoption 

(business reasons). Normally this person is the owner-manager. 
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 Interpreters (translating the technology to the ordinary employee). This role is that of the 

person who understands the technology and can sell this to the rest of the employees of the 

small business, enabling them to understand it. 

 Clerk (the administrator of the adoption process and documentation keeper). This role is 

that of “bringing order chaos”. What this means is that this person should be an 

administrator and should organize the information of the adoption process and make sure 

that the staff know where to get what information in order to make it easy. 

 Priest (technology specialist). This role is that of the specialist, the person who gives 

direction with regard to technology best practices, which application to go with, 

turnarounds, and the like. 

 

The important thing here is that different roles are essential in achieving a good implementation 

and separation of duties. The roles can be named in any way that staff can relate to and understand. 

This stumbling block to the adoption of ICT can be classified under both the strategic and the 

organizational and behavioral levels of barriers. Getting the right skills is part of the strategic 

function of the organization, since understanding that ICT plays a critical role in the business will 

help in planning the right budget, creating the right job description and knowing how to interview 

for ICT skills. The role creation covers behavioral aspects, making staff excited about ICT. 

 
 
2.18.3  Perceived High cost of ICT setup 

ICT is perceived to be expensive by SMEs’ so they often do not have a budget for it. ICT solutions 

are generally associated with millions of rand and stories of ICT solutions are synonymous with 

running over budget. The other problem with regard to the cost of ICT is that SMEs may invest in 

unnecessarily big solutions due to sale pitches, hype of specific products or market patterns without 

considering their real need. Often they could have purchased a less complicated, smaller package 

or program to meet their needs, and thus paid less. This would be like a farmer buying a 10-ton 

truck to deliver 200 kg of vegetables – it will work, but be inefficient and a waste of money. These 

things give SMEs the impression that the adoption of ICT is very expensive.  
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There are different types of costs associated with ICT: product/solution, development, 

connectivity, hardware, software, maintaining workforce and hidden costs such as annual license 

fees, upgrade fees, training fees etc. Having the right knowledge and knowhow these cost can be 

avoided. For example, there are many open source software (OSS) programmes available – these 

are free or low cost ICT tools and solutions written by open source communities. These solutions 

can be used to support business. In terms of connectivity to the World Wide Web (www) 

commonly, known as internet, the Bangladesh Government, like many others, is driving the cost 

of communication down through bodies such as BTRC. Such bodies are constantly forcing 

telecommunication companies like Grameenphone, Robi, Banglalink etc. to reduce their rates and 

make communication affordable to everyone. Mobile operators also offer broadband technologies 

such as 3G or HSDPA (high speed downlink packet access) at a cheaper rate – these are accessible 

anywhere in Bangladesh. An SME with the right knowledge can use OSS solutions in order to run 

the business; solutions such as Skype (for free calls), Turbo cash (accounting software) and others 

can be combined to offer a total solution for all the business processes. The perceived high cost of 

ICT has classified as a strategic and/or technological barrier. Technology can be expensive or 

cheap, depending on which technology platforms has chosen. Once more, understanding the role 

of ICT make it easier for the business to achieve its goals. However, the key thing here is 

understanding technology. 

 
 
2.18.4  Ever changing ICT Environment 

The ICT environment is ever changing, so constant learning and updating of technologies is 

needed. Technology is constantly evolving, getting faster, smaller, more powerful or digital. There 

are two issues here: on one hand, the SMEs need to monitor the kind of technologies that their 

clients are using and try to make sure that they are on a par in order to serve them. On the other 

hand, the SMEs do not need to change every time there is a change in technology; this depends on 

the focus area of the SMEs. 

 
This latter situation has described in the focus-dominance model, which is based on the dimensions 

of strategic focus (cost reduction versus value added) and customer dominance (few versus many 

customers) [34]. The model has four domains: coordination, efficiency, collaboration and 
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innovation, which create competitive scenarios. Domain of the business is determined by the rate 

at which the business needs to change its technology. If an SME is doing business in the innovation 

and collaboration domain, it might require constant change of technology, while an SME that 

functions in the coordination and efficiency space is only required to change after a long time.  

 

This stumbling block touches on all three categories of barriers and diffusion agents. The ICT 

strategy of the SME needs to take into consideration that technology changes at a rapid rate, the 

different technologies need to be monitored as they evolve into the future, and the staff need to be 

excited enough to have an interest in the changes as they happen. 

 
 
2.18.5  Geographical factors 

ICT makes it easier to reach remote or rural areas. However, there are other factors to be 

considered, such as the “FedEx effect” that delivers goods and services: for instance, rural areas 

might not have proper address systems, or there might be no roads. Bangladesh faces the problem 

of underdeveloped rural areas and well-developed urban areas. Most rural areas lack resources and 

infrastructure and have no proper address systems. Fixed-line connectivity in rural areas is still a 

huge problem, though the use of cellphones is high. Another major problem is the rate of illiteracy 

in the rural areas. On the contrary, the urban areas of Bangladesh are well connected and the use 

of technology like the Internet is high. This barrier falls under strategic levels of diffusion agents. 

Issues such as the “FedEx effect” need to be addressed at a strategic level [40]. Taking the time to 

plan to overcome problems such as lack of roads and addresses make implementation easier. 

 

 

2.19 Possible benefits of ICT to SMEs 

The drive to adopt ICT is based on the perception that ICT bring about specific benefits. These 

benefits differ from business to business. The possible benefits of ICT within the SME include 

ability to 

 reduce cost and operational efficiency 

 work remotely 

 reduce the price by increasing turn-around period or using open source software (OSS) 
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 Grow the market share by exposure to a wider client base. 

 

Some of the technologies or tools that SMEs can benefit from and that help realize the above 

benefits are: 

 Video conferencing: This enables “real time, face-to-face communication with partners, 

clients, contractors and employees over a broadband network”. Video conferencing can benefit 

the SME in a number of ways by, for example, reducing costs because of fewer expensive trips 

and hotel stays, reducing time spent travelling and away from work, still providing the rich 

content that you would receive from a normal phone call, and allowing meetings to be held 

more regularly than trips can be planned. Video conferencing promotes greater communication 

in the following ways; see non-verbal signals that do not get through a normal phone; present 

more information, for instance with slide shows; demos and training can be done through video 

conferencing; and staff in different geographical areas connect at once. The magnificent thing 

about video conferencing is that using technologies such as VoIP and OSS, with paying 

nothing for communication. Thus the SME does not need to invest in expensive equipment – 

it can use platforms such as Skype and Gtalk. Using these technologies save the small business 

travelling expenses. 

 

 Extension mobility: “Wireless and mobile technologies increase efficiency and productivity 

by extending the footprint of office, delivering information and applications to employees 

when and where they need it”. This enables one to work remotely with a “virtual office”. The 

benefit to the SME is a saving on rental space, and, if a job requires staff to be on site at the 

client’s premises, the faster deployment of work to staff while they are on the road. This can 

be done through the use of IP networks, VoIP tools, cellphone as a tool and web-based 

solutions i.e. webEx, teamviewer technology. Once again, the cost of these solutions is cheap 

compared with normal telephone or travelling costs. 

 

 Customer relationship management (CRM): CRM technologies are designed to help the 

business, in this case the SMEs, have a better understanding of its clients. CRM is often 

described as having a 360-degree view of the customers, meaning knowledge of all the touch 

points (communication) that the customer makes with the business and the ability to analyze 
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them to gain a better understanding of the customer’s future needs. For example, knowing that 

a client has done a certain kind of business with the company, allows the company to follow 

up on the last service and offer more related solutions. CRM solution can have linked with IP 

phone, so when a client calls, it pops up the client’s history window. Thus, before answering 

the call the person already know a lot about the person calling, and can address them by name, 

thus improving the customer’s experience. 

 

 Unified messaging: This solution streamlines business communication, enabling employees 

to send and retrieve their voice mail, e-mail and fax messages from one device – either their 

computer or IP phone. The main benefit of unified messaging is saving time and money by 

viewing all messages on one device. There are free or very cheap solutions that is available to 

download on the World Wide Web (www). 

 
 
2.20 Ways in which SMEs could use ICT to be upgraded 

There are two thought with regard to the issue of ICT value. One, known as Porter’s theories, said 

ICT adds value to SMEs and the other, known as Millar’s theories, believes that ICT does not 

really add any value since it is a commodity, just like electricity, available to everyone. In 

conclusion, it is agreed that competitiveness of an SME depends on the ways in which ICT is used 

to support business processes. Therefore, having ICT implemented in a business does not 

necessarily give the business any competitive advantage, but having it linked to the business 

processes and strategy most likely gives a competitive advantage. According to Taylor and 

Murphy (2004), it appears that SMEs that employ ICT according to critical success factors have a 

better chance of becoming commercially successful [35]. The critical success factors are: 

 Owner motivation, experience and management skills 

 Expertise in managing growth 

 Access to resources (money, technology and people) 

 Innovation, competitive advantage and flexibility 

 Close contact with customers 

 Strong demand and operating in a growth market. 
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In order to achieve the above critical success factors, the SMEs need to embark on the following: 

 They need to have a clear ICT strategy that governs the adoption process within that 

particular SME. 

 Need to make sure the ICT strategy is aligned with the business strategy, which means that 

the ICT strategy should support and achieve business goal. 

 The SMEs should make sure that it employs the right skills (permanent or contracted) and 

identifies the roles that these skills will play in making sure that the SME is successful in 

leveraging ICT. 

These three steps has discussed in detail below. 

 

 

2.20.1 Set up of the ICT strategy 

SMEs need to define an ICT strategy for the business; this helps the business understand the 

potential of ICT and outline the processes and methods to follow during adoption. SMEs need to 

recognize the impact of ICT on their business and should invest in efforts to take advantage of it. 

The government of Bangladesh, is busy with awareness campaigns and has set up non-profit 

organizations that should help SMEs to obtain the necessary ICT resources and advice. 

 

The owner-manager needs to understand that he cannot be everything in the business and needs to 

employ or outsource the ICT function. Software has become a service: a good example is AB Bank 

Limited, which is providing payroll solution to its SME clients. For the SMEs, this leads to a 

reduction in the costs of developing or acquiring payroll solutions, that means maintenance and 

upgrading of the solutions has taken care of. SMEs need to spend money and time on getting the 

relevant advice from ICT experts and consultants in order to set up the ICT strategy, based on the 

SME business strategy. 

 

By defining the strategic objective of the SMEs, the SMEs can decide which strategic investment 

to make. Investment in ICT is successful when it takes one of the following two forms: providing 

efficiency and savings, or enabling value added [34]. The former form is taken by SMEs in the 

Low and medium user of ICT groups, where ICT is used for transaction processing and does not 
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play a huge role. High user of ICT group adopts the latter one, where ICT is used for technical and 

operational integration and inter-organizational integration as discussed in ICT user types of SMEs 

section. 

 

The focus-dominance model shows the different possible ICT solutions. As mentioned in section 

2.18.4 the Ever-changing ICT Environment, is based on the following dimensions of the SME: 

strategic focus (cost reduction versus value adding) and customer dominance (few versus many 

customers). Customer dominance refers to the power of the customers, as “SMEs are driven 

primarily by customer needs” [34]. The model’s four domains: coordination, efficiency, 

collaboration, and innovation create competitive scenarios. 

 

Customer 

dominance 

Low 

Coordination  

 

Word processing 
Accounting Customer 
databases 

Innovation  

 

Word processing 
Accounting Electronic 

business 

High 

Efficiency  

 

Word processing 
Accounting  

Collaboration  

 

Word processing 
Accounting MRP EDI  

  Cost Saving Value adding 
  Strategic Focus 

 
Figure–2.3: The focus-dominance model 

Source: Levy, M., et al., 2001 [34] 
 
 

The small business needs to identify the quadrant into which it falls in the above focus-dominance 

model, by determining whether it’s strategic focus is cost saving or value adding, and then 

determining whether the customer dominance is high or low. For example, if the majority of the 

clients of the SME (high customer dominance) use a specific technology, then it influences the 

ICT adoption. Once the strategic positioning is done then the focus is on getting the right tools and 

technology to achieve the strategy. 
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2.20.2 Alignment of business strategy with ICT strategy 

Aligning the ICT strategy with the business strategy ensure that ICT is used to deliver on the 

SME’s objectives. The ICT strategy design is based upon the business strategy, as the SME is not 

driven by technology needs but by business needs. Earlier research on this topic focuses more on 

the technology perspective and the management and organization of technology perspectives, 

overlooking the small firm’s perspective, but now the focus is moving towards the relationship 

between SMEs and ICT from the small firm’s point of view. Levy et al. (2001), have begun to take 

the latter perspective more seriously because they have seen the importance of ICT supporting the 

business process [34]. 

 
 
2.20.3 Identification of adoption roles 

Identification of the roles help the SMEs to understand the needed for adoption, the skills and 

knowledge needed to adopt ICT. The four roles has discussed above are not only important in 

adoption of a specific use but can be used in the adoption of technology also. The group of high 

users of ICT have all four roles implemented, while the medium user of ICT group would have 

some of those roles but not all of them.  

 
 
2.21 Present Status of SMEs in Bangladesh 

The SMEs of Bangladesh, predominantly characterized by indigenous and traditional technology. 

The source of technology of these SMEs varies from firm to firm. Some firms point to previous 

experience as their source of technology, for others, it is the suppliers who introduced their present 

technology, some are found who developed workshop/firms as subcontractors according to their 

buyer’s needs. The source of technology and its type also seems to follow something of an industry 

pattern. For instance, there is a tendency of SMEs in light engineering to mention previous 

experience or ‘imitation’ as the most important source of technology. In apparel, particularly in 

embroidery and level printing, where technology is more sophisticated, firms point to machinery 

suppliers. SMEs in food, pharmaceuticals and electronics on the other hand use mixed 

technologies, both indigenous and sophisticated. The subcontractors use mostly the indigenous 
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and traditional technology in the absence of provision of licensing agreement between buyers and 

sellers. 

 

In Bangladesh, subcontracting linkage between large and medium enterprises and small industries 

has been officially in practice since 1st of October 1989 with the issuance of a government gazette 

notification (No. Shilpa/Sha-sa-3/Par-11/88/255). Subcontracting arrangement has been 

universally accepted as a means of industrial development, which help to reduce the cost of 

production to a great deal. The finished products usually consist of various parts and components. 

The cost of establishing separate manufacturing units for some of these components does not 

always justify themselves. Thus, it is more desirable to establish subcontracting arrangements with 

independent units capable of producing those components. 

 

This type of arrangement thus helps reduce management problems of the large industries/buyers 

largely. In addition, subcontractors by specializing themselves in the production of a few 

components can achieve greater production efficiency and can fully utilize their plant capacity and 

labor forces. They can thus maintain lower price of the product and enhance their technological 

capability. The buyer/ parent industries may establish subcontracting linkage with these smaller 

units in the area of: 

 

 Making spare parts (replacement item for repair works or items of batch production). 

 Making and installing capital machinery. 

 Service providing for a segment in the manufacturing chain or service chain. 

 
Although, the above government gazette provided facilities for only a limited area of possible 

subcontracting arrangement. It only provided such facilities for small manufacturer of machinery 

and spares made from metal, plastic, ceramic etc. So far, the major buyers are in government 

sectors and about 1200 subcontracting units have been identified as possible subcontractors 

throughout the country. These are now linked with nearly two hundred government buyer agencies 

and industries. About 4000 subcontracting linkages have been established among those 

subcontracting units and buyers [36]. These numbers are also increasing gradually at a reasonable 

rate. Bangladesh Small and Cottage Industries Corporation (BSCIC) has been entrusted with the 
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task of implementing the subcontracting programme provided by the above gazette notification 

and thus BSCIC has been working as a pivot for subcontracting activity in the country. These 

subcontracting units so far have been able to produce the following number of spares and 

machinery in the country: 

 

Table – 2.2: Machinery/Spare parts products of LEIs in Bangladesh 

Sl 
No Sub-sector Number (types) of 

spares 
1 Automobile 200 
2 Railway and locomotive 600 
3 Bicycle and paddled rickshaw 50 
4 Machine tools 100 
5 Jute and Textile 550 
6 Sugar and food industries 200 
7 Engineering 800 
8 Ship building 160 
9 Pharmaceutical industry 50 
10 Agriculture 100 
11 Gas line fittings 15 
12 Electrical and Electronics 400 
13 Chemical industries 550 
14 Telecommunication 50 
  Total 3825 

Source: Subcontracting cell, BSCIC, 2014. [36] 
 

The above data clearly shows the subcontracting programme in Bangladesh has encouraged the 

local light engineering industries to produce the items those once believed impossible to be 

produced locally.  
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Table – 2.3: Year-wise growth rate of large, medium and small industries 

Year Large & Medium 
Industries (%) 

Small 
Industries (%) 

Total Mgf. 
Industries (%) 

1998-99 4.19 0.75 3.19 
1999-00 4.35 5.8 4.76 
2000-01 6.55 7.02 6.68 
2001-02 4.6 7.69 5.48 
2002-03 6.04 8.01 6.62 
2004-05 8.30 7.93 8.19 
2005-06 11.41 9.21 10.77 
2006-07 9.74 9.69 9.72 
2007-08 7.26 7.10 7.21 
2008-09 6.58 6.90 6.68 
2009-10 5.98 7.77 6.50 
2010-11 10.94 5.84 9.45 
2011-12 10.78 7.18 9.76 

Source: Bangladesh Bureau of Statistics, BBS, 2015 [37] 
 

It has been observed that small industries or SMEs have greater dynamism and has higher growth 

potential in the national economy thus deserves greater attention to make them competitive and 

face increasingly fierce global competition. 

 
 
2.22 Technology Policy related to SMEs development 

The government of Bangladesh has given priority to science and technology in overall national 
development programmes. This has reflected in all of its related documents as follows: 
 

a. The National Science and Technology Policy 1986.  

b. The National Science and Technology Policy 2011. 

c. Policy Strategies for SME Development in Bangladesh. 

d. The National Industrial policy 2010. 

e. Export Policy Order 2012-15. 

f. “Export Policy Order 2015-18”, Dept. of Export, Ministry of Commerce, 

Government of the Peoples Republic of Bangladesh, September 6, 2015. 
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2.23 Constraints for SMEs: Bangladesh perspective 

SMEs all over the world face many constraints and Bangladesh cannot be an exception in this 

regard. SMEs in Bangladesh face a number constraint to grow, these are: 

i) Lack of modern/appropriate technology; 

ii) Lack of access to technological information and consultancy service; 

iii) Isolation from technology hubs; 

iv) Emphasis  merely on production and less/not conscious about production cost, 

v) Productivity and impending competition; 

vi) Lack of adequate investment and desire to avoid risk; 

vii) Poor information about market opportunities; 

viii) Lack of marketing facilities and market access; 

ix) Lack of skilled manpower; 

x) Lack of R&D facilities; 

xi) Inadequate institutional support services; 

xii) High rate of interest on bank loan  

 

These constraints have been identified as the most common problems encountered by SMEs in the 

country. However, these are also true for SMEs in light engineering, agro-processing, electronics 

and software. The above constraints has classified in three groups i.e. Technological, Managerial 

and Marketing. Among the above constraints, first three belongs to Technological whereas next 

two pairs are Managerial and Marketing respectively. Direct government intervention and 

assistance is required for the last five issues for their mitigation. Even though, the constraints 

indicated from beginning to point seven cannot be solved by SMEs alone. Actually, for mitigating 

these constraints both governmental and in many cases international assistances are necessary, as 

are in practice elsewhere in the world. The most important constraint is discusses in details i.e. the 

lack of R&D facilities.  

 
Lack of R&D facilities 

There is no in-house research facility in any of the SMEs of Bangladesh, mainly due to resource 

constraints and cultural indifference. They mostly grew up as traditional enterprises. They 

therefore, need R&D supports from the country’s relevant R&D organizations, like many other 
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countries of the world. Bangladesh has around 60 R&D organizations (Appendix D) in various 

disciplines. However, all universities and R&D organizations in the country are in extreme distress 

in the absence of modernization and paucity of funds. Indeed, majority of them are in a state of 

terminal decay and are not in a position to support SMEs of the country. They should be given 

policy and financial supports to modernize their laboratories to start a new dimension of learning 

through cooperation with industries, like in other developing countries where already a knowledge 

revolution is taking place through such cooperation and many of these efforts are turning into 

harbinger for success in business. Selecting a few suitable R&D organizations, their R&D facilities 

should be strengthened, at least in relevant/prioritized areas of industrial interest. Besides this, 

form consortiums including 2 or 3 organizations under The National Council on Science and 

Technology (NCST)’s guidelines to make provisions for incubators/R&D services (need based) 

for the industries/SMEs of the country. If necessary, other relevant organizations with potentials 

may also be included in such consortiums. Formation of group is required only when one single 

organization is not found enough to support the necessary R&D activities alone. In this prospect, 

sector wise following group is suggested. 

 
Light Engineering: 

 Bangladesh University of Engineering and Technology (BUET) 

 Bangladesh Machine Tools Factory (BMTF) 

 Bangladesh Industrial Technical Assistance Centre (BITAC). 

Agro-processing: 
 Bangladesh University of Engineering and Technology (BUET). 

 Farm Machinery and Post-harvest Technology Division, BRRI, Gazipur. 

 Food Division, Bangladesh Council of Scientific and Industrial Research (BCSIR). 

Electronics: 
 Applied Physics and Electronics Department, University of Dhaka, 
 Department of Electrical and Electronics Engineering, BUET. 
 Institute of Atomic Energy Commission. 

Software: 
 Department of Computer Science, University of Dhaka. 
 Department of Computer Science and Engineering, BUET. 
 Bangladesh Computer Council (BCC). 



51 
 

51 
 

Similarly, R&D, incubator facilities or technical assistance programme to be conducted for other 

sectors by forming such group with other relevant R&D organizations, educational institutes and 

assistance centers. However, before taking up such programmes, modernization of these 

organizations are must by the government initiatives. NCST plays a vital role in this direction by 

providing policy supports and through arranging inter-ministerial coordination. To take a 

competitive advantage SMEs are required to motivate with proper financial supports, which attract 

the industries to take advantage of this support services primarily. 

 

 

2.24 Role of Government of Bangladesh for upgrading SMEs  

SMEs are a primary target for many countries desiring to stimulate economic growth and 

development. Given their smaller size and limited resources, however, they usually lose grounds 

to large enterprises. SMEs have little time or money to engage in or conduct R&D or to try to 

access technology even in their own government laboratories or universities unless the government 

gives them the necessary assistance. Therefore, governments should establish/launch facility 

centers/programmes that aid SMEs in doing business and creating technology transfer to contribute 

to the country’s overall prosperity. In framing/establishing any such programmes/centers, the 

problems faced by SMEs in acquiring modern/appropriate technologies must addressed for 

increasing their competitiveness in the international market. It is imperative to create an 

environment conducive to them, which should include: 

 Formulation of appropriate policies and programmes; 

 Setting up of industrial and technology Parks/Clusters to promote sourcing of new 

technology, innovation and transfer; 

 Organizing local level information services, data banks and seminars in collaboration with 

professional bodies;  

 Strengthening of R&D Organizations and research facilities in educational institutes and 

universities; 

 Strengthening/establishing training centers for human resource development; 

 Strengthening utility services, (telephone, electricity, gas and water supply system); 

 Promoting strategic alliance with R&D institutions, universities and other enterprises at 

national, regional and international level; 
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 Directing experts to SMEs to assist them with the introduction of new technologies; 

 Establishing business centers; 

 Arranging financial resources on affordable terms and in a non-bureaucratic manner; 

 Improving and securing access to advanced technologies; 

 Strengthening linkage between R&D and educational institutions/universities; 

 Access to technology databases and knowledge flow; and, 

 Creating and strengthening the local innovative system. 

Appropriate technology aims at development, and from a development standpoint distinction 

between high and low technology are irrelevant. The important thing is product or services should 

be useful, friendly to society and the environment, and it will contribute to the overall priorities of 

economic growth, social justice and employment. Appropriate technology for SMEs must be seen 

in the light of such development process. The same thought has been followed in the preparation 

of this thesis and in framing the above suggestions aiming at development of SMEs and the 

industrial sector as a whole in the country.  

 
 
2.25 Summary 

The literature review has highlighted the change of the economic environment into the new 

economy (knowledge economy). The lifeblood of this new economy is information and 

communication technology (ICT), while SMEs play an important role within the economy. In 

order for them to continue playing this role in the future they need to adopt ICT. The Government 

is also pushing the SMEs to adopt ICT as part of ensuring that they participate in the global 

economy. At present, the number of SMEs adopting ICT technologies is growing, especially in 

the urban areas, but at a slow rate. The aim is to accelerate it in order to reduce the digital division. 

There are some stumbling blocks that need to overcome: the two key issues are the lack of 

knowledge about the strategic use of ICT and the lack of necessary IT skills. 

 

The next chapter is methodology that discusses in depth about the identified technologies, which 

needed to upgrade SMEs. Then it presents a conceptual model for ICT integrated value chain for 

LEIs product and a model of ICT integrated LE environment following a case study. The chapter 

concludes with describing the profitability comparison with an upgraded SME environment.  
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CHAPTER – 3 

METHODOLOGY 
3  
3.1 Methodology of the Study 

The study uses interpretive research methodology in order to answer the research questions. This 

method is an action type of research that generally makes use of data collection methods such as 

case studies, interviews, or participation observation. Since there was no extensive research on the 

topic, this approach is the best one for obtaining information from Bangladesh context within the 

limited frame. According to the literature, the owner-manager is the main decision maker within 

the SMEs; it is important to stab and extract the information from him/her through the process of 

interviewing and interpreting the findings [13]. This process does not guarantee that the 

information is accurate or not biased, but it was the best way given that most of the knowledge 

would reside in the owner-manager’s head. The study accomplishes a literature survey to 

determine the ICT needs of SMEs, the adoption rate of ICT in Bangladesh and the approaches 

already used by SMEs. 

 

The questionnaire used in the survey were consists of a number of open-ended questions and data 

were collected based on interviews with the aim of giving respondents the freedom to express their 

own experiences. Full set of questionnaire enclosed as Appendix A.  The study mainly used 

qualitative analysis to analyze the data. The qualitative method was chosen because this study 

focused only on a specific area with limited time and the sample of the respondents were too small 

to conduct quantitative research. This method allows the respondent/participants to share their 

experiences freely. 

 

The study gathers background information on the research questions using a literature survey. 

Thereafter a questionnaire has been developed, incorporating specific issues identified in the 

literature. The survey has been conducted on SMEs using interviews based on the prepared 

questionnaire. The respondent data has been analyzed and the findings has been discussed based 

on the survey data with reference to the literature.  
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The following sections of this chapter sequentially discusses about the technologies needed for 

upgrading SMEs, develops conceptual model for ICT integrated value chain for LEIs product and 

model of ICT integrated LE environment following a case study as well as describes the 

profitability comparison with an upgraded SME environment to establish the applied methodology 

and rationale of the study. 

  

 

3.2 The technology Platform 

By technology platform, we generally mean the production techniques in use, the factor 

proportions prevalent in these industrial sectors, bearing in mind that we shall need to use an 

acceptable definition of technology. 

 
 
3.3   Importance of ICT 

ICT can be used from the stage of acquiring new materials to selling the finished products. Through 

its capacity to integrate and blend a number of knowledge intensive technologies, ICT can enable 

traditional manufacturing base to be competitive in a global environment. Innovative use of ICT 

can result in new sales channels, new product capabilities and product differentiation. ICT can also 

reduce costs, increase productivity and improve the base for strategic decision-making and risk 

management. These results should be reflected in enhanced business performance. When properly 

combined, the components of ICT (technologies and applications) can yield synergetic results. An 

organization can have more flexible and integrated operations, be better equipped to manage 

complex operations, and exercise better controls.  

 

The staff from the information systems functions does not work in isolation and therefore needs to 

integrate engineering, manufacturing, and business databases into a cross-functional decision 

support system. Once accomplished, the flexibility to respond to customer demands with low cost, 

high quality specialized products become a powerful competitive advantage not leaving behind 

the speed at which all the processes take place. This includes obtaining materials, processing and 

supplying the products at high speed, which is of essence in the modern world.  
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All dimensions of manufacturing (e.g. products, markets, processes) are becoming more complex, 

diverse, and international. Indeed, common products such as automobiles can have thousands of 

parts, and modern aircraft and integrated circuits include millions of parts or active elements. Each 

of these products takes years to design, requiring the effort of hundreds or even thousands of people 

worldwide. 

 

Complex new products based on information content and their accompanying information-

dominated design and manufacturing methods already require us to deal with entirely new scales 

of complexity. Some products require such levels of precision, delicacy, or cleanliness that people 

can no longer make or assemble the parts; in some cases, they cannot even see them. Realizing the 

same, manufacturing firms cope with design processes (e.g. converting customer requirements and 

expectations into engineering specifications, converting specifications into subsystems), 

production processes (e.g. moving materials, converting material properties or shapes, assembling 

products or subsystems, verifying process results), and business practices (e.g. converting a 

customer order into a list of required parts, cost accounting, and documentation of procedures) 

[12].  

 

This is where ICT comes in, by providing ways to facilitate and manage the complexity of these 

information-intensive processes, as well as to achieve integration of manufacturing activities 

within and among manufacturing enterprises; information technology plays an increasingly 

indispensable role in supporting and even enabling the completion of the complex processes. 

Computer based control systems combined with manufacturing technology, such as robots, 

machine tools, automatic guided vehicles, to improve manufacturing operations. In this role, the 

computer assists integrating these technologies into a lean and efficient factory capable of 

competing in world markets.  

 
 
3.4   The role of ICT in SMEs 

The role of ICT is becoming strategic with improving competitiveness of SMEs. As a result, the 

firms that use ICT grow faster, invest more, and are more productive and profitable than those that 

do not. The thesis presents a new perspective to look at the role ICT plays in achieving business 
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objectives. The role of ICT has discussed as that of initiation, automation, integration, and 

enterprising at the increasing level of ICT adaption. The role of ICT in manufacturing has 

categorized into two broad categories: 

i. Technologies  
ii. Applications 

 
 
3.4.1 Technologies 

The purposeful use of information in the design, production, and utilization of goods and services, 

and in the organization of human activities. 

 

 

3.4.2 Applications 

A complete, self-contained computer program that performs a specific useful task, other than 

system maintenance functions. Application programs are called ‘Apps’ in short, the most familiar 

terms of software and come in a very wide variety of types. 

 

 

3.5   Key indicators of ICT 

3.5.1 Changes in Design pattern 
 
The need for an ever-higher degree of customization of new products, value-added product-

specific services, and legislation that mandates end-of-life product takeback and recycling are 

challenging manufacturing today. From the perspective of the manufacturer the simple “product 

delivery” is more and more be replaced by a sophisticated provision of a “product function”. This 

is equally valid for the products and machines used for manufacturing. Likewise, as regards the 

customer, “ownership” of products is being replaced by “access” to a product function with a 

significant increase in variety of configurations over the product’s entire lifetime. 

 

Accordingly, these new product concepts and associated business models contribute to the 

modernization of SMEs’ manufacturing and services sector. New intelligent and networked 

products are complex (e.g. they involve physical as well as intangible components, hardware and 
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software). They are customizable, oriented towards the whole lifecycle and they often involve 

various value-adding components and stakeholders. New product concepts build on Bangladesh’s 

industrial strengths and support Bangladesh’s industry to maintain world leadership in a vast array 

of high-quality products over the world [23]. 

 

The novel intelligent and networked products are vital for SMEs in the near future [37]. The so-

called “ambient intelligent” technologies offer tremendous opportunities for industrial change in a 

global knowledge-based economy. This model benefits the entire economy, due to the following 

factors: 

 

 The increasing role of SME in this new manufacturing paradigm; 

 Increasing demand for interoperability and ongoing standardization efforts which benefit 

SMEs “open” approach; 

 The “fitness” of SME’s industry to cope with stringent environmental requirements. 

 

Wireless technologies are a major enabler for the development of new intelligent and networked 

products. In emergence of intelligent and networked products, proliferation of product embedded 

information devices (PEID) e.g. (passive and active) RFIDs, embedded systems (incl. multiple 

sensors), standardization efforts, electronic product codes (EPC), the availability of affordable ICT 

infrastructure i.e. WLAN and the trend towards an integrated product-relevant information system 

e.g. ERP are playing a key role [37]. 
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Core  
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Tangible  
Product 

Tangible and intangible  
Product Assets 

 
Mass-Production of Standardized 
Products and Services 

Mass-Customization of individual Product-/ 
Service Conglomerates (Extended Products) 

 
Figure – 3.1: Changes in production paradigms 

Source: FP7 Workshop report, CORDIS, 2005 [37] 
 

In addition to complex nature of networked and intelligent products, lack of methodologies and 

tools the following factors to be considered. 

 

Product definition (customer and user requirements):  

 New methodologies to facilitate customer and user involvement in the specification and 

configuration of intelligent and networked products and their utilization.  

 Models to support a flexible business adaptation towards a large variety of users (end-users, 

producers, service providers).  

 Integration of knowledge that adequately takes into account legislative, ethical and 

environmental requirements. 

 

Product/services development and governance:  

 New methods to better integrate product development and its management process, comprising 

enhanced dynamic product models (for knowledge-intensive products) and project execution 

modelling for the development of complex products.  

 New approaches to lifecycle management addressing value creation, lifetime management of 

components, and the alignment of virtual and physical aspects of product lifecycles. 
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Product identification and management:  

 Development of new Product Embedded Information Devices (PEID),  

 Design technologies for smart, ID-enabled products, and  

 Development of associated wireless industrial infrastructure networks for PEID.  

 

This includes technologies and tools for identification, communication and logistics of intelligent 

products such as automated seamless communication capability, real-time collaborative decision 

making at local level, remote control, self-documentation, etc. 

 

Infrastructures (applications, networks):  

 Integrated, product life cycle oriented ICT infrastructures have to provide the means for secure 

and reliable communication in terms of both space and time. Appropriate technologies, 

methods and tools have to be developed to tackle issues relevant to language (syntax), 

ontology, semantics, interoperability (standards), and infrastructure (industrial wireless 

networks). Protocols, standards, security, dynamic server allocation, cross-domain network 

administration and enhanced network capabilities in all components have to be considered 

equally. 

 

 

3.6   Manufacturing Process of Light Engineering Industries 

The main production processes used by ES and LES in Bangladesh has shown in Figure- 3.3. 

Casting, forging, rolling, extrusion, sheet metal forming, wire drawing, spinning is mainly used by 

different industries to shape a metallic component. After being shaped, the product may undergo 

heat treatment, surface finishing etc. However, heat treatment is used only to a very limited extent 

in this country. The production processes for each of the major metallic materials indicated in 

Table-3.1 
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Table—3.1: Production processes used for Major Materials 

Processes 

Ferrous Non-ferrous 
Gray Cast 
Iron/ Alloy 
Cast Iron 

Plain Carbon 
Steel/ Alloy 
Steel 

Copper 
Alloys 

Aluminum 
Alloys 

Sand Casting √ √ √ √ 
Permanent Module Casting    √ 
Hot Rolling  √   
Cold Rolling  √  √ 
Forging  √   
Extrusion    √ 
Sheet Metal Forming (Shearing, 
Bending, Deep Drawing etc.)  √ √ √ 

Spinning    √ 
Wire Drawing  √ √ √ 
Heat Treatment √ √ √ √ 
Galvanizing √ √   
Electroplating (Cu/Ni/Cr)  √ √  
Welding √ √  √ 
Brazing/soldering   √ √ 
Painting √ √ √ √ 
Tube Forming  √   

Source: SME survey, 2008 [19] 
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3.6.1 Production Plan on LEIs 

Product line of Light Engineering Sectors needs standard and systematic production process. The 

production process of LEIs is different for different products. A typical production process has 

illustrated in Figure-3.2. 

 

 

 
Figure –3.2: Typical Production line of LE Products 

Source: Uddin, M. K., 2014 [19] 
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3.6.2 Typical Production Process used for Metallic Materials 
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Figure – 3.3: Typical Production Processes used for Metallic Materials 
Source: Uddin, M. K., 2014 [19] 
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3.7 A typical value chain for a production process 
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Figure – 3.4: Value chain for Light Engineering Product: Design to Consumer 
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3.8   Identified Applications and Technologies for SMEs  

3.8.1 Technologies 

3.8.1.1  Wireless Networks and Satellite Technology 

These have evolved to the point where wireless access is generally available. Use of wireless 

networks have been made attractive by the emergence of standards (e.g. Bluetooth and WAP), 

inexpensive standards-based devices, and a wide array of digital programmable devices, many of 

them portable. 

 
 
3.8.1.2  Monitoring and Sensing Technology 

Monitoring and sensing devices are prevalent in a wide range of applications. For example, these 

are used extensively in cars and other vehicles, where they continuously monitor component 

performance. They are appearing in personal medical devices, consumer packaging (including 

clothing labels) and as part of smart-highway infrastructure. The list of uses expands daily. 

Coupled with wireless networks, this technology is a key foundation of rapidly increasing 

telematics, telemedicine and similar network-based solutions. 

 
 
3.8.1.3  Geospatial Technology (including remote sensing) 

This is being used in a wide range of applications, from subsurface mineral analysis to land-use 

monitoring and vehicle location tracking. Improvements in sensor technology, especially in the 

spatial, spectral, radiometric and temporal resolution, have allowed the proliferation of feasible 

applications. Geospatial technology provides the mapping support required for navigation systems 

that form a key part of the rapidly evolving telematics market. 

 
 
3.8.1.4  E-commerce/ e-Business 

This is defined as sales or purchases over the Internet, with or without on-line payment, excluding 

private networks. Dramatically increased computing power, the rapid growth of broadband 

networks and out-of-the-box software solutions are the key drivers behind the rapid growth of e-

commerce across all sectors of the economy. 
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3.8.1.5  Automation and Control Technologies 
 
Essentially, an automation and control system combines a number of supporting technologies, 

coupled with ‘intelligent’ ICT. ICT is now advancing as the most basic technology for automation. 

With more powerful processors and smarter lower-cost sensors, robot systems are becoming more 

intelligent. They have been using in manufacturing applications and new uses are starting to 

emerge in entertainment, and the social and environmental fields, amongst others. 

 

 

3.8.1.6  CAD/CAM and Rapid Prototyping Software 

3D modeling in particular has long been integral to industrial manufacturing businesses. With the 

increased availability of affordable, off-the-shelf software and improved 3D modeling capabilities, 

the use of CAD/CAM is growing in a variety of industries, including clothing and textiles, mining 

exploration and production, and building estimation and construction scheduling. 

Engineering design through Computer aided design (CAD) allows an organization to make high 

quality specialized designs rapidly. The design can be tailored to meet individual customer needs. 

 
 
3.8.1.7  Decision-Support Systems (Smart Systems) 

These are computer-based advisory systems to assist decision makers in product and process 

design, tools and equipment selection, production scheduling and control, materials management 

and other areas. Simulation and modeling are becoming the accepted norm for product and process 

design and implementation. Decision-making “cockpits” and “dashboards” provide an 

unprecedented ability to evaluate the impact of options, alternatives and issues regarding product 

and operational performance, based on up-to-the-moment status data from across the business. 

 
 
3.8.1.8  Computer- integrated manufacturing (CIM) 

CIM, a combination of information technology and factory automation blends development in 

manufacturing with information technology to achieve competitive advantage. When properly 

organized, CIM offers the opportunity to automate design, manufacturing and production planning 

and control [6]. These include but not limited to:  
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 Flexible Manufacturing Systems (FMSs): Quickly produce a variety of high quality 

product efficiently. It allows an organization to produce high-specialized designs.  

 Computer based production planning and control: This system allows an organization to 

cope with the complexity of managing facilities that produce a wide variety of specialized 

products without losing efficiency [6]. 

 
 
3.8.2 Applications 

3.8.2.1 Customer Relationship Management 

CRM, the applications software that allows enterprises to deepen their relationships with 

customers through more effective sales management and customer service. The software includes 

inbound e-mail management, outbound e-mail marketing campaign management, call centers, chat 

groups, voice-over IP (VOIP), knowledge-based searching, and customer self-service and 

interactive selling software. ECRM is becoming a cornerstone of e-business implementations. 

 

CRM software is a category of software that covers a broad set of applications and software 

designed to help businesses manage customer data and customer interaction, access business 

information, automate sales, marketing, customer support and also manage employee, vendor and 

partner relationships. Typically, CRM software is used in the enterprise, however in many products 

scale to a business of any size. 

 
 
3.8.2.2 Enterprise Resource Planning (ERP) 

ERP refers to an integrated suite of business applications that typically includes a variety of 

financial and HR management products. At present, most ERP vendors are actively pursuing e-

business integration strategies that include web-enabling ERP business functions, linking e-

business servers to ERP business functions, and integrating ERP business functions with their 

business partners. Convergence between ERP and supply chain management (SCM) applications 

is also under way. 
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3.8.2.3 Multimedia, Virtual Reality and Augmented Reality Technologies 

These technologies combine sound, video, text and graphics into a set of systems, products and 

services that are essentially interactive in nature. Multimedia standards, storage and interface 

technologies, tools and applications are evolving at a frenetic pace. Thus, the content side of the 

information revolution is now in a position to take advantage of the rapid growth of broadband 

networks that are making a wide range of new business applications possible. Such applications 

are starting to emerge in all of the targeted sectors. 

 
 
3.8.2.4 Knowledge Management System (KMS) 

This is a business concept that includes concerted, coordinated and deliberate efforts to maximize 

an organization’s performance by creating, capturing, sharing and leveraging knowledge from 

internal and external sources. Extensible Markup Language (XML) is a metadata language widely 

used as the basis for knowledge management in a variety of business applications. A growing set 

of XML based languages is being developed to meet the particular needs of specific business 

sectors (e.g. automotive sector, financial reporting). 

 
 
3.8.2.5 Advanced marketing Techniques using ICT 

 Technologies to Improve Marketing Strategy 

It is important to understand the concept of marketing strategy to comprehend the impact of 

technology on strategy. This is necessary since there is a lack of clarity. Alghamdi and Bach 

(2014), identifies targeting, segmentation, positioning, and differentiation as marketing 

strategies. In the same breadth, El-Ansary (2006), identified marketing mix elements or the 4-

Ps mix including product, pricing, promotion, and place as marketing strategies [39].  

These accounts of marketing strategy fail to differentiate between marketing strategy and 

marketing management. The involvement of technology in marketing strategy leads to 

improved communication, better product content, and connection in a market between 

consumers, company, and competitors. Technology like the internet builds brands with better 

content that connect with consumers and give a company competitive advantage over 
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competitors. Brands that can connect with the market communicate better in context, and 

connects by increasing followers, connections and likes in the market. 

 

Communication
 Segmentation

Targeting
Differentiation

Positioning
Strategies

Content
Better product

Company
CompetitiveConnection

Consumers
Company

Competitors

 

Figure –3.5: The involvement of technology on marketing strategy 
Source: Alghamdi, S. and Bach, C., 2014 [39] 
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Figure –3.6: The impact of Technology on marketing strategy 
Source: Alghamdi, S. and Bach, C., 2014 [39] 
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3.8.2.6 Advanced Operations Management using ICT 

 Operations as value creation process 

Operations system forms the transformation process between the inputs and the outputs of 

a manufacturing company and thus it works a value creation process. 

 

 

Figure – 3.7: Operations as a value creation process 

 

 Information technology in Operation 

The use of information technology in manufacturing operations can be divided into four 

major group of software systems: 

 Enterprise resource planning (ERP) 
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Figure – 3.8: Functional Areas as Independent Operations 
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Figure – 3.9: ERP Systems: Link Functional Areas with a Common Software Platform and Database 

 

 

3.8.2.7 Total Quality Management (TQM) 

TQM describes a management approach to long–term success through customer satisfaction. In a 

TQM effort, all members of an organization participate in improving processes, products, services, 

and the culture in which they work. It uses strategy, data, and effective communications to integrate 

the quality discipline into the culture and activities of the organization. In a single word TQM is a 

management system for a customer-focused organization that involves all employees in continual 

improvement. 

There are eight primary elements of TQM also known as 8 principals of TQM is as bellow: 

 Customer-focused 

 Total employee involvement 

 Process-centered 

 Integrated system 

 Strategic and systematic approach 

 Continual improvement 

 Fact-based decision making 

 Communications 

Total Quality Management Benefits 

 Strengthened competitive position 
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 Adaptability to changing or emerging market conditions and to environmental and 

other government regulations 

 Higher productivity 

 Enhanced market image 

 Elimination of defects and waste 

 Reduced costs and better cost management 

 Higher profitability 

 Improved customer focus and satisfaction 

 Increased customer loyalty and retention 

 Enhanced shareholder and stakeholder value 

 

3.9   Value chain with ICT integration- A conceptual model 
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Figure –3.10:  ICT embedded Value Chain of LE product: Design to Consumer 
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3.10 Case study - A finishing industry 

The Dhaka Tin Printing; a manufacturing based SME located at Matuail South Para, Demra, Dhaka 

using a production process to deliver intermediate product of large manufacturing industry. In this 

thesis aforesaid conceptual model has been mapped to upgrade this SME. Beginning of the case 

study the existing process of manufacturing has been illustrated along with a brief description. 

 

 

 

 
Figure:  3.11 A – Enamel coating on tin plate step 1  Figure:  3.11 B – Enamel coating on tin plate step 2 
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Figure:  3.11 C— Placed tin plate on burnishing rack  Figure:  3.11 D— Burinshing rack on heat chamber 

 

 

 

 
Figure:  3.11 E – 700 Machine started to print  Figure:  3.11 F—Printing is in progress 
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Figure:  3.11 G – A printed tin plate   Figure:  3.11 H – Shaping tin plate step 1 

 
 

 

 

 
Figure:  3.11 I –Shapping tin plate step 2  Figure:  3.11 J –Modling tin plate and join connector 
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Figure:  3.11 K – A connector   Figure:  3.11 L – Moulding tin container cap 

 
 

 

 

 
Figure:  3.11 M – Emboss foil seal  Figure:  3.11 N – Joinging emboss seal and on upside 

 
Upgrading SMEs using ICT has been stated in alignment with the ICT adaptation phases. The 

finishing industry can be upgraded in several ways i.e. can be fully automated by updating the core 
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production process, or automating the assembly part to deliver the finished product with high an 

investment. As the study concern with the low cost automation so core production process 

automation is out of the scope of the study. Other than the core production process, there are 

number of things that are the nascent stage of ICT adaptation and can add value to the supply chain 

for the SME and without this, enterprising is not possible.  In later part, this chapter has discussed 

how adoption of ICT can add value to the supply chain and which lead to an upgraded model of 

SME environment. Apart from this, the followings are the consequence form the case study: 

 

 The conventional supply chain of the finishing industry.  

 How ICT is used to upgrade the supply chain of the finishing industry. This has 

illustrated using an ICT embedded supply chain for the finishing industry in next 

subsequent sections  

 How e-commerce functions on the finishing industry 

 Services gained for using e-commerce/ e-Business by the SME 

 How dose VTS upgrade the SME’s supply chain  

 Facilities gained for using VTS by the SME 

 Adopting E-mail Marketing as advance marketing techniques and its return. 

 A competitive financial analysis. 

 

 

3.10.1 The full cycle process of the finishing industry 
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Figure –3.12: Flow diagram for collection of sample and finalizing the design 
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Figure –3.13: Process flow for raw material collection 
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Figure – 3.14: Existing printing process of the finishing industry (part1) 
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Figure – 3.15: Existing process flow of container assembly 
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Figure –3.16: Process flow of container delivery and collection of payment 
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Figure – 3.17: Existing process of the finishing industry (Part 2) 
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Figure –3.18: Process flow - diagrammatic view (Design to Consumer) 
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Figure –3.19: ICT embedded Process flow - diagrammatic view (Design to Consumer)  
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3.10.2 Proposed value chain for the finishing industry 
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Figure – 3.20: ICT embedded value Chain for finishing industry 

 
 

The proposed value chain highlights the following issues of the finishing industries. 

 E-commerce has been introduced for direct sale of products to all type of customers, 

i.e. retailer, whole sealer etc.  

 For after sale services CRM has been introduced. 

 Import of supplies and raw materials, TT process has been introduced. 

 Sampling design and selection of best fit design using CAD and DSS respectively 

 For transportation and delivery, tracking VTS services can be used. 

 For full automation ERP may introduced. 
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3.10.3 Integration of e-commerce on value chain 
 

3.10.3.1 How e-commerce functions 
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Figure – 3.21: Conceptual view to e-business 
 
 

The e-commerce or e-business reduce the intermediary beneficiary of product or services of any 

value chain. Customer of any type i.e. retailer, wholesaler or individuals have the equal access to 

product or services. It has established a direct network of communication and knowledge sharing 

with the end users of products. The investment is also marginal to establish an e-commerce 

network. It can be of both ways in either hosted or rental basis or individual’s portal.  
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Figure – 3.22: Detailed flow diagram for e-commerce 
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The above diagram demonstrates the details functionality of the e-commerce technology. At the 

very beginning of the process a customer has to access the e-commerce portal to know about the 

product or services. Whenever a product or services best fit the customer need then a request for 

product can be made through the portal. When the order is placed they had to provide the identity 

requirement and shipping address with payment terms. Payment can be on delivery or during 

placement of order. That facilitates a customer for hassle free order placement. 

 
 
3.10.3.2 Benefits of using e-commerce 
 

Direct Benefit:  

 Convenience and Easiness (collect order on the fly) 
 Offer product datasheets (product specification) 
 Stay open 24 hour a day, seven days a week and 365 days a year 
 Economy (No utility cost for order receiving and payment processing) 
 Boost brand awareness 
 Hassle free transaction through e-banking 

 
Indirect Benefit: 

 Attract new customers with search engine visibility 
 Keep eye on consumers’ buying habit 
 Selling products across the world (Exposed to world market which facilitates 

the export of the goods) 
 Analytics for both product and customer 
 Expand market for niche products 

 
Decrease Costs: 

  Advertising and marketing cost 
  Personnel 
  Eliminate travel cost and time 
   Decreasing cost of inventory management 
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3.10.4 Adaptation of VTS on transportation 
 
3.10.4.1 How VTS Functions  
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Figure – 3.23: Conceptual flow of VTS functionality 
 
 

 
3.10.4.2 Benefits of using VTS 

 Using VTS helps to reduce downtime, overtime, and improve drivers’ skills 

 The operational control to avoid robbery of the goods or the delivery vehicle. 

 Real time response for customer query on delivery status 

 Risk management to ensure shipment of goods/services on timely manner 

 Any deviation on vehicle schedule can be notified well ahead of time. 

 

3.10.5 Introduction of CCTV 

 Supervise the production process of a factory remotely.  

 Guide staffs and workers just like hand on guidance. 

 Ensure security of assets and equipment’s 

 Inspect the product readiness on time  
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3.10.6 Integration of advance marketing technique 

3.10.6.1 How does email marketing Functions? 
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Figure –3.24: e-mail marketing process diagram 

 
 

3.10.6.2 Email Marketing (Both Inbound and Outbound) 

Benefits of Traditional Marketing 

 Easily reach to the targeted local customer 

 The materials can be kept 

 It's easy to understand 

 

Drawbacks of Traditional Marketing 

 There is very little interaction between the medium used and the customers 

 Print or radio or television advertisements are very costly 

 Results of this marketing strategy cannot easily be measured 

 

Benefits of Digital Marketing 

 Targeted the local customer, as well as an international customer 

 International interest can have exposed the product to export market 

 Audience can choose how they want to receive your content 
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 Interaction with the audience is possible 

 Digital marketing is cost-efficient 

 Data and results are easily recorded which can be used for analytics 

 Level playing field 

 Real time results 

 Brand Development 

 

 

3.10.7 An automation model for finishing industry 
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Figure – 3.25: Proposed layout for ICT automation 
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Brief description on the proposed model: 
The above model has demonstrated the initiation, automation, integration and enterprising stage 

of ICT adoption phases as well for the finishing industry. Notable that the model has proposed 

keeping in mind with low cost of investment options according to the objectives of the study.  The 

model has adopted the following technologies and application to automate the SME. 

 

i) Computer/workstation 

ii) Closed-circuit television camera (CCTV)  

iii) Office application 

iv) KMS 

v) Online portal 

vi) Websites 

vii) Internet connectivity 

viii) E-banking technology 

ix) Cellular network 

x) CRM Application 

xi) CAD for designing 

 

From the proposed model a workstation/computer/ server is the heart of the model. It is the virtual 

office actually. Now see how this happened and how the same has been implemented according to 

phase of ICT adaption: 

 

 A Standalone computer has been setup and that has started the initiation phases of ICT 

adoption. With this setup it facilitates to start word processing, spreadsheet, database, 

drafting, graphics, intranet, email, website, product catalogue, etc. the ultimate objective 

gained from the same is to redesign the information flow e.g. 

 

o Spreadsheet for accounting entry. 

o Payroll management using spreadsheet. 

o Customer Information management using spreadsheet. 

o Using CAD Software for sampling and prototyping 
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 Now while internet is connected it has actually connected to almost all the necessary 

applications and technologies and the automaton stage begins. The individual ICT 

applications in place at this stage and automate individual functions. e.g.: 

o Financial Accounting, Material Accounting, Payroll, Invoicing would be employed 

for handling finance, inventory, staff and sales functions respectively as well. 

o Online portal for e-commerce/e-business for virtual sales shop 

o Email marketing application as advance marketing apps. 

o F-commerce, and social media commerce is also adopted at this same stage. 

o Competitor information gathering and self-explanatory analysis. 

o IP camera (CCTV) has connected at this stage for remote monitoring. 

o Material information preservation and cost benefit calculation. 

 

 The next stage of automation is actually integrating all the individual ICT applications. At 

this stage, the proposed model has configured at an advance stage. 

 

o CRM monitors the customer service and the delivery of goods. 

o E-Banking has enabled, the automatic notification of the payment notification. 

o Integration with the Banks back office system for automatic reconciliation of 

transaction, reducing the time and cost of accounting and finance of SMEs. 

 

Outcome from the proposed model: 

 Market Analysis for Raw Material using ICT  

 Collection of Raw Material with optimum cost 

 Customer feedback Analysis 

 Stock management 

 Payroll Management  

 Accounting Solution 

 Financial Inclusion 
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3.10.8 Financial Assessment 
 
3.10.8.1 Working out costs - The Terminology 
 
Costing means looking at the amount to be spent on selling a product, running a production process 

or delivering a service 

 

 Fixed and Variable Costs 

Costs in a business are either fixed or variable: 

o Fixed costs: These things are always exists in business, like plant, heating, lighting and 

rent/ Land. Sometimes called ’indirect’ or ’standing’ costs or simply overheads. 

o Variable costs: These include things like raw materials that vary in cost and quantity 

used. Sometimes called ’direct’ or ’running’ costs.  

It is necessary to know which costs are fixed and which are variable before start to work 

out the true production costs of a product, or how much it costs to deliver a service.  

 

In general, major costs are broken down like this: 

 

 Materials: A variable cost as it changes depending on how much is produced. 

 Direct labor: This is labor directly involved in production and not administration etc. This 

is usually seen as a variable cost, since people theoretically can be hired and fired according 

to need; in practice, this is not always easy to achieve. 

 Production Overheads: Usually considered a fixed cost, although increased levels of 

production can raise the amount of energy used. i.e. fuel, GAS, electricity and cost of other 

utility. 

 Research and Development: A fixed cost, budgeted for in advance and over long periods. 

 Marketing and Distribution: Mostly fixed costs but there are some exceptions; for 

example, the amount of a salesperson’s commission will vary with the amount they sell. 

 General Administration: A fixed cost 
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3.10.8.2 Calculation of Cost 

Table –3.2: Monthly wages for printing Unit 
 

HR wages Monthly (Traditional System) 

Job role  No of worker Scale 
Wages in 
TK 

Supervisor 1 15700 15700.00 
Asst. Supervisor 1 9700 9700.00 
Asst. Supervisor 1 9500 9500.00 
Worker 2 7700 15400.00 
Total 5   50300.00 

 

HR wages Monthly (Using ICT) 

Job role  No of worker Scale 
Wages in 
TK 

Supervisor 1 15700 15700.00 
Asst. Supervisor 1 9700 9700.00 
Asst. Supervisor 1 9500 9500.00 
Worker 2 7700 15400.00 
Total 5   50300.00 

 
 
Table –3.3: Weekly wages for Assembly Unit 

HR wages Weekly (Traditional System) 

Job role No of worker Scale Wages in TK 

Master 1 2200 2200.00 

Asst. Master 1 1800 1800.00 

Assistant 1 1600 1600.00 

Assistant 1 1500 1500.00 

Worker 1 1200 1200.00 

Worker 1 1000 1000.00 

Total 6   9300.00 
  

HR wages Weekly (Using ICT) 

Job role No of worker Scale Wages in TK 

Master 1 2200 2200.00 

Asst. Master 1 1800 1800.00 

Assistant 1 1600 1600.00 

Assistant 1 1500 1500.00 

Worker 1 1200 1200.00 

Worker 1 1000 1000.00 

Total 6   9300.00 
 
 
Table –3.4: Monthly wages for Administration staff 

HR wages Monthly (Traditional System) 

Job role No of worker Scale Wages in TK 

Manager 1 15000 15000.00 

Security Guard 2 6250 12500.00 

Total 3   27500.00 
 

HR wages Monthly (Using ICT) 

Job role No of worker Scale Wages in TK 

Manager  1 15000 15000.00 

Security Guard 2 6250 12500.00 

Total 3   27500.00 
 

 
 
Table –3.5: Monthly wages for Marketing and Distribution staff 

HR wages Monthly (Traditional System) 

Job role No of worker Scale 
Wages in 
TK 

Manager 1 15000 15000.00 

Executive 1 9000 9000.00 

Advertisement 1 10000 10000.00 

Total 3   34000.00 
 

HR wages Monthly (Using ICT) 

Job role No of worker Scale 
Wages in 
TK 

Manager 1 15000 15000.00 

Executive 1 9000 9000.00 

Advertisement 0  0.00 

Total 2   24000.00 
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Table –3.6: Operational Expenses 
 

Operational Expenses(Traditional System) 

Particulars Amount 

Rent Expenses 60000 

Miscellaneous  in production  9000 

Maintenance and Others 5000 

Overtime and festive 25000 

Total 99000 
 
 
Table –3.7: Offset paint price list 
 

Offset Paint Price List(Traditional System) 
Color Name Price/ 2 lb ( 0.91 L) Cost/ Sheet/ color 

Yellow  560.00 1.12 

Magenta 450.00 0.90 

Blue 570.00 1.14 

white 700.00 1.40 

Black 500.00 1.00 

Cost Per Sheet for 5 color 5.56 
 

Offset Paint Price List (Using ICT) 
Color Name Price/ 2 lb ( 0.91 L) Cost/ Sheet/ color 

Yellow  560.00 1.12 

Magenta 450.00 0.90 

Blue 570.00 1.14 

white 700.00 1.40 

Black 500.00 1.00 

Cost Per Sheet for 5 color 5.56 
 

 
Table –3.8: Miscellaneous Expenses 
 

Miscellaneous Expense (Traditional System) 

Products 
Expense Per Unit (area wise) Expense 

Per Unit Rent Administrative Marketing Others 

12.5 gm  0.1429 0.0655 0.0571 0.0929 0.3583 

25.0 gm 0.1667 0.0764 0.0667 0.1083 0.4181 

50 gm 0.3333 0.1528 0.1333 0.2167 0.8361 

100 gm 0.6667 0.3056 0.2667 0.4333 1.6722 

Sign Board 1.0000 0.4583 0.4000 0.6500 2.5083 

Miscellaneous Expense (Using ICT) 

12.5 gm  0.1429 0.0655 0.0810 0.0929 0.3821 

25.0 gm 0.1667 0.0764 0.0944 0.1083 0.4458 

50 gm 0.3333 0.1528 0.1889 0.2167 0.8917 

100 gm 0.6667 0.3056 0.3778 0.4333 1.7833 

Sign Board  0.7143  0.3274  0.4048  0.4643  1.9107  
 
  

Operational Expenses(Using ICT) 

Particulars Amount 

Rent Expenses 60000 

Miscellaneous  in production  9000 

Maintenance and Others 5000 

Overtime and festive 25000 

Total 99000 
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Table –3.9: Production information per day 
 

Production (Traditional System) 

Product Size Production/day (Unit) 

Tin 
Container 
Size in gm 

12.50 7000 

25.00 6000 

50.00 3000 

100.00 1500 

Sheet 20" x 30"  1000 
 

Production (Using ICT) 

Product Size Production/day (Unit) 

Tin 
Container 
Size in gm 

12.50 7000 

25.00 6000 

50.00 3000 

100.00 1500 

Sheet 20" x 30"  1400 
 

 
 
Table –3.10: Calculation of Cost per unit of Sheet 
 

Cost Per Sheet (20 inch x 30 inch) (Traditional System) 
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22.3333 0.5667 36 5.5600 1.7400 1.6767 333.3333 0.2500 

22.3333 0.5667 20 5.5600 1.7400 1.6767 333.3333 0.2500 

22.3333 0.5667 13 5.5600 1.7400 1.6767 333.3333 0.2500 

22.3333 0.5667 7 5.5600 1.7400 1.6767 333.3333 0.2500 

Cost Per Sheet (20 inch x 30 inch) (Using ICT) 

22.3333 0.4762 36 5.5600 1.7400 1.1976 333.3333 0.2500 

22.3333 0.4762 20 5.5600 1.7400 1.1976 333.3333 0.2500 

22.3333 0.4762 13 5.5600 1.7400 1.1976 333.3333 0.2500 

22.3333 0.4762 8 5.5600 1.7400 1.1976 333.3333 0.2500 
 

 

Table – 3.11: Cost and production information on signboard printing 

  Cost Per Sheet (20 inch x 30 inch)     
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NO 45.00 60.00 0.57 5.56 1.74 1.68 400.00 0.25 2.51 54.54 2.70 80950.00 30000.00 

YES 45.00 60.00 0.48 5.56 1.74 1.20 400.00 0.25 1.91 53.97 3.87 162350.00 42000.00 
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Table – 3.12: Miscellaneous Cost Calculation 

Sewing Product Weight Foil Paper Courier 
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Traditional System 

1000 2.5000 9.2593 12.7593 1000 1.0000 78.37 0.1914 0.0319 

800 3.1250 16.6667 20.7917 1000 1.0000 48.10 0.3119 0.0520 

700 3.5714 25.6410 30.8791 600 1.6667 32.38 0.4632 0.0772 

550 4.5455 47.6190 53.8312 600 1.6667 18.58 0.8075 0.1346 
Using ICT 

1000 2.5000 9.2593 12.7593 1000 1.0000 78.37 0.1914 0.0319 

800 3.1250 16.6667 20.7917 1000 1.0000 48.10 0.3119 0.0520 

700 3.5714 25.6410 30.8791 600 1.6667 32.38 0.4632 0.0772 

550 4.5455 41.6667 47.8788 600 1.6667 20.89 0.7182 0.1197 
  

 

Table – 3.13: Calculation of Cost per Unit Container  
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12.50 2.5000 0.6204 0.1544 0.0483 0.2000 0.2750 0.1898 0.0466 0.0079 1.5424 0.9576 38.3045 0.0069 0.0319 1.94 0.56 117691.47

25.00 4.5000 1.1167 0.2780 0.0870 0.2500 0.2750 0.2214 0.0838 0.0142 2.3261 2.1739 48.3090 0.0125 0.0520 2.81 1.69 304446.61

50.00 6.0000 1.7179 0.4277 0.1338 0.2857 0.4583 0.4429 0.1290 0.0218 3.6172 2.3828 39.7140 0.0192 0.0772 4.55 1.45 130526.92

100.00 8.0000 3.1905 0.7943 0.2486 0.3636 0.4583 0.8857 0.2395 0.0405 6.2210 1.7790 22.2373 0.0357 0.1346 8.06 -0.06 -2858.93

549806.07

12.50 2.5000 0.6204 0.1544 0.0483 0.2000 0.2750 0.1898 0.0466 0.0079 1.5424 0.9576 38.3045 0.0069 0.0319 1.96 0.54 112691.47

25.00 4.5000 1.1167 0.2780 0.0870 0.2500 0.2750 0.2214 0.0838 0.0142 2.3261 2.1739 48.3090 0.0125 0.0520 2.84 1.66 299446.61

50.00 6.0000 1.7179 0.4277 0.1338 0.2857 0.4583 0.4429 0.1290 0.0218 3.6172 2.3828 39.7140 0.0192 0.0772 4.61 1.39 125526.92

100.00 8.0000 2.7917 0.6950 0.2175 0.3636 0.4583 0.8857 0.2096 0.0354 5.6569 2.3431 29.2894 0.0313 0.1197 7.59 0.41 18399.11

556064.11

12.50 2.5000 0.6204 0.1544 0.0483 0.2000 0.2750 0.1898 0.0333 0.0066 1.5278 0.9722 38.8870 0.0069 0.0319 1.95 0.55 115749.80

25.00 4.5000 1.1167 0.2780 0.0870 0.2500 0.2750 0.2214 0.0599 0.0119 2.2999 2.2001 48.8915 0.0125 0.0520 2.81 1.69 304165.18

50.00 6.0000 1.7179 0.4277 0.1338 0.2857 0.4583 0.4429 0.0921 0.0183 3.5768 2.4232 40.3861 0.0192 0.0772 4.56 1.44 129156.59

100.00 8.0000 2.7917 0.6950 0.2175 0.3636 0.4583 0.8857 0.1497 0.0298 5.5913 2.4087 30.1086 0.0313 0.1197 7.53 0.47 21348.21

570419.79
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Cost per container with ICT 

Total

Cost per container with ICT and Time Variable 

 

 



95 
 

95 
 

Calculation of Profit: 

Pre Tax Profit = Sales Volume x (Sales Price – Unit Direct cost) – Fixed Cost 
 
Table— 3.14: Categorization of cost 

Categorization of Cost 
Cost Head Direct/ Variable   Fixed/ Indirect 
Land/Rent Expenses   Y 
Raw material  Y   
Labor wages Y   
Utility Cost   Y 
R&D    Y 
Marketing and Delivery   Y 
Administrative Expenses   Y 
Miscellaneous Expenses    Y 

 

Table – 3.15: Resource comparison 

Resource comparison Traditional process ICT embedded process 
Supervisor Printing 1 1 
Monitoring and Administration 1 0 
Machine operator 4 4 
Container fitting  6 6 
Gate keeper 2 1 
Delivery Team  3 3 
Sales and Marketing  4 1 
Total  21 16 

 
 
Objectives of the Enterprise 
 

 Profit maximization and  
 Recovery of Investment 

 
 Reduction of fixed Cost 

o Outsourcing: Call Centers 
o Joint Venture 

 Reduction of unit Direct Cost 
o Material Selection  
o Design 
o Productivity 
o Engineering Techniques 
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3.10.8.3 Profitability Analysis 
 
Formulas: 

Gross Profit margin = Gross Profit 
Net Sales (Revenue) 

  

Net Profit Margin = Net Income 
Net Sales (Revenue) 

  

Operating Profit Margin = Operating Profit 
Net Sales (Revenue) 

  

Pretax Profit Margin = Pretax Profit 
Net Sales (Revenue) 

 

Gross profit assesses a company's efficiency at using labor and supplies. The metric only considers 

variable costs, that is, costs that fluctuate with the level of output: materials; direct labor, assuming 

it is hourly or otherwise dependent on output levels; commissions for sales staff; credit card fees 

on customer purchases; equipment; utilities for the production site; shipping; etc. Generally, gross 

profit does not include fixed costs, or costs that has to pay regardless of the level of output: rent, 

advertising, insurance, salaries for employees not directly involved in production, and office 

supplies. 

Operating income is an accounting figure that measures the amount of profit realized from a 

business's operations, after deducting operating expenses such as cost of goods sold (COGS), 

wages and depreciation. Operating income takes a company's gross income, which is equivalent 

to revenue minus COGS, and subtracts all operating expenses and depreciation. A business's 

operating expenses are costs incurred from operating activities and include items such as office 

supplies, heat and electricity. 

Gross profit or profit after deducting cost of goods sold from sales is the first profit level in an 

income statement. Profit after deducting expenses from gross profit is known as net profit before 

taxes or pretax profit.  
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Profit after payment of taxes, or net income is the third and last profit level in the income statement. 

Each profit level uses a different profitability margin. Pretax profit margin is the tool used to rate 

profitability before taxes. 

Table – 3.16: Profitability Analysis after inclusion of ICT 
 

Profitability Comparison Container production 
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1.94 0.56 117691.47 1.96 0.54 112691.47 1.95 0.55 115749.80 

2.81 1.69 304446.61 2.84 1.66 299446.61 2.81 1.69 304165.18 

4.55 1.45 130526.92 4.61 1.39 125526.92 4.56 1.44 129156.59 

8.06 -0.06 -2858.93 7.59 0.41 18399.11 7.53 0.47 21348.21 

Total 549806.07   Total 556064.11   Total 570419.79 
 
 
3.10.8.4 ROI and BEP 
 

 Return on Investment (ROI)  
 

Return on investment (ROI) is a measure that investigates the amount of additional profits 

produced due to a certain investment. Businesses use this calculation to compare different 

scenarios for investments to see which would produce the greatest profit and benefit for the 

company. However, this calculation is also used to analyze the best scenario for other forms 

of investment, such as purchase a car, buy a computer etc. 

 

The simplest form of the formula for ROI involves only two values: the cost of the investment 

and the gain from the investment. The formula is as bellow. 

 

ROI (%) 

= 

Gain from Investment- Cost of Investment 
X 100 

Cost of Investment  
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The ratio is multiplied by 100, making it the form of %. This shows what % of an 

investment has been gained back after a period of time.  

 

 Using the standard theory, the ROI has been calculated for the finishing industry which shown 

as bellow. 

 
Table – 3.17: Calculation of ROI (Return on Investment) 
 

Calculation in (%)

1 75096.43 -82.11989796 -82.0

2 80353.18 -62.98818878 -62.0

3 85174.37 -42.70857704 -42.0

4 87729.60 -21.82057695 -21.0

5 91238.78 -0.097056864 0.0

6 92151.17 21.84369843 22.0

With Adopt ICT (Ini tiation Phase only)

Year Profi t per Annum (TK)
Return on Investment

  
 

Table – 3.18: Calculation of ROI with time variable (Return on Investment) 
 

Calculation in (%)

1 1224164.62 -45.59268376 -45.0

2 1224164.62 8.814632479 9.0

With ICT (Automation Phase)

Return on Investment
Profi t per Annum (TK)Year

  
 

 
 Break Event Point (BEP) 

 
The point at which total of fixed and variable costs of a business becomes equal to its total 

revenue is known as break-even point (BEP). At this point, a business neither earns any profit 

nor suffers any loss. Break-even point is therefore known as no-profit, no-loss point or zero 

profit point. Calculation of break-even point is important for every business because it tells 

business owners and managers how much sales are needed to cover all fixed as well as variable 

expenses of the business or the sales volume after which the business starts generating profit. 

The computation of sales volume required for break-even is known as break-even analysis. 

The break-even analysis has summarized as bellow: 

 

 

Gain with ICT adoption 

Per Month (TK) 
Per Annum 
(TK) 

6258.0357 75096.4286 

Gain with ICT adoption 

Per Month (TK) 
Per Annum 
(TK) 

102013.7179 1224164.615 
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When there is a profit 

Revenues > Variable cost + Fixed cost 

At break-even point (BEP): 

Revenues = Variable cost + Fixed cost 

When there is a loss: 

Revenues < Variable cost + Fixed cost 
 

Figure –3.26: Principle of break-even point 

 

It has been depicted on Table-3.22 at the adoption of ICT as its initiation phase at year 5 (Five) 

ROI is almost zero and BEP (Break Event Point) has been consider at year 5 for this case study. 

On the other hand while adopted ICT with its automation phase ROI becomes positive at year 2 

and BEP has considered at year 2 as well. 

 

3.11 Summary 
 
This chapter has demonstrated the proposed model of low cost ICT automation following a 

detailed cost calculation. At the end, a break-even analysis has done and found that using the 

proposed model the said finishing industry would attained break-even on 2nd year of its operation 

while the ICT adoption is in place up to its automation stage and on 5th year of its operation on 

upgrading environment based on the investment up to initiation phase.  The next chapter is the 

data collection and analysis chapter; it has discussed the data collection methodology and the kind 

of questionnaires that has been applied to gather information about the SMEs of Bangladesh. Then 

it has discussed the techniques used to classify the findings and analyze those.  
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CHAPTER – 4 

DATA COLLECTION AND ANALYSIS 
 
4.1   Introduction 

Data was collected through interviews based on questionnaires (Appendix A affixes a full set of 

questionnaires). These questionnaires were distributed to 22 (twenty-two) SMEs within the Dhaka 

region. There was no special reason for selecting the Dhaka region, except that it was easier to 

access SMEs in this area. The owners of each SME were chosen as suitable candidates for the 

interviews as a fact that, they have a good understanding of the issues surrounding their businesses. 

A number of challenges appeared while collecting data. For example, the owners were always 

busy and so not easily accessible, and some of the questions were answered with ‘yes’ or ‘no’ 

without going into details. Generally, this would result in a follow-up phone call to clarify the 

answers later if required. Since the sample was very small, the findings has not been generalized 

in a statistical manner. However, since the study is qualitative nature, the results may still be used 

in a valid way to suggest problematic areas and possible solutions. 

 
 
4.2   Subjects 

There were no specific criteria used in selecting the 22 (twenty-two) SMEs that participated in the 

interviews. The selection was done on random basis and acceptance. All of the subjects were from 

Dholaikhal and Matuail of the Dhaka city as it was easier for author to access them. The targeted 

subjects were the business owners, because they are the ones that make decisions in their SMEs or 

because they could direct us to the relevant personnel. Attending the decision maker is very 

important for gaining a better understanding of the issues facing the SME.  

 

4.3 Data Gathering  

The questions were selected carefully: these were designed to gain an understanding of ICT 

knowledge and usage within the specific SME and to discover, if ICT is used, how it is 

implemented. Appendix A affixes all the questions that were asked to the owner/managers of the 

SMEs. The questions were open ended with the objective that they would be answered with as 
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much detail as needed. Around 65% of the interviews were conducted face to face with the 

different participants. The other 35% chose to answer the questions by themselves, due to time 

constraints, but a follow-up telephonic interview were done to clarify where needed. 

 

 

4.4 Data Analysis 

Since this study primarily uses a qualitative approach, the open-ended questions have been 

interpreted. As the research is not large, having only twenty-two respondents in the sample, the 

use of the quantitative method does not suit this type of research. After the interviews, the 

researcher’s notes has been examined for clarity. For analysis purposes, questions in the 

questionnaire can be grouped into the following logical groupings: 

 
 Workforce knowledge: Questions 1-3 aimed to understand the workforce employed 

by the SME and at the same time, it has confirmed that the business is an SME. 

 Current state of ICT within the SMEs: Questions 4-8 aimed to establish the present 

status of ICT usage within the SMEs and to establish if basic technologies, such as a 

telephone, and or an office cell phone are available. 

 Awareness of ICT: Questions 9 and 10 aimed to establish the levels of awareness of 

ICT and the knowledge economy by the SME owner (as an important part of the SME). 

 Decision-making process about ICT: Questions 11 to 15 aim to gain an understanding 

of the ICT decision-making process within the SMEs. Who makes decisions? What are 

the ICT decisions based on? Who maintains the ICT infrastructure? How do SMEs deal 

with growth, scalability issues and staying current and up to date? 

 ICT barriers: Question 16 aims to establish the barriers that prevent SMEs from 

adopting or implementing ICT in their organizations. 

 Current processing of information: Questions 17 to 19 aim to determine how the 

SMEs are doing their current processing of transactions. 
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4.5 Findings / Results 
 
The findings has been grouped according to the logical grouping of the questions discussed above. 

Once again, it is important to highlight that this research makes use of a qualitative approach in 

trying to answer the research questions. The replies were based on the experiences of the SMEs’ 

owners as they run their businesses. 

 

Table – 4.1: Tabular representation of survey data 

Website Email

Basic M/B/D Comp Rely Computer Phone ICT K.economy B.decission T.decission Dependency Customer Transaction Financial L/M/H

1 16 G8 M N Y N N Y N Owner Owner Y cell NR NR MR N N L

2 12 H D Y Y YO Y C N Owner O, FnF Y 50% Excel MR MR N Y L

3 4 P N Y N Y C N Owner Owner not sure NR MR MR N N L

4 14 H D Y Y YO Y C N Owner O, SP Y not sure Excel Excel MR Y Y M

5 7 P N Y NO Y C N Owner Owner N MR MR MR N N L

6 20 H D Y Y YO Y C N Owner Owner Y not sure MR MR MR N N L

7 13 G8 N N N Y C N Owner Owner not sure VC MR MR N N L

8 8 P N N N Y N N Owner Owner not sure VC MR MR N N L

9 22 G8 M Y Y YO Y IT N Owner Owner Y not sure VC MR MR N N M

10 6 P N Y Y Y Web N Owner Owner Y not sure VC MR MR N N M

11 12 H N Y YO Y IT N Owner Owner Y not sure VC MR MR N N L

12 17 G8 D N Y N Y C N Owner Owner Y VC MR MR N N L

13 9 H D N Y N Y C Y Owner Owner Y price info NR NR MR Y N L

14 25 H D N Y Y Y C N Owner Owner Y price info NR MR MR N N L

15 6 P N N N N N N Owner Owner N NR NR MR N N L

16 9 S D Y Y Y Y Web N Owner O, SP Y not sure VC MR MR N N L

17 11 P N Y N Y C N Owner Owner Y VC NR MR N N L

18 14 H D N Y Y Y C Y Owner Owner Y price info VC NR MR N N M

19 18 G8 D N Y Y Y C N Owner Owner Y design NR NR MR N N M

20 6 S D N Y YO Y C N Owner O SP Y price info NR MR MR N N L

21 6 B B Y Y YO N ICT Y Owner IT Expert Y 100% Online DB Excel Excel Y Y H

22 7 B B Y Y YO Y ICT N Owner IT Expert Y 100% Online DB POS Excel Y Y M

ICT Users 

Group

Serial 

No

No of 

workers

Logical Group on Questionary

Knowledge Current Status Awareness Decission Making Processing of Info

 
 
 
 
4.5.1 Workforce Knowledge 

All the respondents interviewed have a workforce within the required range as discussed in the 

definition of SME. The number of employees ranges from 4 to 30. This reflects that the chosen 

respondents were the right choice. The employees of all respondents have a minimum qualification 

of Grade 10 (SSC) and 31% of them employ people with tertiary education. This implies that an 

SME requires some level of literacy, but the problem is 60% respondents indicated that their 

employees are not computer literate. Only 5% having IT experts in their business as it is 

technology-based. The others do not have any ICT specialists working for them. 
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Figure – 4.1: Proportion of workforce knowledge 

 
 

 
Figure – 4.2: Proportion of owner’s literacy

 
 
 
4.5.2 Current State of ICT within the SMEs 
 
Almost all (80%) of the respondents agreed that their business uses some form of IT or ICT 

technology. In view of the above discussion on the high levels of computer illiteracy, the use of 
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user-friendly tools such as telephone, cell phone, fax, photocopier, POS and credit card machines 

facilitate the use of ICT in this circumstance. 70% of the respondents view technology as important 

part of their business. The kind of technology in use is mostly telephones and standalone computers 

for Internet purposes. 10% respondents having a network environment, as they are more 

technology-based companies. They use their networked environment to provide services such as 

Internet and sharing of work with clients and partners. 

 

 
 

Figure – 4.3: Status of ICT infrastructure 
 

 

4.5.3 Awareness of ICT 
 
Almost all the respondents have some sense of understanding of IT and the benefit might be, but 

not enough. They do not know about ICT and the differences from IT. They find IT/ICT 

complicated and do not want to try to understand it. However, none of them has any idea what the 

knowledge economy is. They do not have dedicated IT or ICT staff to carry out the ICT-related 

responsibilities. The majority (almost 70 percent) of the respondents generally use friends and 

family who know a bit about IT/ICT to help or give advice. Their awareness level is very low. The 

finding has discussed with a remedy of the problem followed by recommendation on next chapter. 
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Figure – 4.4: Proportion of ICT awareness 

 

 

4.5.4 Decision-making Process with regards to ICT 

All the respondents indicated that they are the main decision makers in their business with regard 

to all decisions, including ICT. All of them said that when there is a need for technology 

implementation, they go to IT shops to get advice on the matter or they ask friends and family that 

have knowledge of IT. The danger with this approach is that they rely on sales people who do not 

have any knowledge of their business to advise them on their ICT decision. The kind of 

information that the owner-manager gets from this process are not strategic and in line with the 

business goals. This reflects the lack of ICT specialist in the SMEs as discussed in the literature 

review on section 2.19.2 (Lack of necessary IT skills). 

 

Only five percent respondents employed dedicated ICT staff. They get help when there is a 

problem, generally from friends or family. Only ten percent respondents have expert technicians 

to maintain their technologies. Issues such as building a scalable ICT infrastructure to support 
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business processes and for future growth are not considered. Decisions are made randomly - there 

are no frameworks or decision structures for ICT. 

 

 
 

Figure – 4.5: Proportion of ICT decision-making process 
 

 

4.5.5 Barriers 

The respondents’ listed different barriers that prevent them from adopting or implementing ICT, 

ranging from socio-economic issues to technology-related issues e.g. lack of money, power cuts, 

lack of knowledge and possibility of fraud, technology intimidation and (perceived) high cost of 

ICT. The listed barriers are very much in line with the literature. Most of the barriers are possibly 

overcome by learning more about ICT and by SMEs employing knowledgeable ICT staff. 

However, financing with high rate of interest for SMEs and the complex paperwork for financing 

application has become vital as reported by the entire respondent. 
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4.5.6 Current Processing of Information 

All the interviewed SMEs use very basic ICT. They do not even keep an electronic database of 

their clients. Only 14% capture their transaction details on the computer by using a point-of-sales 

(POS) terminal, while the other 59% use manual methods for capturing their transactions. The ICT 

shop use POS to make the process more efficient and to deal with current levels of business. This 

POS is almost standard in the shop industry of Bangladesh. The owners admit that the information 

collected by the POS is used mainly for accounting purpose and not for data mining. The POS 

does have standard features that give some analysis, but these are not exploited to their full 

capacity. Another 9% respondents mentioned that they use spreadsheet to capture transaction data 

with financial record and customer documents. 

 

 
 

Figure – 4.6: Status of Information processing 
 
 
4.6 Summary 
 
All the subjects were from Dhaka. They meet the criterion that they should be the owner or 

manager of an SME. Being high-up in that business, they can give us a better view of ICT-related 

issues on that SME. While collecting data a number of challenges had faced; for instance, some of 
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the owner-managers were always busy and had no time to sit for the interview. In such cases, they 

had left with the questionnaires and followed up with a phone call interview. 

 

The questions were grouped into six logical sections. Data were interpreted and the findings were 

grouped in the same sections, which made it easier to analyze within a particular context. The 

findings has been summarized according to the same logical structure. The sample used above 

were small and needs to be extended in follow-up work with some statistics to support the findings. 

However, due to the limited scope of the thesis, this study is limited to the representation of the 

qualitative results only. 

 

The next chapter discusses the findings and suggests some recommendations based on those 

findings. Discussions and Recommendations are structured in the same logical grouping as 

discussed in section 4.4 (Data Analysis). Recommendations are followed by discussion of each of 

the logical group. 
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CHAPTER – 5 

DISCUSSION AND RECOMMENDATIONS 

5.1   Introduction 

The findings from the SMEs’ replies to the questionnaire reflect the need for further investigation 

on how SMEs can achieve understanding of the knowledge economy and the effect of ICT on it. 

The majority of the participants agree that to a large extent that rely on technology to run their 

businesses. They have basic ICT technologies implemented at their businesses, such as telephone, 

fax and point-of-sale (POS) devices, and some have Internet access. 

 

When examining the answers, it appears that the implementation of ICT has not been done from a 

strategic point of view, but is based more on specific needs that the SME has or might have. The 

fact is 80 % of the respondents indicate that they do not know anything about the knowledge 

economy and they have highlighted lack of knowledge as a problem, confirms that these SMEs 

implement ICT because of market forces rather than from a strategic point of view. Unlike big 

businesses, SMEs do not have a Chief Information Officer (CIO) or someone playing this role to 

make ICT decisions from a strategic point of view.  

 

This situation is forced by the fact that the owners, who make all the decisions in the business, as 

highlighted in the questionnaire, manage almost all the SMEs. The problem is that unless they 

come from an ICT background, the owners do not have any experience or knowledge of ICT and 

are intimidated by technology, as only five-% respondent pointed out. This affects ICT-related 

decisions, because they are not based on sound knowledge. In their endeavor to sell their products, 

sales representatives give advice to SME owners based on their products and paint a picture that 

looks good, without necessarily putting everything into context. If the SME owner follows the 

advice of the most persuasive representative, he or she may not end up with the most suitable 

product. 

 

The SMEs should thus employ an ICT specialist to look after the ICT needs of the business, or get 

a consultant to advise the SME owner on ICT-related matters at a strategic level. This should 
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improve awareness and knowledge of ICT, thus improving decision making related to ICT in the 

SME. 

 

 

5.2   Workforce Knowledge 

The findings reflect that the education levels of the staff of the interviewed businesses range from 

SSC to degrees, but none of them have any IT/ICT related skills. Knowledgeable and skilled ICT 

employees are very important in the knowledge economy for successful adoption and 

implementation of ICT, as stated in the literature that “well-trained human resources for 

developing relevant ICT applications, supporting and maintaining systems” are essential 

resources. 

 

As mentioned before, there is a need to have someone championing ICT in the business and driving 

the adoption/implementation process. Generally, this person needs to be someone with the right 

authority and influence; in the case of SMEs the owner can play this role. The role of CIO is a 

good example from big organizations of someone who drives ICT and its potential benefits. This 

role makes sure that any technology that is adopted and used by the business is in line with the 

business goal and strategies.  The different roles that support ICT, such as one to introduce 

technology or maintain it, also need to be established. Technology planners like architects are also 

very important, as they are the ones who develop the architecture or technology blueprint based 

on the business goals and objectives. They look at issues like scalability, technology platforms, 

creating models, future growth, etc. 

 

The findings validate the significant role that ICT knowledge and skills play. All the interviewed 

SMEs agree that they do not know much about ICT or knowledge economy, but they recognize 

the impact that ICT is making on the economy. They highlight a lack of ICT skills as a critical 

obstacle to their business using ICT as a competitive tool. 

 

Recommendations 

The first thing that needs to happen is that SMEs must establish ICT as a functional area, just like 
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the functional areas of finance or human resources. By doing so, they are recognizing ICT as an 

important function that deserves to be taken seriously.  

 

Once that is done they need to identify fitting roles for this function and establish their 

specifications, to know what abilities, skills and experience they are looking for when they want 

to fill the roles. When looking for staff to fill the positions they should make sure that they get 

people with the right qualifications and experience to do the job.  

 

If the problem is that an SME cannot afford someone with the required skills, then it could hire a 

consultant who can give advice and training. The objective is to get a consulting company that 

understands both ICT and the business aspect. The need for ICT strategic-level thinking within the 

SMEs is vital. Because random decision making with regards to ICT is a problem and that needs 

to be addressed in order to give SMEs competitive capability. 

 
 
 
5.3 Current State of ICT within SMEs 

The interviews show that in the SMEs involved in the study, some basic technologies such as 

telephones, fax machines and standalone computers are already in place for some sections of the 

business. This finding agrees with the literature that more than seventy % of Bangladesh SMEs 

have telephone (fixed or mobile). This means that the basic technologies are in place but Internet 

connectivity and mobile technologies still need to be increased. The SMEs recognize that 

technology is an important part of their clients’ lives, which means that it becomes important for 

their businesses too. All the interviewed SMEs say that their businesses are impacted by ICT in 

some way.  

 

The findings also confirm the fact that current technology implementation is not planned but 

random. All the interviewed SMEs admit that they did not have a plan in place when they 

introduced the current technologies into their businesses. Hence, they have only basic 

technologies.  
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Recommendations 

There are lots of technologies that SMEs can exploit; Jackson (2007), highlighted the use of 

connectivity, mobility and emerging technologies such as VoIP to leverage a business [13]. Having 

a computer is not good enough; connecting it to the Internet can bring an SME closer to its clients 

and suppliers. This can reduce turnaround times and provide a delivery platform for goods and 

services. Today almost everyone has a cellphone, which can work as a platform for marketing or 

selling products. 

The recommendation is that SMEs should start considering the adoption of various new 

technologies, making sure that such technologies are aligned with their business objectives. SMEs 

need to explore emerging technologies such as OSS, VoIP and mobile technologies. All this needs 

to be done at a strategic level, meaning that SMEs should employ the right people to assist in right 

places. 

 
 
 
5.4 Awareness of ICT 

In terms of the awareness of ICT, the study revealed that SMEs do not know much about the 

knowledge economy and that they know very little about ICT. This is in agreement with the 

literature, which highlights lack of knowledge as a problem. It simply means in order to succeed 

at playing a game its need to understand the game and the rules. Similarly, businesses rely on 

information in order to make informed decisions that gives them a competitive advantage. ` 

 

Many SMEs apply ICT haphazardly based on various reasons such as market influence, sales hype, 

supplier influence or customer influence. The application is thus, not often based on sound 

knowledge or business strategy rather caused by a lack of expert knowledge of ICT within the 

SME.  

 

Martin (2005) emphasizes, the owner-manager of the SME has limitations, including gaps in 

knowledge or capability. If the owner-manager does not know much about ICT or the knowledge 

economy, this affects the business since he or she sets the culture of the business [25]. 
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Recommendations 

Firstly, the owner-manager needs to become aware of and understand the benefits and the role of 

ICT within the SME. ICT then needs to be prioritized as a functional area. Once this is done the 

SME should build an ICT culture within the business, by making the business process more reliant 

on technology and less on manual processes, and by continually exploring all the various and 

newest technological options with their possible benefits to the SME. 

 

Constant communication with staff about what is happening is important to make all employees 

comfortable with it. The SME should also invest in training its staff about technology and 

encourage employees to use technology and join OSS communities. Martin (2005)   recommended, 

successful Internet adoption depend on different roles being set out [25]. The SME should thus 

develop different ICT roles and name them in such a way that everyone can relate to them with 

ease. The aim is to make technology easy and understandable so that everyone feels comfortable 

with it and applies it effectively. 

 

 

5.5 Decision-making process with regards to ICT 

The finding from the interviews was that the decision-making process is one sided. These results 

confirm the statement in the literature that the owner is the center of the SME business, making all 

or most of the decisions. This is a weakness, because the owner-manager of the SME is the decision 

maker in all aspects of the business, including ICT, without necessarily having proper knowledge 

of the ICT environment. The owner manager’s capability gaps or knowledge gaps, intuitive or 

organic styles, and motivations will influence his or her decisions. Random decision making about 

ICT is a problem and that needs to be addressed in order to give SMEs competitive capability.  
 

The fact behind the reasons is that the owner-manager may not have prioritized ICT as a functional 

area. ICT is seen more as a “nice-to-have”, something that you should have but could do without. 

The owner-manager should rather think of ICT as an essential function, like accounting, and either 

outsource it or employ someone permanently for it. 
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Planning the ICT implementation is essential if any business wants to employ it successfully. This 

means planning what to use, how to use it, when to use it, who is going to use it, what alternatives 

to use if it is not working, the infrastructure of it, how to grow it, when to retire it, etc. These are 

very important questions to answer before implementing ICT – it is critical to have someone with 

the right knowledge and expertise answering them. 

 
 
Recommendations 

Knowledge is the answer to decision making, therefore the owner manager needs to be equipped 

with ICT knowledge or surrounded by knowledgeable ICT people. The SMEs needs to establish 

ICT as a function, with ICT represented at the strategic level with input into decisions affecting 

the future direction of the business. The SMEs should have a dedicated person or group with the 

main aim of driving and looking after the technology needs of the SME, with the relevant powers 

to be able to execute such decisions. 

 

ICT decision makers should include different roles, such as leader of technology (warrior), 

translator of technology (interpreter), documenter of technology (clerk), and holder of special 

knowledge (priest). The objective in assigning roles is to make ICT more manageable and less 

intimidating. Therefore, it is vital to employ ICT staff with relevant experience and knowledge to 

ensure that decisions are relevant, suited to the SME and contribute to its success. 

 

The other solution is to use consulting agents to obtain information that can help in decision-

making. The concept of “CIO-on-call services” can be used to get expert advice. The challenge is 

to choose the right consultant with the appropriate technical and business experience, preferably 

an independent one with no association with any particular products. Ensure a knowledge transfer 

plan with the consulting company and that training of the SME staff is part of the output. Learning 

is a big part in knowledge management and decision making, with great benefits for the future. 

This aspect is crucial, especially for SMEs with their limited budgets.  
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5.6 Barriers 

The answers in the interviews regarding the barriers for successful implementation of ICT are, in 

line, with the literature review, which identified as obstacles. The barriers that are highlighted as 

major problems of Bangladesh are lack of knowledge about both the strategic use of ICT and ICT 

as a concept that followed by financing. All the respondents are agreed that understanding ICT is 

a challenge for them and emphasize the lack of IT skills as a problem. They complained that IT 

skills are too expensive because ICT specialists have big price tags. Generally, SMEs cannot afford 

expensive skills, whether ICT or otherwise, because of their small turnover and limited budgets. 

The problem of the ever-changing ICT environment is one that the respondents understand and are 

aware of, but keeping up with the changes is a bit difficult for them. Another problem that they 

highlighted a lack of trust in ICT, together with doubts about its security, because of lack of 

understanding it and because they cannot tell if they are being robbed. They would rather use 

methods that they understand.  

 

Another obstacle stood out, that of the present fuel (i.e. gas) shortage problem, which is a disaster 

and a threat to Bangladesh businesses. The problem is that customers start experiencing delays 

because the systems are offline, which destroys the benefits that technology should bring to 

businesses. The other obstacles discussed above can be overcome by employing experts with ICT 

skills and investing in, on ICT knowledge within the business. Most of the respondents did not 

classify these obstacles into impact areas. 

 

Recommendations 

The first step is to classify all the obstacles or stumbling blocks into impact areas, such as strategic, 

technological, or organizational and behavioral, as recommended by Ritchie and Brindley (2005) 

[21]. Once done, a plan of action should be drawn up to overcome the obstacles. Some of the 

barriers can be dealt quickly as they do not require money, while others can be planned for when 

funds become available. The advantage of grouping the obstacles is that the organizational and 

behavioral barriers can be solved with relative ease, while solving technology-related barriers 

might take time. 
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Lack of money can be overcome by exploring OSS solutions, by sharing resources with other 

businesses or by buying software as a service. The latter option has been growing slowly as we 

have seen consulting companies coming up with solutions in this field while service providers such 

as banks provide some of these solutions to their clients as value-adding services i.e. mobile 

banking, internet banking and RTGS, BEFTN and BACH facility. 

 

As an alternative to expensive in-house payroll systems, SMEs can outsource or rent these 

services. A good example is AB Bank providing solutions which offers its business account 

holders a payroll solution for running their monthly payrolls. As mentioned before, the benefits 

for the client are cheaper solutions and availability of experts, while the service provider does 

maintenance and upgrades of the systems. Similarly, AB Direct apps give their SME clients 

business support solutions, including small accounting software. These services are provided at a 

nominal cost of Tk. 142 per annum. If the SMEs were to buy the accounting software it might 

spend about Tk. 20000, in addition have to pay annual license fees. 

 

These examples indicate the availability of cost-effective solutions for SMEs and the drive to make 

ICT accessible to everyone. These solutions are applicable to all the groupings of barriers. 

 

Education about ICT resolve issues such as lack of knowledge, feeling intimidated by technology, 

and security, which fall in the organizational and behavioral grouping of barriers. Regarding 

security issues, there is a possibility of fraud in any system, not only an ICT system, but awareness 

of to protect yourself in the ICT environment reduce the risks. The problem of interrupted energy 

supply can be overcome by investing in alternative energy sources like generators or solar power. 

Consulting experts is a good place to start while do not know where to find the correct information. 

 
 
5.7 Current processing of Information 

Most of the benefits of ICT come from the data captured from customer, i.e. personal details and 

transactions details. The new economy is known as the “knowledge economy” due to this heavy 

reliance on information and data that is turned into knowledge. This knowledge is then used by 

the business to help its decision-making process.  
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Keeping records of transactions a business can learn and discover new information about the 

customers, such as their buying patterns or their tastes. Business Intelligence (BI) can be used to 

develop the competitiveness of the business, which motivates SMEs to drive to adopt ICT. BI tools 

are very expensive but using the same concept of “CIO-on-call services”, sharing BI can make it 

affordable for SMEs [41]. 

 

The findings of this study is that mostly SMEs do not keep electronic records of their customers 

or their transactions, which means that they do not have the electronic databases. Most (eight %) 

of the interviewed SMEs keep only manual records of their clients’ details and transactions. 

Manual records are difficult to analyze, especially when there are a lot of records. Those few 

records that are captured on the computer are isolated from the rest of the data in the manual record, 

so it is difficult to put them together to form a knowledge base. For example, the information 

captured on the point-of-sales (POS) devices is not combined with the rest of the customer 

information. 

 

Even if an SME has a database, the information is not exploited in any way that could highlight 

opportunities for marketing or growth. The concepts of data warehousing, data mining, business 

intelligence, customer hubs or product hubs do not exist in the SME environment. 

 
Recommendations 

SMEs should keep records of their customers’ details and capture all their transactions. They need 

to invest in databases, starting off with a simple access database only and moving on to more 

advanced databases as they mature, databases like Oracle or Sysbase, DB2 are too expensive and 

too big for them in the beginning. 

 

Storing data is very important but will not result in any benefit or competitive advantage unless 

the SME takes that data, starts analyzing it and studying patterns in it, and uses it to draw up 

business strategies. So apart from the database, the SMEs need to invest in or outsource analytical 

tools and skills in order to explore the information for potential benefits. This again reflects the 

need for knowledge and skills related to ICT. SMEs thus need to build their ICT systems in an 
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enterprising manner for effective customer relationship management (CRM) to gain a 360-degree 

view of their customers. 

5.8 General Recommendation 
 
In summary, the recommendations for SMEs to overcome barriers and improve implementation 

of ICT in their businesses are as follows:  

 

 SMEs should invest in educating their staff and management about ICT and its benefits. 

  They should invest in recruiting or outsourcing knowledgeable ICT specialists. 

 They should build a culture that is favorable to technology and innovative. 

 ICT decisions should be informed and based on ICT knowledge. 

 

The following general steps are suggested using ICT as a competitive tool 

 

 Set up ICT strategy based on the business goal and objectives. 

 Make sure the ICT strategy is aligned with the business strategy. 

 Identify the role that ICT is playing within the SMEs i.e. use focus-dominance model. 

 Select the right adoption strategy considering the nature of business i.e. “small firm 

perspective”. 

 

Finally, it is strongly recommended to establish a CFC for Dholaikhal Dhaka light engineering 

cluster providing multiple facilities including metal testing, skills development in CNC technology 

and heat treatment facility to improve production technology, product and quantity. 

 

 

5.9 Summary 

The study of the 22 (twenty two) SMEs has revealed and confirmed some of the issues with regard 

to the use of ICT as a competitive tool. All the owners who were interviewed have some basic ICT 

tools in their businesses and agree that technology plays an important part in their businesses. They 

also acknowledge that they have limited knowledge about ICT and the knowledge economy, which 

affects the ICT decision-making within the business. This study has revealed the weakness within 
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SMEs of a lack of strategic direction with regard to ICT. ICT is often implemented for survival or 

compliance purposes and not strategically, which could result in a competitive advantage for the 

SME. 

 

Basic technologies like telephone, fax, POS and Internet (in some cases) are already in place in 

most of the SMEs interviewed, but they are not used as an integrated solution for competitive 

advantage.  

 

By employing an ICT specialist or getting an ICT consultant to help the SME owner formulate an 

ICT plan and strategy, decision-making in the business is improved and lead to ICT being used 

strategically as a competitive tool. Thus get SMEs being part of the knowledge economy. 

 

The next chapter is the conclusion; it summarizes the thesis by making sure that all the questions 

have been answered and also make some recommendation of future researches based of the 

findings of this thesis. 
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CHAPTER - 6 

CONCLUSION 

ICT is an enormous subject that covers, amongst others, normal telephones, cellphones, mobile 

technologies, POS system, ERP solutions, CRM solutions, the Internet, Computers and networks. 

ICT is an enabler for global networking and used in different ways, such as administrative 

purposes, supporting business processes, production of goods and services, marketing purposes 

and increasing the company presence on the web. 

 

Depending on viewpoints, ICT may add values to business. When implemented haphazardly ICT 

might not add any value and probably not lead to any competitive advantage for business. 

However, ICT implemented as part of the business strategy to support the business processes leads 

to a competitive advantage. Therefor the manner in which SMEs adopt and implement ICT is 

important as it determines whether they gain competitive advantage or not. 

 

Governments, globalization, innovation, flexibility and drive for competitive advantages are 

needed for SMEs to adopt ICT. A number of barriers make it difficult for SMEs to adopt ICT, such 

as a lack of knowledge about the strategic use of ICT, a lack of necessary IT skills, perceived high 

setup cost, the ever-changing ICT environment.  

 

This study has resulted a simplified business processes, common data communication standards, 

better return on ICT investments, and efficiency gains, especially for the SMEs. This study has 

responded on the following issues; (i) How ICT can be used to automate and upgrade SMEs in 

Bangladesh, (ii) The current state of affairs regarding the use of ICT by SMEs in Bangladesh, (iii) 

The stumbling blocks for SMEs using ICT as a competitive tool, (iv) Ways for SMEs to use ICT 

to become competitive and upgraded. 

 

In addition to above, the study has deliberated the current technology status and needs for 

integration of ICT attaining competitiveness and prospective areas of business in the present global 

perspective and constraints. A model of low cost ICT integration for upgrading the light 

engineering sector in Bangladesh has been proposed as an outcome of the study. 
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The ICT problems in Bangladesh are both socio-economic and technological, ranging from 

connectivity problems to ICT-skills needs. Bangladesh SMEs have to take advantage of various 

emerging technologies. Even though the problem in rural areas is still bandwidth and availability 

of networks, mobile technologies have helped to close the gap. The number of cellphones with 3G 

or high-speed networks has increased. This is a market where the SMEs can exploit more rapidly, 

whether for marketing purposes or for delivering products or services. 

 

The study found that the basic ICT technologies such as telephone, e-mail and Internet via cell 

phones are already available in most SMEs. The biggest barrier to competitive implementation of 

ICT in their businesses is a lack of knowledge and expertise on all ICT aspects. This leads to poor 

decision-making regarding ICT, a lack of trust in the value and security of ICT, failure to take 

advantage of the benefits that even the simple technologies can give the business, and failure to 

utilize no-cost/low-cost software options. This thesis has shown that the key reason for SMEs’ 

failure to implement ICT to their competitive advantage is the lack of ICT knowledge, which leads 

to the failure to include ICT as a strategic and operational tool for business. 

 

The study has therefore indicated the need for SMEs to implement ICT in order to be competitive. 

All SMEs in Bangladesh seriously need to consider implementing more ICT, in order to remain 

competitive in today’s fast-moving global knowledge economy.  Role of ICT is becoming strategic 

in improving competitiveness of SMEs. As a result, the firms that use ICT grow faster, invest 

more, and are more productive and profitable than those that do not. ICT adoption with best 

practices in place strives for improvement in overall competitiveness of SMEs in a mix of 

dynamically changing environment. 

 

 

Future Work 

There is still a lot of research needed in this area, in the context of Bangladesh. Bangladesh, like 

many developing countries, relies on SMEs to reduce unemployment and to contribute toward the 

growth of the economy. Research into how ICT can enhance SMEs in order to keep them 

competitive and sustainable in the knowledge economy (information era) is at the top of many 
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governments’ agenda around the globe. It is thus important that proper need analysis to be 

undertaken and solutions to be provided that assist SMEs.  

 

Other factors, such as the characteristics of SMEs, to be studied in detail in order to see how these 

affects the adoption of ICT by SMEs. Geographical factors has not been studied here and it requires 

further study to determine the geographical struggles for introducing ICT to SMEs. The survey 

sample were very small compare to the number of SMEs, hence further survey is required to 

achieve the more specific result. SME is a massive area in terms of services and products, hence 

the process of automation is not unique. Further study is required for an optimized model of ICT 

automation. 

 

 

 

  



123 
 

123 
 

References 

1. Galloway, L. and Mochrie, R., “The Use of ICT in Rural Firms: A Policy Orientated Literature 

Review”, Info, vol. 7, Iss. 3, pp. 33–46, June 2005. 

2. Ahmed, S., “Economic Policy Paper on Assessing Appropriate Technology for SMEs” 

Published by The Dhaka Chamber of Commerce and Industry (DCCI) and The Center for 

International Private Enterprise (CIPE) under the DCCI-CIPE/ERRA Project, 2003. 

3. Dankbaar, B., ‘Technology Management in Technology-Contingent SMEs’, International 

Journal of Technology Management, Vol. 15, No 1/2 p. 70-81, 1998. 

4. Market L.R., “Contemporary Technology: Innovations, Issues and Perspectives”, South 

Holland, Illinois: Goodheart Willcox, 1993. 

5. Ahmed, M. U. and Chancellor, V., “The Small and Medium Enterprises (SME) In Bangladesh: 

An Overview of the Current Status.”, Dhaka, Bangladesh, 2005. Available on: http://bei-

bd.org/wp-content/uploads/2015/03/whc4f4b6cbe17f6f.pdf. [March 6, 2017]. 

6. Omae, M. O. and Ismail, A., “Use of ICT in Manufacturing”, Sustainable Research and 

Innovation, Jomo Kenyatta University of Agriculture & Technology, Nairobi, Kenya, 2013. 

7. Alauddin, M. and Chowdhury, M. M., “Small and Medium Enterprise in Bangladesh-Prospects 

and Challenges”, Global Journal of Management and Business Research: C Finance, Vol. 15 

Issue 7, Version 1.0, 2015. 

8. Rabi, R. I., Reza, S. M. S., and Raihan, S. M. S. “Empowering the Small and Medium 

Enterprises in Bangladesh: Lessons from China", The Fourth Intl. Conf. On Advances in 

Economics, Management and Social Study, Institute of Research Engineers and Doctors, USA, 

2015. 

9. “National Industrial Policy 2010”, Ministry of Industries, Government of the People’s 

Republic of Bangladesh, September, 2010. 

10. Bakht, Z., and Basher, A. “Strategy for Development of the SME Sector in Bangladesh”, 

Bangladesh Institute of Development Studies, January 2015. 

11. Lucchetti, R. and Sterlacchini, A. “The adoption of ICT among SMEs: Evidence from an 

Italian Survey”. Small Business Economics, vol. 23, pp. 151-168, 2004. 

12. Dudhe, H., “Role of ICT in improving SME competitiveness”, 8th ASM’s international E-

journal of ongoing research in Management and IT, Maharashtra, India, 2013. 



124 
 

124 
 

13. Modimogale, L. and Kroeze, J. H., “ICT and SMEs’ competitiveness”, In Proceedings of the 

13th International Business Information Management Association Conference, South Africa, 

2013. 

14. Martin, L. M. and Matlay, H., “Blanket Approaches to Promoting ICT in Small Firms: Some 

Lessons from the DTI Ladder Adoption Model in the UK”. Internet Research: Electronic 

Networking Application and Policy, Vol. 11, Iss. 5, pp. 399– 410, 2001. 

15. Dixon, T., Thompson, B. and McAllister, P., “The value of ICT for SMEs in the UK- A Critical 

Literature Review”. Report for Small Business Service Research Programme, the College of 

Estate Management, September 2002. 

16. Taylor, M. & Murphy, A., “SME and e-business”. Journal of Small Business and Enterprise 

Development, vol. 11, Iss.3, pp. 280–289, 2004. 

17. “Policy Strategies for Small and Medium Enterprises (SME) Development in Bangladesh.” 

Ministry of Industries, Government of the People’s Republic of Bangladesh, January 2005. 

18. Rabbani, K. S.-e-, “Economic Policy Paper on Light Engineering & Electronics Enterprise in 

Bangladesh.” Published by The Dhaka Chamber of Commerce and Industry (DCCI) and The 

Center for International Private Enterprise (CIPE) under the DCCI-CIPE/ERRA Project, 2005. 

19. Uddin, M. K., “Subcontracting: A Strategic Approach for SMEs Development in Bangladesh”. 

International Journal of SME Development, Small & Medium Enterprise Foundation, vol. 1, 

Issue 1, 2014 

20. Moodley, S., “Global market access in the internet era: South Africa’s wood furniture 

industry”, Internet Research: Electronic Networking Application and Policy, vol. 12, Iss. 1, 

pp. 31—42, 2002. 

21. Ritchie, B. and Brindley, C., “ICT adoption by SMEs: Implications for Relationships and 

Management”. New Technology, Work and Employment, vol. 20, Iss. 3, pp. 205-217, June 

2005. 

22. Corso, M., Martini, A., Paolucci, E. and Pellegrini, L., “Information and communication 

technology in product innovation within SMEs: the role of product complexity”. Enterprise 

and Innovation Management Studies, vol. 2, Iss. 1, pp. 35–48, 2001. 

23. Kotelnikov, V., “Small and Medium Enterprises and ICT”, Asia-Pacific Development 

Information Programme, e-Primers for the Information Economy, Society and Polity, 2007. 



125 
 

125 
 

24. Southern, A. & Tilley, F., “Small firms and information and communication technologies 

(ICTs): toward a typology of ICTs usage”, New Technology, Work and Employment, vol. 15, 

Iss. 2, 2001. 

25. Martin, L., “Internet adoption and use in small firms: internal processes, organizational culture 

and the role of the owner-manager and key staff”. New Technology, Work and Employment, 

vol. 20, Iss. 3, pp. 190–204, 2005. 

26. Blackburn, R. and McClure, R., “The Use of Information and Communication Technologies 

(ICTs) in Small Business Service Firms”, Small Business Research Centre, Kingston Business 

School, 1998. 

27. Millman, A.F., “Technology Transfer in the International Market”, European Journal of 

Marketing, vol. 17, Iss. 1, pp. 26 – 47, 1993. 

28. “Global Economic Prospects: Technology Diffusion in the Developing World”, Report of The 

International Bank for Reconstruction and Development/ The World Bank, Washington, DC, 

2008. 

29. Islam, M. N., Class Lecture, Topic: “Proactive Diffusion and International Transfer of 

Technology.”, Bangladesh University of Engineering and Technology, Dhaka, Bangladesh, 

2012. 

30. Jones, M. and Jain, R., “Technology Transfer for SMEs: Challenges and Barriers”, 

International Journal on Technology Transfer and Commercialization, vol. 1, Iss. 1-2, pp. 149-

150, 2002. 

31. Ahmed, M. U. “Globalization and competitiveness of Bangladesh’s Small-scale industries 

(SSIs): An analysis of the prospect of and challenges”, in CPD/UPL published, Bangladesh 

facing the challenges of Globalization, pp. 2, IRBD 2001. 

32. “The SME Sector: Taking Stock of the Present Situation”, Small Enterprise Development 

Facilities (SEDF/World Bank), mimeo, Dhaka, 2003. 

33. Ahmed, M.U., “Development of Small-scale Industries in Bangladesh in the New Millennium: 

Challenges and Opportunities,” Asian Affairs, vol. 21, Iss. 1, January-March, 2009. 

34. Levy, M., Powell, P. and Yetton, P., “IS Alignment in Small Firms: New Paths through the 

Maze”, IS Alignment in SMEs, p. 136, 2001. 

35. Taylor, M. & Murphy, A., “SME and e-business”. Journal of Small Business and Enterprise 

Development, vol. 11, Iss.3, pp. 280–289, 2004. 



126 
 

126 
 

36. “Subcontracting cell”, Bangladesh Small and Cottage Industries Corporation BSCIC, Dhaka, 

April 2004. 

37. Bangladesh Bureau of Statistics (BBS) report, Statistics and Informatics Division (SID), 

Ministry of Planning, Government of the People’s Republic of Bangladesh, Dhaka: Dynamic 

Printers, October, 2015. 

38. “ICT for Manufacturing”, workshop report under 7th Framework Programme for research 

(FP7) facilitated by the project IST-2001-65001 (IMS-NoE), CORDIS, June 2, 2005. 

39. El-Ansary, A.I., “Marketing strategy: taxonomy and frameworks”, European Business Review, 

vol. 18, Iss. 4, pp. 266-293, 2006. 

40. Ng C., “The Fedex Effect”, Rice Standard, editorial in Campus, September 3, 2010. Available:  

http://www.ricestandard.org/the-fedex-effect/. [March 9, 2017]. 

41. Perry, S., “SMEs get CIO–on–call.” ITweb, Johannesburg, South Africa, 12th Dec 2007. 

Available on: 

http://www.itweb.co.za/index.php?option=com_content&view=article&id=4657&catid=88:c

onsulting-and-it-services. [February 22, 2017]. 

42. Talukder,M. M., “Light Engineering Sector Survey and Product Mapping Report”, IFC-SEDF, 

2011.  



127 
 

127 
 

Appendix -A 
 
Questionnaire 
 
Interview question for small and medium enterprise.  
 
1. How many employees does your business have? ___________________  
 
2. What is the average level of education of your work force? 

___________________________________________________________ 
___________________________________________________________  

 
3. Are your employees’ computer literate? 

___________________________________________________________ 
___________________________________________________________  
 

4. Does your business rely on technology? 
___________________________________________________________ 
___________________________________________________________  
 

5. Does your business use any IT or ICT technology? 
___________________________________________________________ 
___________________________________________________________  
 

6. What information and communication technologies are in place in your business? 
___________________________________________________________ 
___________________________________________________________  

 
7. Do you have a computer in your business? 

___________________________________________________________ 
___________________________________________________________ 

 
8. Do you have a telephone line or fax line in your business? 

___________________________________________________________ 
___________________________________________________________ 

 
9. What do you understand about ICT? 

___________________________________________________________ 
___________________________________________________________  

 
10. What do you understand about knowledge economy? 

___________________________________________________________  
___________________________________________________________ 
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11. Who make decisions in your business? 
___________________________________________________________ 
___________________________________________________________ 

  
12. Who makes technology/IT related decisions in your business? 

___________________________________________________________ 
___________________________________________________________ 

  
13. Who maintains technology in your business? 

___________________________________________________________ 
___________________________________________________________ 

  
14. How dependent is your business on technology? 

___________________________________________________________ 
___________________________________________________________  

 
15. What industry does your business fall in to? 

___________________________________________________________ 
___________________________________________________________ 

  
16. What barriers do you find in implementing ICT solutions in your business? 

___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________  

 
17. How do you store customer information in your business? 

___________________________________________________________ 
___________________________________________________________ 

  
18. How do you record transactions? 

___________________________________________________________ 
___________________________________________________________  

 
19. How do you do your financial recording or bookkeeping? 

___________________________________________________________ 
___________________________________________________________ 
___________________________________________________________  

 

Name of the Respondent  

Address  
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Appendix -B 
 
Light Engineering and Electronic items produced in Bangladesh 

(At least prototypes are ready) 

Mechanical 

Conveyance: 

1. Bicycle or parts 

2. Rickshaw 

3. Motorcycle/ 3 wheeled vehicle assembly, manufacture 

4. Bus - body making 

5. 3 wheeled village van (Nasimon) using shallow pump engine 

6. Boat drive using shallow pump engine 

7. Metallic boat/river vessel/ motor launch building 

8. Railway spares (track sleepers, track shifter) 

9. Motor vehicle, 4 wheel 

10. Motor vehicle spares, fenders (bumper), silencer (exhaust), filters 

 

Construction and industry: 

11. Iron grill/Fence (workshop, on order) 

12. Concrete mixer machine 

13. Brick crusher 

14. Aluminum window and door frame 

15. Machine tools 

16. Injection molding machine 

17. Dies and molds 

18. Industry spares (Jute, Textile, tea, leather) 

19. Metallic parts of other products (cabinets of electronic items, electrical switch, etc.) 

20. Hand loom/power loom 

21. Paper cutting machine 

22. Plastic spares/parts 

23. Poultry industry items (feeder, etc.) 

24. Sewing/Embroidery machine 
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25. Metallic water tank 

26. Solar water heater 

27. Finishing industry (paint, electroplating, powder coating, etc.) 

28. Sheet re-rolling 

29. Foundry 

30. Rod re-rolling 

31. Wire drawing 

 

Domestic: 

32. Hand water pumps (Tube well) 

33. Gas cooker/hood 

34. Metallic Utensils (steel, aluminum, copper alloy) 

35. Special appliances (barbecue, grill) 

36. Metallic racks/ shelf/boxes 

37. Steel safe 

38. Metallic (steel) furniture 

39. Tricycles, etc. for children 

40. Bathroom fittings (taps, cocks, etc., not pipes) 

41. Solar water heater 

 

Agriculture: 

42. Power tiller assembly 

43. Indigenous appliances 

a. seeder 

b. weedier 

c. plantar 

d. sprayer 

e. water pump, human driven 

f. water pump, animal driven 

g. water pump, power driven 
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Medical: 

44. Mechanical aids (Crutch, walker, commode chair, etc.) 

45. Artificial limbs 

46. Hospital Beds 

47. OT lights, etc. 

48. Throat Suction devices 

49. Baby delivery suction cups & devices 

 

Electrical 

Conveyance: 

50. Front, back and internal Lamp covers 

51. Fans for buses 

 

Industrial: 

52. Electrical Welding machines 

53. Plastic Injection molding machine (manual) 

54. Transformers, large & medium (not for electronic apparatus) 

55. Control systems (temperature, speed, etc.) 

56. Contactor refurbishing 

57. Porcelain Bridge 

58. Main switch 

59. Distribution boards 

60. Electric iron (cloth iron) 

61. Electric soldering iron 

62. Electrical cables 

63. Transformer wires (chemically insulated) 

 

Domestic: 

64. Energy meter 

65. Distribution board 

66. Switch, plug, extension cord 
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67. Fan - ceiling, table, exhaust 

68. Light fittings 

69. Refrigerator 

70. Water heater 

71. Fluorescent light ballast, non-electronic 

72. Fan and lamp regulator, non-electronic 

 

Electronic 

Industrial: 

73. Transformers (small, for electronic apparatus) 

74. Electric Energy meter testing (Computerized) 

75. Area of Hide meter (Computerized) 

76. Electronic Score board (Computerized) 

77. Electrical switch Contact Resistance Meter 

78. Voltage Stabilizer (including microprocessor controlled) 

79. Voltage Protector 

80. Computerized line voltage monitor 

81. Computerized tester for UPS/IPS switching 

82. Microcontroller programmer 

83. Conference system 

84. Traffic light (microprocessor controlled) 

85. Taxi meter (microprocessor controlled) 

86. Cellular phone terminating device 

87. Automatic night light switching (light sensing) 

88. pH-meter 

89. Conductometer 

90. Radiation Survey meter 

91. Metal detector (Security) 

 

Educational: 

92. Electronic trainer boards 
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a. Linear 

b. Digital 

c. Microprocessor/Computer 

d. Radio receiver 

e. Television receiver 

 

93. Computer Interfacing including A/D conversion training 

94. Temperature controlled heating systems for research 

95. Assorted laboratory equipment 

 

Domestic: 

96. Radio/Cassette recorder assembly 

97. Television assembly 

98. Energy meter, electronic 

99. Voltage Stabilizer 

100. Voltage Protector 

101. Water pump controller 

102. Audio Amplifier, Public Address systems 

103. Battery backup ac power systems (IPS, UPS) 

104. Emergency light 

105. Solar Photovoltaic equipment 

106. Fan and lamp regulator 

107. Electronic switcher (ballast) for fluorescent lamps 

108. Electronics for Compact fluorescent lamps 

109. Low voltage dc power supply 

110. Automatic evening security light switching (light sensing) 

 

Medical: 

111. ECG Monitor (Computerized) 

112. EMG Equipment (Computerized) 

113. Lungs Spirometer 
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114. Muscle and Nerve Stimulator (for Physiotherapy) 

115. Iontophoresis Equipment (for therapy for excessive sweating) 

116. Centrifuge 

117. Water bath 

118. Colorimeter 

119. Culture oven 

Source: Subcontracting cell, BSCIC, Dhaka. 
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Appendix-C 
 
List of R & D and Scientific Organizations 
 
Name of Organization Designation of Head and Address 

 Agriculture:  

1. Animal Husbandry Research Institute Principal Scientific Officer 

Ram Mala, Comilla. 

2. Fresh Water Aquaculture Experimental Station Chief Scientific Officer 

Mymensingh. 

3. Bangladesh Agricultural Research Council 

(BARC) 

Chairman 

Farm Gate, Dhaka. 

4. Bangladesh Agricultural College  

 

Principal 

Sher-e-Bangla Nagar, Dhaka. 

5. Bangladesh Agricultural Research Institute 

(BARI) 

Director General 

Joudebpur, Dhaka. 

6. Bangladesh Agricultural University  

 

Vice-Chancellor 

Mymensingh. 

7. Bangladesh Cotton Development Board  Executive Director 

Khaamarbari, Farm Gate, Dhaka. 

8. Bangladesh Jute Research Institute (BRRI)  

 

Director General 

Manik Mia Avenue, Dhaka. 

9. Bangladesh Rice Research Institute  

 

Director General 

Joydebpur, Dhaka. 

10. Soil Resources Development Institute  Director 

Farm Gate, Dhaka. 

11. Fisheries Research Institute  Director  

Chandpur. 

12. Fisheries Inspection and Quality Control 

Laboratory 

Deputy Director 

Khulna. 

13. Forest Research Institute  Director 

Shola Shahar, Chittagong. 
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14. Livestock Research Institute  Additional Director 

Mohakhali, Dhaka. 

15. Hydraulic Training Institute Deputy Director 

Bhagyokool, Munshiganj. 

16. Institute of Nuclear Agriculture  

 

Director 

Mymensingh. 

17. Marine Fisheries Research Management and 

Development Project 

Project Director 

C.G.O. Building, 2, Agrabad. 

18. Marine Biological Research Station  Senior Scientific Officer  

Cox’s Bazar. 

19. River Research Institute  

 

Chief Engineer 

72, Green Road, Dhaka. 

20. Sugarcane Research and Training Institute  Director 

Ishurdi, Pabna. 

21. Soil Research Laboratory 

 

Director 

Green Road, Dhaka. 

22. Tobacco Research Station  Principal Scientific officer 

Burirhat, Rangpur. 

 Energy and Communication: 

1. Bangladesh Atomic Energy Commission (BAEC)  Chairman 

Gulshan, Dhaka. 

2. Road Research Laboratory  Director 

Darus Salam, Mirpur, Dhaka. 

 Health and Education: 

1. Bangladesh College of Physicians and Surgeons  President 

Mohakhali, Dhaka. 

2. Bangladesh Institute of Research and 

Rehabilitation in Diabetes, Endocrine and 

Metabolic Disorders (BIRDEM) 

President 

Shahbagh, Dhaka. 
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3. Bangladesh Medical Research Council  

 

Chairman 

Mohakhali, Dhaka. 

4. Bangladesh Fertility Research Programme  Director 

Green Road, Dhaka. 

5. Bangladesh university of Engineering and 

Technology 

Vice Chancellor 

Dhaka. 

6. Fertility Research Center  

 

Director 

Monammadpur, Dhaka. 

7. Gano Swastho Kendra  Director 

Savar, Dhaka. 

8. Institute of Cardio-vascular Diseases  

 

Director 

Savar, Dhaka. 

9. Institute of Public Health Nutrition Dietetics and 

food Science 

Director 

Sher-e-Bangla Nagar, Dhaka. 

10. Institute of Diseases of Chest  Director. 

Mohakhali, Dhaka. 

11. Institute of Nutrition and Food Science  Director 

Dhaka University Campus, Dhaka. 

12. Institute of Post-Graduate Medicine and 

Research (IPGMR) 

Director 

Shahbagh, Dhaka. 

13. International Centre for Diarrhoeal Diseases 

Research, Bangladesh (ICDDR, B) 

Director 

Mohakhali, Dhaka. 

14. Jahangir Nagar University  Vice Chancellor 

Savar, Dhaka. 

15. National Institute of Preventive and Social 

Medicine (NIPSM) 

Director 

Mohakhali, Dhaka. 

16. National Nutrition Laboratory  

 

Director 

Mohakhali, Dhaka. 

17. University of Chittagong  Vice Chancellor 

Chittagong. 

  



138 
 

138 
 

18. University of Dhaka  Vice Chancellor 

Dhaka. 

19. University of Rajshahi . Vice Chancellor 

Rajshahi. 

 

 Industries and Commerce: 

1. Bangladesh Council of Scientific and Industrial 

Research (BCSIR) 

Chairman, Mirpur Road, Dhaka 

2. Bangladesh National Scientific and Technical 

Documentation Centre (BANSDOC) 

Director 

BCSIR Campus, Dhaka 

3. Bangladesh Sericulture Research and Training 

Institute 

Director,  

Rajshahi. 

4. Bangladesh Tea Research Institute  Director General  

Srimangal, Sylhet. 

 Government Organizations 

1. Bangladesh Meteorological Department  Director 

Agargaon, Dhaka. 

2. Bangladesh Space Research and Remote 

Sensing Organization (SPARRSO) 

Chairman 

Agargaon, Dhaka. 

3. Bangladesh Standards Institution  

 

Director 

Motijheel, Dhaka. 

4. Central Training Laboratories  Director 

Tejgaon, Dhaka. 

5. Defence Science Organization  

 

Chief Scientist and Scientific Adviser, 

Dhaka Cantt., Dhaka. 

6. Environment Pollution Control Department  

 

Director 

Lalmatia, Dhaka. 

7. Housing and Building Research Institute  Director 

Mirpur, Dhaka. 

8. Museum of Science and Technology  Director 

Kakrail, Dhaka. 
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9. Geological Survey of Bangladesh  Director 

Kakrail, Dhaka. 

 

 Non-Government Organizations 

1. Bangladesh Academy of Sciences (BAS)  

2. Bangladesh Association for the Advancement of Science (BAAS) 

3. Bangladesh Association of Scientists and Scientific Professions (BASSP) 

4. Biggan Samskriti Parishad  

5. Bangladesh Chemical Society  

6. Bangladesh Physical Society  

7. Bangladesh Botanical Society  

8. Bangladesh Society of Microbiologists  

9. Bangladesh Diabetic Association  

10. Zoological Society of Bangladesh  

11. Bangladesh National Geographical Association  

12. Bangladesh Geological Society  

13. Fisheries Society of Bangladesh  

14. Society for Conservation of Nature and Environment (SCONE) 

15. National Oceanographic and Maritime Institute (NOAMI) 

16. Community Health Research Association  

17. Bangladesh Photographic Society  

18. Chattagram Biggan Parishad  

 


