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ABSTRACT 
 

Poor performance in manufacturing in Pakistan is due to technological obsolescence, low 

level of technological capabilities and poor technology climate. Development of such 

capabilities will not occur if left to market forces alone and will only be possible through 

the formulation and implementation of an up-gradation strategy based on strategic 

framework. This research, therefore establishes the need for such a strategy based on 

framework for up-gradation of industrial technology in Pakistan. Such strategy also stresses 

the need for Pakistan’s economy to also include within it important structural changes 

which other developing countries and newly industrialized countries have already 

embraced. In this regard the research highlights the need for Pakistan’s industrial sector to 

focus more on Medium, High Tech and R&D based manufactures. 

This research has also identified the targeted sectors using porter’s diamond 

analysis tool. The targeted sectors include; Low Technology (Ceramics), medium 

Technology Engineering (Automobile) and high Technology (Electronics) industries.   

Identification and critical analysis of various technological capabilities and 

supportive technology climate based on the targeted sectors, universities and R & D 

institutions in Pakistan has been carried out.  

Strategic framework based on three perspectives, each with three elements, 

representing technological capabilities and supportive technology climate has been 

established in this research. The framework includes; 

Indigenous Technology Development Perspective  

Elements 1: General technology status / competence level capability of targeted 

sector/industry.  

Element 2: Linkage (Collaboration) Capability among the various technology using, 

creating Sand governing institutions. 

Element 3: Research/Innovative Capability (Technology creating capability) such 

as universities and R&D Institutions.  

Import of Foreign Technology Perspective 

Element 4: Technology Acquisition Capability  
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Element 5: Technology Assimilations Capability   

Element 6: Technology Improvement Capability 

Supportive Technology Climate Perspective 

Element 7: Supportive Organizational Environment 

Element 8: Supportive Management Style 

Element 9: Supportive Government Role.  

Further research explores the need for Pakistan to develop all such capabilities. 

Empirical evidence on general technological status/ competence level, research/innovative 

capability, linkages capability and similarly on acquisition, assimilation and improvement 

capabilities indicators substantiated the claim that Pakistan has not yet developed these 

advance capabilities. In order to facilitate the capabilities building process, it is imperative 

for Pakistan to have in place an intelligent strategic framework followed by supportive 

technology institutional framework based on the strategy formulated in this research.  

The need for a supportive (fostering) technology climate to act as an enabling 

environment for the entire exercise in this research is also stressed. Whereas the empirical 

evidence indicates that the organizational environment in industries, universities and R&D 

institutions is highly individualistic, less ethical, hostile and run on corrupt practices. 

Similarly the management style is highly centralized, unparticipative, personalized and 

does not govern on established procedures. The evidence further explore that the 

government role is extremely unsupportive, dictatorial, obstructionist and does not play 

guiding and leading role for intelligent policy formulation and implementation. 

Based on the need establishment and strategic framework, recommendations and 

strategic directions for up-gradation of all capabilities along with supportive technology 

climate identified in the framework have been made in this research. Moreover, some 

macro-political, economic and cultural factors with special reference to developing 

countries and it implication for Pakistan has also been identified and deliberated, which 

influence this entire technology up-gradation exercise.  

The benefit of the up-gradation strategy based on strategic framework are 

established through a case study of an existing automotive vendor industry in Lahore, 

Pakistan, anticipating focused and sustained approach compared to string of random and 

undirected intervention for technology up-gradation in the past. 
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CHAPTER 1 
 

INTRODUCTION 

1.1  Introduction 

 The global competitive environment has created new challenges in 

international trade between developed and developing regions. Such challenges can 

affect corporate strategic directions and changing business and manufacturing 

strategies (Gordon and Wiseman, 1995; Sambasivarao and Deshmukh, 1995; 

Ferdows, 1997). For manufacturing enterprises in developing countries, these 

challenges mean that they requires additional effort to take to survive in the current 

global competitive environment (Mora-Monge, 2008). Manufacturing is a key to 

survival in developing countries under this global competition, because if the 

production is given a more strategic role beyond the traditional support for the 

marketing, it can play an important role in strengthening a company's market position 

(Wheelwright and Hayes, 1985) play. 

The available literature shows a fully documented contribution of 

manufacturing technologies for the global competitiveness of business skills (Monge 

et al, 2006;. Small and Yasin, 1997a; Wheelwright, 1984; Wheelwright and Hayes, 

1985). But in the coming decades, the use of more advanced manufacturing 

technologies will emerge, no doubt, be an important source of competitive advantage. 

Although the benefits of advanced manufacturing technologies and capabilities are 

already known, problems associated with the management process, from planning to 

implementation are the main obstacles to the effective use of such technologies 

(Gouvea da Costa and de Lima Pinheiro, 2009). The remarkable industrial 

achievements of the Asian countries like Korea and Taiwan are underpinned by the 

ability to master technological skills. These countries bought foreign technology from 

developed countries during their early phase of industrialization and developers of 

their own technological capabilities. Both Taiwan and Korea have rapidly moved into 

new fields of technology, and now reached at world-class level in the areas of state-

of-the-art technology, particularly in the areas of telecommunications and 

semiconductor (Rahman, and Bennett, 2009). 
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However, on the other hand, "the current status of Pakistan's manufacturing 

sector appears to be bleak, with mostly obsolete technology. Given the fact that state 

of the art complicated parts are not produced accurately and this leads . to high 

manufacturing costs, time and money As a result, the end product is of inferior quality 

and therefore not in a position to win the local consumer Consequently, Pakistan is 

rapidly losing its share in the international market. This is obviously a sensitive issue 

for the government ". 

Although, cheap labour was a source of comparative advantage for Pakistan at 

one time, “this factor alone no longer ensures competitiveness in the technologically 

stagnant manufacturing sector”. In short, “Pakistan is facing a problem of acute 

technological obsolescence” which leads to low manufacturing status. This research 

therefore argues for the following: 

 The need for the establishment of a national innovation system based on the 

indigenous technology development perspective, which in-turn places greater 

emphasis on strategies and measures to develop Pakistan’s own research/innovative 

capability, in order to eventually become a producer of    in house cutting edge 

technology.  

 The need for the establishment of a national technology system in Pakistan, 

which in turn places greater emphasis on strategies and measures that facilitate access 

to foreign technologies and support domestic efforts (especially at the firm level) to 

master the imported technologies, and thereby become an intelligent consumer of 

imported technologies. 

 The need for establishment of supportive technology climate system based on 

supportive technology climate perspective, which in-tern places grater emphasis on 

strategies and measures to create fostering and supportive technology climate to 

facilitate and accelerate the technology up-gradation process both during indigenous 

technology development and import of foreign technology.  

This research also highlights the “important structural changes which other 

developing countries have already incorporated into their industrial practices and thus 

emphasizes the need for a similar strategy to be drawn up for Pakistan”. 
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1.2   Technology background 

 Technology, being the core of any manufacturing activity, thus needs to be 

examined in greater detail. Technology is defined as “a set of pieces of knowledge, 

both practical and theoretical, know-how, methods, procedures and physical devices 

which incorporate such knowledge” (Dosi, 1984). 

1.2.1    Technology & Manufacturing Operation of the Firm 

 The conversion of natural resources into produced resources for economic 

growth is achieved through the production system of a country and consists of a series 

of transformation/conversion units. If the transformation operation of any given firm’s 

goods is examined, it can be seen that it is technology which transforms the material 

inputs into outputs. It may even be said that technology is the core of the 

transformation activity. Hence, it can be inferred that there are three controllable 

elements in any transformation activity, namely inputs, outputs and the technology 

used for transforming the inputs to outputs as shown in Figure 1.2.1. 

 In addition to these three elements, there is a fourth exogenous element that 

influences firm level / transformation facility operations. This fourth element is the 

technology climate. This refers to the national setting in which technology based 

activities are carried out.  

 

 

 

 

 

 

Figure 1.2.1 Technology and the Manufacturing Operation of a Firm (Dosi, 1984) 

 1.2.2     Technological Classification of Manufactures  

   Manufacturing output can be classified in different ways. Similarly an 

economy’s manufactured exports can be categorized into different groups according 

to their technological classification. These groups are resource-based, low-tech, 

Supportive Technology Climate 
 
 
 Input          Output
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medium-tech and high-tech manufactures (Lall and Weiss, 2003). These groups are 

discussed as follows: 

1.2.2.1   Resource-Based Manufactures (RBM)  

   BM includes processed foods and tobacco, simple wood products, petroleum 

products, dyes, leather (not leather products), precious stones and organic chemicals. 

Resource-based products can easily and labor intensive (e.g. simple food or leather 

processing) or capital, scale and skills-intensive (e.g. petroleum refining or modern 

processed foods). 

 1.2.2.2   Low Technology Manufactures (LTM)  

  LTM includes textiles, clothing, footwear, leather goods, toys, simple metal 

and plastic products, furniture and glassware. These products tend to be stable, well 

distributed technologies with low spending and low economies of scale have to. 

 1.2.2.3    Medium Technology Manufactures (MTM) 

    MTM includes automobiles, industrial chemicals, machinery and standard 

electrical and electronic products. These products tend to be complex, but not fast-

changing technologies that have advanced with technology and design skills and large 

scales of production. Within engineering products, there is a focus on product design 

and development skills and extensive supplier and supplier networks. 

 1.2.2.4     High Technology Manufactures (HTM) 

    HTM are complex electrical and electronic (including telecommunications) 

products, aerospace, precision instruments, fine chemicals and pharmaceuticals. The 

most innovative products in this category require high investments in R & D, 

advanced infrastructure and links between business, universities and research 

institutions. 

1.3 Problem Statement 

 The poor performance of Pakistan’s industrial sector is due to technological 

obsolescence, low level technological capability, and low manufacturing status. 

Pakistan’s current sphere of industrial concentration is centered within low 
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technology and resource based areas, rather than the desired medium, high 

technology, and R & D areas. Moreover the technology development in Pakistan has 

and still remains bleak and as a far cry from the desired outcome of becoming a 

producer of cutting edge technologies in certain areas. Similarly, Pakistan has not 

been able to become an intelligent consumer technology from foreign countries. 

Although huge investment have been injected throughout Pakistan history carrying 

substantial financial cost. These largely consisted of sting of random and multitude of 

undirected interventions for both indigenous technology development and import of 

foreign technology. Another impediment in this regard is poor technology 

environment (enabling environment), in order to facilitate technology up-gradation 

exercises.  

 It is important to realize that the up-gradation of technology along with 

creation of supportive technology climate will not occur if left to market forces alone, 

as been practiced in Pakistan. This requires concerted and directed efforts in the form 

of up-gradation strategy based on strategic framework. 

1.3.1     Summary of the problem statement 

Pakistan has not been able in: 

1. Producing cutting edge technologies in certain key areas 

2. Consuming technology from foreign countries intelligently 

3. Creating supportive technology climate 

4. Injecting focused, methodical and systematic interventions for technology up-

gradation 

1.4   Need for Technology Up-gradation Strategy  

 The focus has been made on realization of the need for the up-gradation 

strategy of industrial technology in Pakistan. 

1.4.1     Pakistan’s Position as per World Technological Status Pyramid 

  The world technological status pyramid provided in Figure 1.4.1 indicates 

that “Pakistan’s current sphere of industrial concentration is centered within the low 

technology and resource based areas, in contrast to the more desired medium,      
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high-tech and R&D areas (Government of Pakistan, 2005).” Figure 1.4.1 also 

indicates that “there exists a growing need for Pakistan to shift its current area of 

focus from low-technology and resource-based areas and instead move gradually up 

the technology status pyramid, towards high-technology areas, ultimately towards 

becoming an R&D based economy, as per the technological status pyramid 

(Government of Pakistan, 2005).” 

 1.4.2     Structure of Pakistan’s Manufactured Exports  

  The structure of Pakistan’s manufactured exports and its comparison with 

developing countries such as India, the People’s Republic of China, Malaysia and 

Thailand is shown in Figure 1.4.2.  

 

 

 

 

 

 

 

 

 

        Figure 1.4.1 World Technological Status Pyramid (Govt. Of Pakistan, 2005) 

Figure 1.4.2 Structure of Manufactured Exports (Lall and Weiss, 2003) 
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The figure compares and establishes Pakistan’s technological status. It 

indicates that Pakistan’s manufactured exports are largely concentrated within low-

technology manufacturing, making up 85% of its manufactured exports in 2000. 

Medium-technology manufactures comprised only 10% of Pakistan’s manufactured 

exports, with resource-based areas making up the remaining 5% (Lall and Weiss, 

2003). Furthermore it also clearly indicates that between 1981 and 2000 (inclusively), 

Pakistan had no focus on high-technology manufactures, which is in direct contrast to 

the other developing countries. Interestingly enough, over this same period of time, 

Pakistan has also consistently been overtaken by each developing country in all 

manufacturing categories except for low-technology 

 According to the World Bank, “developing countries which have focused on 

medium and high-technology manufactures such as China, India, Brazil, Mexico, 

Philippines, Thailand and Malaysia are gaining a larger share of this expanding trade 

and are subsequently growing faster (World Bank, 2002)”. This indicates that 

“Pakistan should also place a greater emphasis on these areas as it is these categories 

which are growing faster and are thus bringing about more rapid economic growth”. 

 Subsequently, Figures 1.4.3 and 1.4.4 present further quantitative evidence for 

the correlation between high-technology exports and GDP growth. These figures 

indicate that increases in China, Mexico, Malaysia, Philippines and India’s high-

technology manufactured exports were positively related to their levels of GDP 

growth. Thus, there is a strong correlation between high-technology exports and GDP 

growth; greater levels of high-technology exports lead to greater levels of GDP 

growth. This suggests again, that Pakistan should work towards developing its 

capabilities regarding medium and high-technology manufactures (TUSDEC, 2006). 

Further support for emphasizing the importance of medium and high-

technology areas in manufacturing is provided in the global trend in manufacturing 

value-added (MVA), as shown in Figure 1.4.5. The figure shows that whereas the 

world has progressively started relying on medium and high-technology areas for 

greater MVA, Pakistan instead still very much relies on resource-based and low-

technology areas for deriving the greater portion of its MVA. This then indicates that 

“Pakistan needs to integrate this structural change into its own industries by 

developing its indigenous technological capabilities in medium and high-technology 
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areas”. The following section shows Pakistan’s actual position in low-technology, 

medium and high-technology manufactures.” 

 

 

 

 

 

 

Figure 1.4.3 Correlation between High-technology Exports and GDP Growth (World Bank, 2002) 

Figure 1.4.4 Correlation between High-technology Exports and GDP Growth 

(World Bank, 2002) 

Figure 1.4.5 Difference in Structure of Manufacturing Value-Added (MVA): 

World and Pakistan (%) (Lall and Weiss, 2003) 
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1.4.3      Pakistan’s Position in Low-Technology Manufactures 

1.4.3.1    Ceramics sector 

   Pakistan is 92% of trade in the ceramics sector imports, exports, together 

making up 8% only, with export value of U.S. $ 19,780,000 in 2004-05 (TUSDEC, 

2006-7). The rising trend of imports in this sector is given in Table 1.4.1 that the 

imports into Pakistan were refractory of 426.27% over the period 2000 to 2001 

shows. In the event of ceramic sanitary ware, this increase is 333.5%, 569.9% for 

tiles, for insulators is 128.18% and 81.38% for tableware is in the period from  2000 

to 2001 and 2004-2005 (TUSDEC 2006 - 7). 

 Several meetings with various experts, industrialists and polytechnic institutes 

revealed that "Pakistan is unfortunately state of affairs in this sector primarily to 

technological obsolescence and lack of skilled workers are, with a strong need for the 

up-gradation of inefficient furnaces and the development of skills (HEC, 2007). 

"Therefore, to revive this traditional industry and new competition in the international 

arena, "it is necessary to develop the opportunities in this sector." 

 1.4.3.2     Textile and Clothing sector 

      Pakistan is heavily dependent on its textile sector in terms of foreign 

exchange earnings, as this area up to 70% of exports from Pakistan (Lall and Weiss, 

2003). Pakistan is next only to Bangladesh in the dependence on textiles and clothing, 

as shown in Figure 1.4.6. This dependence on textile and clothing industry has not 

changed much over time. As the global textile and clothing industry is relatively 

stagnant markets, the entry is relatively easy and the industry offers so spread some 

technological and skill benefits, this specialization is therefore not a good indicator of 

future growth (Lall, 2000). 

 Pakistan must therefore "in a fast-growing and technologically advanced 

products to diversify." Although most East Asian countries also began with a heavy 

reliance on textiles and clothing exports, over time, this trend changed, because they 

quickly moved into other activities. 

 In terms of competing with other developing countries in the textile and 

clothing market, Pakistan is still significantly behind, with China, Korea and India 

recorded the largest part of this industry, as in Figure 1.4.7 (Lall and Weiss, 2003). 
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Table 14.1 Pakistan's Imports of Ceramics (value in Million Rupees) (TUDEC, 2007) 

 2000 

to 

2001 

2001 

to 

2002 

2002 

to 

2003 

2003 

to 

2004 

2004 

to 

2005 

Total 
Multiple

Increase

Refractories 191.22 317.039 Not Available 505.34 1006.355 2019.954 5.2 

Sanitary ware 37.834 20.965 Not Available 61.84 164.031 284.67 4.33 

Table ware 316.963 275.447 Not Available 525.826 574.923 1693.159 1.81 

Tiles 426.04 562.305 Not Available 1632.626 2854.226 5475.197 6.69 

Insulators 24.968 7.028 Not Available 23.648 56.972 112.616 2.28 

 

Figure 1.4.6 Share of Textile and Clothing in Total Exports (%)  (Lall and Weiss, 2003) 

 

Figure 1.4.7 Textile and Clothing Exports ($ Million) (Lall and Weiss, 2003) 

 

 Moreover, the figure also shows that the textile and clothing industry in these 

countries make up "a large proportion of their exports." Performed according to a 
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study by the ADB, the main reasons for lack of competitiveness in Pakistan in textile 

and clothing industry, that "his competitors are investing heavily in expanding the 

industry, their skills and design base and moving into better quality (Lall and Weiss, 

2003 ). "Pakistan will continue behind its competitors, if not with its competitors in 

terms of technology, knowledge, design and quality. 

 It is therefore imperative that the technology up-gradation will be performed 

in this field, on an urgent basis by the "import of foreign technology as part of the 

National Technology System" (TUSDEC, 2006). 

1.4.4     Pakistan’s Position in Medium-Technology Manufactures   

1.4.4.1    Automotive Sector 

    Despite an annual world trade of US $800 billion in auto products, 

Pakistan’s exports in this market are relatively negligible, with export figures of $35 

million in auto products (EDB, 2006). Although the auto sector made up a share of 

16% in the overall manufacturing sector at the end of 2005-06, “Pakistan’s auto 

product imports still far exceed its exports, with imports of $1.1 billion in 2005-06 

(including CBU imports) (HEC, 2008). 

 According to the draft Auto Industry Development Programme (AIDP, 2006), 

the main reasons for these low exports are "low assembly and component production 

capacity, with high local demand, which remains uncovered by 20%." In addition, the 

level of technology in the vending industry low, mainly due to the high cost of 

technology acquisition - Most vendors adopt the more primitive methods of 

production. The low level of technology is making production competitive in high 

volume on the international market is a difficult task for the local automotive industry 

(EDB, 2006). 

 Therefore, the performance of the automotive industry can be improved by 

providing "a systematic approach to investment in production capacities, 

establishment of a fund for the acquisition of appropriate technologies and developing 

high value of critical components and so on (EDB, 2006)." 
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1.4.5     Pakistan's Position in the High-Technology Products 

1.4.5.1    Electronics industry 

    The top exporters of electronics from 2002 to 2005 are shown in Figure 

1.4.8. Pakistan has insignificant share in world exports of electronics, in comparison 

to the top exporters of electronics, during 2002-05. This is illustrated in Figure 1.4.9 

and Pakistan is primarily an importer of electronics and has shown a limited exports 

in this area, as shown in Figure 1.4.10. 

 After Pakistan Telecom Manufacturing Association, "Pakistan Telecom 

dealers Association and the Federal Board of Revenue, although electronics  800 

graduate every year in Pakistan are produced, the local electronics industry is not able 

to establish phone manufacturing companies and focuses primarily on re-exports of 

phones imported from China. " Thus, although Pakistan's human capital growth can 

be achieved growth in this sector, "it lacks the technical capabilities to assemble, 

manufacture and design their own products (TUSDEC, 2006-7)." 

 Therefore, in order to compete in the international level, it is necessary to 

develop these technological skills to the local industry level. The status of the 

production shows that Pakistan needs its technology on an urgent basis  to upgrade, 

but this requires concerted strategy in the form of framework. The development of 

such framework is the goal of this research. 

Figure 1.4.8 Top Exporters of Electronics from 2002-05 (TUSDEC, 2006-7) 
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Figure 1.4.9 Share of countries in world exports of electronics 2002-05 (TUSDEC, 2006-7) 

 

Figure 1.4.10 Exports and imports of Electronics for Pakistan in 2003-2004 (TUSDEC, 2006-7) 

 

1.5  Research Objectives 

The key objectives of this research endeavour are: 

1. To identify the key manufacturing / targeted sectors for technology up-

gradation in Pakistan. 

2. To identify the existing status of indigenous technology development 

capability in Pakistan. 

a. To identify the minimum technological competence level capability of 

the targeted sectors in Pakistan.     
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b. To identify the existing linkages (collaboration) capability amongst 

technology creating, using and governing institutions in Pakistan.  

c. To identify the existing research / innovative capability in technology 

creating institutions such as university and R&D institutions in Pakistan.  

3. To identify the existing status of import of foreign technology in Pakistan. 

a. To identify the existing status of the acquisition capability of the 

technology imported in the targeted sectors in Pakistan.  

b. To identify the existing status of the assimilation capability of the 

technology imported in the target sectors in Pakistan.  

c. To identify the existing status of the improvement capability of the 

technology imported in the target sectors in Pakistan.  

4.  To identify the existing status / position of the supportive technology climate 

in the universities, R&D institutions and the targeted sectors in Pakistan.  

a. To identify the existing status / position of the supportive organizational 

environment in the universities, R&D institutions and the targeted sectors 

in Pakistan.  

b. To identify the existing status / position of the supportive management 

style in the universities, R&D institutions and the targeted sectors in 

Pakistan. 

c. To identify the existing status / position of the supportive government role 

in the universities, R&D institutions and the targeted sectors in Pakistan.  

5. To establish the strategic framework for technology up-gradation in Pakistan.  

6. To identify the strategic directions for the up-gradation of the existing 

technology capabilities identified in preceding objectives.  

7. Implementation of the strategic frame work as a case study in an automotive 

industry for validation, analysis and recommendations.  

1.5.1     Summary of Research Objectives 

1. To develop Strategic Framework for up-gradation of Industrial 

Technology in Pakistan. 
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2. To suggest strategic directions  for up-gradation of industrial technology 

1.6   Research Methodology 

 To define the scope of research work, extensive literature survey based on 

websites, journal articles, Ph.D. dissertations, books, conference proceedings, 

research papers and scholarly articles was carried out. As a part of need assessment 

stage and to collect primary data in the targeted sectors through the use of 

questionnaires, also detailed interviews brain storming sessions were conducted with 

industrialists, academia and mangers.  

 Secondary data were collected through consulting literature and periodicals, 

and study of technical reports by different bodies of UNO. Data collected through 

questionnaire was analyzed using some descriptive and inferential statistics tools.  

 Based on extensive literature survey and data collection, the scope of research 

was defined both in terms of need assessment and problem identification.  

 Identification and critical analysis of each of the element indicating various 

technological capabilities and supportive technology climate was carried out. Problem 

was formulated by developing strategic frame work based on nine elements. Strategic 

direction was suggested based on recommendations from experts, industrialist, 

academia and government ministry, and technology up-gradation model. Case study 

using questionnaire in automotive vendor industry was carried out for validation of 

the frame work.  

 It is worth mentioning that the research does not encapsulate the analysis of 

the entire industrial technology in Pakistan but is focused solely towards the low 

technology ceramics sector, medium technology engineering (automobile) and high 

technology electronics sectors. These sectors have been identified as targeted sectors 

using porter’s diamond analysis tools. For automotive industry focused solely has 

been made towards automotive vendor industry of cars and motorcycles. The vendor 

industry consists of small and medium size manufactures who produce spare parts for 

both foreign and local automotive assemblers. The flow chart of the research 

methodology is shown in Figure 1.4-11.  
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Figure 1.4-11 Flowchart of Research Methodology 

INPUTS OUTPUTS ACTIVITY 

 Media Release 
 Economic Surveys 
 Literature from Other 

Organizations 

Information Gathering on 
Targeted Industry of Pakistan 

 Facts and Figures on 
Targeted Industry 

 

Individual Inputs 
 

Preliminary Brainstorming Session  

 Research 
Methodology 

 Questionnaire  

- Interviews 
 
Sample size = 90 
(Motorcycle vendors   = 22 
Motorcycle assemblers = 8 
Car vendors = 20 
Ceramics = 20 
Elect = 30) 

 

Need Assessment Survey   
Problems and 
Recommendations of 
Targeted Industry  

 Interview Results  
 Filled Questionnaires  

 
 

Problem Prioritization   

Assorted List of 
Problems with their 
Respective Frequencies  

Assorted list of problem   
 
 

Identification of Major Problem   

 
Areas of Focus   

 Industry 
recommendations 

 Individual brain 
storming    

 
 

Identification of Perspective and Key 
Elements  

 

List of 
Perspective and 
Key Elements & 
Strategic 

Technology  
Up-gradations Models of 

Various Countries 

 
 

Generation of Solution Ideas   

 

Strategic 
Framework & 

Strategic Direction 



 

17

1.7   Research Contribution 

 The research contributions are summarized as under: 

1. Identified targeted sectors using systematic approach by applying porter’s 

Diamond analysis tool rather than simply left to random selection as 

practiced in the past in Pakistan.  

2. Identified nine elements representing various technological capabilities and 

supportive technology climate. 

3. Identified the existing status of the nine elements based on real picture of 

industries, universities and R&D institutions.  

4. Established strategic framework for Pakistan represented by identified 

technological capabilities and supportive technology climate, to 

systematically follow well defined technological trajectory (path) in order to 

upgrade its technology to jump to higher technological curve, rather than 

left to random technology up-gradation exercise carried out in the past in 

Pakistan.  

5. Identified strategic directions for upgrading / improving each of the element 

representing various technological capability and supportive technology 

climate, identified in the strategic frame work. 

6. The frame work has been extended to environmental factors which influence 

the technology up-gradation exercise with special reference to developing 

countries and its implication to Pakistan.  

7. The validation of the frame work has been done on automotive vendor 

industry in Pakistan.   

1.8   Organization of Thesis 

 The thesis consists of ten chapters followed by appendices. Chapter 1 gives an 

introduction to the problem statement, technology background, need for technology 

up-gradation strategy, research objectives and methodology of the research. Literature 

review to define the scope of research work in field of technology up-gradation 

strategy is presented in Chapter 2. The identification of key manufacturing sectors as 

case study for up-gradation of industrial technology is stated in Chapter 3. These three 
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key manufacturing sectors included in the chapter are Low-tech / resource-based 

ceramics sector, medium-tech engineering sector and high-tech electronics sector. 

Indigenes technology development perspective in terms of three main elements 

is presented in Chapter 4. The chapter also highlights problems and issues faced by 

the targeted sectors and provide the details of the existing linkages (Collaboration) 

capability amongst industries, universities and R&D institutions. Further it gives 

detail information regarding the existing research / innovative capability of the 

universities and R&D institutions in Pakistan. Similarly the import of foreign 

technology perspective and existing status of supportive technology climate 

perspective is described in Chapters 4 and 5 respectively. Both these perspectives are 

elaborated in terms of three elements each. 

Based on these three perspectives, each with three elements presented in 

Chapter 4, 5 and 6, a strategic framework is formulated for up-gradation of industrial 

technology in Pakistan and is presented in Chapter 7. Detail recommendations in the 

form of strategic directions are presented in Chapter 8, while Chapter 9 covers the 

implementation of the strategic framework in the automotive industry as a practical 

case for validation. 

Finally, the thesis finishes at Chapter 10 by concluding the outcomes of the 

research and specifying recommendations for the future research endeavors. 

References and appendices, giving additional details of related information, are 

provided at the end.   
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CHAPTER 2 

LITERATURE REVIEW  
 
2.1 Literature Review 

 Wong Poh KAM (1999) introduced an analytical framework for the 

characterization of the general evolutionary paths for rapid technological catch-up 

towards the end of emerging markets. The framework is intended to integrate three 

theoretical perspectives: the resource-based view of the firm, the network interaction 

perspective on the technological learning process and the institutional economics 

perspective on the contexts of late industrialization. The framework has proved useful 

in explaining the different evolutionary patterns between these three different national 

innovation system. As practical examples, three late-industrialized economies in the 

developing world (Korea, Taiwan and Singapore) are listed as they achieved 

remarkably rapid industrial and technological catch-up despite receiving significantly 

different models of National Innovation System. 

The author categorized five generic routes for rapid technological catch-up,  

They are: 

1. "Reverse Value Chain" strategy (from OEM to ODM to OBM or OIM) 

2. "Reverse Product Life Cycle" Innovation Strategy 

3. Process Capability Specialist Strategy 

4. Product Technology Pioneering Strategy 

Wong’s work is related to the present research as acquisition of appropriate 

technologies has become a common practice for the industries engaged in technology 

innovations. For Pakistan to up-grade its industrial technology, making the correct 

choice of technology and then acquiring that technology by selecting proper mode of 

technology acquisition, are primary steps.  

Xinmin Peng et al. (2003) identified various mode of firm’s technology 

acquisition based on growth of Technological Capabilities (TC). The author further 

argues that advancement of technological capabilities is divided in to three main 

stages, namely;  



 

20

1. Technology imitation, 

2. System integration, and 

3. Indigenous innovation. 

According to the extent to firm’s R&D strength involvement, the modes of 

technology acquisition are divided into three types, as: 

1. External purchasing (i.e. Import of foreign technology), 

2. R&D cooperation and 

3. In-house R&D 

In this research it has further been suggested that any firm having TC of 

imitation should adopt the external purchasing mode of acquisition. Those firms 

having capabilities of system integration should go for R&D cooperation with other 

firms, and those firms having capabilities of indigenous innovation should build up 

their own in-house R&D for its technological up-gradation. The implication of this 

research for Pakistan can be, that the technological capabilities of most of the firms in 

Pakistan stand on “technology imitation”, so the firms’ strategy should be taking the 

external technology, through imitation This means that technology should be acquired 

from abroad in its initial stages of technology up-gradation. 

T.S. Durrani et al. (1997) have introduced a conceptual model that provides a 

formalized approach to technology acquisition. 

1. Staged process for the identification of a technology 

2. Methodology for measuring the technology and  

3. Decision process for the procurement of technology. 

In the First approaches towards technology acquisition, issues and weaknesses 

in technology acquisition process are addressed. Then, using charts the author 

developed a conceptual model for product development organizations. The model 

shows the relationship between technology sourcing activities, product development 

and strategic management processes which supports the development of business, 

product and technology strategies that are consistent with, and build on the strengths 
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of the company. It also acts as a knowledge base, accessible by personnel at various 

levels and functions across the enterprise. 

The model allows access to classified information on   technology acquisition 

technologies in terms of customer preferences and competitive abilities of the 

company, and the choice of the acquisition route. 

Qingrui Xu and Xiaoqing Zhao (2001) mentioned about technological 

revolution in China. Since late 1940s, China was found to work on 3-stage path of 

technological innovation i.e. Imitation path, Creative imitation, Improvement to 

Secondary Innovation. By the 1980s, worked in China formula of the acquisition and 

absorption of foreign technology, but after 1980, Chinese companies began using 

innovative portfolio view, and they began to innovate the list of investments held by 

investors. According to the research portfolio, innovation must also be balanced 

between the product and innovation, between radical and incremental innovation.              

Organizational and cultural innovation plays an important role in the technological 

innovation of the Chinese companies by improving the environment for technological 

innovation, together with the product and process innovations. 

Javier Revilla Diez (2003) compared groups of companies with different 

technological capabilities in Bangkok (Thailand), Penang (Malaysia) and Singapore in 

terms of their innovation activities, cooperation, and conduct assessment of economic 

conditions. Although striking differences are found between the regions, the 

comparison of the different technological capabilities groups is less conclusive. 

However, some empirical evidence suggests that technological capabilities, in fact, 

influence innovation. 

Li Mei (2008) analyzed the parts of the global automotive industry value chain 

and put some proposals for the automotive industry, China' categorized their  up-

gradation such as  Assemblers, global mega-suppliers, suppliers of the first stage, 

second-tier suppliers, the third tier suppliers, aftermarket, automotive marketing and 

after-service: Based on the analysis, automotive industrial upgrading in China can go 

to the following path: assemblers can start with the development and manufacture of 

car for the countries of the Third World, Outstanding component manufacturers can 

seek the first-tier suppliers, ordinary components manufacturer Start with after-market 
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automobile manufacturers and in the lower position can move to auto-marketing or 

after service. 

The author also suggested that a modernization of the industry consists of four 

types: 

1. Process Upgrade occurs when firms improve their existing systems more 

efficient, responsive and quality-aware. 

2. Product upgrade occurs when the company to shift higher value-added 

products within the same industry. 

3. Functional upgrade occurs when companies change their position in the chain 

of value creation through the acquisition of a new activity.  

4. Chain or inter-sector upgrade occurs when firms move from a value chain to 

another. Processes and functions may change. 

Anthony I. Akubue (2002) discussed the issues raised in relation to technology 

and its transfer to the Third World, especially the current practice of technology 

transfer and how they are made more efficient in the simulation of the development in 

the Third World. Different modes of technology transfer were discussed that simulate 

the innovation and development in the Third World. These include: Foreign direct 

investment, joint ventures, licensing agreements and turnkey projects. The author has 

debated on "Why and how firms acquire technology?" Is the primary question 

concerning technology acquisition. 

Turgul Daim and Kocaoglu (1997) found that although university / industry 

research collaboration of the technology acquisition channels have been widely 

discussed in the literature. However, an additional channel for technology acquisition 

per say, which has considered itself to be very effective is house R & D. The licensing 

is also listed as one of the most widely used method of technology acquisition. Based 

on literature research of Daim Kocaoglu, a company can establish technology 

acquisition by one of the following methods: 

1. Sponsorship of university research 

2. Research consortia 

3. Support of graduate education programme 
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4. Establishment of R & D centres 

5. Consultancies Service 

6. License agreements 

7. Vendors / suppliers Partnership 

8. Technical Meetings of experts 

9. Technical Journals 

The research is related to the present proposed research such that looking 

towards current status of Pakistan, we see that sponsoring university research by 

government or any other non-government organization is ‘near to ground’.  Moreover, 

due to many factors, industries also do not collaborate with research institutes and 

universities by sponsoring them in any research, or in forming an industry/university 

research consortium. Lack of technological capabilities does not allow them to make 

in-house technological developments. The technological developments in the 

developed countries are so rapidly occurring that for Pakistan to keep up in pace with 

the current world; initially needs to purchase the existing technology, and then 

making incremental improvements in the technology. The author identified that there 

are certain factors that should be taken care of before any country is acquiring certain 

technology.  

Mark A. Fuller (2007) conducted analysis of the factors that should be 

performed on an individual level, group level and as well as at the organizational level 

in terms of technology up-gradation. At the individual level of analysis, factors such 

as the technology's ease of use ,the benefits and the individual computer self-efficacy, 

confidence and joy to be taken into consideration. In the group level of analysis, 

various forms of group work effectiveness before decisions regarding the introduction 

and dissemination of technologies considered. Finally, at the organizational level of 

analysis, the factors, such as technical compatibility, the appropriateness of the 

technology which refers to the tasks taken into account and its complexity. 

Saha (1999) proposed a comprehensive model of information systems for 

technology strategy formulation, which are essentially three areas of decisions. 

1. As older technology is replaced by a newer? 

2. How to decide whether make or buy technology? and 
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3. How to allocate money between product and process R & D? 

Based on these decisions, companies are divided into various categories: such  

as technology extenders, exploiters, and leaders. Author suggested  that information is 

a prerequisite for technology transfer. Similarly, the information requirements for 

process R & D proceed in the opposite direction, i.e the maximum and minimum for 

the technology leader and technology-extenders respectively.  

Cuttler (1992) writes that external technology sourcing as the main reason for 

the success of Japanese companies in their ability to measure and to use foreign 

technology. 

Salami, R (2001) gave the idea that transfer of technology can reduce the 

technological gap among less developed countries. The acquisition of foreign 

technology and taking advantage of their natural and human resources of the least 

developed countries can increase their productivity and may be in the range of 

industrialized countries. But the increase in technological capabilities can only be 

possible by adopting policies and strategies for international technology transfer. It 

can also lead the adoption, adaptation and assimilation of imported technology 

together with the upgrading of domestic technological capabilities through a strong 

research and development infrastructure which can be a significant process of 

economic and industrial success of a nation. 

Charles G. Jameson (2008) explained a case study of Northrop Grumman 

International, a program initiated to focus on sales / joint design and development of 

non-US end inventory. Program follows the following principles: 

1. Divide the Technology into portions appropriate to the program phases  

2. Break-up of technology flow in a manner designed to protect those elements 

of greatest concern to the government; 

3. Anticipate U.S. government limitations and anticipate them; 

4. Prepare a quality license / agreement application. 

Han contributed Shucheng (2007) identified that foreign direct investment by 

Japan and Western companies contributed heavily on the development of Chinese 

automobile industry. Based on data from case studies conducted in China, this paper 

compared the technology-transfer styles from Japan and Western companies in China 
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automotive industry. The focus is on differences in the extent of the integration of this 

company in China's innovation system through technology transfer. Although both are 

taking Japanese and Western companies rooted in the Chinese economy. Western 

companies develop more links with local Chinese companies. Japanese companies are 

less integrated into China's innovation system. 

Jingling Liu and Yi Tao (2009) analyzed that it is vital for firms to acquire 

needed technology from various sources in order to survive and thrive in ever 

increasing competitive market. In this research the choice of technology acquisition 

modes and its influential factors in the Chinese High Tech firm ‘Chang Hong’ has 

been examined. Based on this study, firms have four modes of technology acquisition 

at its five stages of technology development. This paper also analyzed factor affecting 

this firm’s choice of these technology acquisition modes. 

Based on the case study of Chang Hong, the four modes of technology 

acquisition (technology purchasing, R&D cooperation, in house R&D and Mixed 

mode) and its influential factors (technology capability, technology relevance, 

experience and environment) in different stages of technology development have also 

been examined. This study also provides implication for the choice of technology 

acquisition modes of firms in developing countries. 

Arcot Desai Narisimhalu (2009) defined a multi-level framework for 

technology transfer. The motivation for proposing this framework was the 

codification of tacit knowledge at this time to a model that others would benefit. 

Technology transfer has been defined in many ways; Ditcher defined "the process by 

which knowledge in any form by any person or organization who possess it to another 

person or organization that arranges to receive it is transmitted." This paper has 

presented four level frameworks for the transfer of technology in every layer of the 

transferred assets, the responsibility of the licensor organization, the type of transfer 

and technology transfer pricing model has been discussed. A large company with 

deep pockets will acquire license or technology only in a situation where it does not 

have in-house know-how or the technology must have in a hurry. Competence and no 

timing are the main reason, why small businesses will be interested in licensing 

technology. 
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Vidyarthi, N.K. and Lashkari RS (2002) pointed out that the acquisition of 

Advanced Manufacturing Technologies (AMT) as a strategy was used to respond to 

increased agility in the production-driven supply chain network. Supply chain is a 

network of suppliers, manufacturing, assembly, distribution and logistics facilities 

perceived that links the function of the procurement of materials into intermediate and 

finished products and distribution of these finished products to the customer. It is 

further argued that the model of the production / supply chain network using a variety 

of ways and are generating and comparing different alternatives for the AMT 

production facility. Second, in order to assess the overall impact of changes in 

performance on one component of the technology and also run sensitivity analysis on 

technology capacity requirements. 

Steve Woolgar et al. (1998) used the term "user configuration" in order to 

throw light on recent thinking (especially in government and policy) on the "problem 

of SMEs' report and investigation of potential of the virtual World Wide Web as a 

market and technology know-how. Large companies are generally self-sufficient in 

their R & D requirements. They have large and well equipped research departments. 

Smaller companies tend to be less self-sufficient, and tend to rely on their suppliers 

when they need to solve a particular problem. Regardless of the size, all businesses 

need at any given time to go in a foreign field, and they can then resources, a 

directory or search for outside help to find the relevant information Successive 

government tried various ways to help small and medium enterprises (SMEs) to 

improve to more innovative, better to use new technologies and advanced technology 

and the relationships between academia and industry. 

Ren and Yeo (2005) proposed a frame work of the various management 

strategies appropriate to the different problem situation by reference to recent 

developments in complexity theory. Complexity theory and its applications for 

business and management have become an active research area in the past two 

decades. There are shifting from traditional mechanistic worldview to a creation of 

emergence of the world view. The emergence of this view has been fostered by the 

development of complexity theory. Complexity theory is a new series of 

interdisciplinary sciences; arise from the principles and explanatory models of 

complex dynamic system of many interacting components. It includes chaos theory 

and related concepts of self-organization and emergence. Three characteristics of 
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complexity theory are: first, complex structure is formed, non-additive behavior of 

interactive networks, secondarily complex system exhibits nonlinear behavior, thirdly, 

complex behavior is sometimes between predictability and unpredictability. 

Devapriya and Ganesan (2002) stated problems and prospects of internal 

transfer of technology within the Domestic sector to increase domestic capacity. This 

paper concludes that not an effective transfer of technology within the limits of each 

project is an important vehicle for technology transfer, the domestic industry as a 

whole, however, "joint ventures (JV) and SCAs involving foreign parties are 

beneficial. In general, SCAs can improve the level of technology acquisition or 

function as a vehicle  

Wang et al. (2003) worked on the effect of technology transfer across the 

enterprise and the data collected from Chinese companies. Relation between the 

economic performance of enterprises and technology transfer variable analyzed. 

Results show that the transfer of technology between Chinese companies themselves 

are very beneficial for the improvement of economic performance and technologies 

from companies not only domestically but also technologies to strengthen the 

company decided in domestic technological innovation competitiveness. At the same 

time introducing advanced technologies from developed countries play an important 

role in China's economic catching-up process. Advanced technology through various 

channels with smaller R & D spending and venture, improve international 

competitiveness. 

P. Srinivas Subbarao (2008) explained about means by which developing 

countries gain or access to technology. According to the author technology transfer 

through private sectors includes: 

1. Foreign direct investment. 

2. Foreign learning 

3. Turn-key project 

4. Technical consultations 

5. Capital goods acquisition 

6. International subcontracting 

7. Joint Ventures. 
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Jane M. Perkins (1993) viewed technology transfer to be a multidisciplinary 

concept. It shows the relevance of technology transfer to professional communicator.  

Richard Li Hue (1978) referred to the ability of a firm or incubator to 

implement technologies regardless of whatever is the sourced from within or from 

outside. It includes the ability to conceive, plans design, and establish plants, 

equipment and technologies infrastructure needed to produce specific products 

through specified processes. 

Lakhwinder Singh (2006) focused on long term innovation strategy of 

industrial and technological development in developing countries. Technology 

development and pubic technology experience of east – as counters have been 

examined which shows that policy should be made to develop national innovation 

system to nurture and bold innovative capabilities in the developing economics. 

Technological knowledge accumulation is acknowledge worldwide and considered as 

a source of economic growth. Those countries which invest more in knowledge 

accumulation and generation will stay. Experience and survey shows that one need to 

strengthen the national innovation institutional system. Lesson from successful 

eastern countries is that strategic state intervention on enhancing innovation 

investment along with a selective / restrictive role of FDI helps on building national 

innovation systems. 

The author also identified the phases of technology selection, which includes: 

1. Identification of decision makers and stakeholders. 

2. Identification of existing core competencies and. 

3. Establishment of the agenda and strategy 

4. Identification of alternative technologies 

5. Identification of selection criteria. 

6. Determination of weight and value for picky criteria. 

Gerhard and Voigt (2009) addressed the connection between the technology 

acquisition decision and the company’s tech market entry and competitive strategy. 

The study in German industries shows that there are some differences between 

companies cost leadership and differentiation strategy. It focuses on the issue that any 

organization cannot only rely on internal R&D. It cannot develop all technologies by 
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itself. So it requires external R&D which s a bit easier, time saving, and less risky 

approach, but keeping in mind those companies with less or no internal R&D tends to 

be less successfully than other. So there must be balance between them. 

Hattasingh and Malik (2009) discussed the NIS of Thailand and the role of 

foreign investment in the NIS. They says that only minority of MNCs conduct 

knowledge-intensive activities like design, engineering and R&D in Thailand. The 

performance of Thai’s NIS is not according to the developed countries which can be 

shown as from the following indicators: 

 Thailand’s science infrastructure as low as 53 from 60 countries whereas 

technological infrastructure was ranked 48 from 60 countries. 

 The ratio of R&D personnel per population was ranked at 20 from 24 

countries and Thai graduates in science and engineering was accounted only at 36% 

of the graduates in total in 2005. This has then resulted in low number of S&T outputs 

and Thailand also has low R&D spending. The majority of R&D spending in Thailand 

lies with in public sectors, both government and Higher Education Institutions. 

Thailand spends the most money on applied research and least on basic research.  

Problems in Thai’s NIS are: 

1. The weak and limited linkage in Thailand’s institutional and industrial system 

2. Weak and fragmented characteristics of linkages between groups of actors and 

within group of actors 

3. Failure of government’s training and skill upgrading programs, 

4. Ineffective government fiscal and financial incentives in stimulating industry’s 

demand to invest in S&T 

5. Weak university -industry linkages. 

Survey result showed that there is a little contribution of MNCs in the 

technology development of a country. The MNCs only provide training and other 

some necessary knowledge to the worker but not basic. The human resource level of 

the MNCs at home country is better than at the other country where it went for 

business and the same is in the design as well as in R&D. It is necessary that the home 

country should look toward the indigenous technology development and for this it is 

must to increase R&D expenditure, develop institutions. Towards developing S&T 
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policy: Several organizations are involving with the S&T policy making and formed 

some organization for implementation and formulating policies.  The roles of 

government, HEIs, industry and researchers has been discussed which shows that 

there is gaps among the kind of research. The research also identified and found the 

low R&D expenditure, and personnel and not high level infrastructure. The problems 

are: 

1. Low linkage among the actors. 

2. Little government training and skill upgrading programs.  

3. Inefficient policies regarding S&T and weak university – industry linkages. 

The research identified the weakness of Thai’s NIS and the role of MNCs in 

the development of technology capabilities. It is evident that MNCs has little role in 

the development of a country when the policies related to them are weak. Example of 

china has been taken which allow the MNCs to invest in the large population of China 

but the same time they put restriction on them that they have to transfer of skill to the 

local people. Thai’s did not put restriction on MNCs and so MNCs only developed the 

skills of local people related to processes, they do not develop the design capabilities 

of the local. So Thailand has to take some steps to develop their own technology and 

this is only possible when they increase R&D expenditure. It is also noted that R&D 

expenditure trends in private sector is increasing and it is good news for Thailand. 

Patarapong et al. (2002) said that the study on NIS concept as a whole are still 

at an early stage in developing countries or even more in primitive state. Focuses of 

studies on NIS in developing countries were on countries with intensive technological 

learning and catch up so successfully with the developed countries. Thailand is a case 

study with the aim of understanding the NIS in developing countries that are less 

successful in catching up technologically. He suggested that, as the developed 

countries and emerging markets as opposed to the development level of NIS in 

Thailand does not link to their economic development structure. As it has been guided 

by structural changes in agriculture-dominated economy to an economy 

predominantly seen in the industrial sector remains weak and fragmented NIS. The 

mismatch between the economic restructuring and the development of network has 

affected the competitiveness of the nation, and partly contributed to the economic 

crisis started in 1997. The paper argues that studies of NIS in countries less successful 
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was in technological catch-up like Thailand not only on how to start innovation 

activities and to improve over time to focus, but also and mainly on factors 

contributing to the perennial persistence of weak and fragmented NIS, in particular to 

prevent intensive technological learning can take place. Extension of "embedded 

autonomy" of the government bureaucracies is a policy recommendation. The 

innovation survey shows that 80% of companies have invested in R & D in Thailand. 

Smaller companies increased their technological efforts by collaborating with 

university R & D groups use to stay ahead in the market or the most profitable market 

segment. National Science and Technology Committee has been established. Public 

RTOs reduced their dependence on the national budget. Long-term investment 

strategy in accordance with an important economic structural adjustment reorganized. 

Universities have increasingly sought to increase the sponsorship of industry and to 

forge links with industry through joint research and development and training. 

The current research study is  in the context of Pakistan which is a developing 

country like Thailand and has similar  problems. These problems are related to macro-

environment, innovation, infrastructure, R & D and technology innovation-related 

expertise and technology capability in the industrial sector. Industries have low 

technological capabilities, incoherent government policy on innovation and low 

quality of science and engineering studies. Also, there is no connection between the 

actors, which is the most important need for indigenous technology development. 

This paper shows the problems and catch up with the pace of developing countries. It 

indicates whether these problems are addressed, as it is very easy to reach the goal of 

technology capability and economic development. 

Patalinghug Epictetus E. (2003) focused on industrial development, that it 

requires technical expertise in the industry. National innovation system is based on 

the theory that industrial development requires the  technological capability in 

industry is anchored, and that the exploitation of technology is critical to the 

enterprise level. This paper described the structure and properties of the Philippine 

national innovation system, and compared it with the American, Japanese and 

German national systems of innovation. It concluded that the Philippine national 

innovation system must gear up to fit the requirements of a catch-up system for their 

organs to their economic structure. This requires that all elements of the system's 
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technological capability, adaptation, assimilation and modification needs of a catch-

up economy. 

The Philippine government created the National Science and Development 

Board (NSDB). To formulate and implement science and technology policy, and S & 

T agencies, the following agencies under the DOST coordinate structure were created: 

1. Technology Application and Promotion Institute (TAPI) - to promote the 

commercialization of technologies 

2. To formulate plans for the development of S & T Education - Science 

Education Institute (SEI) 

3. Science and Technology Information Institute (STII) - S & T data to obtain 

system 

4. Industrial Technology Development Institute (ITDI) and 

5. Advanced Science and Technology Institute. 

This research is related to the present proposed research such that Pakistan 

also need to up-grade industrial technology. It is only possible when technological 

capability in the industry is enhanced. Through R&D institutes and universities should 

be     up-graded and must introduce new infrastructure for S&T. these institutions play 

a key role in the technology development and economic development of our country. 

Not only R&D institutions but all actors of the NIS should address the technology 

capabilities, adaptation, assimilation, and modification need of a catch up economy. 

As a latecomer, the Philippine had to face some problems due to its weak 

infrastructure, weak policy of government related to science regardless of that they 

had taken some important steps toward science and technology. Positive things, which 

appear in this paper, are the creation of different board, agencies and department for 

formulation, implementation, transfer and diffusion of science policies. 

Kazuyuki Motohashi (2006) discussed the current situation of China national 

innovation system and says that innovation policy be formed for a reform in China 

since the mid-80s and their impacts on science industry linkage activities are 

investigated by: 

1. Technology market 
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2. S & T outsourcing activities of firms  

3. Third Co-invention patents by applicants in companies, universities and public 

research institutions. 

All these results suggest that the role of science for economic development in 

China has increased, and double skin problem (separation of science and industry) in 

China's innovation system will be gradually solved through a series of policy 

measures to science to facilitate industrial linkages. 

This research is related to Pakistan situation such that Pakistan needs to reform 

and improve technological capabilities, and has to adopt linkage model in which 

university-industry linkage is the backbone of all and must introduce new laws and 

policies related to science and technology and so the government must be the active 

player of linkage model. Government policies should be related to facilitate the 

enterprise, universities and industries to develop their own technology by adopting 

linkage model of technology up-gradation. In this paper the author identified two 

indicators which show the linkages trend between university and industry. The author 

identified: 

1. S&T out sourcing 

2. Patent Data analysis. 

It also shows that China, to get the capabilities to innovate their own 

technology, as first step, adopt policies related to market-oriented and then they reach 

a stage when they started to innovate their own technology. 

Lakhwinder Singh (2007) discussed the Public policy and Expenditure on 

R&D in Indian Industry and argues that innovation increases the efficiency level of a 

sector. R&D expenditure is the first step toward innovation. Dismantling of domestic 

control on industry and integrating it with the outside world throws up both 

opportunities and challenges. Competing in international market and securing a 

comparative competitive advantage requires developing technological capabilities 

both in terms of increasing innovative investment and human resource development 

through imparting new skills and up-grading existing ones. Indigenous R&D efforts 

are crucial for the successful implementation of economic reforms. The low share and 

slow rate of growth of R&D shows rising disparities in acquiring innovative or 

adaptation capabilities in technologies. The author argues that to get innovative 
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capabilities, establishment of institutions for technology capability development, 

enhancement of domestic technology capability through availability of foreigners 

technological assistance and enhancement of the efforts of private sector in R&D 

expenditure, are necessary. 

This research is related to the proposed research such that Pakistan shows low 

R&D expenditure. First, Pakistan has to develop its indigenous technology to enter 

the global market and it is only possible by increasing R&D expenditure both in 

public and private sector industries. If government wants to make its industrial sector 

to compete in the international market, it is must to develop indigenous R&D efforts. 

Also, government R&D institutions and implement restrictions on MNCs to carry out 

R&D activities in the country. In this paper, the analysis of Indian economic reform 

has been discussed. From the analysis, it is clear that India has negative trends in 

R&D expenditure which shows that India reform related to industry is not resulted in 

the economic growth. There are some industries which show good response but not 

enough. Therefore, it is necessary to review the policy and introduce a new policy for 

effective economic growth.  

Gregory Loren Bishop (2004) focused on Successful product development. 

Developing products is a fundamental part of many of today’s successful companies. 

The level of success of the company is directly correlated with how successfully the 

company can develop new products. Because new product development is generally 

complex and can be extremely risky, product developers can greatly benefit by a 

clearly defined and repeatable product development model. A product development 

model is a representation of all of the activities that are to be used by the product 

developers to accomplish product development. There are many models of product 

development. The two most common classes are: 

1. Market Pull (MP) 

2. Technology Push (TP) 

TP is different from MP because development of TP begins with a specified 

technology rather than a specified customer. Most of the product development 

research has focused on MP as compared to TP; however successful TP development 

has shown to be a source of innovation. This paper has focused on developing a 

comprehensive TP models to gain product developers on how to implement TP 
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development successfully. The comprehensive TP model provides product developers 

with the necessary step by-step guide to TP product development. Many have 

suggested that another reason to perform TP product development is that exclusively 

using an MP approach will not provide the necessary level of true innovation for a 

company to remain competitive. 

Angathevar Baskaran, and  Mammo Muchie (2009) identified research along 

the following broad areas: 

1. The role of science, technology and innovation in the processes of 

industrial growth and development. 

2. The emergence and the making of innovation systems in the context of 

broader socio-economic development. 

3. Exploring the inclusion of innovation and knowledge in sub-national, 

regional, global and local innovation networks and cross border integration 

processes in Africa. 

4. Research on the interaction among governments, industries, businesses, 

universities and communities in the use and application of science, 

technology and innovation policies; particularly comparative works that 

have implications for all developing economies. 

5. Critiques of science, technology and innovation policies and their 

applications in Africa. 

Exploring co-evolutions, broad-based innovations and indigenous knowledge 

systems in the context of African development. 

Hyeon-Ju Jai S. Mah and shn (2007) described how the industrial policy 

changes in any economic development stage, why the Korean government took R & 

D funding policy and what types of incentives have been provided by the government. 

It shows the way in which government support for R & D activities in Korea has 

affected IT industry. It proposes that the point of the evolution of Korean R & D 

policy for the development of developing countries. Korea focus was on R & D 

capabilities of semiconductor and mobile phone industry in its early stages. 

As the industrial base of the Korean economy was destroyed by the Korean 

War, Korean government began to take steps from local R & D capacity and 
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innovation system. At an early age development of Korea, they had nothing but they 

started up gradation of innovation in its strategy, but in practice, they first had to 

acquire the technology, like everything was destroyed, by this time, Korea had much 

more for its up gradation. 

Essam Bukhari (2007) discussed that Saudi Arabia has several strategic 

geopolitical and economic benefits. In addition, it has more than 25% of the world's 

known oil reserves. It is faced with challenges in building a non-oil-based economic 

structure and the creation of new jobs for the younger generation in the face of the 

pressure of high population growth rate. 

The author argues that it seems that the educational, scientific and 

technological level of Saudi Arabia may not be high enough to apply to this 

development vehicles. The aim of this paper is the challenges that Indigenous 

Technological Innovation Capability Building (ITICB) in Saudi Arabia to face by 

analyzing the current situation in terms of science and technology, international 

cooperation and technology transfer through foreign direct investment. In regard to 

the application of models of development in Saudi Arabia has taken from the author's 

innovation system, as Saudi Arabia has more than 25% of total world oil reserves. 

It should acquire some technology acquisition to start innovation for the first 

time in any country for development. As Saudi Arabia has a lot more resources, so 

that cutting edge technology will be purchased first. 

Deok Soon Yim (2006) found that Korea has a remarkable economic growth 

in the last 40 years due to change in the NIS. Korea to change their NIS by using the 

R & D investment, human resources, technological achievements and the individual 

actors in the innovation, the Science and Technology Policy of Korea were examined. 

First, the scientific and technological development were conducted by the 

government, but by the private companies took the leading role in development. A 

weaker aspect of Korea, NIS was the lack of basic technologies. Then the government 

took new initiatives in basic research and prepared for S & T chose ten strategic 

technologies for the next ten years. 

Korea has shown a remarkable example for up gradation in technology at an 

early stage, but in the middle of the stage (start b / w and now) did not have the basic 
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technology that was the weak point of the Korean NIS. NIS was not for their status of 

development, society and culture. 

Murad Ali et al. (2005) described that the developed countries like U.S., Japan 

and Europe had conducted intensive R & D is due to that fact that they are leading 

and other countries are still behind in innovation and technology. This paper provides 

a theoretical and conceptual framework of analysis for the management of innovation 

and technology in developing countries like India and China. 

The author argues that the poor state of innovation and technology 

environment in developing countries is due to the following reasons: 

1. Bad business model 

2. Bad government conditions 

3. Low level of education 

4. Poor management of technology and 

5. Poor state of infrastructure. 

The author further argues that a country can make in the field of science and 

technology and technology management, by developing their innovation system. 

Include future considerations for developing countries, a detailed overview of 

problems and challenges faced by companies. This could initiate further 

developments in the process of innovation and technology management in Third 

World countries. 

Markus and Andreas Pyka Balzat (2005) explains two approaches to national 

innovation system and the new methods of innovation management for the 

development of the OECD (Organization for Economic Co-operation and 

Development) countries. The two approaches are: 

1. Capitalism approach (introduced by Hall and Soskice (2001). 

2. The approach of national innovation systems as a conceptual framework. 

Even deep study of the national system and a new connection between the two 

approaches of the national innovation system created. The purpose of this paper is to 

present new insights into the structure and organization of innovative activities in 

selected OECD countries. In order to find the structure and functioning of the national 

innovation system, eighteen different countries have been examined on the basis of 
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intuitive settings and basic activities that are relevant to describe the national 

innovation system. 

To investigate the role of large domestic multinationals (DOM) in the NIS, 

three specific issues were initially formulated: 

1. Identify the factors affecting the localization decisions of headquarters 

functions and other strategic activities, including R & D. 

2. Arrange the effects on companies on the overall efficiency of national 

innovation systems. 

3. Examine the impact of a multinational presence, on the house of DOMs 

activity. FDI is primarily undertaken by large companies and serves as a major 

driving force for the restructuring, expansion of knowledge flows, access to 

international distribution networks and increase efficiency. 

There is evidence that SMEs are now increasingly involved as well. Be for this 

category of companies, it is also vital in a position to exploit the virtues of 

globalization in the interests of increased competition, follow customers abroad and 

update the specialization of operations. The countries of a number of multinational 

companies with operations abroad, all of which are developed in big industry in their 

area, Denmark, Finland, Iceland, Norway, etc. 

This paper helps to relate the national innovation system with the domestic 

multinational corporations by several methods which help to improve the national 

innovation system of any country. 

Olav Wicken (2007) examined the multiple and heterogeneous historical 

processes, each defined as a path, that have given rise to such diversity. The Norway 

NIS is described as the historical outcome of three diverse paths and consisting of 

three distinct layers. The creation of a new path does not indicate that the old paths of 

the economy remain static. The three paths are: 

1. Path transformation: Small scale decentralized industrialization 

2. Path creation: large scale centralized industrialization 

3. New path as enabling sector: R&D intensive network based industrialization 

This paper shows the innovation system on Norway that how they start 

innovation and by which methods and ways (the three paths) they developed their 

country. Norway started their innovation system and techniques by their own methods 

not by the advanced technology. Later on they realized that new technology is very 
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urgent in innovation system, so they injected the new technologies into their every 

field of the country. 

James Bessen and Eric Maskin (1999) identified that industries such as 

software, semiconductors and computers, which have historically weak patent 

protection, are very innovative. A simple model also shows that in such a dynamic 

industry, patent protection may reduce overall innovation and social assistance. 

Standard arguments would predict that the R & D intensity and productivity at 

patenting firms have increased. Since these are industries in which innovation is both 

sequential and complementary. Sequential means that each successive invention 

builds on the previous in the way that Windows DOS was built. Also additional 

means that each potential innovator takes a somewhat different research line and 

thereby the overall probability that a particular goal is achieved within a specified 

time. The standard economic justification for patents is to protect potential innovators 

from imitation and the incentive to them to win the cost of innovation. 

A firm that patents on product in a world of sequential and complementary 

innovation can prevent its competitors from using this product (or something similar 

ideas), to develop further innovations. In short, when innovation is sequential and 

complementary, standard reasoning about patents and imitation on its head to get. 

Imitation is a wave of innovation, while strong patents become an impediment. 

Patarapong Intarakamnerd et al. (2002) focused on the case of Thailand, is 

aimed at understanding the NIS in developing countries that are less successful in 

catching up technologically. The paper argues that investigations of NIS not only on 

show, how to start innovation activities and to improve over time to focus, but also 

and mainly on factors that prevent the perennial persistence of weak and fragmented 

NIS, particularly intensive technological learning takes place. Optimization of 

embedded autonomy "of the government bureaucracies is a policy recommendation. If 

the governments of developing countries in order to be important and effective 

players in the NIS, is institutional reform, their bureaucracies needed. Bureaucracies 

should be sufficiently insulated from political pressure by vested interest groups be, 

and at the same time, able to cultivate beneficial cooperation with other actors of the 

NIS. They should be required by competent and dedicated civil servants, common 

objectives are carried out, appointment and promotion to performance, as in Japan and 

East Asian countries, should be accepted. 
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Kazuyuki Motohashi (2006) worked on the innovation policy for system 

reform in China and their impacts on science industry linkage activities are 

exclusively focused on technology markets, S & T outsourcing activities of firms and 

the co-invention patents by applicants in companies universities and public research 

institutions. What is the role of science for economic development of China, China's 

innovation system has been gradually resolved to facilitate a series of policies to 

science-industry links. Kazuyuki also discussed technology policy, but the attention 

given to technology and innovation policy is how most Chinese companies do not 

have enough recording capacity is limited to the science industry together. 

Balázs Lengyel and Loet Leydesdorff (2008) wrote about the regional 

innovation systems in Hungary, especially on innovation at the national level, 

comparing high-tech, medium-tech and knowledge-intensive services. The author 

uses the exchange of information between these three dimensions as an indicator for 

the reduction of uncertainty. The indicator, such as measuring the reduction of 

uncertainty is the implication for further theoretical and empirical research. Namely, 

increase the complexity aspects of evolutionary economic geography, the question of 

how external forces act in the local systems (Martin and Sunley, 2007). 

Daniel Schiller (2006) identified the potential for university-industry links 

(UIL) in the Thai innovation system shows a large gap between the absorption ability 

of private enterprise and knowledge production of universities. Daniel survey results 

for each department in Thai universities shows that the UIL are mostly advisory and 

technical services, limited hindered by mutual distrust and maintained in order to 

receive an additional personal income. The excellent work on case studies of four 

typical forms of the UIL will allow us to discuss different ways to upgrade the Thai is 

in the future of UIL. 

Supachai Lorlowhakarn and Wyn Ellis (2005) discussed the methods and 

approaches employed in the National Innovation Agency of Thailand to promote 

innovation in the country. The methods include focus on strategic innovation in three 

core areas such as bio-economic, energy, environment and design and branding which 

Promote the national culture of innovation It also includes government focus on 

venture capital systems. 
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Kate ho and Katharina luban’s (2004) work  showed comparison of NISs 

based on formalized structure, considering all aspects such as economic, social and 

political issues that became the factors of dominancy of South Korea’s technology 

over Brazil. Emphasis on the indicators for comparison of technological capabilities 

on the system level and finally adopts a Path for the developing countries to learn and 

improve their economic progress. 

Sam ching pey (2006) particularly highlighted limitations on private research 

centres and policy implications on researchers. The author introduced some measures 

on Malaysian research environment. 

2.2 Summary of the Literature Review  

The literature review indicates various country specific generic approach for 

technology up-gradation.  Such models lacks Pakistan specific technology up-

gradation model.  Literature has focused separately on:  

 Technology transfer with special reference to import of foreign technology.  

 National innovations system for selected countries. 

 Technology up-gradation model of selected countries.  

 Collaborations model. 

From the literature survey it is revealed that some generic technology 

acquisition model has been dealt with. In some cases government sponsored R&D 

capability has been analysed. While in some cases, role of MNCs has been 

highlighted, some management strategies and support of technology up-gradation has 

also been stressed upon.  

Some literature has identified the need for creating enabling business 

environment. There are also some literature which has discussed issues concerning 

technology and its transfer to third world. Much of the literature has identified and 

discussed the importance and channel of collaboration with universities and R&D 

institutions. 

However, there is no conceptual and specific framework for technology up-

gradation in Pakistan. The focus of this research is to create strategic framework to 

guide the technology up-gradation process in Pakistan. 
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CHAPTER 3 

KEY MANUFACTURING SECTORS FOR TECHNOLOGY 

UP-GRADATION 
 

3.1 Introduction  

Key manufacturing sectors were identified as targeted sectors for technology 

up-gradation using Porter’s Diamond analysis tool (Porter, 1990). This research is 

based on identification and analysis of problems and weaknesses in terms of 

technology that can give a country or industry within a country a comparative 

advantage or disadvantage. Since the focus of Porter’s tool is based on analysis of 

such variables. Being congruent with this research, this tool was used. 

3.1.1    Identification of Sectors for Intervention 

 In order to diversify and broaden the industrial base, it is essential to identify 

specific sectors in the manufacturing industry in which Pakistan should invest and 

become more competitive. However, in order to develop a competitive edge in the 

changing global scenario, the identification of targeted sectors cannot simply be left to 

random selection, and instead requires a systematic study of its own.  

3.1.1.1   Analysis Tool: Porter’s Diamond 

 With the advent of globalization in today’s world, business is predominantly 

more global than it's ever been. The competition between different companies in 

different countries becomes more and more intense with every year, with this trend 

being clearly prevalent in world trade data. Therefore, in order to ensure the 

competitiveness of Pakistani sectors in the global market, there exists an immediate 

need to focus on enhancing efficiency, innovation, as well as making intelligent and 

sustainable use of limited resources within these sectors. 

 Furthermore, in order to make the most effective use of Pakistan’s resources, it 

is necessary to undertake analysis to understand and anticipate how its competitors are 

likely to strategize and do business. An important part of this analysis relates to how 

business conditions differ between countries and this therefore works towards 
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determining a country’s competitive advantage/area of specialization. Business 

conditions are hence an imperative issue that all economies must consider in order to 

remain competitive in this day and age. 

Michael Porter, renowned Harvard Professor for his pioneering work on 

competitiveness and cluster theory, introduced a model for analyzing the areas of 

strength and weakness that can give a country, or industry within a country, a 

competitive advantage or disadvantage. The model is known as "Porter's Diamond" 

and includes four key elements: 

 Factor Conditions 

 Demand Conditions 

 Firm (or organization) strategy, structure and rivalry 

 Related and supporting industries 

Porter also suggested that the four key elements all affect each other, and that 

they all also of opportunity and government policies (Porter, 1990) are affected. This 

is illustrated in Figure 3.2.1, and 3.2.2. 

3.1.1.2   Factor Conditions 

   Factor" relates to things that contribute to the production of goods and 

services: Traditionally these were people, raw materials, "land" and capital (although 

this idea has shifted to include a measure for knowledge and technology.) 

(Porter,1990). Factor Conditions relate to the availability or non-availability of these 

things in a particular country, and this allows nations to: 

Differentiate 

 This involves making best use of widely-available production factors to 

differentiate one country from competing countries. This might involve developing 

university research programs to build skill levels in micro-electronics, for example. 

India as a country has a large graduate workforce whose pay expectations are lower 

than those of graduates, in Western countries. This has allowed India to become a 

leader in offshore call center and business process supply. 
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Use disadvantage to force innovation 

 When factor conditions are in short supply, countries need to innovate to 

overcome this, and this innovation can build competitive advantage. Sweden is 

plagued with a short building season, so it became proficient in building prefabricated 

homes. Now Swedish industry has a distinct competitive advantage in the global 

marketplace for prefabricated buildings. 

 
Figure 3.2.1 Porter's Diamond (Porter, 1990) 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3.2.2 Porter's Diamond Workbook

Demand Conditions Factor Conditions 

Related and Supporting 
Industries 

Firm Strategy, Structure 
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3.1.1.3 Demand Conditions 

This term refers to the level of demand for a product or service from the 

organization's home country. If people in your own country, are demanding a lot of a 

product or service, that can give you a strong advantage over global competitors 

(Porter, 1990). This can be exploited in three main ways: 

Exporting  

 When your own country creates a large demand for a particular type of 

product or service, domestic companies get good at producing them. That country is 

then well placed to respond to developing demands abroad. 

National advantage 

 When demand is high at home, there are likely to be more competitors in your 

local industry. Competition forces innovation, making the country, as a whole more 

effective in that industry. 

Anticipating trends 

 When consumers at home are discerning and keyed into trends in a particular 

product or service-type, this forces domestic companies to stay current and change 

quickly and flexibly as demand changes. This helps these companies succeed in 

international competition. 

3.1.1.4   Firm Strategy, Structure, and Rivalry 

   These are the characteristics that shape domestic competition. The typical 

size of companies, the way they are managed, and the way they compete are factors 

that can help companies succeed or fail globally (Porter, 1990). Things affecting this 

include: 

Matching industries to conditions 

 Different industries suit different types of organization. For example, there is 

an unusually high proportion of small, family-run firms in Italy. This helps keep Italy 

at the forefront of the fashion industry (where the ability to react quickly to trends is 

critical to success.) It is much harder to have the same level of flexibility in larger 

organizations. 
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 Matching investment to firms 

 Industries will thrive best in a country if that country's investors find that the 

industry's ways of operating meet their needs. This will encourage them to invest. 

Those looking for long-term, stable returns, may be nervous of industries based on 

clusters of highly innovative start-up organizations. Equally, investors wanting high 

returns will not find them easily in well-established industries. 

3.1.1.5   Related and Supporting Industries 

   This element relates to the competitiveness of other industries in the country. 

The presence of high-quality suppliers and other related industries leads to two main 

types of advantage: 

1. Cost 

Highly competitive companies typically offer a cost advantage. When these 

companies operate in the same country, this translates to a cost advantage for all 

other related industries. A prime example, again, are the shoe and leather 

industries in Italy. Their success has translated into other successes related to 

leather manufacturing and processing. 

2. Innovation 

Highly competitive companies tend to be innovative. Related industries benefit 

from this innovation. 

 Furthermore, in addition to this tool, a targeted approach for sector Identification 

should also embody the following criteria: 

1. Import substitution with indigenous production – the possibility of substituting 

imported commodities with indigenous goods would be integrated into this 

approach. Value addition in indigenous goods through the up-gradation of 

technology in these areas could lead to the replacement of imports with local 

products. 

2. Emphasis would also be placed on upgrading the economy’s endogenous 

industries as well (i.e. those commodities that Pakistan is already exporting) 

since it is those traditional industries which would provide the economy with 

the necessary leverage to develop its other markets. 
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3. World manufacturing trade figures suggest that the fastest growing and most 

dynamic sectors are medium and high technology products. Hence, this 

increasing global emphasis on medium to high technology products should 

also be incorporated into this approach. 

  This criterion is particularly relevant for developing countries such as Pakistan 

which currently have limited capabilities in medium and high-tech sectors - In order 

for Pakistan to progress low-tech areas towards areas of greater sophistication, it is 

necessary for it to dedicate some resources towards the development of capabilities in 

these fields. 

  Hence, based on the Porter’s Diamond model, as well as the above criteria, a 

sector may subsequently be identified for intervention. Given this reasoning, Porter’s 

Diamond model is applied to examples of low-technology / resource-based, medium-

technology, and high-technology sectors in Pakistan, in order to demonstrate areas of 

strength and weakness that can give a country, or industry within a country, a 

competitive advantage or disadvantage.  

  The subsequent three Porter’s Diamond diagrams summarize Pakistan’s 

positioning in the following sectors: 

 Low-technology / resource-based ceramics sector  

 Medium-technology engineering sector  

 High-technology electronics sector   

 These diagrams and the above reasoning can therefore act as a guideline to 

allow policy-makers and other decision-makers to make informed decisions regarding 

which sectors may be considered as a competitive advantage or disadvantage. 

3.1.1.6 Identification of Low Technology Ceramic Sector 

Based on the Porter’s Diamond analysis tool and information provided in 

Chapter 4, Element 1a, The low technology ceramic sector has been identified as 

targeted sector as shown in Figure 3.2-3 
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Figure 3.2.3 Porter’s Diamond for Pakistan’s Ceramic Sector 

 

3.1.1.7  Identification of Medium Technology Engineering (Automobile Sector) 

 Based on the Porter’s Diamond analysis tool and information provided in 

Chapter 4, Element 1b, The medium technology engineering (automobile sector) has 

been identified as targeted sector as shown in Figure 3.2-4 
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Figure 3.2.4 Porter’s Diamond for Pakistan’s Engineering Sector 

 

3.1.1.8  Identification of High Technology (Electronics Sector) 

Based on the Porter’s Diamond analysis tool and information provided in 

Chapter 4, Element 1c, The high technology electronics sector has been identified as 

targeted sector as shown in Figure 3.2-5 
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Figure 3.2.5 Porter’s Diamond for Pakistan’s Electronics Sector 

 

3.2 Explanation to support the porter model with reference to  automotive 

vender industry in Pakistan.  

  There are five forces which are driving the vendor industry and are the 

determinants of profit margins. Each of the five forces is discussed in the context of 

Pakistan automotive vendor industry as follows and is shown is fig 3.2.6. 



 

51

 

 

 

 
Figure 3.2.6 Five competitive forces for the Automotive Vendor Industry of Pakistan 

 

3.2.1    Threat of New Entrants 

There exists a high threat of new entrants for the vendors of automotive 

industry. This threat has become even intense due to the introduction of Chinese 

products for the last couple of years. The expatriate OEMs (original equipment 

manufacturers) have not switched to the purchase of cheaper Chinese products yet, 

but the market of indigenous OEMs and replacement parts have seriously been 

jeopardized by Chinese manufacturers. The low entry barriers have enabled Chinese 

to approach the local markets of Pakistan and to flood their products. The absolute 

cost advantage and easy access to distribution for Chinese components has made it 

highly challenging for the local vendor industry to compete against them, with in the 

given resources. Therefore, the local vendors have made huge cuts on their profit 

margins to fight against the cost leadership of Chinese products and to retain their 

existing customers. It is expected that the situation will become even worse for the 

local vendor industry with the introduction of free trade in the engineering sector. The 

same reservation has been expressed by the chairman of PAAPAM (Pakistan 

 
Automotive Vendor 

Industry 

 
Suppliers 

 
Buyers 

Threat of New Entrant 
(High) 

Threat of Substitutes 
(High) 

Bargaining Power of Buyers 
(High) 

Bargaining Power of 
Suppliers (High / Low) 

Industry Rivalry  
Substitutes 

Rivalry among Existing Firms 
(Low/High) 

New Entrants 



 

52

Association of Automotive Parts and Accessories Manufacturers), in which the 

support for new entrants has been declared highly detrimental and is condemned.  

3.2.2    Bargaining Power of Customer 

In case of automotive vendor industry of Pakistan the bargaining power of 

customer is unfairly high. It is primarily because of the limited number of customers 

i.e. automotive assemblers. There are only four major assemblers operating in 

Pakistan and this is what has formed an oligopoly in the market of automotive. 

Assemblers get the vendors to sign a contract with them, according to which the 

vendors are not allowed to sell their products in the replacement market. The 

switching cost for OEMs is very low as compared to vendors. In the Pakistani context 

where there do not exist any strict property rights and there are multiple producers of 

the same product, OEMs always have the option of alternate vendors. Whereas, for 

vendors there is not much choice to make and their business profitability is highly 

dependant upon their ability to retain the customers. This fact right away makes the 

switching cost of vendors very high as compared to OEMs and let the OEMs be in the 

high bargaining power. Having said this, it can be concluded that under the current 

scenario, for vendors to survive, it has become imperative to deliver competitively 

better products on the dimensions of both quality and cost.    

3.2.3    Bargaining Power of Suppliers  

The automotive vendor industry receives its supplies from two types of 

suppliers:  

 Raw material suppliers  

 Component part suppliers 

The raw material (steel, iron and plastic) market in Pakistan is highly 

manipulated for the last few years. It is due to the low level of production and the ever 

increasing demand of steel in the vendor industry there is an immense shortage of 

material in the market. This huge gap between supply and demand of the raw material 

has allowed the suppliers/distributors of steel to charge hefty premiums over raw 

material price. On the other hand the situation is equally dreadful for the vendors who 

due to the limited sources of raw material production have to pay exorbitant prices for 

the available material. Additionally, as the vendors are bound to follow the material 
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specifications provided by OEMs, therefore, they do not have the option of even using 

substitute materials. This fact places the raw material suppliers in the strong 

bargaining position.  

In case of component part suppliers the situation is well under control for 

automotive vendors. The suppliers of components are very small scale manufacturers 

and have limited production capacity. Due to weak financial muscle and limited 

number of orders these suppliers have high switching costs and always try to sustain 

their existing customers, which in case of automotive industry are vendors. Therefore, 

vendors do not experience unfair squeezing from the suppliers of component parts.  

3.2.4   Substitutes  

 The threat for substitutes is an evolving threat for the automotive vendor 

industry and is foreseen as the most detrimental one in near future. The direct 

substitutes for the products of local automotive vendor industry are the CKD 

(complete knockdown) parts, the parts which can be imported by OEMs directly from 

abroad. The locally developed parts were previously hedged against CKD parts with 

the implementation of deletion program by the government. But it happened very 

lately that government withdrew its deletion policy and now the OEMs are no more 

restricted to meet the minimum levels of deletion. Hence, the products being 

manufactured by local vendors are highly susceptible to be substituted by CKD parts.   

The industrial situation is more alarming for automotive vendors when we talk 

of indirect substitutes, in the form of imported cars. The purchase of imported cars is 

very rapidly picking up and this is what has adversely affected the sales of locally 

assembled cars, which indirectly has hampered the production of vendors. The sales 

of imported cars are expected to increase in future and increase the threat of 

substitutes for the local vendor industry. A point to be mentioned is that this threat is 

not currently evident for motorbike vendors and it is probably because the motor bike 

customer is still very price sensitive and prefers to purchase cheaper but locally 

assembled motorbikes.  

3.2.5    Industry Rivalry 

In general the rivalry among the existing firms is defined as low and a good 

level of cooperation can be found among vendors. It is primarily because of the fact 
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that every vendor manufacturers a unique set of products and it is very rare that they 

find some other vendor manufacturing the same product; it is as per the policy of 

OEMs that they do not keep more than one vendor for a particular component. 

Though some of the OEMs do keep more than one vendor for one component but 

even in that case the number does not exceed two. Therefore, as far as the product 

lines are concerned they are almost unique to every vendor and this is what preventing 

them from indulging into competition and hence rivalry. Additionally, there exist 

official associations of automotive vendors which provide them a platform to 

communicate and to coordinate with each other on different problem areas.  

Despite having a history of good relationships, strive for resources have 

started to promulgate a subtle level of rivalry among vendors. It is mainly the shortage 

of labor which has triggered some malpractices among vendors and they have started 

to cut each other’s workforce. This trend is causing serious dents in the interpersonal 

relationships of vendors and giving birth to professional rivalry.  

3.2.6  Project Need 

Having gone through the industrial analysis of the automotive vendor industry 

it can be said that despite being the member of the most expanding sector of 

Pakistan’s economy, automotive vendors seem to have a threatening situation. There 

is immense pressure from   four sides of industrial structure and vendors have not 

been provided enough assistance to withstand the pressure.  

If we have a look at the market of automobile products it is depicting an ever 

increasing trend, it is due to the healthy state of market drivers that automobile market 

seems to be expanding in future. Major market drivers for automobile products (cars 

and motorcycles) are given in Table 3.2-1. These market drivers depict a very 

conducive market environment for the growth of automotive sector but when coupled 

with the impediments of industry structure, certain conditions apply. These are the 

conditions which are required to improve the competitiveness of the members of the 

automotive supply chain. Vendors develop the most vital link of the automotive 

supply chain and act as the back bone of the automotive sector. Therefore, it is 

impossible to capitalize upon the above mentioned market drivers unless we address 

the on ground problems of vendors and increase their operational and managerial 

efficiency. Though there are some organizations working for the development of 
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vendor industry for the last many years but no considerable improvements have been 

witnessed.  Having considered the above mentioned facts a need was felt to initiate a 

research study in the sector of automotive vendor industry and to gather the on-

ground problems being faced by different types of vendors. A similar study can be 

carried out for low tech ceramics and high tech electronics. 

 

Table 3.2.1 Major market drivers for automobile industry 

Driver State of Driver 

Demand of passenger vehicles High 

Availability of finance through financial institutions High 

Import barriers on the import of automobiles Low 

Production capacity of assemblers High 

Delivery time Low 

Premium over retail price Low 

 

3.3  Summary  

 The research identified key manufacturing sectors for technology up-gradation 

using porter’s diamond analysis tool. This analysis tool uses analysis of area of 

strengths and weakness that can give a country’s industry a competitive advantage or 

disadvantage. This model includes four elements such as Factor condition, Demand 

condition, Firm’s organization strategy, structure and rivalry and Related and 

supported industries. Based on the porter’s diamond diagram summarize Pakistan 

positioning in the following three sectors. 

1. Low tech ceramic sectors 

2. Medium tech Engineering (Automobile) 

3. High tech electronics. 
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CHAPTER 4 

INDIGENOUS TECHNOLOGY DEVELOPMENT PERSPECTIVE 
 
 

4.1 Introduction  

Technology up-gradation of a country can be carried out in the form of either 

indigenous technology development or import of foreign technology or a combination 

of both. This characterization of technology up-gradation refers to the development of 

a country’s existing technology with indigenous capability. The technology up-

gradation of the industry will lead to the minimum technological competence level 

capability. This will help the industry, determining its technological needs, further, 

will be able to extend/collaborate linkages with various technology creating 

institutions such as universities and R&D institutions for solution of the technological 

problems.  

This perspective has been explored in terms of three elements; 

Element 1: General Technological Status / Competence Level Capability of Industry  

Element 2: Linkage Capability  

Element 3: Research/ Innovative Capability 

4.2 Element 1 : General Technological Status / Competence Level  Capability of 

Industry 

 Minimum technological competence level is required to be developed so as to 

make the technological choices independently and to make correct choice of 

appropriate technology. This level of capability has been identified for the following 

three targeted sectors: 

 Element 1a: Low Technology Ceramics  

 Element 1b: Medium Technology Engineering (Automobile)  

 Element 1c: Hi Technology Electronics 
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4.2.1  Element 1a: Low Technology Ceramics 

 The ceramic is defined and usually are processed products made from 

inorganic materials with non-metallic properties at elevated temperature at some point 

in their manufacture. The word "ceramics" comes from the Greek word "Keramos" 

meaning "pottery", "tile" or "Potter" - mostly used to say, "burning material" from the 

definition of technical ceramics cover a much broader line of products, which would 

normally be. For most people, means the ceramic tableware, figurines, vases and other 

objects of art ceramics. No more ceramic products generally recognized as such is a 

more recent development and, in general, are examples of aesthetic utilitarian to some 

extent. Bathtubs, toilets, sinks, and electrical insulation, water and sewage pipes, 

bricks, bricks, tiles, glass, construction, flooring, tiles, ceramic and porcelain enamel 

and glass. A variety of products is directly proportional to a variety of clay used in 

making (SMEDA, 2008). 

4.2.1.1  Global Scenario of Ceramic Industry 

 Global trade situations in terms of global trade profile, major importers and 

exporters and the status of ceramic industry with reference to the trade situation in 

emerging markets such as India, China and Pakistan have been discussed. 

4.2.1.2  Global Trade Profile of Ceramics 

 Total trade grew at a ceramic compound annual growth rate of 9.8% from U.S. 

$ 39.6 billion to U.S. $ 83.5 billion in the period from 2001 to 2008, as shown in 

Figure 4.3.1. During this period, exports increased from U.S. $19.8 billion to U.S. $ 

42.2 billion (CAGR of 9.7%), while imports from the U.S. $ 19.9 billion U.S. $ 42.2 

billion (CAGR of 9.9%) increased. China is the largest distributor of ceramic in the 

world, with a total trade of U.S. $ 8.5 billion in 2008, followed by Italy, the USA and 

Germany with a total trade of U.S. $ 7.4 billion, U.S. $ 6.9 billion and U.S. $ 6.8 

billion, each as shown in Figure 432. 

4.2.1.3   Major Exporters of Ceramics 

The world's largest exporters of ceramics in 2008 are shown in Figure 4.3.2. 

China was the largest exporter of ceramic-year 2008, with exports of U.S. $ eight 

billionth Italy, Germany and Spain, followed by China with annual exports of $ 6.3 
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billion, U.S. $ 4.2 billion and 3.9 billion U.S. $, respectively. The top ten countries 

together accounted for nearly 72% of the total ceramic exports in 2008. 

 

 

 

 

 

 

 

 

Figure 4.3.1 World Ceramics Trade (ITC Geneva, 2009) 

  
Figure 4.3.2 World's Largest Ceramic Exporters (2008) (ITC Geneva, 2009) 

4.2.1.4  Major Importers of Ceramics 

 The world's largest importers of ceramic in the course of 2008 are shown in 

Figure 4.3.3. United States the world's largest importer of ceramics in 2008. U.S. rely 

heavily on imports to meet domestic consumption of ceramic pottery. This is also 

reflected in its high ceramic trade deficit of nearly U.S. $ four billionth U.S. imports 

with a value of $ 54 billion from France, Germany and Great Britain, with annual 

imports of $ 2.7 -2.6 billion U.S. $ and U.S. $ 2.0 billion, followed. 
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4.2.1.5   Trade situation in emerging markets 

 The global ceramic industry has gone through a period of great change over 

the years, driven by the demands of a globalized economy. While the traditional 

markets in Europe and the U.S. continue to grow, especially through public 

investment out of the main developments are to be found in emerging markets. In 

recent years, they have been the main actors in the ceramic market in terms of 

consumption, growth and investment. As the future of the ceramic sector is 

complicated by the continued economic growth in emerging countries joined. This 

therefore requires that these economies should be discussed briefly.  

Figure 4.3.3 World's Largest Ceramics Importers (2008) ITC Geneva, 2009) 

 Ceramic Industry in India 

Ceramic industry in India came about a century ago and has over time established to 

form an industrial base. Of the traditional pottery, the industry must develop found 

their place in the market of advanced insulators, electrical and electronic equipment. 

Over the years, the industry's modernization created by new innovations in product 

profile, quality and design as a modern, world-class industry, ready to take on global 

competition. 

The Indian ceramic industry ranks eighth in the world and produces from 

about 2.5% of world production. The industry employs 550,000 people, 50 000 are 

employed them directly. Gujarat accounts for approximately 70% of the ceramic 

production (ITC, 2009). 

 The ceramic products are produced in both organized and unorganized sector. 
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The share of organized sector in total employment is around 55%. The organized 

sector is characterized by the existence of a few big players out. 

Small and medium enterprises (SMEs) accounted for more than 50 percent of 

the total market in India offers a wide range of products, including porcelain, 

furniture, sanitary ware, tiles, refractory brick and pipes, among others. Most players 

are gathered in clusters. 

In the last two decades, technical ceramics segment registered an impressive 

growth through the demand for high-alumina ceramics, tools, and structural ceramics 

industry driven. Overall, the Indian ceramic industry emerged as a leading 

manufacturer and supplier in the world market. 

India was the 24th ceramic largest trading nation in the world in 2008 and a 

share of around 0.9% of total trade ceramics, as shown in Figure 4.3.4. The figure 

shows that in 2008, during the period increased from 2001 to 2008, India's ceramic 

trade of U.S. $ 14.3 million U.S. $ 73.8 million with a CAGR of 22.2%. The increase 

in trade was due to a rise in imports, which rose from U.S. $ 60.9 million in 2001 to 

U.S. $ 523.8 million in 2008, resulted in an annual growth rate of 30.9%. India's 

exports of ceramic on the other hand, grew at a compound annual growth rate of 

12.8% from U.S. $ 8.2 million U.S. $ 21.45 million (ITC, 2009). 

China was India followed the main source of ceramic imports in 2008 with 

imports valued at U.S. $ 317.5 million, from Germany and Italy, with imports valued 

at U.S. $ 50.7 million and U.S. $ 22.5 million, respectively. India's top five import 

sources together account for nearly 82% of the total ceramic India's imports in 2008. 

China alone accounted for 60.7% of India's imports ceramics. United Arab Emirates, 

Saudi Arabia and Malaysia were the main targets for the Indian ceramic exports in 

2008. India's top five export destinations ceramics together account for 30% of the 

total ceramic India's exports as shown in Figure 4.3.5 (ITC, 2009). 

 Ceramic industry in China 

 In recent years, China's output of building ceramics continuously ranked top 

one in the world. According to statistics, there are currently over 4,300 ceramic 

companies. The regions of the ceramics production is mainly in Guangdong, 

Shandong, Sichuan, Fujian, Zhejiang, Hebei, Jiangsu, Shanghai and the surrounding 

areas. Output from the first half of this year, Shandong, Guangdong, Fujian and is still 
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Figure 4.3.4 India's Ceramics Trade (ITC, 2008) 

Figure 4.3.5 India's Ceramic Exports (ITC, 2009) 

top-3. But by and large, building and sanitary ceramic ware has a relatively large gap 

between the developed countries, such as congestion, number of enterprises, large 

energy consumption, low centralization and technology, and the overall technology 

development capability, it has become a barrier of China’s building and sanitary 

ceramics industry, advancing high technology and it is difficult to create a cluster 

effect in the national and international markets. 

As the world's largest architectural and sanitary ceramics-consuming 

countries, China Sanitary Ware eliminates turnover, almost half of the world, which 

explains a large part of the Chinese ceramic industry. China has become the most 

important factor for the growth of ceramics industry. 

 In the next few years, China has historic opportunities for the development of 

sanitary ware, "the advantage." As more and more foreign brands in China get the 
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people more and more concerned about quality, multifunctional green energy saving 

products, ceramics companies seek only product and process improvements to the 

demand of the market. 

 Under the current state of development of China's ceramic industry a key to 

sustainable developments to control the production, optimizing the structure, and the 

saving of resources and the improvement of industrial concentration. International 

market development shows that in order to promote only focus on product design and 

development, quality improvement and marketing plan for investments through 

independent innovation, brand awareness increased value in their products. Only 

improvement required by the entire Chinese ceramics industry is brand awareness that 

truly belongs to the brands, the products of culture, technology, development, 

construction, manufacturing and other aspects of strengthening and improving the 

company to require increasing the research stage and development funds in the 

transformation of the product range and its products mean more extensive and cultural 

functions. Record on the other hand, companies with advanced technology quietly, 

accelerate efforts to convert upgrade technology and equipment, product and process 

improvement at the peak then to increase that brand products have set brands demand 

of the market requirements, from to defend extensive brand (ITC, 2009). 

 Ceramic industry in Pakistan 

 Ceramic manufacturing sector plays an important role in Pakistan's economy. 

The sector employs more than 36,000 people and contributes 0.1% to total GDP of the 

country and 0.5% for the manufacturing GDP annually. Its contribution to the export 

of the country is about $ 12.3 million per annum. Ceramic tiles and sanitary ware are 

essential consumer goods in urban areas of the country. With rapid urbanization and 

new demand for a variety of sanitary ware has increased over the years. This demand 

has increased not only in Pakistan but all over the world. Sun ceramic industry has 

great potential to save the foreign exchange (TUSDEC, 2009). 

Unfortunately, the ceramic industry of Pakistan did not get the opportunity to 

compete internationally. Due to the weakness of the importation of ceramic products 

is significantly higher than exports. Therefore, this industry needs is a lot of attention 

for up gradations in all respects. 
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Ceramic industry, in ceramic tiles, tableware, refractories, plumbing and 

electrical insulators are divided in ceramic industry in Pakistan consists of the two 

organized and unorganized segments. The production of insulators and tiles are all 

documented in the organized sector focused and complete. However, sanitary ware, 

tableware and refractory, especially in the informal sector. The industry has made 

significant progress in recent years. The industry has managed to penetrate export 

markets and also to supply a growing local demand. 

 The ceramic industry structure in Pakistan is shown in Table 4.3-1. The 

industry is mainly located in Gujranwala, Gujrat, Lahore, Karachi and Peshawar. 

However, Gujarat is the most important for ceramic industry, as it is the clusters in 

Gujrat. Current export of ceramic products from Pakistan are consistently decline, as 

shown in Figure 4.3.6. 

Table 4.3.1 Pakistan Ceramics Industry (SMEDA, 2008) 

Status 

Tiles Insulators Sanitary ware Table ware Refractories 

Highly 
Organized 

Highly 
Organized 

Organized + 
Unorganized 

Organized + 
Unorganized 

Un Organized 

No. of Units 7 1 63 150 20 

Total Employment 2,435 465 6,000 7,500 207 

Technology Level Capital 
Intensive 

Capital 
Intensive 

Labor 
Intensive 

Labor 
Intensive 

Labor Intensive 

Automation Level Highly 
Automated

Auto, Semi 
and Manual

Low 
Automation

Automated 
Low 

Automation

 

Figure 4.3.6 Ceramics Export in US$ For Pakistan, 2005-2009  (UN, 2009) 

Ceramic manufacturing sector plays an important role in Pakistan's economy. 

The sector employs more than 36,000 people and contributes 0.1% to total GDP of the 
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country and 0.5% for the production of GDP per year. Its contribution to the export of 

the country is approximately $ 12.3 million per year. Ceramic tiles and sanitary ware 

are essential consumer goods in urban areas of the country. With rapid urbanization 

and new demand for a variety of ceramic sanitary fixtures over the years has 

increased. This demand has increased not only in Pakistan but all over the world. Sun 

ceramic industry has great potential to save the foreign exchange (TUSDEC, 2009). 

Unfortunately, the ceramic industry of Pakistan has not given the opportunity 

to compete internationally. Due to the weakness of the importation of ceramic 

products is significantly higher than exports. Therefore, this industry needs is a lot of 

attention to nuances in every respect. 

Ceramic industry, ceramic plates and tableware, refractory materials, 

plumbing and electrical insulators. The ceramic industry in Pakistan consists of the 

two organized and unorganized segments. The production of insulators and tiles are 

all concentrated in the organized sector and fully documented. However, sanitary 

ware, tableware and refractory, especially in the informal sector. The industry has 

made significant progress in recent years. The industry has managed to penetrate 

export markets and also to supply a growing local demand. 

The ceramic industry structure in Pakistan is shown in Table 4.3-1. The 

industry is mainly in Gujranwala, Gujrat, Lahore, Karachi and Peshawar. 

 Issues Faced by the Ceramics Industry in Pakistan  

 The critical question faced by the industry at the moment is the unannounced 

electricity load shedding, which greatly impacts productivity and costs. The ceramic 

industry is running on a continuous production process, where most of the costs is in 

the initial phase of the process when the furnace is heated incurred. 

Once the oven’s optimum temperature is reached, the variable costs 

significantly. In most countries, the costs are not controlled by turning on the oven for 

several decades. But given the uncertain nature of the power supply, this is not 

possible for the manufacturer in Pakistan. The cost of production as a result of this 

frequent switching on and off the oven (sometimes three to four times a day) increase 

the power consumption and costs to such an extent that Pakistan is not in the industry 

able to compete internationally. 
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Another industry problem is lack of design and product development capacity. 

The basic technology for the production of ceramics and bathroom fitting and 

accessories are exactly the same all over the world. What distinguishes the product 

design and innovation capacity. The color schemes and design and size of the tiles can 

add more than 150% of the total value added. Similarly, consumers excessive prices 

for high fashion bathroom fittings and accessories would be paid. It is extremely easy 

to make intelligent bathroom / washroom accessories by inexpensive electronic 

devices and sensors made in China. Several Indian companies have recently 

completed a series of electronically controlled bathroom fittings and accessories 

launched. If you increase this cost electronic components significantly the value of the 

products. However, to do this is the strong industry links with the electronics industry 

and also with the science, which require in the field of electronics and product design 

(TUSDEC, 2009). 

The sector also lacks the availability of skilled workers and formal educational 

institutions. There are no formal schools, training of workers in the industry to offer at 

all levels. The industry is not capable of basic skills, leadership qualities, technical 

skills, and abilities to find design. The industry has no connection with design schools 

such as NCA, Pakistan School of Fashion Design and the Indus Valley. The students 

of these universities have to default to 6-8 months on factory internship program in 

the industry. This will not only help the industry improve its design capacity, but also 

contribute to the education of our youth closer to the ground realities of the country 

and come with original creative work in accordance with the needs of local industry. 

Finally, as with most other sectors of the SME sector by branding and 

marketing is limited. The small size of the companies makes it impossible for 

companies to spend money on branding and marketing their products. The packaging 

is poor and often the products are damaged during transport. There is no indication 

gallop in places where foreign buyers / tourists easy access. Other problems have been 

identified through survey conducted by questionnaire and interviews with experts, 

industrialists and academia. 

4.2.2    Problems Identification and Analysis 

The ceramics sector of Pakistan is declining day by day. A number of 

Factories have been shut down and quite a few are in the process of shutting down. 
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The imports of Pakistan in this area are increasing day by day while exports are 

decreasing. Major problems and challenges faced by ceramic industries of Pakistan 

are identified by different sources, and are reproduced here. 

4.2.2.1  Experts Opinion 

According to the experts’ opinion obtained through questionnaire survey and 

interviews, the major reasons for decline of ceramic industries are given in Figure 

4.3.7; the major problems associated with ceramics industry is the lack of R&D 

which is 95 %. It is followed by non-availability of knowledge and skilled workers. 

Both the problems are associated with engineering science and technology, and 

require high level of indigenous technological capabilities. Lack of government 

support is identified by 65 % of the experts. Similarly the problem of obsolete level of 

technology is supported by 85 % of the experts. 60 % accounts for non-willingness of 

labor and 65% experts’ opinion is towards high cost of products. Moreover, the 

problems related to quality of products include unavailability of standards, inspection 

and testing facilities. Moreover, the problems associated with raw materials include 

unavailability of raw materials, high cost and poor quality. The major problems 

associated with kilns are identified as: 

 Improper design of kiln 

 Inefficient burners 

 Lack of mechanism to maintain air-gas ratio 

 Tremendous heat losses through radiations 

Figure 4.3.7 Major reasons for decline of ceramics industries (by experts) 

4.2.2.2  Industrialists Opinion 

In interviews with Industrialists of ceramic industries and through 

questionnaires filled by industrialists, the major problems faced by them are depicted 
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in Figure 4.3.8. Major problem faced by industrialists of ceramics sector is 

unavailability of skilled labor and equally the lack of common facilitation centers. 

According to 60 %, there is a lack of awareness among industrialists from technical 

and managerial point of view. Non-availability of standard raw material is figured out 

by 65% of industrialists. While 55 % of the industrialists think that marketing of 

ceramics products is also a major problem. 

Figure 4.3.8 Major problems faced by industrialists of ceramics industries 

4.2.2.3   Academia Opinion 

 In interviews with personnel of academia and through questionnaires survey 

problems related to academics with respect to ceramics sector are indicated in Figure 

4.3.9. The figure shows that problems related to ceramics industries from the view 

point of academia are very severe. 95 % of the personnel of academia think that 

curriculum is not aligned with the current ceramics industries problems, and due to 

security conditions industrial study tours are not taking place, so the gap between the 

students and industries is widening over time.  

 For training of students, out-dated machinery is installed in the laboratories. 85 

% of the personnel of academia think that testing facilities and setup are incomplete in 

the colleges and universities. 
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Figure 4.3.9 Problems related to academia w.r.t ceramics 

4.3.3     Investment Opportunities in Pakistan  

 The need for such projects as potential investment opportunities in sanitary 

ceramics Gujranwala cluster was identified based on the key strengths of this group: 

1. Processed raw material imported Depot 

2. Processing plant for raw material 

3. Business (relevant machines, etc.) 

4. Modern furnaces Designers 

5. Export marketing consultancy 

6. Storage/Warehousing 

7. Local production of machines 

4.3.4    Summary 

The research in this section has discussed the global trade profile in ceramics 

products with special reference to top ten importers and exporters in the world and 

identified the billions of dollars of trade being done in this sector, showing the 

significance of this sector. Research further identifies the status of ceramics in 

emerging markets such as China, India and Pakistan and indicates that export of 

ceramic products in Pakistan is on decline. In this regard the research carried out 

identifications and analysis of problems faced by the sector. Moreover, the research 

has highlighted some issues and investment opportunities in Pakistan. It is worth 

mentioning that all the identified problems based on industrialists, experts and 

academias are responsible for the decline of ceramic sector in Pakistan. One key 
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factor is ‘technology obsolescence’, which needs to be rectified, and the technology 

must be properly updated, so to revive the ceramics industries of Pakistan.  The up-

gradation may be carried out in the light of recommendations given in the strategic 

direction formulated in this research.  

4.4 Element b: Medium Technology Engineering (Automobile)  

4.4.1   Introduction 

Another important medium-tech sector is that the engineering sector, the base 

metals, metal products, machinery and transport equipment, non-metals, design and 

engineering services, and includes so on. Saw that the share of engineering industry in 

the entire world trade rapidly from 55% in 1990 to 63% in 2002, there is clearly a 

need for Pakistan to move in this rapidly growing sector. This is shown in Table 4.4-

1.However, Pakistan's performance in this sector is less than satisfactory. The 

contribution of the Pakistani engineering to its GDP is currently only $ 2.0 billion and 

the sector employs only 600,000 people. Moreover, the rising trade deficit largely on 

the engineering sector imports, which were attributed to over two billionth dollars the 

machinery industry currently meets only 25% of the total local demand for such 

products, while the rest through imports, the increase is essentially fulfilled. While the 

share of the engineering section of the total imports varies from 33% to 42% of the 

share of engineering goods in Pakistan's exports increased by only 3%, with Pakistan 

only exports $ 0.27 billion worth of engineering goods. 

Important areas of imports include equipment for the textile industry, power 

industry, cement plants, agricultural machinery, electric machinery and cars, etc. 

Therefore, efforts to promote this sector not only defend against outflows of foreign 

exchange would, and make the economy self-sufficient, but it would also enable 

Pakistan in dynamic, medium-technology industries. Automotive industry has been 

selected for further investigation, from the list of engineering products. 

4.4.2    Automotive Vendor Industry in Pakistan 

 Pakistan is a developing country, with slow technological development, less 

the intrusion of roads, lack of skilled manpower and inadequate infrastructure, all of 

whom get themselves as a major obstacle in the development of automobile industry 

in Pakistan (EDB, 2006; TUSDEC, 2006 - 07). 
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Table 4.4.1 World Trade in Different Products (in billions) (PIDE, 2004) 

Products Year 1990 Year 2002 

 Volume % Volume % 

All products $3,337 100 $6272 100 

Textile Products 210 6.3 376 6.0 

Agricultural Products 400 12.0 565 9.0 

Mining Products / Fuels 467 14.0 815 13.0 

Chemicals 300 9.0 565 9.0 

Miscellaneous 100 3.0 188 3.0 

Engineering Products 1582 55.0 3954 63.0 
 

The automobile industry in Pakistan consists of four major segments, which 

include two / three two-wheelers, cars (including cars, jeeps and station wagons), 

commercial vehicles (trucks and buses) and tractors. There are approximately 25 

manufacturers and assemblers in Pakistan, the technological cooperation with 

Japanese and Korean manufacturers such as Suzuki, Honda, Toyota, Hino, Hyundai 

and Mazda (TUSDEC, 2006-07). 

Pakistan's automotive industry has driven an import market, and with few 

exceptions, the entire automotive industry depends largely on imports from Japan, 

Korea, China, India and the United States. The automobile industry in Pakistan has 

more assembly units than production. The purchasing power of consumers is also one 

of the weaknesses, and self-sufficiency is still a dream for the automobile industry in 

Pakistan (TUSDEC, 2006-07). 

Currently, the automobile industry in Pakistan to go through a large phase 

shift, the entry of new players from abroad. Pakistan does not qualify as a major 

exporter of cars with the exception of marginal exports of tractors. The market is 

driven largely by Japanese and Korean manufacturers with up to 90 percent market 

share dominates. 

Pakistan does not have a long history of the automotive industry and it was not 

until 1980 that this sector began to have a strong foundation in the economy of 

Pakistan began. Despite a delayed venture was a reasonable development during the 

'80s and then came the decade of remarkable growth during the 1990s in the 

automotive industry has reached the level where it ranks among the top three 

industries of Pakistan. 
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The provider of Pakistan consists of small and medium-sized manufacturers to 

produce spare parts for domestic and foreign automobile assemblers. The sector of the 

supply industry can be further classified into organized and unorganized subsectors. 

There are about 400 organized units in the auto parts industry of Pakistan, 

most of which are registered providers, assemblers / OEMs. Many of them are obliged 

to supply only to OEMs as per their agreement. The sector produces relatively 

complex parts and is capital intensive. Along with the organized sector, there is a 

huge sector of unorganized vendors approximatelty1200 units that are not registered 

and are not tied to an agreement. The majority of unorganized provider to support the 

replacement parts market and not to the OEMs. In fact 90% of the automotive 

industry of Pakistan comprises of SMEs (small and medium enterprises) and 95% of 

them are self-financed. Some of the main suppliers of statistics are given in Table 4.4-

2. 

Table 4.4.2 Salient statistics of vendor industry in Pakistan (Sources: Survey report by WTO and 
PAAPAM statistics) 

Number of Units  
Approx. 1600 (400 in organized sector, 1200 

small scale unorganized ones) 

Employment  
Organized sector: 120,000 

Unorganized sector: 380,000 

Investment  
Organized sector: Rs3000million  

Unorganized sector: Not on record  

Production of Automotive parts Rs16920 million 

Imports of Automotive parts  Rs4980 million 

Exports of Automotive parts  Rs16 million  

Consumption of Automotive parts  

(production + imports + supply of unorganized 

sector – exports)  

Rs.23160 million  

Contribution of locally manufactured parts  78% 

Contribution of Imported parts 22% 

 

  Problem Identification and Analysis 

  The existing general technological state of the automotive supply industry is 

faced with reference to the major problems facing the industry is concentrated. 
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4.4.2.2   Car Vendor’s Problems 

The problems of car vendors are divided into five major categories: 

processes/operations, supply chain, resources, testing and quality control, and 

enabling environment. The findings of the study on car vendors are discussed in the 

subsequent sections.  

 Processes / Operations     

Problems that are faced by the providers of cars in the category of processes / 

operations are shown in Figure 4.4.1 and are discussed below. Figure 4.4.1 shows a 

distorted image, which means that 30% of the problems cause 70% of the damage. 

The main problem that is faced by the manufacturers of cars, is about tool and die 

industry. This issue was mentioned mainly by the suppliers of sheet metal and forged 

parts. After this, there are no adequate facilities to the die design of the market and at 

the same time, due to the lack of die designers, home furnishings suppliers affected in 

the die design to develop. 

It is followed by another big problem of insufficient knowledge of process 

engineering. After an appropriate piece of vendors, it is difficult to find technical 

information on procedures and process control techniques. Absence of such 

information is not so that they improve the manufacturing processes and optimize the 

existing. Heat treatment of tools and forms is a common problem of metal and plastic 

parts supplier. It is quoted in most of the interviews that inadequate heat treatment of 

tools and forms is actually the main reason for death / mold breakage and wear. The 

process of heat treatment as a complicated process, the question is, are the process 

parameters that are difficult to control. Lack of CAD / CAM expertise refers to the 

non-availability of CAD / CAM professionals. This problem in turn is mainly 

mentioned by the suppliers of sheet metal parts. According to them there are many 

CAD / CAM experts available in the market, but only for plastic mold, but if it dies to 

the design of sheet metal and devices comes, it is difficult to find even a single expert. 

While plastic suppliers have not been mentioned as a major problem. 

 Issues relevant to the use of machines are also very much involved in the 

spotlight, including the troubleshooting of machines and improper functionality of the 

machines. Troubleshooting is primarily a problem of CNC machines, in addition to 
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improper functionality of conventional machines also caused the production 

smoothly. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.4.1 Problems faced by the vendors of cars in the category of processes/operations 



 

74

 

 Supply Chain  

 Problems faced by the vendors of cars in the category of supply chain 

are shown in Figure 4.4.2 and are discussed below.   

Figure 4.4.2 Problems faced by the vendors of cars in the category of supply chain 

 

 The supply chain covers the problems with which the car manufacturer in the 

operations of the supply chain. The typical supply chain for a car salesman consists of 

suppliers, manufacturers and OEMs themselves. 

  As an expression of the above graph, the major supply chain problem 

is that the frequent lack of quality on the part of suppliers, those that supply 

components to the vendors. According to the manufacturer, due to insufficient 

production techniques and poor quality control of suppliers, they often receive inferior 

components. This problem is even more expensive, if providers are to eliminate 

deficiencies in the quality of care with their suppliers. 

 The second major problem is that the unplanned development and production 

changes by OEMs. It happens that OEMs are structural changes in the 

underdeveloped parts in the middle of the development process. Because of these 

vendors sometimes unexpected changes to the prepared scrap tools and start the 

development of a new procedure. Equally urgent are modifications made by OEMs in 

their production plans, which interfere with the production planning of the 

manufacturer. 
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According to the testimony of the three-party technology that is used by its 

suppliers is outdated and not capable enough to the quality and production demands 

of future needs. The suppliers are using the same manufacturing process since its 

inception. Most of the vendors mentioned that due to the lack of modern technology, 

their suppliers not aligned for the future volumes. 

The problem of delayed supplies is also one of the most problematic areas for 

the provider. It is the lack of professional behavior on the part of providers that they 

obey their delivery obligations to make. Delayed deliveries from suppliers sabotage 

the production of vendors and sometimes even in the delay in deliveries to OEMs. 

The component prices from suppliers is not such a big problem mentioned. 

According to the manufacturer's competitiveness in the market maintains a good 

control over the price of the supplier. 

 Resources 

Problems that are faced by the providers of cars in the category of resources 

shown in Figure 4.4.3 and are discussed below. 

Figure 4.4.3 Problems faced by the vendors of cars in the category of resources 

 The most outstanding problem is the lack of qualified workers. This problem 

is called by the largest number of auto suppliers. According to the manufacturer, it 

was almost impossible to find a qualified operator for both conventional and CNC 
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machines. The huge gap between supply and demand for skilled workers has led to 

high turnover of skilled labor. 

Moreover, in order to get skilled labor providers paying high wages, the wages 

have increased substantially the cost to them. Followed by the labor shortage there is 

an acute shortage of raw material. This problem is even more closely in special steels 

and steels with high carbon content. It is worth mentioning that this problem is almost 

non-existent for the suppliers of plastic parts. It is because the raw material for plastic 

comes with fully imported vendor quality certifications. 

Aside from labor and raw material costs, the unavailability of sophisticated 

machinery is also a secondary question. A small piece of providers have also 

highlighted the point of the high capital cost and unavailability of industrial loans 

registered. You mentioned the lack of affordable credit as the biggest obstacle to 

business investment. 

 Testing and Quality Control  

Problems posed by the providers of cars in the category of tests and quality 

controls are shown in Figure 4.4.4 and are discussed below. 

Figure 4.4.4 Problems faced by the vendors of cars in the category of testing and quality control 

 

 Under the category of testing and quality control, the main problem is the long 

delays in the delivery of test results by the existing test facilities. Ten out of twenty 
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providers are of view that the current testing equipment such as PITAC, PCSIR and 

MIRDC are so inefficient that they take even months to deliver the test results. 

 The second major problem is the limited number of test facilities. Nearly 45% 

of providers believe that the number of test facilities is not enough to meet the needs 

of industry. The problem is a large concern for the auto supplier of Gujranwala. 

The range of testing services offered by the present test facilities is very 

limited. It is only the conventional tests that can be performed on the test facilities, 

while the specialized tests are almost nonexistent. 

 Another problem with the auto supplier called, has come as a surprise to us 

that the level of service that is offered for test equipment depends heavily on the 

personal relationship with the employees. Without knowing it, every employee will be 

carried out very annoying for a supplier to the test. The cost of the audit and the 

accuracy of the results were also mentioned as reasons for concern by a small number 

of providers. 

 Support for OEMs is very inadequate for the development of self-test facility. 

The geographical distribution of the test facilities is also a concern for Gujranwala 

provider. They feel that almost all testing laboratories are located in Lahore and there 

are no local facility providers. The remote sites have essentially their test fees added. 

There is no availability of sophisticated testing technology in the local market 

and that is what hinders the development of in-house testing facility. 

 Enabling Environment 

 Problems that are faced by the providers of cars in the category of enabling 

environment are shown in Figure 4.4.5 and discussed below. 

One of the major concerns of the auto suppliers of both Gujranwala and 

Lahore mentioned, is the lack of immediate solutions. According to them all the 

development and up-gradation initiatives are always on the long-term and prior art 

projects, which always prove to be unproductive. Vendors feel that their immediate 

problems are never addressed, and they are not provided what they need. 

Energy crises are frequent fluctuations and spikes of current. Unsteady flow of 

current caused heavy losses to machinery, production policy issues, non-availability 

of low-interest loans for the industry and the lack of price caps various factors of 
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production. It may not have a policy, supervising and regulating the prices of means 

of production. In addition, some feel the car vendor that the policy of the government 

is inefficient in the way that the decision-making authority are not given to the 

implementer. This is what makes every proposed project to be passed through long 

bureaucratic process and to be finalized by the ones who do not have the panoramic 

view of the situation. 

Figure 4.4.5 Problems faced by the vendors of cars in the category of enabling environment 

 The OEMs are very unfair to the extent the profits are. The profit margins of 

OEMs varied in the past five years has increased, but they do not make an equal 

distribution of profits in the supply chain. 

 Vendors are very confident that no support was given by the government in 

terms of subsidies and tariff-free imports, the factor that the local operators is 

provided competitive against imported substitutes. 

 There are quite a few suppliers, the automotive supplier industry has very little 

awareness among the students of engineering institutions and that is what keeps the 

industry a huge skill pool deprived. The vendor development efforts of the OEMs are 

very limited. Training is only on the lines of management systems carried out while 

the technical front is still underdeveloped. 

 Unprofessional business attitude on part of suppliers is also a problem. 

Suppliers are not professional enough to respect their commitments. One mentioned 

the car vendor is also a problem of sealing the agreement on part of OEMs. It is due to 
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the availability of cheap Chinese products that OEMs take their local providers and 

```the decision to replace Chinese. Such behavior is also evident in contractual 

agreements. 

 
Figure 4.4.6 Problems faced by the motorcycle vendors 

4.4.2.3  Motorcycle Vendor’s Problems 

 The following issues have been identified in the course of our interviews with 

22 vendors of motorcycles. It includes both the providers who work for Japanese and 

local motorcycle assemblers. The results of the study on motorcycles providers are 

shown in Figure 4.4.6 and are discussed below.  

The industry is in need of help from technological point of view. Thus they are 

able to increase productivity and improve quality that will result in better value for 

their products. The industry desperately needs skilled workers. Workforce that has the 

basic knowledge of the various daily operations and trouble shooting. The industry is 

not happy with the performance of existing laboratories as PSQCA, PITAC and 

PCSIR. They feel the lack of quality, authentic, customer-friendly, dedicated, broad 

acceptance and inexpensive laboratory fully auto industry. 

Another big problem the industry faces, the quality, availability and price of 

specialist raw materials such as tool die steel, steel alloys, various grades of steel, etc. 

problem is that if you try to export is, the non-availability of the various international 

standards. A common facility center for machinery proposed procurement, as the life 

of entrepreneurs are easily made, and he gets all the information required under one 
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roof. The industry feels that visits will be useful in several industries for 

benchmarking and to learn the industry in the same situation and implement in their 

factories. 

4.4.2.4   Motorcycle Assembler’s Problems 

The needs assessment survey revealed eight assemblers of motorcycles. Our 

interviews with the mechanics gave us the opportunity to look at the automotive 

industry from the perspective of the OEMs have. The biggest problems with the 

motorcycle assemblers mentioned are shown in Figure 4.4.7 and are discussed below. 

The industry lacks the technology for operating a motorcycle assembly 

required. In addition, they lack the systems (such as procurement, purchasing, 

assembly, quality control, final inspection, etc.) required for operation of a motorcycle 

assembly. 

The industry feels that it can be a laboratory full of motorcycle mechanics in 

which all parameters (such as assembly torque, assembly routing emissions control, 

engine efficiency under different conditions, engine emissions, shock tests, etc.) of 

motorcycles dedicated exist tested and verified.  The main problem that is faced by 

motorcycle mechanics is the lack of awareness on the part of entrepreneurs. The 

entrepreneurs lack the knowledge how to run a motorcycle assembly business from a 

management and technical perspective. Development of criteria for providers is also 

proposed together with the establishment of an R & D / design system. 

Figure 4.4.7 Problems faced by the motorcycle assemblers 
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4.4.3    Summary 

 Pakistan is a developing country, with slow technological development, less 

the intrusion of roads, lack of skilled manpower and inadequate infrastructure, all of 

which are the major obstacle in the development of automobile industry in this 

country. These are some of the main reasons why the automobile industry in Pakistan 

has failed to make a breakthrough in foreign markets. 

A consistent policy of the government for the automobile industry and a 

reasonable rate is necessary to reduce the uncertainty associated with the local 

manufacturers and assemblers in Pakistan. Upgradation of technology, reliable quality 

control, well-educated workforce and strong financial support from the government is 

necessary for the existence of the automotive manufacturers and assemblers in 

Pakistan 

The automobile industry in Pakistan is largely dependent on imports from 

Japan, Korea, China, India and the United States and self-sufficiency is still a dream 

for the automobile industry in Pakistan. However, there is a hope for up-gradation in 

the automotive industry. The Pakistan automobile market became more competitive 

over the years and it has also a clear shift towards the small car segment. It is hoped 

that the main results of detailed analysis and recommendation for the automobile 

industry in Pakistan, were identified in the strategic direction in this research made 

available, if implemented in true sprit definitely benefit the automotive industry in the 

country. 

4.5  Element c: Hi Technology Electronics  

4.5.1 Introduction  

The rapid pace of industrialization, coupled with increasing globalization and 

pervasive technical change have created greater competition in all disciplines and 

dimensions. In an era where societies thrive on the growth of new technologies; all 

industries, regardless of location, have to constantly upgrade to compete. A 

comparative advantage in traditional/endogenous industries is therefore no longer 

solely sufficient for a country to effectively compete in today’s knowledge economy.  

 So rapid and extensive technical change is that the emergence of "technological 

paradigm" new is predicted, where the isolation of fast-moving technologies may 
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hinder the development of competitive skills and focus that is more difficult. 

Developing countries such as Pakistan are thus faced with a much stronger 

technological and competitive challenge, and thus must look to diversify their efforts 

towards more technologically advanced areas in manufacturing. 

Hence, it is necessary for Pakistan to shift some of the focus of its industrial 

sector away from resource-based and low-technology manufactures, instead towards 

medium-technology and high-technology areas. In this regard, Pakistan needs to 

develop the necessary technological capabilities to develop these areas. A greater 

emphasis on high-technology areas would be necessary for Pakistan to ‘catch up’ with 

other Asian countries, such as the Newly Industrialized Countries (NICs). One such a 

high-technology area is that of the electronics industry. 

Electronics industry is considered to be one of the world’s largest industries 

with global revenue worth trillions of dollars per annum. It has played a vital part in 

the economies of most developed countries. Important sectors that have made great 

advances since the 1970s include laser and optical electronics, digital electronics, and 

microwave electronics. Advances in the field of electronics have also played a key 

role in the development of space technology and satellite communications; 

inaugurated a revolution in the computer industry that led to the introduction of the 

personal computer; resulted in the introduction of computer-guided robots in 

factories; produced systems for storing and transmitting data electronically; greatly 

expanded the market for popular music and culture; and, in the process, transformed 

life at home, the office, and the factory. Many of these innovations, such as the 

transistor, had their origins in military research, which needed increasingly complex 

electronic devices for modern high-technology warfare 

The government of Pakistan has considered part of the electronics in his mid 

term development framework (MTDF). The government is willing to contribute to the 

development of international quality original supply chain and increase the share of 

electronics output in manufacturing by 20% in 2020. PSDP allocation of financial 

means, electronic high degree of attention devoted to this area the government is 

given in Table 4.5-1. 

The government next 5-year plan places emphasis on engineering to 

technology-driven growth. Electronics can prove to be an excellent vehicle for 
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technology-driven growth in Pakistan because it is flexible and innovation-driven. Its 

return on investment is much greater than in traditional industries such as steel, 

fertilizers or chemicals. It also requires far less electricity, water or space. The 

working environment is much cleaner. Large fractions of employed women are there 

in the world. 

Then there is huge worldwide and local demand for electronic goods as shown 

by the great volume of trade in this sector. 

 

Table 4.5-1  PSDP Financial Allocation for Electronics (in Rs. Million) (MTDF, 2005) 

Period Total S & T HRD / Skill 

2005-06 1,670 1,000 670 

2006-07 2,094 1,080 1,014 

2007-08 2,693 1,172 1,521 

2008-09 3,580 1,274 2,305 

2009-10 5,139 1,389 3,750 

Total 15,176 5,916 9,260 

2010-11 6,320 1,518 4,802 

2011-12 6,903 1,662 5,241 

2012-13 7,555 1,824 5,731 

2013-14 8,292 2,006 6,286 

2014-15 9,154 2,226 6,928 

Total 38,224 9,236 28,989 

2015-16 10,249 2,494 7,755 

2016-17 11,487 2,793 8,695 

2017-18 12,888 3,156 9,733 

208-19 14,769 3,629 11,140 

2019-20 16,762 4,174 12,589 

Total 66,156 16,245 49,911 

 

Despite the huge growth potential, Pakistan is lagging behind in the 

development of its electronics industry. It is therefore essential that a comprehensive 

strategy has been introduced for the development of this sector to increase the growth 

potential of the country achieve self-sufficiency and reduce dependence on foreign 

sources of products, materials, components and accessories. Pakistan imported 

electronics equipment worth 3 billion US dollar in 2006, which is expected to increase 

to 28 billion US dollars in 2012. Import of mobile phones worth 1billion dollars for 

2007 significantly chipped off county’s foreign exchange reserves.   
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4.5.1.1   Problem Identification and Analysis 

 To assess the current status of Pakistan’s electronics industry, a series of visits 

to various companies were carried out which helped identify the problems faced by 

the industry. Following problems have been identified as shown in Figure 4.5.1. 

The most vital issue is the lack of R&D capability followed by another major 

problem of non-accuracy of result of the available testing facility. Thereafter another 

major problems are high costing and weak supply chain. Available testing facilities 

are very limited, due to which delays and testing service occur. Usually the support 

from OEM is highly insufficient. Non availability of common facility centers are yet 

another serious problem. The industry is also weak due to the lack of technology base. 

Due to these problems the interest of multinational companies are highly insignificant 

and are not attracted in the regions.  

   Factors Governing the Growth of Electronic Industry 

The key factors governing the growth of electrical and electronics industries 

are as follows (source: survey questionnaire and interview): 

1. Rising and continuous investments in research and development has led to 

increased productivity and higher-value added electrical and electronics 

products. 

2. Increased foreign investments have resulted in the accelerated growth in 

terms of electronics production and exports. Foreign companies are now 

making huge investments and are installing extensive production 

capacities in developing countries. 

3. Extends support to several global industries, especially healthcare, 

telecommunications, industrial and automotive industries. .. 

4. Increasing incomes and living standards have resulted in an increase in 

demand for electronic products, especially consumer electronics in the 

world. 

5. This sector is highly fragmented, consisting of many small and medium 

enterprises. 

6. Asia and the Pacific is proving to be the largest spinning place for 

consumer electronics industry, as the markets still intervene. 
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 The rapid pace of innovation in electronic technology is the result of consistent 

demand for newer and faster products and applications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.5-1 Problems faced by High Technology Electronics 
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4.5.1.3  Electronics Industry in global scenario  

The electronics industry is considered to be one of the world’s largest 

industries with global revenue worth trillions of dollars per annum. It has played a 

vital part in the economies of most developed countries. The world's electronics 

market has been growing at a robust pace thanks to the development of a string of 

new technologies and an ever-increasing customer inclination towards electronics 

goods and services. 

 

Table 4.5-2  Outlook of World's Electronics Market by Segment (Yearbook, 2008) 

Classification 
Year wise Value in US Million $  

2002 2003 2004 2005 2006 2007 2008 

Home Use 
     
84,043  

     
93,658  

      
104,753  

      
108,222  

     
112,119  

    
116,221  

  

119,201  

Industrial Use 
           
571,363  

         
602,176 

           
651,300  

           
668,857  

           
695,073  

           
730,928  

           
759,386  

 - Information  

   Devices 

           
256,368  

         
267,247 

           
291,180  

           
299,587  

           
312,440  

           
330,834  

           
345,131  

 - Communication  

   Devices 

           
197,648  

         
207,592 

           
221,017  

           
227,111  

           
236,583  

           
248,424  

           
258,307  

 - Office  

   Devices 

             
10,959  

           
11,019  

             
11,596  

             
11,626  

             
11,669  

             
11,735  

             
11,779  

 - Others 
           
106,388  

         
116,289 

           
127,507  

           
130,533  

           
134,381  

           
139,935  

           
144,169  

Electronic Parts 
           
223,016  

         
243,170 

           
282,770  

           
289,353  

           
300,781  

           
321,439  

           
338,308  

Total 
         
878,422  

       
939,004 

      
1,038,823 

      
1,066,432 

      
1,107,973 

      
1,168,588  

      
1,216,895 

 

According to the Yearbook of World Electronics Data 2008 (shown in the 

Table 4.5.2), the world's electronics market size ballooned to $1,066.4 billion in year 

2005, up 2.7% from the previous year. By sector, the industrial electronics market 

reached $668.8 billion, accounting for 62.7% of the total. This was followed by the 

electronics parts and components with $289.3 billion, (27.2% of the total) and the 

home electronics with $108.2 billion (10.1% of the total). It was forecasted that the 

global electronics market is expected to continue to grow in the near future, with its 

market size recorded at $1,107.9 billion in 2006 and $1,216.8 billion in 2008. 
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4.5.1.4   Pakistan’s Electronics Industry 

    Pakistan’s electronics industry; on the other hand, has lagged far behind, 

despite the huge growth potential of this field. Local industry basically focuses on 

consumer electronics, with activity limited to installation of conventional televisions, 

radios, cassette recorders and other consumer electronics related products imported 

from CKD kits and SKD components imported mainly from China. Pakistan’s 

electronics sector is unfortunately still at its infancy stage and has yet to become a 

major revenue generating industry. Few companies are involved in the somewhat 

higher level of production/assembly of items like pay-phones, energy meters, security 

systems and telecom equipment for defense through reverse engineering, but are 

importing components or assemblies (TUSDEC, 2006). 

Pakistan imported electronics equipment worth 3 billion US dollar in 2006, 

which is expected to increase to 28 billion US dollars in 2012. Import of mobile 

phones worth 1 billion dollars for 2007 significantly chipped off county’s foreign 

exchange reserves. This is shown in the Figure 4.5.2. The electronics industry’s 

contribution to Pakistani GDP is non-existent. Within Pakistan’s exports, engineering 

and especially electronic goods do not even figure in government statistics due to 

their negligible value. This is depicted in Table 4.5-3. On the other hand, electronic 

equipment forms a large lump of Pakistan’s total import, which is mainly due to the 

recent investment in the telecommunication sector and the notable demand for 

consumer electronics. This is shown in Table 4.5-4.  

The Electronics Industry in Pakistan is at infancy stage yet and has a 

tremendous potential to be tapped primarily through increasing productivity 

efficiency. At present the industry is revolving around the assembly of consumer 

electronics and a little is being done in the areas of telecommunication and 

engineering services. The industry requires focused efforts from both the public and 

private sectors whereby government acting as a facilitator to the private sector by 

providing enabling environment to the electronics industry.  
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Figure 4.5.2 Pakistan’s Imports of Electronics (TUSDEC, 2006-07) 

 
Table 4.5-3  Pakistan’s Total Exports vs. Electronics Exports (TUSDEC 2006 – 07) 

Year Total Exports   

(in million USD) 

Total Electronics Exports 

(in million USD) 

% of Electronics in 

Total Exports 

2006 16,451 115 0.70 

2005 14,391 105 0.73 

2004 12,313 65 0.53 

 
Table 4.5-4  Pakistani Total Imports vs. Electronics Import (TUSDEC 2006 – 07) 

Year Total Imports           
(in million USD) 

Total Electronics Imports 
(in million USD) 

% of Electronics in 
Total Imports 

2006 26,600 2,719 9.78 

2005 24,624 2,519 9.75 

In the area of consumer electronics the local manufacturers / assemblers have 

gained major market shares and a significant expansion is taking place. The 

increasing demand for low-priced high quality goods has also encouraged few local 

brands to supplement the production activities of multinational companies. The tariff 

structure on electronic components and finished goods are stimulating the production 
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trend as it minimizes the profit margin on smuggled electronic items. This healthy 

competition has therefore helped local manufacturers establish their businesses. Also, 

the telecommunication industry is also establishing its footage. The cellular phone 

companies are entering into the market and a major growth is expected in this sector. 

The potential available would be the auxiliary engineering activities to the cellular 

phone manufacturing.  

The industry although having great potential is still to pick up engineering 

activities on a mass level. There is a lack of employment opportunities and thus the 

available talent is not being utilized or is being underutilized to a large extent. There 

are individual efforts being made in the engineering services sector yet the entrants 

are new to the business environment and have therefore been unable to execute the 

desired level of activities.  

Pakistan is on the consumer electronics market, defined as the market for 

computing devices, mobile phones and AV products, is projected to be worth around 

$ 1.8 billion in 2012. Underlying demand will grow at a CAGR of about 7%, but 

spending will be restrained by a substantial gray market of smuggled or illegally 

assembled products. The market has considerable potential is currently depressed due 

to large gray market, poor IP protection, economic and unstable security situation and 

weak distribution channels. Growth will be driven, however, due to better 

infrastructure, information and communication technologies, and credit availability. 

Reform often high national and provincial taxes and duties on products from 

computers to mobile prepaid cards would also strengthen the market. 

Computers accounted for around 18% of consumer electronics spending in 

Pakistan in 2009. It was estimated that sales on the domestic market of Pakistan 

market computers (including notebooks and accessories) will be U.S. $ 295mn in 

2012 from U.S. $ 264mn in 2009. Computer hardware CARGO for the years 2010-

2014 will be around 7%. Cancellation of the September 2009 minimum tax on 

imported computers should strengthen the market. AV devices accounted for 40% of 

consumer electronics spending in Pakistan in 2008. Pakistan home AV equipment on 

the market is expected at U.S. $ 670mn in 2012.Očekává that the market will grow 

11% CARGO between 2010-1014, to U.S. $ 946mn in 2014. Television remains the 

main product in this category, but the growing availability of smuggled color TVs in 

the market is an inhibitor (TUSDEC, 2006). 
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Mobile phone sales to Pakistan phone market is expected to grow at 1% 

CARGO 18.8mn units in 2014, as mobile service reaches 91%. Revenue growth will 

be slower due to lower average selling prices (ASP) of mobile phones, most phones 

are sold for $ 40 for the price point. Another problem is the declining rate of growth 

of mobile services, which is now greater than 60% (TUSDEC, 2006). 

Although the above statistics paint a bleak picture of Pakistan’s electronics 

industry, they also highlight the tremendous value of electronics in the world, as well 

as the overall demand for electronic products in Pakistan. Significant economic 

activity has taken place in the telecommunication and mobile phone trade, which has 

shown an exponential increase in recent years. However; this activity has entirely 

been import oriented, with the import figures for mobile phones expected to cross the 

1.5 billion dollar mark in 2012 only. This presents us with a sizeable opportunity to 

tap into this lucrative market and to not only work on import substitution but also 

venture into the export market.   

The electronics industry is undergoing a rapid transformation, as the process 

and component technologies are rapidly being developed and globalized. There is a 

major geographical shift in production and labour intensive manufacturing away from 

USA, Japan, and Europe; and instead towards Asian countries with low labour costs. 

India, South Korea, and China have cashed in on this change through their EMS 

industry. This has also helped develop advanced manufacturing techniques through 

transfer of technology in these countries which has resulted in their rapid economic 

progression. We will discuss the development of the electronics sector in each of 

these countries accordingly. 

4.5.1.5  India’s Electronics Industry 

The manufacturing sector in India is growing as the country is turning into an 

international hub and is attracting huge foreign investments. Increased innovation, 

faster product development, and smart supply chains have fueled India’s 

manufacturing sector growth. The manufacturing sector contributed 22.6% to the 

GDP in 2005. 

The electronics and semiconductors segment of the automation and electronics 

industry contributes to the GDP growth both directly and indirectly. India has entered 

the electronics manufacturing arena with the announcement in February 2006 that a 
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$3 billion facility for the manufacture of semiconductors – Fabcity - will be set up in 

the southern city of Hyderabad. It is projected that if the government contributes $2 

billion either as equity or debt to the industry, the ripple effect will cause FDI worth 

$30-50 billion to flow into the country. This is because the initial investment goes 

toward enabling the infrastructure. Thus, the GDP contribution from this industry 

would grow from about 2.0 percent in 2005 to around 12.0 percent in 2015. This is 

through larger induced impact on the economy of the country. 

Automotive, electronics, industrial electronics, consumer electronics and 

durables, telecommunications, IT hardware, defense electronics, industrial 

automation, medical electronics, and testing and measuring instruments are some of 

the key end-user segments that are expected to drive the growth of the Indian 

electronics industry, with the advent of manufacturing in the country. A virtuous cycle 

of GDP growth is likely to be created as India’s rapidly expanding GDP will boost 

electronics demand. As per capita income rises, demand for electronics goods from 

consumers is expected to increase. These factors are expected to further fuel the 

demand for this segment. India is now emerging as a significant consumer of 

consumer electronics. Powered by the increased spending power of the growing 

Indian middle class, consumer electronics products such as set-top boxes, DVDs, 

hand-held devices, energy meters, and electronic appliances are driving domestic 

demand upwards. India also no longer lags behind in technology adoption. India’s 

electronic equipment consumption is expected to increase from $28.2 billion in 2005 

to reach $180 billion by 2012 and $363 billion by 2015. It is estimated to record a 

compound annual growth rate (CAGR) of 30.0 percent for the period 2005-2015.  

 Major companies operating in India include Intel, ST Microelectronics, Avnet 

Max, Philips, Motorola, Analog Devices, Texas Instruments, National 

Semiconductors, Hitachi, Hyundai, Samsung, Arrow Electronics, BBS Electronics, 

Broadcom, Semindia, Cadence, and Synopsis. Global majors such as Intel, Advance 

Micro Devices (AMD), and Conexant Systems have already made huge investments 

in India and are likely to scale it up in the future. Nokia recently set up a $140 million 

plant in an Indian state which offered the best benefits to its investment (Frost, 2006). 

Employment for technically skilled individuals is likely to be boosted by the 

growth of the automation and electronics industry. Many of the multinational firms in 

the industry have already recruited quality engineering graduates in the country. 
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Around 7,000-10,000 skilled and semi-skilled persons are likely to find direct 

employment in the facility itself. Around 1.0 million to 1.5 million jobs are expected 

to be created by 2015 in the 200 ancillary industries. Possible ancillary industries are 

provided as shown in Table 4.5-5: 

Table 4.5-5  Major End-user Segments of the Electronics Industry (India), 
(Frost and Sullivan, 2006) 

End-user Segments Sub Segments 

Automotive Electronics Engine management systems and air bag control units, 

 Anti-lock braking systems, electronic power steering and flashers, 

Glow plug timers and power windows  

Industrial Electronics Energy meters, smart cards, stabilizers and UPS 

Consumer Electronics and 

Durables 

Air-conditioners, DVD and VCD players, televisions, set-top boxes, 

Microwave ovens and washing machines 

Telecommunications Electronic push button telephones, Wireless handsets, and  

Voice over Internet Protocol (VoIP) 

IT Hardware Photocopiers, printers, laptops, monitors, and motherboards 

Others Defense electronics, Industrial automation products, medical 

electronics, and testing and measuring instruments 

 

4.5.1.6   South Korea’s Electronics Industry 

The South Korean electronics and semiconductors industry represents one of 

the success stories of the country. The origin of this industry was in the 1960s when 

several multinational corporations such as Signetics, Fairchild, Motorola, Control 

Data, AMI, and Toshiba started assembling devices in South Korea. South Korea was 

chosen to take advantage of the low labor cost in the country. 

Currently, South Korea is trying to diversify the structure of its industry. The 

current mix of products exposes the participants to the volatility of the DRAM 

market. Samsung and Hynix are adjusting their investment plans trying to minimize 

their business risks while maximizing the profit potential from non-DRAM chips such 

as flash memory. In addition, the companies are concentrating on the ASIC market. 

South Korean ASIC developers are focusing on the growing multimedia market 

offering MP3 decoder chips, MP3 audio one-chip processors, image processors, and 

set-top box chips. 
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South Korea is facing stiff competition from Taiwan and China in the TFT-

LCD (Thin Film Transistor— liquid Crystal Display) market. LCD panels are 

increasingly used in desktop personal computer (PC) monitors and in televisions. The 

South Korean electronics and semiconductors industry has shown record revenues 

worth $67.15 billion in 2010, up from $39.74 billion in 2005, at a compound annual 

growth rate of 11.0 percent for the period 2005 to 2012 (TUSDEC, 2006). 

The South Korean Government is aiming to achieve $300.00 billion in annual 

electronics exports by 2015. The country’s export of electronic goods was $102.80 

billion in 2005 amounting to 36.0 percent of the total exports. South Korea’s key 

electronics exports include memory chips, LCD panels, and mobile phones. In August 

2006, the exports of display panels and digital TVs increased by 58.0 percent on a 

year-on-year basis to $1.58 billion and by 34.4 percent to $740 million, respectively, 

and it represented a monthly record in the country’s history. The digital content 

market in South Korea grew at 22.9 percent in 2005 exceeding $5.60 billion. The 

market considered to be a major growth engine by the government, is expected to 

cross $12billion in 2012 (TUSDEC, 2006) 

   China’s Electronics Sector  

  The Chinese electronics and semiconductors industry was one of the first to 

come out of the recession witnessed in 2001 by the global electronics and 

semiconductors industry. The increased necessity of the chip manufacturers to be 

close to original equipment manufacturers (OEMs), original design manufacturers 

(ODMs), and the electronic manufacturing services (EMS) has resulted in the growing 

importance of China as an electronics manufacturing hub. 

The total Chinese exports have increased from about $593.40 billion in 2004 

to $762.20 billion in 2005, and are expected to grow to $1.000 trillion in 2012. The 

contribution of the electronics industry to the GDP was 2.4 percent in 2005 and this is 

expected to grow to 2.7 percent in 2012, showing a consistent growth pattern during 

the forecast period (2006-2012) (TUSDEC, 2006).  

The fact that China has one of the fastest and consistent GDP growth rate 

augurs well for the industry, as the demand for electronics and semiconductors 

depends upon the economic condition of the country. The Chinese electronics 

industry is expected to grow from $34.30 billion in 2005 to $63.72 billion by 2012 
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recording a compound annual growth rate (CAGR) of 16.75 percent during the period 

2005-2012 (TUSDEC, 2006-07). 

The exploding domestic market for consumer electronics has been one of the 

major drivers for the growth of the Chinese electronics industry. China is currently the 

world’s largest manufacturing base for computer and related products and the output 

of desktop computers and laptops increased by 64.8 percent and 88.1 percent, 

respectively, in 2005 and 2007. The Chinese consumer electronics industry is 

expected to grow at 23.0 percent annually through 2007. Few of the other consumer 

electronics set to grow in China are color TVs, DVD players, PDAs, digital cameras, 

MP3 players, digital televisions, and set-top boxes.  

Future outlook of the Chinese electronics and automation industry suggests a 

steady and robust growth rate in the GDP supported by a strong manufacturing sector 

is likely to witness more investment in fixed assets. Consumption is expected to 

increase in the future driven by the younger generation, government incentives, 

reforms in the social safety system, rising incomes, and other factors. The spending on 

the end user segments of the automotive and electronics industry is expected to 

increase, specially the automotive electronics and the consumer electronics segments 

(TUSDEC,2006-07). 

4.5.2    Summary 

Another high-technology sector of Pakistan which is lagging behind, in 

contrast to the pharmaceutical sector (a champion) is the electronics sector. As one of 

the world’s fastest growing industries, it also acts as a stimulus for growth and 

innovation in multiple areas, such as automotive, information and communication 

technologies (ICT), consumer appliances, defence, biomedical appliances, and other 

scientific equipment and devices. 

However; despite its huge growth potential, Pakistan has significantly lagged 

behind in the development of its electronics industry. The electronics activity in 

Pakistan largely consists of repair and assembly of electronics equipment. Electronics 

manufacturing and design activities are mostly non-existent, not least because of a 

lack of core competencies in electronics, including highly qualified people and R&D 

capabilities. 
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Identification and analysis of problems faced by the electronics industry has 

been carried out in this research and found that due to these problems this sector lags 

behind. The research has also identified several factors governing the growth of the 

electronics industry in Pakistan. The electronics industry in global scenario with 

special reference to Pakistan, South Korea in terms of export and import has also been 

discussed and indicated that Pakistan demonstrate a dismal performance in the sector. 

 Electronics is a highly innovative field where new developments constantly 

occur at a very fast pace. In this scenario, countries like Pakistan that have yet to 

make a mark in the field of electronics, have a long way to go to establish an 

electronics industry which is capable of attaining international competitiveness. While 

the share of electronics industry in world trade is huge and has a notable impact on the 

aforementioned countries, the case for electronics in Pakistan is considerably dire. 

The electronics industry’s contribution to Pakistani GDP is non-existent, therefore 

using data on India, Korea and China, the case for Pakistan has been re-justified due 

to the fast growing high technology sector, a radical shift towards the high-technology 

manufacturing sector is required, particularly in electronics.  

4.5.3     Summary of General Technological Status / Competence Level      

      Capability 

Research has identified the general technological status / competence level 

capability of the low technology ceramics industry, medium technology automobile 

industry and high technology electronics industry. This capability has been found 

unsatisfactory. This level of technological competence of these industries will hardly 

determine and identify their technology needs themselves. Moreover, establishing 

linkages with various technology creating institutions, such as university and R & D 

institutions for the technological solutions, will also be a problem to these industries, 

making correct and appropriate choice of import of foreign technology will be yet 

another problem. Upgradation of such capability may be carried out in the light of 

salient outcomes of the analysis and the detailed recommendations provided in the 

strategic direction formulated in this research. Once this level of capability is 

improved these industries will then be able to determine either to make a choice of 

indigenous technology development through linkages with indigenous institutions or 
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making a correct choice of import of foreign technology in the world technology 

shelf.  

4.6  Element 2: Linkages Capability  

4.6.1  Introduction 

 The linkages capabilities of an industry play a significant and vital role to make 

the effective use of the research results in terms of products and processes developed 

in universities and R&D institutions. The importance and significance of the 

collaboration among universities, R&D institutions, industries and government related 

bodies have been discussed and analyzed. 

Identification of existing status of collaboration / Linkages capabilities of 

targeted industry viz- a- viz other industries, universities and R&D institution   

 Linkages with different bodies 

 The interaction and network of the respondents with different parties out sides 

of the targeted industry is shown in Figure 4.6.1.  

 Type of linkage 

Type of interaction, the targeted industries established with universities, R&D 

institutions, and other industries is shown are Table 4.6-1 

 Analysis  

The linkages capabilities of targeted industry viz- a- viz other industries, 

universities and R&D institutions is very much low. This is indicated in Figure 4.6.1 

and Table 4.6.1.Interventions are required to promote this capability on urgent basis.    

 Collaboration: An international perspective  

Industry has traditionally interacted with universities by supporting general research 

activities in the form of endowments of gifts. There has always been informal 

collaboration between industry and university researchers accompanied by various 

advisory exchange programs and student training schemes. Those interactions have 

now intensified. From the enterprise’s point of view, technological progress as an 

unavoidable route for competitive survival. 
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Figure 4.6.1 Linkages with different bodies 

 
Table 4.6-1  Types of Linkages 

Type of Linkage 
University       

No 

R&D organization 

      No 

Other Industry     

No 

Consulting services 90% 90% 90% 

Technical services 90% 90% 40% 

Informal meeting 90% 90% 40% 

Contract research consulting 80% 80% 90% 

Joint conferences 50% 50% 40% 

Internships 10% 80% 90% 

Joint research project 90% 90% 70% 

Joint labs at industry and university 90% 90% 90% 

Joint patent 90% 90% 90% 

Demonstration of research 90% 90% 90% 

Joint publication 90% 90% 90% 

Firms must take a proactive approach to R&D investment to enhance the level 

of technological sophistication and ensure long – term profitability. Collaboration 

with universities enables enterprises to have access to well – trained manpower, 

research facilities, and, most importantly, basic and applied research results from 
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which new products and processes will evolve. This partnership can help enterprises 

to obtain professional expertise or solutions to specific problems and assist in 

continuing education and training.  

More universities are urged to make their research results and skills available 

to the general economy. They are now incorporating economic and social 

development as part of their mission (Etzkowitz, 1988) and acting as a source of 

technical expertise and knowledge for enterprises (Westhead and storey, 1995).  

Different types of links between universities and business enterprises range from 

highly diversified relations in countries such as the USA to growing yet unevenly 

developed systems in some European countries such as the UK. Today, most policy 

makers subscribe to the view that such collaboration increases the distributive power 

of innovation systems by allowing the smoother and faster flow of knowledge from 

universities to the final private sector users. Consequently, university industry 

collaboration has become an attractive tool for policy makers and one of main themes 

on the innovation policy agenda in many countries. Many governments have directed 

their R&D support to facilitate mutually beneficial and productive partnerships 

between universities and industries. They have used a variety of mechanisms to 

facilitate university – industry research interactions, such as: 

1. Development of public infrastructure 

2. Training of graduates 

3. Removal of legal obstacles and constraints on personnel mobility.  

 The Importance of Science-Technology Collaboration  

University-industry cooperation has some advantages; 

1. Industry provides a new source of funds for universities and such funds 

normally involve less red tape than funds provided by government. 

2. University professors and researchers are exposed to real industrial 

problems and needs which they could not otherwise confront in their ivory 

towers. Many universities have now entered both short and long term 

research partnerships with industry. 

 Approaches to Collaborations 

The following approaches can be used for the establishment of science-

technology collaborations.  
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 University Laboratory Venture Program 

One interesting but effective approach to the collaboration is the establishment 

of an independents organization, be it private or public, which deals with the 

commercialization of R&D outputs. In the present world, it is recognized that high 

technology venture businesses are the engine of economic growth. The university lab 

venture program can be used for this purpose. Under this program, professors and 

researchers can set up venture businesses on businesses on the campus. In the light of 

its considerable success, member countries should relax the rules and regulations 

relevant to the use of university facilities for venture promotion.  

 University industry technology transfer 

This can be used to establish an intellectual creation cycle. This cycle is 

rotated based upon the concept that industry obtains patent for R&D outputs from 

universities. These outputs are utilized for the commercialization of new products by 

private firms. The licensing income thus derived is fed back to universities and 

researchers for new R&D activities.  

  Technology licensing organization   

Interactions between university and industry can lead to vitalization of 

education and the deployment of creative academic research. Flexibility in mobilizing 

researchers from one university to another and from one project to another facilitates 

university linkages which lead to development. For promoting theses linkages, 

technology licensing organization can be established, under which research results or 

patents generated by universities are transferred to industry, particularly to venture 

businesses. Such a system functions as a technology transfer agent. Pakistan can learn 

from the developed countries’ experiences in technology marketing and the 

development of professional staff. Traditionally, Pakistani university professors have 

mainly been concerned with the writing of academic papers and paid little attention to 

commercial activities through the acquisition of patents. It is absolutely vital to 

change their mindset toward the promotion of industry – university linkages. It is 

recognized that this will not be an easy task.  
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 Obstacles against Science-Technology Collaboration    

The following obstacles against the science-technology collaboration have 

been identified: 

1. Different values and perceptions in industries and universities: 

The basic problem that hampers the collaboration lies in different values and 

perceptions in industry and university. The value of industry is the extension of 

knowledge for commercial purposes, while university traditionally condemns 

profit – making motives. Researchers should pay more attention to applied 

research leading to patents rather than to the writing of academic theses. For 

example, the yardstick for the promotion of associate to full professors should not 

be based upon the number of papers they write but on the number of patents they 

acquire. More basically, it is important to changes the mindset of young 

researchers from basic to mission – oriented research through the provision of 

financial and other incentives. 

2. Lack of knowledge and training schemes: 

Obviously, the level of science and technology is determined by the quality of 

staff and researchers. Policy measures should be devised to provide a good 

education in science and technology that will motivate students to take jobs in the 

field. Science and technology collaboration at the global level should advance 

through the quality elaboration of knowledge transfer and training schemes. 

3. Inferior social status of scientists and engineers: 

The social status of scientists and engineers should be improved. Science and 

technology should contribute to interdependent relationship between the limited 

resources of the earth and mankind as a common target for all counties.  

 Pakistan Status 

Science and technology resources in Pakistan are not in accordance with its 

needs but there exists a huge gap between research findings and its application in 

industry. Pakistan needs to nurture an environment favorable for the promotion of 

industry and university linkages that have been established well in the developed 

countries. 
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Universities can play a leading role in generating a number of venture 

businesses which can become a main engine to boost the economy. In spite of the 

increasing momentum of collaboration, there are many problems and constraints that 

make the actual implementation of collaboration less effective in Pakistan. These 

include; 

1. Different mindsets of academics and industrialists toward R&D activities, 

2. Weak institutional mechanism to promote collaboration,  

3. Information, gaps between universities and industries, and 

4. High risk involved in commercialization.  

If the main mission of universities and R&D institutes is not only to educate 

and create new knowledge but also to transfer it successfully to industry for the 

greater benefit of society, it is necessary to develop and nurture close linkages among 

industries, universities and science and D institutions. Developed countries lead their 

science and technology plans and projects to the counties with effective science and 

technology base, so countries without this capabilities are potentially ignored.   

Additional industrial support to universities is also provided through contracts 

for special projects, which is missing in Pakistan. Contractual agreements with 

individual investigators generate strong person-to-person relations that favor technical 

cooperation. Generally, contract research is managed by industry-sponsored centers or 

nonprofit organizations. The main tasks are to help find suitable partners, 

commissioning, projects, managing the legalities, etc. They are meant to achieve three 

objectives:  

1. Stimulate and direct the transfer of scientific and technological knowledge 

between the public and private sectors, 

2. Coordinate and concentrate collaborative R&D efforts to share strategic 

competencies among firms and 

3. Conduct R&D geared toward demonstration projects and industrial 

innovation.  

For Pakistan, to stress upon is the ability to acquire, integrate, store, share, and 

apply it is considered to be the most important capability for gaining the sustainable 

competitive advantage.  

In order to strengthen linkages between R&D institutions and industry, 

government policies may be based on: 
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 Make use of locally available resources by focusing on the areas of excellence, 

Reliance on the spillover efforts of military R&D on industry, and Leverage in 

government procurement system.  

 4.6.10   Benefits Obtained from Collaboration 

The followings benefits can be accrued as a result of collaboration / linkages 

among various bodies; 

1. New product development 

2. New process development 

3. Cost reduction 

4. R & D up-scaling 

5. Improvements in quality standards 

6. Improvement in human resources 

7. Starting a novel project 

8. Patents 

9. Improvement in existing products 

10. Improvement in existing processes 

11. Indigenization of capital equipment 

12. Enhancement in productivity 

 4.6.11   Summary  

In this section the linkages (collaboration capability) of the targeted sectors 

viz-a-viz universities, R & D Institutions and other industries both in terms of 

linkages with different bodies and types of interactions have been identified as very 

low in Pakistan. The importance of collaboration in the international perspective with 

special reference to Pakistan has also been discussed. This research has also 

highlighted the obstacles and constraints against science-technology collaborations. In 

this research some guideline has been given for implication for policy making bodies 

in Pakistan. Moreover, the research has also identified some benefits of 

collaborations.  
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4.7   Element 3: Research / Innovative Capability  

 4.7.1    Introduction 

It indicates the amount of input resource / creative efforts being put into and as 

a result the amount of creative (R &D) output delivered in an institution. 

 4.7.2   Identification of the existing Research/Innovative capabilities in 

      Universities and R&D institutions in Pakistan 

 Technology can be measured using various criteria. In this research the input 

and output indicators have been used to measure the research and innovative 

capability with reference to the indigenous efforts towards technology creation 

capability in the universities and R & D institutions in Pakistan.  

 4.7.2.1  Input Indicators 

 R & D input is the amount of resources used to produce R&D output. In this 

research the following input indicators have been used to identify the existing status 

of research being carried out in the universities and R&D institutions in Pakistan.  

 R&D expenditures as percent of GDP 

 Researchers in R&D 

 No. of PhD scientists involved in S&T activities 

 Current areas of focus in R&D 

 Discipline-wise distribution of scientists working in R&D institutions 

 Tertiary enrolment in Pakistan by level of degrees 

 Types of research carried out at universities level 

 R&D Expenditures as Percentage of GDP 

Expenditure on R & D statistics can be used as a measure of innovative input 

of any country, S & T system. Expenditure on research and development of current 

and capital expenditures (public and private) on creative work undertaken 

systematically to increase knowledge, including knowledge of humanity, culture and 

society, and use of knowledge for new applications. Research and development 

covers basic research, applied research and experimental development. Figure 4.7.1 

shows the low level of expenditure on research and development shows the low level 

of creative effort in the development of innovative activities. 
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 Researchers in R&D 

 The researchers in R & D professionals engaged in the conception or creation 

of new knowledge, products, processes, methods or systems for management of the 

project. Postgraduate PhD students engaged in research and development are 

included. However, the total number of employees involved in R & D research 

activities in relation to Pakistan, is especially low as compared to other developing 

countries, as shown in Figure 4.7.2. 

Figure 4.7.1 R&D expenditure as a percent of GDP (UNDP, 2007) 

 

Figure 4.7.2 Researchers in R&D (UNDP, 2007) 
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 Number of PhD scientists involved in S&T activities 

Figure 4.7.3 shows an increase in the number of PhD scientists involved in S 

& T activities in Pakistan 1992 - 2003. Although the number of scientists involved in 

PhD in science and technology has increased since 1992 and in 2003 was still only 

2,860 doctorates involved in S & T activities in Pakistan. This small number of 

scientists suggest that Pakistan lacks innovation and research capacities. Interventions 

must build his original research capacity in this area as the pyramids of ITC. The 

development of these innovations and Research and Development (R&D) 

opportunities would also seek to strengthen the national innovation system, and this 

would then enable Pakistan to become an innovator, rather than remain imitator of 

technology in key sectors. 

 Current areas of focus in R&D in Pakistan 

The focus of research in Pakistan is mostly concentrated in low technology 

areas, as shown in Figure 4.7.4. The figure shows that most research and development 

institutions in Pakistan is in agriculture and health, only sixteen are involved in 

research and development in engineering (Naim, 2007). This trend shows more 

emphasis on agriculture-related research and development is further supported by the 

pie chart as in Figure 4.7.5. 

 

Figure 4.7.3 Number of PhD Scientists involved in S & T activates  

(Pakistan Science Foundation, 2006) 
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Figure 4.7.4 Current areas of focus in R & D in Pakistan (Pakistan Science Foundation, 2006) 

 

 

Figure 4.7.5 Discipline-wise distribution of Scientists working in R & D Institutions 

 (Pakistan Science Foundation, 2006) 
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 Discipline-wise distribution of scientists working in R&D Institutions 

Again, the majority of scientists working in R&D organizations are engaged in 

research on agricultural sciences. Only 12.58% of the total number of scientists 

involved in R&D was involved in research in engineering (PCST, 2005).There is thus 

a critical need to shift the emphasis of innovation and R&D to areas other than 

agriculture, such as engineering. This would also help Pakistan gradually move away 

from resource-based and low-technology areas and instead towards medium and high-

technology areas, and enable Pakistan to move up the technological status pyramid.  

However, such a structural shift is not possible until Pakistan has developed its 

innovative capabilities and thus its ITC levels, both at the firm and at the national 

levels, along the lines of a directed strategic and institutional framework for the 

development of technology, to enable and guide this entire process. Moreover, such a 

shift in emphasis towards high-technology and R&D based areas would also 

implicitly help to develop and strengthen a national system of innovation in Pakistan. 

 Tertiary enrolment in Pakistan by level of degree 

 Human resources, especially scientists and engineers, are one of the most 

important part of technological development. Without this knowledge, it is not 

possible to achieve good manufacturing capacity to produce significant innovations to 

undertake research and development, and so on. It is therefore possible technical and 

tertiary levels of education are used as effective measures, and innovative research 

and development capacities in Pakistan. The following figures show the state of 

Pakistan in this area: 

First Although technical training is currently delivered fifty-seven technical 

schools and more than 700 professional technical institutions in Pakistan, currently 

less than one percent of Pakistanis in the age cohort 15-23 years occupies the 

vocational and technical education after leaving school, in compared with 70 percent 

in Germany. In addition, direct entry into technical and vocational education in 

Pakistan is 105,000, with another 115,000 deals tertiary diploma and certificate 

programs. 

Second In addition, at the World Economic Forum index of the availability of 

scientists and engineers, Pakistan's position was 61 of 93 countries in 2005 

(Government of Pakistan, 2006). 
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This data will show that Pakistan is increasing the number of children enrolled 

in technical institutions is very low, especially compared with the level of registration 

in Germany. In addition, Pakistan availability of scientists and engineers is also low, 

so these data suggest that the development level of innovation, research and technical 

human capacity in Pakistan. This need is further highlighted by the bar graph at the 

tertiary level, Pakistan notation, as shown in Figure 4.7.6 

 Types of research at uuniversity llevel 

 Most of the universities are engaged in basic research and very little focus is 

given on the applied and experimental research as indicated in Figure 4.7.7. Therefore 

policy interventions are required to shift its research activities on the applied research 

and experimental development. 

 Output Indicators 

In this research the following out put indicators have been used to measure the 

output of research being carried out in the universities and R & D institutions in 

Pakistan. 

 Hi-Technology export (Percent of manufacturing export) 

 Number of patents filed 

 Scientific and technical journal articles 

 Hi-Technology export (Percent of manufactured export) 

High-technology exports are products with high R & D intensity, such as 

aerospace, computers, pharmaceuticals, scientific instruments and electrical 

equipment. Global trend is shifting towards high technology products due to greater 

impact of these products on economic growth and GDP. As evident from Figure 4.7.8, 

Pakistan shows a very dismal performance. 

 The data in the Figure 4.7.8 suggests that Pakistan should place a greater 

emphasis on these areas as it is these Hi-Technology products which are growing 

faster and are thus bringing about more rapid economic growth. 
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Figure 4.7.6 Tertiary Enrolment in Pakistan by Level of Degree (HEC, 2005) 

 

Figure 4.7.7 Type of Research carried out at Universities (Survey, 2007) 

 

Figure 4.7.8 Hi-Technology exports as percent of manufactured export (UNDP, 2008) 
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 No. of Patents Filed 

Patent applications filed through the Patent Cooperation Treaty procedure or 

with the national patent office for exclusive rights to the invention - product or 

process that offers a new way of doing something, or offers a new technical solution 

problému.Patent provides protection for the invention, the patent owner for a limited 

time , usually 20 years. Patent statistics can be used as a measure of innovative output 

of the country's S & T systém.Patent statistics show as in Figure 4.7.9 is very 

unsatisfactory and again very low as compared to other developing countries. 

 

Figure 4.7.9 Number of Patent Applications Filed (Pakistan Science Foundation, 2006) 

 Scientific and Technical Journal Articles 

The number of scientific and technical journals per million inhabitants can 

also be used as an indicator of technological capability of Pakistan research, 

development and innovation. This is again very weak as compared to other 

developing countries, as shown in Figure 4.7.10 scientific and technical journals 

related to the number of scientific and technical papers in the following areas: 

physics, biology, chemistry, mathematics, clinical medicine, biomedical research and 

technology and the country and space science.  
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Figure 4.7.10 Scientific and technical journal articles (Pakistan Science Foundation, 2006) 

4.8   Summary 

 This research has explored the need for Pakistan to develop its innovation and 

R & D capabilities. Empirical data on indicators of innovation and R & D supported 

the assertion that Pakistan has not yet developed these advanced features. In turn, 

these indicators have also shown that Pakistan needs to develop a national innovation 

system to facilitate this process of the innovation capacity building. Moreover, the 

need for a climate of technological support and encourage them to act as an 

environment for this process was also highlighted. 

 The development of these capabilities in R & D and thus a national innovation 

system under supportive technology climate, would enable Pakistan to focus its 

activities from imitation to innovation, and then move upon the ITC the Pyramids of 

state of technology, to specialization in the state of advanced technologies in key 

areas. It would therefore enable Pakistan to make the transition from a national 

technology system to national innovation system. 

 However, as the technological capability can not be left to market forces alone 

and requires more government intervention in the form of a policy framework to 

channel the development of these capabilities in the context of a system NIS. 
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CHAPTER 5 

IMPORT OF FOREIGN TECHNOLOGY PERSPECTIVE 
 

5.1 Introduction 

 The pursuit of technology up-gradation is imperative for improving minimum 

technological competence level capability of industry. One such characterisation 

refers to rapid induction / acquisition, and assimilations of foreign technology, which 

causes quantum improvement of an existing technology level. This approach entails 

successful acquisition, assimilations, and improvement of the imported technology. 

This improves the bargaining power of the firm in the import of technology, enhance 

the ability to make an independent technology choices. This perspective has been 

explored in the form of three elements; 

Element 4: Acquisition Capability  

Element 5: Assimilation Capability  

Element 6: Improvement Capability  

For Pakistan to enhance its level of technological development, it is imperative 

for it to first develop its levels of indigenous technological capability (ITC) both at the 

firm level and at the national level. ITC refers to the capability to operate and 

maintain efficient production with imported equipment and to design, manufacture 

and improve upon the originally acquired equipment independently. This also 

necessitates that a National Technology System be in place.  

The countries with successful experiences in the acquisition of technology 

have found that a minimum level of technological competence is needed not only to 

modify and adapt foreign technology to local needs and applications, but also to act as 

a basis for intelligent selection of a wide range of potential suppliers. Hence a 

technological changes or innovations (incremental and radical) at the firm level take 

place only when it has achieved a certain level of Indigenous Technological 

Capability (ITC). 
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5.2 Existing Status of Indigenous Technological Capability With Reference to 

the Import of Foreign Technology  

 Countries with successful experience in the import of foreign technology have 

come to realize that a minimum level of technological competence is needed not only 

to modify and adapt foreign technology but also develop the capacity to acquire, 

assimilation and improvement of imported technology. 

5.2.1 Element 4: Acquisition Capability  

 Acquisition capability is determined by;  

 Appropriate selection criteria 

 Priorities in technology selection 

 Correct mode of technology acquisition 

5.2.1.1   Technology Selection  

 Selection of the correct choice of technology is the key for successful 

business. However, this selection process is not an easy one. Many factors are to be 

considered while selecting the appropriate technology.  Figure 5.3.1 shows the current 

status of the automobile vendor industries of Pakistan, in terms of technology 

selection.  

Figure 5.3.1 Technology Selection 

To compete in the international market it is essential for a firm to produce high 

quality products with least possible sale cost, which is only possible if the industry is 

using appropriate advance technology. Making correct choice of technology through 
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proper selection criteria is pre-requisite for acquisition of such manufacturing 

technologies. And a firm should have an established unit dedicated for monitoring 

international shelf of technology, and perform technological gap analysis, and based 

on that, it should make decisions regarding selection of any technology.  

However, in Auto vendor industries of Pakistan, this is not the case. Figure 

5.3.1 indicates that so far, out of forty eight only three auto vendor industries have 

established a technology selection unit, which overall shows their inability to select 

appropriate technology. Seven industries claim that proper procedure is followed in 

their industries for technology selection. Similarly studying/analyzing of the existing 

level of technology is also not up to the mark. Scanning of international technology 

shelf is done by only seven industries, while only four industries perform 

technological gap analysis and base their selection upon it. The reason behind this is 

that in the entire auto vendor sector, the major concern is cost. They always go for a 

machine or process which is rather cheaper than efficient. If they scan the 

international shelf, follow proper procedure, study the gap and level of technologies 

then this is time consuming as well as costly process, so what mostly of automotive 

vendors do is to select a technology randomly without considering the above mention 

factor, hence they are lagging behind in term of technology as far as automobile 

industry is concerned.  

 5.2.1.2   Priorities in Technology Selection 

Priorities given by the industries for technology selection are shown in Figure 

5.3.2. 

Figure 5.3.2 Priorities for technology selection 
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It indicates that highest priority is given to the initial low cast of the 

manufacturing technology. After which comes the lower degree of operating 

complexity, low maintenance cost and good after-sale service, while least priority 

being given to automation and requires the knowledge of existing level of technology 

which is in use around the globe.  

Again the reason is same that they prefer low cost as their major concern, and 

we know that technology cannot be upgraded unless you invest more and try to bring 

the latest technology. Very few industries go for automation but what we witnessed is 

that the small vendors are followers and they just believe on the old conventional 

method for manufacturing.  

 5.2.1.3   Mode of Technology Acquisition  

   Mode of technology acquisition is shown in Figure 5.3.3. It shows that 

acquisition of manufacturing technology is done by joint venture and some of them go 

for licensing and sub-contracting. 

Figure 5.3.3 Mode of Technology Acquisition 

In present situations, reverse engineering is the key for survival in industrial 

sector of Pakistan. In terms of technology to connect itself to global value chain but 

only seven industries out of the forty eight industries of Pakistan relay on reverse 

engineering. This is the area where Pakistan initially needs to focus in order to up-

grade its technology.  
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Joint venture is good in the sense that you are not taking risk at your own 

rather some other organization or persons are involved who are there to help you 

while selecting proper technology and acquiring it through imports. For reverse 

engineering, firm must have a well established research and development center in 

order to make and bring incremental changes in product and process design.  

5.2.2    Element 5: Assimilation Capability  

 Assimilation capability is determined by; 

1. Mode of technology assimilation  

2. Types of technology assimilation capability 

5.2.2.1  Mode of Technology Assimilation 

 Mode of technology assimilation is shown in Figure 5.4.1. It shows that 

industries out of survey of forty eight industries, only fourteen provides on job 

training to their workers, and only two have training centres working for training their 

employees. Most of the firms hire local expertise and only four industries hire foreign 

expertise for training employees about new technologies. Few industries train their 

employees and bring awareness by arranging seminars and creating awareness to new 

technologies through conferences.  

 

Figure 5.4.1 Mode of Technology Assimilation 
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 5.2.2.2  Types of Technology Assimilation Capabilities  

Figure 5.4.2 shows capabilities of firm in assimilating manufacturing 

technology. It can be seen that almost every firm can operate machinery while the 

ratio of installing and maintenance is comparatively less than operating. Operating 

capability is rather easy in the sense that you can operate any kind of manufacturing 

machine by raining employees. Maintenance and installing required expertise either 

acquired locally or abroad, which is rather costly to achieve and small vendors can’t 

go for foreign expertise for maintenance of technology like CNC etc. Hence 

maintenance of only conventional machinery is done locally in most of the cases.  

5.2.3   Element 6: Improvement Capability  

Improvement capability which determined includes: 

 Type of innovation capabilities which includes  

 Basic, intermediate and advance 

 Capability of part / product design 

 Existence of part / product design department 

 Existence of R & D centers 

 Bench Marking 

Figure. 5.4.2 Types of technology assimilation capabilities 
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5.2.3.1  Innovative Capabilities  

Development of R & D and innovation will enable Pakistan to become a 

producer of some of the advanced technologies in key areas. Moreover, it is important 

note such interventions for research and innovation which also directly help 

strengthen the national innovation system.Basic innovative capabilities represent the 

ability of the firm to make incremental changes of process to improve quality. While 

the firms that are having intermediate innovative capabilities have full production 

skills and has the capability for process innovation and product design. And firms 

having advanced innovative capabilities are capable of conducting its own R&D for 

products and processes and can establish product innovation capabilities on its own. 

Figure 5.5.1 shows the existing innovative capabilities of industrial sector of 

Pakistan. The result shows that currently most of the firms don’t even have the 

innovative capabilities. 29% have the basic innovative capabilities and only 4% 

claims to be at advance stage of innovation, which shows firms weakness in terms of 

advanced innovative capabilities. Hence in order to up-grade its technology firms 

needs to work on advance technological capabilities.  

 5.2.3.2   Capability of Part Design 

The capability of part/product designing gives an industry an edge over the 

other industries in this competitive environment. 73% of the designs of the product 

which they manufacture acquired through licensing, as shown in Figure 5.5.2. 

It can also be seen from figure that only 12% of industries have the capability 

of reverse engineering, which is the basic innovative capability for imitation of the 

part designing. Although the percentage is very low but still it is a positive sign for 

industries in Pakistan to take the initiative of part designing through reverse 

engineering.  

Design of the parts manufactured in industries particularly in automotive 

vendor industry in Pakistan is mostly acquired from abroad, and few industries are 

capable of designing parts on their own as depicted in Figure 5.5.3. It shows that 65% 

of the automobile vendor industries manufacture parts whose designs are acquired 

from abroad. Only 10% have the capability of self-developing part designs, indicating 

the poor status of indigenous technological capability in terms of part designing. 
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Figure 5.5.1Innovation Capabilities 

Figure 5.5.2 Acquisition of part design 

Figure 5.5.3 Part Designing Capabilities 
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The main reason behind this short of interest in designing is lack of in-house 

R&D in corporate environment. Industrialist are not willing to invest in developing 

their indigenous designs of products since it requires huge amount of investment, 

rather they prefer to acquire it from abroad, and manufacture products.  

 5.2.3.3  Existence of Part / Product Design Department 

Figure 5.5.4 shows that only 4 of the automobile vendor industries out of 48 

have the department for part designing which shows their lack of interest and 

capabilities in terms of part/product design. 

Figure 5.5.5 shows that only three out of forty eight industries have research 

and development centers in their firms which works together with all others 

department. If organizations have R&D centers then they can design their own parts 

and can also bring process innovation.  

The main reason behind lack of R&D centers is that companies are not 

interested in investing in that particular area; rather they keep working on old 

conventional technologies hence they are far behind the rest of the developed world in 

terms of technology.  

 5.2.3.4 Bench Marking 

Figure 5.5.6 shows that 92% of the forty eight automotive vendor industries 

haven’t set benchmark for themselves. Benchmarking is necessary of any firm in 

order to compete itself and to connect itself to global valve chain, if there is no 

benchmarking then improving capabilities are almost nil and that particular firm 

cannot upgrade its capabilities.  

5.3  Technology Development in Pakistan 

5.3.1   Optimistic Approach 

Technology development in Pakistan has operated along the lines of building 

its level of Indigenous Technology Capabilities (ITC) for the correct choice/selection, 

acquisition, assimilation/diffusion and improvement of imported technology as per the 

ITC pyramid shown in Figure 5.6.1. 
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Figure 5.5.4 Department of Part Designs in Industries 

 

Figure 5.5.5 R&D Centers 

 

Figure 5.5.6  Benchmarking 



 

122

R&D

 

Technological 
Upgrading and 

Technology Acquisition and 
Assimilation 

Technology Use and Operation  

Research 
Technology 
Development 

Technician and Craft 
Skills and 
Capabilities 

Design and 
Engineering 
Capabilities 

Basic Operating 
Skills and 
Capabilities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.6.1 Indigenous Technological Capability Pyramid (Khattak et al. 2009) 
 

 This optimistic approach implied that movement up (say from a time zero to a 

next period say time twenty) this ITC pyramid at each stage was ideally meant to 

enable Pakistan to correctly acquire, assimilate and diffuse imported technology, 

enable its firms to improve and innovate upon chosen techniques and products and 

eventually generate new in-house technology. This should have consequently enabled 

Pakistan to ‘jump the cure’ and thus bridge the widening technology gap. This 

approach is depicted in part a) Optimistic Approach of the Figure 5.6.2. 

 5.3.2    Pessimistic Approach 

However, in contrast to this approach, the past and current scenario of 

technology development in Pakistan has, and still remains bleak and is a far cry from 

the desired outcome of becoming a producer of cutting-edge technologies in certain 

areas. Although a multitude of interventions and investments have been injected 

throughout Pakistan’s history under this approach, and at a substantial financial cost, 

these largely consisted of a string of random and undirected interventions in the 

selection, acquisition and assimilation of technology.  

Subsequently, Pakistan ultimate goal of becoming an R&D based economy 

and a producer of in-house technology has failed to transpire and has led to the 

graphical situation depicted in part b) Pessimistic Approach of the Figure 5.6.2  
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Figure 5.6.2 Two prong Approach for Up-gradation of Indigenous Technological Development 

Source: TUSDEC, 2006 
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These interventions under the optimistic approach were unsuccessful due to 

Pakistan’s failure to: 

1. Make the correct choice/selection of technology to be acquired 

2. Correctly acquire foreign technology 

3. Assimilate the acquired technology  

4. Replicate, adapt and improve upon the acquired technology 

5. Establish a national innovation system to generate further new technology 

6. Develop indigenous technological capabilities (ITC) as per the ITC pyramid 

7. Establish effective and efficient technology infrastructure for ITC 

development  

8. Create a fostering and supportive technology climate 

9. Create a supportive environment for innovation 

It was due to these failures that Pakistan was unable to shift its focus from 

imitation to innovation (TUSDEC, 2006).  

 5.3.3    Ideal solution  

Thus, having repeatedly failed to effectively develop its ITC and therefore 

effectively implement the optimistic approach, the question for Pakistan now is 

whether to continue to strive in this direction, or to look for a more attainable 

solution. Pakistan’s experience in implementing the optimistic approach provides 

unequivocal justification for pursuing a more feasible solution instead.  

In order for Pakistan to become a producer of cutting-edge technology in 

certain sectors in which it intends to specialize, it will be necessary for it to pursue a 

leapfrogging approach, which would enable Pakistan to innovate directly in a certain 

sector, rather than developing its ITC as per the ITC pyramid. Such an approach 

would entail substantial foreign assisted development to establish world-class 

universities and research excellence, as observed in the Korean Institute of 

Technology (KIST), Indian Institutes of Technology (IITs) in order to create cutting-

edge technology by collaborating with incubation centers, multinationals and local 

companies. This approach is depicted in part c) Ideal Solution of the Figure 5.6.2. 
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Although such an approach would require a considerable sum of foreign 

assistance, this investment would be economically viable as it would enable Pakistan 

to operate within a national innovation system and thus move to the innovation tier 

(R&D) of its ITC pyramid in certain sectors, and to ultimately achieve its goal of 

becoming a producer of in-house technology. These universities and centers of 

excellence would be established according to the location of the industries in which 

Pakistan hopes to innovate. For example, universities specializing in research on 

emerging areas within mechanical engineering would be set up in Lahore where the 

majority of this industry is located, and so on.  

Moreover, although this leapfrogging approach would be followed in key 

sectors in which Pakistan intends to specialize, Pakistan would still need to inject 

greater value addition into its endogenous/traditional sectors, and would subsequently 

rely on the optimistic approach of developing its ITC as per the ITC pyramid for the 

correct choice, acquisition, assimilation and improvement of technology.  

5.4 Acquiring Foreign Technology through Imports (Horizontal 

 Technology Transfer) 

 The pursuit of technology up-gradation is imperative in order to bridge the 

identified technology gap; one such characterization of this up-gradation refers to the 

rapid induction and assimilation of technology which causes a quantum improvement 

of an existing technology level. In light of the Figure 5.6.2, this approach thus entails 

the successful selection, acquisition, assimilation, adaptation and improvement of the 

imported foreign technology. Furthermore, the successful implementation of these 

activities, in turn, would consequently ensure successful horizontal technology transfer 

of this acquired technology. 

This then embodies the first approach of our two-pronged strategy. However, it 

is important to note that certain issues and hurdles exist in the face of successful 

technology transfer. 

5.5       Issues in Import of Foreign Technology 

 Technology transfer through the import of foreign technology can be 

successfully accomplished only when adequate indigenous technological capability 

(ITC) and effective institutional mechanisms exist in the country to cater for the 
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following needs: 

Ensure correct selection/choice of technology (i.e. most appropriate to the 

country’s needs) out of the bewildering range of choices available in the world 

supermarket of technology. 

Render possible the acquisition and assimilation of imported technology as well as 

its necessary adaptation to suit local expertise and resources. 

 5.6    Hurdles regarding the Choice, Acquisition and Assimilation / 

Absorption       of Technology 

 As the technology that is to be transferred is developed in conditions prevalent 

in developed economies, this inherently creates hurdles for its absorption/assimilation 

in the developing economies. This includes: 

 The difficulties in transmission because of the gap in the knowledge of the 

technology arising out of sophistication, disparity in the industrial  and technological 

infrastructure, cultural difference, appropriateness, availability of equipment, and 

adoption and modification difficulties. 

 An understanding of the methods, techniques and systems which have been 

designed and developed in a socioeconomic framework which are to be transferred to 

another which operates  with different types of constraints and attitude to work. 

Stimulus for Policy Intervention regarding the Choice, Acquisition and 

Assimilation/Absorption of Technology 

 The assimilation/absorption of technology thus requires careful choice of 

technology, detailed classification of the intellectual arrangements for transfer and 

conscious policy of Learning by doing is to take every opportunity to resolve issues 

among others, the choice of techniques, technology, supplies, equipment and supplies 

and machinery to produce the product itself. In this way, the recipient must therefore 

suggest and implement policy interventions in this regard.  

Stimulus for Policy Intervention regarding the Development of Criteria for the 

Selection/Choice of Appropriate Technology 

 Policy interventions are required for the correct selection/choice of 

technology. In this regard, the technology fit must be kept in mind; this refers to the 
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matching of the technology to be chosen, developed internally or externally derived, 

the existing technological level of the company / industry. This then implies that 

companies/industries should look for technologies that are suitable for them, and thus 

make the choice of ‘appropriate technology’.   

 However, in order to define the appropriate technology for selection, it is 

necessary to first develop certain key criteria for appropriate technology selection. 

Policy interventions are thus required for the development of such criteria. 

Stimulus for Policy Intervention regarding the Acquisition of Appropriate Technology 

 Policy interventions are required for the preparation of a model technology 

transfer agreement and its implementation. The main source of modern technology for 

Pakistani firms is through transfer of technology agreements with foreign companies. 

Such arrangements include licensing, joint ventures, subcontractors, technology 

sharing arrangements and technical assistance contracts. 

 In this regard, a model technology transfer agreement must be prepared and 

made widely available to entrepreneurs so that they can build and maintain long-term 

strategic relationships with the suppliers of foreign technology. 

 Model technology transfer agreement covers imported technology which is 

itemized in its respective parts (production manuals, factory specifications, product 

embodied knowledge, expert technical assistance etc.) 

Stimulus for Policy Intervention for Absorption/Assimilation of Acquired Technology 

 Formulate a technology assimilation plan for the technology acquired. The 

basic strategy that Pakistan needs to adopt in the present situation for achieving self-

reliance is to move away from predominant reliance on the importation of technology 

through turnkey mechanism to an optimal mix of importation of unpackaged 

technology and up-gradation of indigenous technological capability (ITC). 

 The aim of technology up-gradation strategy therefore, is to strengthen and 

utilize the foreign technology effectively, as well as to develop the level of indigenous 

technology through ITC. Thus, in this regard, a technology assimilation plan must be 

put in place for embedding/assimilating the acquired technology. 

This plan would be based on the assessment/analysis of capabilities for the 

ssimilation of imported technology with respect to technoware, humanware, inforware 
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and orgaware, as well as infrastructure for assimilation. The effective assimilation of 

imported technoware requires matching investment in suitable humanware, inforware 

and orgaware. Similarly, when humanware capabilities for assimilation are well 

developed in any technological area, buying technoware is a lucky option. 

5.7   Developing Indigenous Technological Capability (ITC)  

 Developing ITC at the firm and national level in order to master/assimilate the 

acquired technology, and to ultimately become a producer of technology (Vertical 

technology transfer) 

 This approach for bridging the technology gap refers to the second dimension 

of technology up-gradation; that of the development of a country’s existing 

technology with indigenous capability.  

It is thus important to note that bridging the technology gap is not limited only 

to the acquisition of the latest technology through horizontal technology transfer; 

countries having a successful experience in the acquisition of technology have come 

to realize that minimum levels of technological competence is required not only to 

change and adapt foreign technology to meet local needs and applications, but also to 

act as a base for intelligent selection of a wide range of potential suppliers. 

Thus, changes or technological innovations (incremental or radical), so only 

take place when a company reaches a certain level of indigenous technological 

capacity (ITC), i.e. they have the ability to use imported technologies more effectively 

through adaptation and improvement, to improve traditional technologies and reduce 

dependence on advanced countries. 

Moreover, another aspect of the ITC refers to when a recipient has acquired a 

minimum level of technological capability, it can accelerate the acquisition, 

absorption, assimilation and diffusion of imported technology, improve bargaining 

power of firms in the import of technologies, improve their ability to make 

independent technological choices, allow them to improve and innovate on products 

and techniques chosen and ultimately generate new technologies in-house; thus 

working towards becoming a producer of technology.   

This therefore necessitates the development of ITC at both the firm and 

national level. The capabilities of a firm pertaining to lTC, involve the following 
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activities: 

1. Choosing the most appropriate technologies 

2. Installation of equipment and production lines 

3. Mastering the technique, i.e. the ability to assimilate, use, maintenance and 

repair 

4. Adapting the technology to specific production conditions and local resources 

Suit 

5. The advancement of technology as a result of incremental innovation and 

replication technologies 

6. Conducting basic research and bring radical innovations in new products 

The measurement of ITC includes the measurement of the following elements: 

1. Capability to search for available alternative technologies and to import the most 

appropriate technology choose. 

2. Capability to master the imported technology and use it successfully for the 

transformation of inputs and outputs. 

3. Capability to adapt imported technology to adapt to local production conditions. 

4. Capability to develop the technology has as a consequence of the local 

incremental innovation. 

5. To institutionalize the ability to search for other important innovations and 

breakthroughs in the development of local R & D institutions. 

6. Ability to perform basic research for the further modernization of the technology. 

5.8   Summary 

The research has explored and identified the existing level of acquisition, 

assimilation and improvement capabilities with reference to the import of foreign 

technology. It has further argued that an industry has to develop a minimum 

technological competence level capability to make its technological choices 

independently. The research has highlighted some issues, hurdles and suggested some 

guidelines for intervention to develop acquisition, assimilation and improvement 

capabilities. 
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This research has also discussed the status of technology development in 

Pakistan in terms of optimistic, pessimistic and ideal situation in historical perspective 

and suggested stimuli for intervention for technology development in Pakistan. 
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CHAPTER 6 

SUPPORTIVE TECHNOLOGY CLIMATE PERSPECTIVE 
 

6.1 Introduction 

 The entire technology up-gradation exercise both indigenously and import of 

foreign technology will not be possible rather difficult until a supportive technology 

climate is in place. It has been argued that technology up-gradation in two different 

countries or even in two different industries in the same country will produce different 

result in two dissimilar technology climates. The country will likely produce better 

result in a supportive technology climate than in less supportive one. This perspective 

has been explored in the form of three elements;  

Element 7: Supportive organizational Environment   

Element 8: Supportive Management Style   

Element 9: Supportive Government Role  

6.2   Element 7: Supportive Organizational Environment 

Supportive organizational environment is an important element of supportive 

technology climate, which need to be created in order to facilitate the technology up-

gradation exercise.  

6.2.1    Identification and analysis of the existing status / position of the   

Organizational Environment in the Universities, R&D institutions and 

targeted industries in Pakistan  

Figure 6.2.1 indicates that one of the major problems with reference to the 

organizational environment specially the university and R&D institutes is the lack of 

risk free opportunity for research. Since research is risky process of creating new 

products, there is every possibility of success and similarly opportunity for failure. 

This expensive process is being carried out on employee’s own risk. Other major 

problems are the absence of set of rules and procedures, lack of teamwork, and 

unavailability of the opportunity to experiment with new idea. Other major problem 

are the authority being not delegated, learning from mistakes is not encouraged rather  
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Figure 6.2.1 Organization Environment 
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blame game culture is existing. Followed by these problems, continuous improvement 

culture does not exist, and performance is not tied up with rewards, interest of 

customers is ignored. 

Professional business attitude need to be changed. Also the living condition of 

the labors needs improvement. Top management need to set moral tone. Absence of 

procedure for conflict resolution is also a big problem. Ethical values and respect for 

colleagues are not acknowledged throughout the organization. Professional and 

employees rights must by recognized. These problems lead to unwillingness on the 

part of employees to perform their contractual duties. 

6.3   Element 8: Supportive Management Style   

Supportive management style is an important element of supportive 

technology climate, which need to be put in place in order to facilitate the technology 

up-gradation exercise. 

6.3.1   Identification and Analysis of the existing status / position of the 

Supportive Management Style in the Universities, R&D institutions and 

targeted industries in Pakistan.  

Figure 6.3.1 indicates that the most severe and vital problem in regard to the 

management style is that management does not command respect in the heart of the 

employees. It is due to the fact that management does not transmit vision and does not 

motivate employees about work being assigned to them. Employees do not recognize 

management as their role model, and are not trusted. Management do no encourage 

employees and never make them feel about any good accomplishment rather all 

credits are enjoyed by the management them self. The other serious problems are the 

lack of empowerment, discriminatory attitude, lack suggestion system, lack of fact 

based management, performance are not tied up with rewards. Information are not 

shared widely, and training on various skills are not imparted. Improvement are not 

injected on continuous basis and fear of punishment rather than supportive guidance 

exist.  
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Figure 6.3-1 Supportive Management Style 
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6.4   Element 9: Supportive Government Role  

Supportive government role is an important element of supportive technology 

climate, which need to be put in place in order to facilitate the technology up-

gradation exercise. 

6.4.1   Identification and analysis of the existing status / position of the    

Supportive Government Role in the Universities, R&D institutions and 

targeted industries in Pakistan.  

Figure 6.4.1 indicates that the serious problem in this respect is the lack of 

interest of government to create industrial technology research institutes. Government 

does not provide loans and share R&D cost, lack of concern about building up 

industrial parks. Government is not serious to grant financial intensive to be made 

from the local banks on reasonable condition. Another vital problem with reference to 

the government role is the absence of law for research people, lack of R&D matching 

grants, tax incentives, lack of information database, lack of technology acquisition 

fund (TAFs), lack of retention policy for qualified people and lack of repatriation 

policy for knowledge workers. Furthermore FDI are not attracted due to lack of 

availability of industrial inputs on competitive bases.  

6.5   Summary 

Research identified the existing status of supportive technology climate and 

found that the organizational environment is highly individualized and less ethical and 

management style has been found highly centralized. While the government role has 

been identified as highly obstructionist that shows lack of interest in policy 

formulation and implementation. 
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Figure 6.4.1 Supportive Government Role 
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CHAPTER 7 

DEVELOPMENT OF STRATEGIC FRAMEWORK FOR UP-
GRADATION OF THE INDUSTRIAL TECHNOLOGY 

 

7.1 Introduction  

The manufacturing industry is important and a prerequisite for survival in 

developing countries under this global competition. For if the production is given an 

important role beyond the traditional support, it can play an important part in 

strengthening the corporate market position (Wheelwright and Hayes, 1985). 

The available literature shows a fully documented contribution of design and 

manufacturing technologies, the overall competitive strengths of companies. (Small 

and Yasin, 1997a; Wheelwright, 1984; Wheelwright and Hayes, 1985;. Monge et al, 

2006). But in the coming decades, the use of advanced design and manufacturing 

technologies will certainly arise to be a key source of competitiveness. Although the 

advanced design and manufacturing technologies, advantages and capabilities are 

already known problems with regard to the management practice of the technology 

planning through implementation is the biggest obstacle to the effective and efficient 

use of such technologies (Gouvea da Costa and Pinheiro de Lima, 2009). The 

outstanding achievements of the newly emerging industrial economies such as Taiwan 

and Korea are underpinned by the ability to master technological skills. These 

countries bought foreign technology from developed countries, during the early phase 

of technology development, and finally emerged as a developer of its own indigenous 

technological capabilities. Both Taiwan and Korea have entered quickly into new 

technological fields, and now get first-class level in areas of up-to-date technology, 

especially in the semiconductor and telecommunications (Rahman, and Bennett, 

2009). But on the other hand, the current state of Pakistan’s  and manufacturing sector 

appears to be bleak, with mostly obsolete technology being employed in its industries. 

Given the fact that outdated state of the art complex parts can not be made 

accurately and this leads to high manufacturing costs and time. As a result the final 

product is of inferior quality and therefore not in a position to win the local consumer. 

Consequently, Pakistan is fast losing its share in the international market - this is 
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obviously a sensitive issue for the government. Although cheap labor was a source of 

comparative advantage for Pakistan at a time, this factor is no longer sufficient to 

ensure competitiveness in the technologically stagnant manufacturing sector. In short, 

Pakistan is faced with an acute problem of technological obsolescence. Therefore, 

there is a great need for a strategy for industrial technology up-gradation of Pakistan, 

the following specific technology trajectory. 

7.2   Technology Trajectory (growth) framework 

Technological trajectory is the evolutionary process of technological 

development, which is to watch over sectors defined. Before discussing the two-pillar 

strategy for technology up-gradation, it is necessary to first identify and understand 

where Pakistan is in the technological trajectory framework. It is therefore necessary 

to examine trajectories for developed and developing countries - this was a general 

scenario where Pakistan is in this framework, present, and finally, what strategies they 

would need to take to finally "jump the curve 'and after the developed world. 

7.3   Technology trajectory in advanced countries  

It includes the three stages shown in Figure 7.4.1.  

7.3.1    Fluid stage (emerging technology stage)  

Firms in advanced countries (e.g. Japan) in general, the introduction of new 

technology areas themselves, thus demonstrating a liquid sample of innovation, where 

the rate of drastic innovation is high, the new product design technology is often 

rough, unreliable and expensive, and product changes are often related to changes in 

the market. Therefore, the production systems remain in this liquid phase as 

organizations need flexible structures to quickly and effectively to change into market 

and technology leaders. 
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Figure 7.4.1 Integration of the two Trajectories 

Source: United Nations, Economic Commission for Africa, 1989 

 7.3.2    Transition stage (intermediate technology stage)  

Coinciding with the period when the market requirements are better known, 

alternative technologies, products from the market, and the transition to a market-

dominant product design and manufacturing processes take place. This transition 

leads to a specific product, product performance and competitive price. In addition to 

the cost of competition will lead quickly to drastic changes in the processes, the costs. 

As a result, operational capability and scale economy is becoming increasingly 

important. 
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 7.3.3    Specific stage (mature technology stage)  

 With the maturity of the market and the industry, the manufacturing process is 

more integrated, automated, specific and rigid, and ultimately emerges as a highly 

standardized product. In this mature stage, the focus shifts to the improvements of a 

radical innovation to incremental process innovation in the pursuit of greater 

efficiency. 

7.4   Technology Trajectory (Growth) in Developing Countries  

It includes the three stages shown in Figure 7.3.1.  

7.4.1    Acquisition stage  

Developing countries, on the other side first acquire advanced technologies 

from developed countries, as they lack the indigenous capacity building, production. 

Indigenous entrepreneurs to develop to production processes through the acquisition 

of packaged technology developed, the production of production know-how includes, 

assembly, product requirements, technical and human components and software. 

During this phase of the technological trajectory, are fairly standard and 

undifferentiated production of goods and thus only engineering skills are required at 

this stage. 

 7.4.2    Assimilation stage  

 In the assimilation stage, product design and manufacturing technologies are 

rapidly absorbed into the economy - both engineering and development activities are 

focused on the assimilation of the stage required. This then leads to increased 

competition from new local entrepreneurs and ultimately driving technical effort in 

the diffusion of imported technologies, so as to produce differentiated products and 

parts. 

 7.4.3    Improvement stage  

 The successful diffusion and assimilation of general production technology 

and increased emphasis on export promotion, together with enhanced indigenous 

engineering and scientific personnel, performs the gradual and progressive 

improvement of the specific (mature technology). Therefore, this phase requires a lot 

of emphasis on technology development and research. 
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7.5   Integration of the Two Trajectories  

Once the firms in importing countries have acquired, assimilated and 

improved upon imported technology, may therefore tend to repeat the up-gradation 

process with higher stage technologies at the intermediate stage and even at the fluid 

stage in advanced countries. For example, Taiwan, Korea and China have reached the 

intermediate stage. Many companies in Korean have accumulated sufficient 

indigenous technological capability to produce emerging technologies at the emerging 

stage and challenge firms in the developed countries. The integration of the two 

technological trajectories is depicted in Figure 1. Japan and Korea's experiences show 

that both countries initially adopted the developing countries' technological trajectory. 

The initial stage was to acquire specific (mature) technology from advanced 

countries– this in turn would help companies develop some manufacturing 

technology. In Japan, import of technology and reverse engineering were considered 

for catching up the initial stage. Thus, during 1950s and 1960s, Japan acquired 

technology in large quantities in machine tools, automobile and other industries. As a 

result, up to 1988, Japan became the largest country in the importation of technology. 

At the subsequent stage, the product design and manufacturing process technology 

were acquired.  In order to bridge the gap with the developed world, Japan allocated 

top priority to reverse engineering and in-house Research and Development (R&D) in 

industrial enterprises. Moreover, firms in Japan had a greater propensity for 

investment in manufacturing processes. At the third stage, firms would engage in 

R&D work and subsequently acquire the capability to innovate.  

7.6   Japan's Unique Pattern of Innovation  

Pursuing Reverse Engineering manufactures, companies in Japan have a 

unique style of managing innovation reintegrated together with R & D in combination 

with design, production, procurement and marketing both in medium and large 

enterprises. In addition, entrepreneurs in Japan also have a new kind of R & D, which 

is closely related to the work of process control and production engineers presented in 

context. Thus, Japan has developed an excellent integration of production 

management, R & D and marketing. Companies in Japan, although do tend to be less 

drastic innovative than the U.S. counterparts with, focusing mostly on incremental 

innovation to improve the quality of products and features. 
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7.7       Paradigm of South Korea and Japan Catching up Model  

South Korea and Japan catching up (bridging the gap) model as similar to 

product cycle theory– capitalizing on being a latecomer. In this regard, Japan first 

acquired mature technology from the USA (which had already been developed as 

radical product innovation). Subsequently, Japan introduced various process 

innovations, based on mature technology and in-house R&D. It is important to note 

that Japan kept FDI out and focused instead on indigenous R&D, adopting a more 

inward approach to innovation. Thus in 2001, even Japan invested 4.52% of Gross 

Domestic Production (GDP) in the form of Foreign Direct Investment (FDI) outside 

the Japan, the inward Foreign Direct Investment (FDI) and still remains the lowest in 

any (OECD) countries, thus represent only 2% of world inward (FDI)flows.  

7.8   Implications for Pakistan: Jump the Curve  

 Figure 7.7.1 shows that the technological gap between countries widens 

significantly over time. Furthermore, it is important to note that the technology divide 

/ gap will continue to increase to a greater extent as time goes by, unless, technology 

up-gradation is made. A series of "jumps" to higher levels of the development process 

/ time curves is required, by using better generation of technologies to close the gap 

and achieve parity with the developed world (TUSDEC, 2006-07). 

 Although Pakistan initially would be an intelligent consumer of international 

technology, it would ultimately be expected to become producer of international 

technology. Modernization / up-gradation / replacement of obsolete equipment is 

urgently needed, this would enable Pakistan to enjoy a competitive advantage in the 

international market and thereby "jump the curve” (Khattak et al, 2009).. Therefore, at 

first, Pakistan like other newly industrialized countries (NICs), can follow the 

acquisition-assimilation-improvement model for its technology trajectory. This would 

then develop Pakistan's indigenous technological capability (ITC) to develop, and 

would thereby enable Pakistan to reverse direction of technology growth 

(technological trajectory) than in developed countries and thus develop from the 

special (mature) Technology Level (double imitation), the transition (intermediate) 

stage of the technology (creative imitation), and then the fluid (emerging) technology 

stage (innovation). Would be using the technology trajectory (as in Figure 7.3.1) 

allow Pakistan to crack the series of curves and thus to connect the global value chain. 



 

143

 

Figure 7.7.1 Widening technology gap among nations (TUSDEC, 2007) 

 

Within a supportive climate technology, the up-gradation of technology by 

importing foreign technology after the takeover - injected improvement model and 

enables a virtuous cycle in relation to the collection of Indigenous Technological 

Capabilities (ITC). The mechanism behind this positive cycle is represented, in Figure 

7.7.2. The up-gradation of the technology by the entry of foreign technology injects a 

demand for higher level of sophistication in the existing level of human abilities. An 

increase in demand in this area then requires the establishment of training and R & D 

institutions. The provisions of these institutions will then create a supply of 

sophisticated human abilities. The next import of technology can be selective so that 

the economy in order to make a correct choice of technology may lead to technology 

building. Therefore, there is a virtuous cycle between technology up-gradation and the 

accumulation of human skills. 

The Technology Acquisition Index (TAI) on the other side indicates that 

Pakistan's performance on the acquisition of technology is poor, as shown in Table 

7.7.1. The other indicators such as patents, R & D spending, scientists and engineers 

in R & D, Hi-tech exports and tertiary students in Science & Engineering as from 

table on R&D position are poor which lead to poor assimilation and improvement in 

the imported technology and further in-house generation of cutting edge technology.  
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Figure 7.7.2 : Virtuous cycle in terms of the accumulation of Indigenous 

Technological Capabilities 

Table  7.7-1  Comparaison matrix for technology diffusion 
(A strategy for rapid industrial growth , 2005) 

Country HDI 
Rank 

TAI Patents 
Granted 

(Per Million
People) 

Royalties 
and 

License fee

(US$ / 
person) 

R&D 
Expendi
ture % 
of GDP

Scientists/ 
Engineers 
in R&D 

(per 
million) 

Hi tech 
Exports  

(% of 
Manufactured 

Exports) 

Tertiary Students in 
Science/ Math/ 

Engineering 

 (as % of all Tertiary 
Students) 

Korea 30 0.666 93 14.6 2.7 2319 29 34 

Malaysia 58 0.396 - 0.9 0.4 160 57 - 

Thailand 74 0.337 - 0.1 0.1 74 31 21 

Sri Lanka 99 0.203 0 - 0.2 191 3 29 

China 104 0.299 2 0.1 1 545 20 53 

Indonesia 112 0.211 0 - - 130 13 28 

India 127 0.201 1 0.1 1.2 157 6 25 

Bangladesh 139 NA - - - 51 - - 

Pakistan 144 0.167 - - - 69 - - 

 

Sophisticated Human 
Skills 

Efficient use, assimilation, and 
improvement of imported 

technology and generation of in-
house cutting edge technology 

Development of indigenous 
technological capability (ITC) 

Establishment of educational 
and R&D institutions 

Greater sophistication in 
Human Skills 

Technology up-
gradation through import 

of foreign technology 
Results in selective but 
correct choice of 
technology 

Injects demand for 

This 
necessitates  Leads to  

Leads to  Results in 

 Supportive 
Technology  

Climate 
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 Thus, the pursuit of technology up-gradation is imperative for Pakistan so as 

to connect to Global value chain. However, as observed "Technology development 

faces a number of market failures, and government need to mount interventions to 

overcome them and promote technology deepening and diversification" (Lall, 1997; 

Lall, 2000; Lall and Weiss, 2003). Thus, it is important to realize that given the 

market failures which exist; the development of such technological capabilities will 

not occur if left to market itself, and rather requires concerted efforts in the form of a 

strategic framework based on two- pronged up-gradation strategy. The two prongs of 

the framework are as follows. 

7.8.1     Prong 1: Indigenous Technology Development 

 This prong refers to the development of a country's existing technology with 

indigenous capabilities through the Emergence- Consolidation-Maturity model, which 

requires the establishment of a national innovation system. 

 7.8.2     Prong 2 : Import of Foreign Technology 

 This prong refers to the rapid induction and assimilation of foreign technology 

which causes quantum improvement of existing level of technology through the 

Acquisition-Assimilation-Improvement model which requires national technology 

system.  

7.8.3    Supportive Technology Climate 

This require highly cooperative and facilitating environment which includes 

supportive management style, supportive organizational environment and supportive 

government role.  This requires supportive technology climate system. 

It therefore, necessitates that the combined strategy of acquisition of foreign 

technology and development of indigenous technology be pursued for technology up-

gradation. Thus, Pakistan can manage its technological up-gradation by combining 

domestic and foreign technology components progressively to build up indigenous 

technological capability (ITC) (production, investment, and innovative capabilities); 

that is, the capability to operate and maintain efficient production with imported 

equipment and to design, manufacture and improve upon the original equipment 

independently, This in turn, would be instrumental in developing the strong 

assimilation capacity of the country, so as to derive maximum benefits from the 
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investment in imported technology.  The two pronged technology up-gradation 

strategy will therefore make Pakistan first an intelligent consumer of foreign 

technology, and eventually a producer of in-house cutting edge technology (under a 

supportive technology climate). This is illustrated in Figure 7.8.1. 

Figure 7.8.1 Two-pronged up-gradation strategy 

 

7.9       Strategic Framework for up-gradation of industrial technology 

 This frame work is discussed into three major perspectives and shown in 

Figure 7.8.2 and summarized in Table 7.9-1.  

Supportive 
Technology Climate 

Two-pronged Technology  
Up-gradation  Strategy and 

Measures 

National Innovation System 
for innovation 

National System 
for manufacturing   

Producer of in-house 
Cutting Edge Technology 

Intelligent consumer of 
Imported Technology 
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Figure 7.8.2 Strategic Framework for up-gradation of industrial technology 
 

 
Table 7.9-1  Strategic Framwork for up-gradation of industrial technology 

Perspectives Elements 

Indigenous 
Technology 

Development 
Perspective 

Element 1: 

Strategy related to  

Achieve Minimum Level 
of Technological Status / 

Competence Level of 
Industry 

a. Low Technology Ceramics 

b. Medium Technology 
Automobile 

c. High Technology  
Electronics 

Element 2: 

Strategy related to 
Improve Linkages 

Capabilities between 
the industry, 

universities and 
R&D institutions 

Element 3: 

Strategy related to 
Strengthening / 

increasing of 
Research and 

Innovative 
Capabilities 

 

Import of Foreign 
Technology 
Perspective 

Element 4: 

Strategy related to improve 

Acquisition Capabilities 

Element 5: 

Strategy related to 
improve Assimilation 

Capabilities 

Element 6: 

Strategy related to 
increase  

Improving Capabilities

Supportive 
Technology 

Climate 
Perspective 

Element 7: 
Strategy related to create 

Supportive  
Organizational Environment 

Element 8: 

Strategy related to 
create Supportive 

Management Style

Element 9: 

Strategy related to 
identify Supportive 
Government Role
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7.10   Frame Work for Up-gradation of Industrial Technology 

This frame work is discussed into three major perspectives and shown in 
Figure 7.8-2. 

7.10.1   Indigenous technology development perspective; 

Strategy related to market need of technology. Since there exist a competitive 

market, technology development strategies need to be integral part of overall 

industrial policies, which shape market structures and industrial development 

7.10.1.1 Element 1a: Identification of Existing Status of Technological Status of 

Industry (low tech ceramics) based on the following indicators  

S. No. Statement 

1 Curriculum is  aligned with industrial requirements 

2 Modern  machinery for training purposes 

3 Availability  of concerned books in libraries 

4 Short term courses conducted  

5 Availability of  testing facilities and setup 

6 Subject are taught related to quality engineering 

7 Industrial study tour for student are available  

8 Availability of common facilitation center 

9 Availability of skilled labor 

10 Awareness among industrialists from technical and managerial point of view 

11 Availability of standard raw materials 

12 Marketing problem 

13 Willingness of labor 

14 High cost of products 

15 Obsolete level of technology 

16 Availability of knowledge and skilled labor 

18 Know-how by managers and workers 

19 Quality products 

20 Existence of  R&D 
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7.10.1.2  Element 1b: Identification of Existing Status of Technological 

Status of    Industry (Medium Tech Automobile) based on the following 

indicators 

S.No. Statement 

1 Availability of Designing of Dies,Molds and Checking fixtures  

2 adequate knowledge of process techniques 

3 Availability of Heat Treatment of Dies/Molds  

4 sufficient CAD/CAM expertise  

5 Trouble shooting of Machines  

6 Production Management system  

7 functionality of local machinery  

8  Availability of external source 

9 Technology Support in production processes  

10 process Tool breakage and Machine damage  

11 High Process change over time  

12 Difficulty in inventory management  

13 Frequent Quality Defects  

14 availability of skilled manpower 

15 availability of raw material 

16  labor turnover 

17 availability of sophisticated machinery in the local market 

18  cost of capital 

19  utilization level 
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7.10.1.3 Element 1c: Identification of Existing Status of Technological 

Status of Industry (High Tech Electronic) based on the following indicators 

S.No. Statement 

1. Delays in Testing Services  

2. Number of Testing facilities  

3. Limited Range of Testing Services  

4. Dependence on Personal Contacts  

5. Support from OEMs  

6. Accuracy of Results  

7. High Cost of Testing  

8. Uniform Geographic Distribution of Testing Facilities 

9. Local availability of Testing Equipment  

10. Lack of technology base.  

11. No Common Facility Centres (CFC) fro promotion of modern technologies such 

as Surface Mount Assembly (SMT)  

12. Weak supply chain – sourcing systems no established and lack of specifications  

13. Insufficient R&D capabilities and skilled engineers although universities are 

producing electrical and electronic engineers  

14. Lack of quality standards 

15. Interest of Multinational Companies in this region  

16. Text issues 

17. Hi-Tech export (percent of manufacturing export) 

 

7.10.2     Element 2: Identification of Existing Status of Research and  

           Innovative Capabilities  

 Strategy related to strengthening / increasing science and technology 

capabilities/ research capability through strengthening universities and R&D 

institutions for the development of Indigenous Technological Capabilities (ITC), 

based on the following indictors.  
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S.No. Statement 

1 R&D expenditures as percent of GDP 

2 Researchers in R&D 

3 No. of PhD scientists involved in S&T activities 

4 Percent researchers in Engineering 

5 Basic research 

6 Applied research 

7 Experimental development 

8 Scientific and Technical Journal articles 

9 Research collaborations 

10 Number of Patents filed  

11 Current focus in R&D in Engineering 

12 Enrolment in M.Sc & Ph.D 

 7.10.3   Element 3: Identification of Existing Status of Linkages 

Capabilities   

Strategy related to provide effective linkages between the industry, 

universities and R&D institutions. 

S.No. Statement 

1 Researchers/scientists from the industry 

2 Researchers/Scientists form universities 

3 Researchers/Scientists from Govt. Research institutes 

4 Customers 

5 Vendors and suppliers 

6 Distributors 

7 Manufacturers 
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S.No. Statement 

8 Govt. Agencies 

9 Regulatory bodies 

10 Joint publications 

11 Demonstration of research 

12 Joint patent 

13 Joint labs at industry and university 

14 Joint research project 

15 Internships 

16 Joint conferences 

17 Contract research consulting 

18 Informal meeting 

19 Technical services 

20 Consulting services 

7.10.4    IMPORT OF FOREIGN TECHNOLOGY PERSPECTIVE; 

 7.10.4.1  Element 4: Identification of Existing Status of Acquisition 

Capabilities  

Strategy related to acquisition of foreign technology based on the following 

indictors. 

S.No. Statements 

1 High Automation 

2 High Flexibility 

3 Good after sales services 

4 Low maintenance cost 

5 High performance/efficiency 
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S.No. Statements 

6 Lower Degree of Operating Complexity 

7 Low Cost 

8 selection based on technology gap analysis 

9 study/analyse existing level of technology 

10 perform technological gap analysis 

11 scan international technology shelf 

12 proper procedure is followed for identification of technology needs 

13 no of industries having selection unit 

14 joint ventures 

15 Licensing 

16 Reverse Engineering 

17 sub contracting 

18 corporate R&D 

19    Others 

 7.10.4.2 Element 5: Identification of Existing Status of Assimilation 

   Capabilities  

Strategy related to effective diffusion and assimilation of imported technology 

based on the following indictors. 

S.No. Statements 

1 arrange seminars/conferences 

2 hire foregin expertise for traning 

3 higer local expertise for training 

4 training centre 

5 provide on job training to workers 
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6 Installing capability 

7 Operating capability 

8 Maintenance capability 

9 Other capability 

   Element 6: Identification of Existing Status of Improving Capabilities  

Strategy related to indigenous R&D efforts to improve imported technology 

based on the following indicators.  

S.No. Statements 

1 Basic Innovative Capabilities 

2 Intermediate Innovative capabilities 

3 Advanced innovative capabilities 

4 Self Developed 

5 Locally Developed 

6 Acquired from Abroad 

7 Department of Part/Product Design 

8 R&D Centers 

9 Benchmarking 

These efforts are crucial to augmenting technology transfer and expediting the 

acquisition of technological capability. This ability can only be acquired through 

indigenous technological effort. 

7.10.5   SUPPORTIVE TECHNOLOGY CLIMATE PERSPECTIVE; 

 7.10.5.1  Element 7: Identification of Existing Status of Supportive 

Management          Style  

Strategy related to create supportive management style based on the following 

indicators. 

S.No. Statement 
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S.No. Statement 

1 He/she commands respect from everyone 

2 He/she is a role model for us to follow 

3 I am ready to trust his/her capacity and judgment to overcome any obstacle 

that the university is facing 

4 He/she transmits to us a vision of what the university will be like in the 

future 

5 He/she makes everyone around him /her enthusiastic and motivated about 

work 

6 He/she encourages us to express our ideas and opinions 

7 He/she is satisfied when I meet the agreed-upon standard for good work 

8 He/she makes me feel we can reach our goals without him/her if we have to. 

9 I earn credit with him /her for  doing my job well 

10 He/she enables me to think about old problems in new ways 

 7.10.5.2  Element 8: Identification of Existing Status of Supportive 

Organizational Environment  

Strategy related to create supportive organizational environment with in 

organization based on the following indicators. 

S.No. Statement 

1. People here are given the opportunity to develop a particular product Process/system 

that has the risk of not working according to specification 

2. There is a set of University rules and procedures that are followed with regards to 

the  

management of R&D activities  

3. People here are given the opportunity to develop a particular product/ 

process/system 

that has the possibility of not being commercially viable  
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S.No. Statement 

4. People here generally enjoy working together as a team. 

5. People here are not allowed to experiment with new ideas that are outside the scope

of the research projects.  

6. Authority is delegated so that people can act on their own. 

7. When something goes wrong, people here tend to blame one another 

8. Our organization always stresses the importance of learning from failure and to

constantly improve ourselves  

9 People here are appropriately rewarded for job well done. 

10. People here believe that their work can have a positive impact on the university’s 

performance 

11. The interests of customers often get ignored in our decisions. 

12.  government support 

13.  awareness of automotive vendor industry 

14. sufficient vendor development 

15. professional business attitude 

16. Own ability to develop suppliers 

17. Substandard living conditions of the labor 

18. Breach of agreements by OEMs 

 7.10.5.3. Element 9: Identification of Existing Status of Supportive Role of 

         Government  

Strategy related to identify supportive role of Government based on the 

following indicators. 

Pakistan need to formulate intelligent industrial policy in line with technology 

upgradation strategy, on the following line:- 
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Based on Problem identification, analysis and recommendation to be presented in the 

case studies Ceramics-Low Tech, Automobile Medium Tech and Electronics-Hi Tech 

Sectors. 

1. Introduce series of incentives to promote exports and use exports as a major 

mechanism to stimulate its technological learning. 

2. Pakistan should initially enter into labour – intensive mature technology areas 

and, and gradually more towards intermediate technology areas subsequently 

to Hi Tech. Pakistan firms should initially relying foreign technology for their 

technological learning e.g. FDI and foreign licensing will enable Pakistan 

firms to acquire. The initial production capability, production capability, 

producing OEM products. OEM production experiences will help firms 

acquire design capability enabling then to move from OEM to ODM (own 

design manufacture) stage and to OBM (Own Brand Manufacturing). 

3. Pakistani firms should intensify, its own R&D to produce high quality 

engineering products. 

4. Reverse brain drain can be a major source of innovation capability enabling 

firm to crack close to the frontier technologies especially in the industrial 

electronics. 

5. Pakistan, government through direct and indirect intervention should invest 

heavily in education especially higher education to provide competitive human 

resources to sustain Pakistan’s locate for exports. 

6. Pakistan may introduce adequate public policies and corporate strategies that 

develop sufficient technological capability to undertake imitative reverse 

engineering of mature foreign technology products without infringing 

intellectual property rights. 

7. Marketing strategies may be introduced so as to introduce market competition 

in order to expedite technological learning and arrangement the technological 

learning effort. 

8. The Pakistani government no should use “sticks” in the form of administrative 

guidance to force firms to reach government goals. If a firm does not respond 

to particular goals, programs or incentives as satisfactory as expected. 

9. Rationing of long term bank loans is used as a carrot to draw firms to new 

paths of exporting, to encourage diversification and to export more. These 

incentives may be applied to all exporting firms, but they will be more 
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effective, when combined with the greater organizational, financial, political 

leverage. Exporters may be benefitted through a varieties of tariff exemptions, 

accelerated deprecations, exemptions from value added taxes and duty free 

imports of raw materials and spare parts. Tax holydays and reduced rates on 

public utilities will further boost corporate profitability. Assignment of 

imports licenses may be linked to export performance. 

10. Lump-sum investment for a production capacity will beyond the local market 

size will bring about economy of scale will force Pakistan’s producers to 

acquire technological capability, as to maximize their capacity utilizations. 

11. In the force of strong international competition as soon as they enter the global 

export market, they will be forced to invest heavily / greatly in technological 

efforts, mainly in learning by doing, and reverse engineering, so as to become 

competitive in both quality and prices.  

12. Informal technical assistance of foreign OEM buyers to ensure Pakistani made 

products meeting technical specifications provided is valuable help to 

Pakistani firms to acquire necessary capability. 

13. Firms may be granted unrestricted and tariff free import of intermediate 

inputs. Firms may also be granted automatic access to bank loans for all export 

activities even when the domestic money supply is being tightened. 

*Its tax returns are subject to careful examinations, its application for bank 

credit is deliberately ignored or that its outstanding bank loans are not 

renewed. Government agencies may show no hesitation is resorting to 

command backed by compulsion Government Role. 

14. Competitive availability of fundamental industrial impacts (labour, raw 

material, and knowledge and skill infrastructure). 

15. Retention of skill and knowledge worker 

16. Repatriation of high qualified technical people. 

17. Establishment of high quality testing laboratory to ensure high quality 

products. 

18. Establishment of engineering institutes and Mechanical Training Centers. 

19. Provision of subsidies, soft industrial loan, duty free imports of raw material. 

20. Development of information database. 

21. Attracting FDI in industrial investment. 

22. Establishment of common facilities centers. 
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23. Establishment of R&D centers through government firm joint partnership. 

24. Provision of tax incentives. 

25. R&D Research & Development matching grants and tax incentives. 

26. Technology Acquisition fund (TAF). 

27. Productive asset investment incentives. 

28. Non tariff policy initiatives.  

29. Availability of government support in terms of subsidies. 

30. Availability of industrial loans. 

31. Energy crises  

32. Tax issues   

33. Policy issues  

7.10   Summary 

 The current status of Pakistan’s manufacturing sector appears to be bleak with 

mostly obsolete technology being employed in its industries. The Technology 

Acquisition Index indicates that Pakistan’s performance on the acquisition of 

technology is poor. Therefore, the pursuit of technology up-gradation is imperative 

for Pakistan so as to connect to global value chain. It is important to realize that the 

development of such technological capabilities will not occur if left to market itself, 

and rather require concerted efforts in the form of a strategic framework based on 

two-pronged up-gradation strategy. The framework necessitates that the combined 

strategy of acquisition of foreign technology and development of indigenous 

technology be pursued for technology up-gradation. Thus, Pakistan can manage its 

technological up-gradation by combining domestic and foreign technology 

components progressively to build up indigenous technological capability. That is, the 

capability to operate and maintain efficient production with imported equipment and 

to design, manufacture and improve upon the original equipment independently. This 

in turn, would be instrumental in developing the strong assimilation capacity of the 

country, so as to derive maximum benefits from the investment in imported 

technology. The two-pronged technology up-gradation strategy will therefore make 

Pakistan first an intelligent consumer of foreign technology, and eventually a 

producer of in-house cutting edge technology.  
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CHAPTER 8 

STRATEGIC DIRECTION FOR UP-GRADATION OF EACH OF 

THE NINE ELEMENT 
 

8.1 Introduction  

 Successful organization always set goals prior to planning and implementation 

process. To pursue these goals one need to formulate strategy where, one needs to 

decide, sometime in advance, what is to achieved, what action is to be taken, when it 

is to be completed, who it is to be done and by whom.  

Technology up-gradation strategy is one such strategy based on an intelligent 

strategic framework. The organization need to take action to get from its present 

position to where its vision of the future says it want to be while pursuing its 

technological trajectory. The organization is deciding on what it wants in future and 

takes an appropriate action today i.e. to move from lower state to the higher state  in 

terms of technological advancement. 

Technology up-gradation strategy is often a long distance for several reasons, 

including: 

1. It usually involves high investment in terms of capital and people need 

 time to develop. 

2. Business is much more global than they were earlier and plan to open 

 up new markets to take on a foreign competitor in the home market 

 requires long-term strategic planning. 

3. Technological changes can be predicted and must be intercepted. 

 Improved technology will also require greater investment in product 

 development. 

Strategic plans are long lead times and determine the actions that the company 

intends to follow in order to fulfill its long-term tasks and goals. Strategic plan must 

be reviewed constantly. The environment in which the company operates may change 

and it may vision of where it wants to be. Often, changes in technology may mean 
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that market windows are probably missed, the company will need to revise their 

strategy. 

The strategy for up-gradation of the industrial technology encompasses all 

such recommendations, action plans, policy measures in the form of strategic 

direction as discussed below for each of the nine elements in strategic framework.  

8.2 INDIGENOUS TECHNOLOGY DEVELOPMENT PERSPECTIVE  

8.2.1  Element 1 a: Low Technology (Ceramics) 

 8.2.1.1  Experts Opinion 

 

a. The following recommendations from the experts: 

2. Construction of an R & D institutes. 

3. Law for the provision of R & D personnel in the industry. 

4. Construction of a quality testing laboratory. 

5. Immediate up gradation of kilns, with the technology that is available. 

6. Foundation of Skill Development Centre. 

7. Make sure process of acquisition of raw materials is made easy, simple and 

standardized. 

8. Imagine (Raw material purification unit). 

9. Set Skill Development Center for the provision of skills for workers, by 

providing technical expertise to staff and employees. 

 8.2.1.2   Industrialists Opinion 

The following recommendations were made by the industrialists; 

1. Formation of ceramic institutes. 

2. Ensure training of foreign experts 

3. Foundation of the raw material testing laboratory. 

4. The stabilization of the electricity and gas tariffs. 

5. Establishment of R & D centers. 
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6. Improve the quality of the products 

 8.2.1.3   Academia Opinion 

 The following recommendations were made by science; 

1. Curriculum should be aligned with industry requirements. 

2. Refresher Courses / qualifications upgrading for teachers must be introduced. 

3. R & D Institute-Industry Liaison must be estimated. 

4. Policy for the recruitment of new pass outs should be imposed by the 

government. 

5. Financial support for students should be introduced such as scholarships, etc.. 

6. Industrial needs study should be introduced as a compulsory subject. 

7. Students and teacher-evaluation system must be introduced 

 Immediate Proposed Interventions 

The following measures need immediate attention; 

1. Make sure that the ceramic industry, continuous current for 10 months will be 

made available during the year instead of a complete shutdown for 2 months 

2. Pottery centers in the country, especially in Gujranwala, which should focus 

on the design and development and provides training specifically for the 

ceramic industry. It should support the product-design part of the industry in 

new product development to the present day CAD / CAM techniques. New 

product designs and shapes can be produced and after the process of 

production, available in the industry. 

3. This center should be testing. The laboratory with modern equipment for 

testing raw materials and finished products, the laboratory should train 

students to conduct tests and will also be equipped involved in the testing of 

materials and finished products. 

4. There should be a forum for experts in the middle of the consulting services 

for the local industry would be required from development of new products, 

the troubleshooting to be daily quality control and production management 

issues. This forum is for seminars, conferences, holding meetings on ways to 
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increase productivity, improve product quality and new developments. . 

Consulting services for industrialists at their door step through the expert 

forum helps for them to develop new products and designs, production 

techniques, body and glaze formulas, advice on improving the productivity 

and quality, making feasibility studies for a particular product, machine 

problems Provided, production problems, Designing problems to finish on 

factory test equipment and other services as required by industry 

5. SMEDA Engage in networking and support in cluster networks to facilitate 

these international brands who buy currently for sale due to rising costs in the 

West and continue to turn down business. These foreign direct investment 

should be encouraged by the government to help the development of the 

sector's international branding. 

6. HEC relief, TEVTA, NAVTEC and the industry association with NCA, and 

the Indus Valley PIFD work help to enable them to advise on its courses for 8 

months to a yearlong internship at the factory on the design requirements and 

constraints to understand. The factories are also partially contribute to this 

program run on a sustainable level, their contribution in the form of providing 

material, space and equipment for students to work on. 

7. Support identification of international buyers cluster of ceramic and facilitate 

international market access by TDAP. 

8.2.2  Element 1 b: Medium Technology (Automobile) 

The analysis of the findings of survey interviews, expert’s discussions, and 

media releases has unveiled some daunting facts pertinent to automotive vendor 

industry of Pakistan. The salient recommendations from managers, industrialists 

and technical staff based on interviews conducted are as follows; 

1. Eroding Foundation ( Need of Immediate Attention ) 

2. Concerns with diminishing Competitive Advantage 

3. Take necessary measure for capturing competitive disadvantage 

4. Revival of Competitive Advantage  

5. Need of Defensive Strategy 
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6. Decrease High Dependence on OEMs; need of diversification 

 8.2.2.1 Eroding Foundation (Need of Immediate Attention) 

In case of all the developed and developing countries strong industrial 

foundations have been established by assuring the competitive availability of 

fundamental industrial inputs (labor, raw material, knowledge infrastructure). These 

inputs have always been the fundamental pillars of the industrial structure. However, 

the problems identified with the survey are showing that in the case of Pakistan’s 

automotive vendor industry it is the fundamental pillars that we are loosing, so what 

to talk of u-gradation. The automotive vendor industry has been one of the fastest 

growing sectors of Pakistan’s economy for the last five years, but now it is at the 

verge of downfall. The problems being encountered by the vendor industry are of 

such a nature that if not addressed on immediate basis the industry will devastate, 

even a slight delay can nudge the industry on decline.  

 Diminishing Competitive Advantage 

The largest problem which is emanated from the survey of both the car and 

motorcycle vendors is the unavailability of skilled manpower. The unavailability of 

manpower has caused a huge demand and supply gap, which is further creating the 

problems of high labor cost and high turnover rate. Cheap and skilled labor has 

always been the only competitive advantage of Pakistan and was the major incentive 

for all the automotive OEMs to set up their units in the region of Pakistan. But as 

illustrious from results that labor in the automotive vendor industry is getting scarce 

and expensive simultaneously, therefore, the industry is loosing its sole competitive 

advantage. The loss of labor competitive advantage is the biggest disincentive for the 

OEMs to sustain their business with the local vendors and therefore, it is highly 

probable that the sales of local vendors will have a substantial dip. Some of the OEMs 

have already started to shed some of their vendors and have started in-house 

manufacturing. The lack of competitive advantage will certainly become even 

dreadful for the vendor industry with the introduction of globalization. The only 

factor that could make the Pakistani vendor industry a preference for global 

customers, in the time of globalization, is its ability to deliver good quality products at 

low cost. But with the absence of economical labor it will not be possible for the 
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industry to deliver low cost products, which means losing its customers to global 

competitors.  

  Competitive Disadvantage 

The survey has exposed that the local vendor industry of Pakistan is 

confronted with immense competitive disadvantage in the following areas:  

 Lack of knowledge is the worst disadvantage of our local vendor industry. 

There is no availability of technical knowledge over process techniques and this is 

what’s not letting the vendor industry to identify its gap with international 

counterparts and to upgrade their production processes. The neighboring economies 

are gradually developing into knowledge economies and making the relative position 

of Pakistan even worse. We are at high competitive disadvantage in terms of our 

knowledge imparting institutes. The technical training and engineering institutes of 

Pakistan, despite their potential, have failed to address the requirements of our local 

industry. Hence, it can be said that very limited knowledge and imperfect distribution 

of information has impaired the ability of Pakistani vendor industry to become 

globally competitive.  

 Lack of Technology has always been the weakest aspect of the local vendor 

industry. Previously the lack of technology might not be a major concern, but rapid 

advancements at the global level have made technology indispensable for the 

Pakistani vendor industry to survive. Problems like improper designing of dies/molds, 

insufficient Computer Aided Design and Manufacturing (CAD/CAM) expertise, lack 

of technology support in process techniques and unavailability of sophisticated 

machinery prove that the local vendor industry is lagging way behind on the front of 

technology.  

 Lack of Industrial Raw Material is one of the vital disadvantages that our local 

vendor industry is facing. In the competitor economies like India, China, Malaysia 

and Thailand there is intense research being conducted on new materials and we are 

even loosing the present sources of raw material. As the quality and cost of the final 

product is highly dependant upon the availability of raw material so its unavailability 

right away puts our vendor industry on disadvantage.  
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 Lack of Government Support has become one of the disadvantageous factors 

under the current scenario, where strong government support is causing economies 

like China and India to flood their products in the international market. 

 8.2.2.4 Revival of Competitive Advantage 

The analysis of problems being faced by the automotive vendor industry of 

Pakistan shows that the only way of immediately reviving the competitive edge is 

through gaining cost advantage. The vendor industry needs to be assisted on the lines 

of cost savings. The availability of skilled manpower, development of information 

database, availability of required raw material and government support can be the 

steps taken to impart cost efficiency into the local vendor industry. The ability to 

produce at lower cost is indigenous to the local industry of Pakistan and it is the 

dimension on which the other global industries cannot match the performance of 

Pakistani industry. The strategy of differentiation may not bring competitive 

advantage to the vendor industry of Pakistan. It is because the automotive industry of 

Pakistan is highly under control of automotive assemblers and the vendors are obliged 

to follow their directions. Automotive vendors do not have enough leeway to bring 

any modifications in the products they are manufacturing for their customers. OEMs 

ask for standardized products and therefore do not leave enough room for vendors to 

bring differentiation.  

 Need of Defensive Strategy 

Another important fact which has emanated from the results of need 

assessment research is that our local vendor industry is currently not capable of 

competing against global players. It is mandatory for the local industry to flourish that 

a defensive strategy is adopted and a protected environment is provided by the 

government. Under the current situation, where the vendor industry does not even 

have the required resources, opening up of the economy in automotive sector can turn 

out to be severely fatal for the local vendors. A reasonable level of deterrence (tariff 

barriers, price floors, subsidies to local industry) is required which can make the local 

market of Pakistan highly unattractive for the global players and let the local vendors 

achieve a level playing ground.  



 

167

 High Dependence on OEMs; Need of Diversification 

The interviews with the vendors of both cars and motorcycles have revealed 

that the business of all the vendors is highly dependent upon local assemblers. The 

major chunk of vendors manufacture parts exclusively for OEMs and this is what 

brings OEMs in high bargaining power. It implies that majority of vendors have very 

limited range of customers and products. This is where lies the need for 

diversification, such opportunities should be provided to the local vendors that they 

can hit upon new markets and new products. However, the point to be taken care of is 

that it should be done in parallel to the revival of their competitive advantage, 

otherwise, the strategy of diversification may backfire. But there is a strong need of 

reducing the dependence of vendors on OEMs, because it will not let them develop 

beyond certain limits.  

 Immediate Proposed Intervention 

Based on survey results and analysis, the following interventions are drawn for 

solving the major problems of  the automotive vendor industry.  

 Unavailability of Skilled Manpower/ High Cost of Labor  

 Identification of organizations working for skill development and up-radiation 

of automotive vendor industry is required. Once the organizations are identified, the 

reasons for their inability to deliver the desired results should be analyzed. In order to 

expedite the process instead of establishing exclusive skill development centers, the 

infrastructure of the existing training institutes like TEVTA and PITAC should be 

utilized to the possible extent. It will not only save the infrastructure cost but will also 

enable TUSDEC to provide a rapid supply of skilled manpower.  

  Long term and state of the art projects should be avoided and the focus should 

be on small scale projects which will have the ability to deliver on immediate basis. 

This need is substantiated by the survey results in which 10 out of 20 vendors have 

intensively stressed upon the requirement of immediate assistance. (Traineeship Vs 

SDCs).  

  Divide the automotive vendor industry into different geographical clusters and 

establish one training center per cluster. This activity can be made rapid and 
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economically viable by hiring rented facilities in each cluster and making it address 

the manpower requirements of the particular cluster.  

  The liaison should be developed with local engineering institutes and 

collaborative efforts should be made to establish automotive specific training 

laboratories within the premises of universities. These laboratories should be 

developed as automotive specific training centers and should offer short certification 

programs on either process specific or technology specific basis.  

  The success of skill development project is highly hinged upon the extent of 

coordination that we get from the industry i.e. the vendors themselves. Vendors 

should be persuaded to sign internship contracts with TUSDEC on voluntary basis, 

according to which traineeship programs will be arranged at the facility of vendors for 

the period of 2 to 3 months.  

  Training course structure is another area where considerable changes need to 

be brought. The current course structure is purely theoretical based and delivers very 

general concepts in the fields of mechanical, electronics, civil etc.  The course 

contents should be made either process or technology specific and job specialists 

should be produced. Additionally, training structure should have the break up of 70% 

theoretical lectures and 30% On-the-Job training (traineeship).  

  Selection of target population is another critical issue to decide upon. As per 

the findings of survey interviews skill development programs should be targeted 

towards Matriculation/F.Sc. students and the existing unskilled class of workers in the 

industry. The admission criteria of the existing training institutes are impeding further 

training of uneducated but skilled labor from getting admitted into the technical 

training institutes. Therefore, either the admission criteria of the existing institutes 

should be lowered or exclusive vocational institutes should be established for the low 

level labor.  

  In order to make the automotive vendor industry attractive to the engineering 

graduates and to expose them to the technology being used in the industry, formal 

visits should be organized for the graduating engineers. It will make them understand 

the career prospects in the automotive sector.  

  Incentive based education for students from rural areas is important. The 

students of the rural areas should be given nominal monetary incentive for getting 
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admission in the training institutes. It is required to motivate the parents which 

otherwise are earning good amount of money from the employment of their children.  

 Unavailability of Raw Material  / High Cost of Material  

  There are certain specialized materials which are in acute shortage in the local 

market. The imports of such materials are highly expensive on individual basis. 

Therefore, vendors are reluctant to get it imported on their own. There should be a 

centralized warehouse of materials (material bank) where materials like Alloy steels, 

tool steels, pig iron and high carbon steels can be made available.  

  The problem of imperfect information can be addressed by establishing a data 

base for vendors, which can provide easy accessibility to information on international 

sources of raw material supply.  

  Peoples Steel Mill is a new source of material production but it holds huge 

potential in itself. The current capacity of Peoples Steel Mill should be enhanced. and 

like imports TUSDEC can arrange collective orders of the scarce materials. A special 

division can be created within PSM which exclusively addresses the requirements of 

automotive vendor industry.  

  Manufacturers should be allowed to import raw material on subsidized rates. 

The current processes of getting approval for duty free imports of raw material are 

very intricate and lengthy. These processes should be made simple and 

understandable for the vendors.  

  The intermediate dealers of raw materials should be eradicated and the 

vendors should be allowed to purchase the raw material directly from Pakistan Steel 

Mill. It will cater to the problems of high cost and material holding.  

  Availability of soft loans for the imports of raw materials. The production of 

raw material should be decentralized and Pakistan Steel Mill should establish its 

branches in other major industrial cities.   

 Limited Number of Testing Facilities / Long Delays in Test Results 

  An exclusive automotive testing facility should be developed on urgent basis. 

Once the testing facility is operational it should be handed over to a group of 

industrialists from the vendor industry. Let the vendors sustain the facility. The same 
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purpose can be served by establishing exclusive sections for automotive testing within 

the existing testing facilities. The ownership of these sections should also be handed 

over to a group of vendors.  

  Reestablishment of PITAC, keep the existing management and congruently 

develop a new team of experts. The new experts should be hired through formal 

recruitment procedure, so that, a right person can be selected for the right job. It will 

stretch the pool of applicants to national level and will prevent any talent from being 

ignored.  

     Implement strict monitoring and performance appraisal system, assuring the 

timely delivery of results. In addition to performance measurement, the staff of the 

existing training institutes should undergo a formal training procedure. This is where 

the trainings in the foreign automotive laboratories should be arranged.    

  Identify the list of tests which are required to be performed in automotive vendor 

industry and check their availability with the present facilities.  

 Institutes like Ghulam Ishaq Khan Institute (GIKI) and National University of 

Science and Technology (NUST) have well developed testing labs for metallurgical 

and mechanical testing. These are well equipped laboratories and offer wide range of 

testing, but are highly underutilized. So, we can always get into formal contract with 

engineering institutes which have well developed testing laboratories.  

   Spread the testing facilities across the maximum number of industrial states. 

Instead of establishing one state of the art testing facility in one city, it is better to 

establish smaller facilities but in multiple cities. It will not only increase the 

availability but will also reduce the testing cost for the vendors operating in small 

cities.   

 Support of original equipment manufacturers (OEMs) should be gained by 

persuading them to support their vendors in the development of moderate level of in-

house testing facilities. Additionally, OEMs should be taken on board for the 

development of exclusive testing center for automobile products.  

 Local distributors of testing equipment should be developed who can import the 

required testing machinery as per the need of industry.  
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  The government-run testing facilities should be handed over to respective 

provincial governments. For instance, the governance of institutes like PITAC and 

Pakistan Council for Scientific and Industrial research (PCSIR) is decentralized and is 

transferred from federal to provincial government. At the same time there should be 

one federal authority like National Institute of Quality Control (PIQC) which can 

actually monitor the performance of and bring consistency among provincial 

institutes.  

 Inadequate Knowledge on Process Techniques   

   A centralized data base should be established where the information on different 

process techniques and process controls can be shared. It should be accessible for a 

very nominal membership fee and should be upgraded on regular basis. It is better to 

develop it with the coordination of foreign automotive experts, so that, 

unconventional inputs can be brought.  

  Identify all special and trouble some operations in the automotive vendor 

industry. Once the operations are identified small briefing sessions should be held in 

different industrial locations, across the nation. It is through these sessions that the 

knowledge of different process techniques can be imparted.   

  In order to make these briefing sessions fructified, all the lectures should be 

delivered in native languages and the selection of instructors should also be made 

according to the qualification of the audience.   

  This is where the coordination with OEMs can be highly effective. Organize 

combined briefing sessions with OEMs, as they are in a better position to approach 

foreign experts.   

8.2.3  Element 1 c: High Technology (Electronics)  

 The recommendations from experts, industrialists and managers are as 

follows; 

1. The creation of a business-friendly atmosphere conducive for both domestic 

and foreign investment in this sector. 

2. Building on the existing capabilities in electronics  

3. Attracting FDI in electronics sector to improve the transfer of technology 
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4. Strengthening capabilities in assembly and testing of electronic components  

5. Developing and enhancing value-addition in the industry by diversifying into 

areas such as research and design  

6. Support the development of an indigenous supply chain, amongst other 

priorities 

 Immediate Proposed Interventions 

Based on survey results and analysis, the following interventions are drawn to 

upgrade high-tech electronics sector in Pakistan: 

1. Formulation of Electronics Manufacturing Strategy based on: 

i. Types of Manufacturer 

ii. Current and Future Market Trends 

2. Establishment of Common Facility and Training center (CFTC) 

3. Establishment of product Design and Prototyping Laboratory 

4. Material Management Services 

 Threats to Electronic Industries in Pakistan 

Local electronics manufacturing industry of Pakistan has taken major steps to 

increase their market share, but still there are certain threats that could harness the 

industry towards self-reliance. Major threats that government should look for could be 

as follows; 

 Inconsistent government policy: At present government policies towards 

consumer electronics are encouraging local manufacturers to gain market 

share, so these policies and tarifould not be changes.  

 Unwanted / unnecessary help: Government should not drive the industry 

rather it should act as facilitator.  

 Smuggling: Although present tariff structure is playing vital role in tackling 

down smuggling but it still remains a major threat.  
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 Transit trade agreements: Transit agreements with countries like China, 

Afghanistan and Uzbekistan could pave the way for smuggling. So it should 

be carefully monitored.  

 Proposed Action Plan 

Though pace currently Pakistani local electronics is going at is encouraging but 

certain measurers on part of government can further strengthen it. Following matters 

should be prioritized in devising new policy. 

1. Continuation of tariff policies / situation on consumer electronics as well as 

telecommunication.  

2. Government should provide R & D grants to institution and organizations 

for developing sanctioned components in emerging technologies.  

3. No interference on part of government i.e. how to run their procurement and 

offices.  

4. A public sector body, EAC may be, should provide assistance in leadership 

training in the areas like Six Sigma, TQM, APQP. Also it should keep up 

with latest technologies emerging in the world for achieving industrial 

productivity and parity.  

5. Due to saturation in IC fabrication the government instead of promoting 

local component manufacturing should rather encourage sourcing out such 

activities.  

8.2.4   Element 2: Improve (Linkages Capability) 

Following are the recommendations from experts, industrialists and managers;  

1. Establish linkages among researcher from industry, universities and 

governments research institution 

2. Establish linkages among customers, suppliers, distributors, manufactures, 

government agencies and regulatory bodies.  

3. Increase Joint publication joint patent, joint research project, joint conferences, 

informal meeting, consulting services among Industry, R & D organization 

and university.   
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8.2.4.1  Activities and Programs suggested to promote R&D technology 

collaboration in Pakistan 

The following activities and programs if put in place, will help in discriminating 

research created in universities and R & D institutions to the industry. 

 Government – University – Industry – Research Roundtable  

The government – University – Industry Research Roundtable is suggested to 

provide a platform for dialogue among leaders of government, universities, and 

industry in national science and technology. It facilitate personal working relationship 

and exchange of ideas on problems, issues, and promising opportunities among 

people  responsible for deploying and developing  science and technology resources.  

The roundtable can be sponsored by some important academies of science, 

technology, engineering universities as well. It is guided by a council that sets agenda, 

addresses some topics, oversees the plans and activities of working groups that 

address additional topics.  

The sponsorship of government – university – Industry Roundtable, provides a 

neutral setting with credibility among all elements of the research community in the 

three sectors. This allows diverse points of view to be presented in roundtable 

deliberations. In these meetings all participants can play an active role. The 

combination of study and analysis by operation-level representatives in the council 

generates an environment leading to new ideas and procedures in research.  

 Small Business Technology Transfer program 

The program done through a uniform process in three phases, can be a strong 

incentive for small businesses and nonprofit research institutions to provide 

researchers i.e., universities, to work together to move ideas from the research 

institutions to the marketplace and to foster high – tech economic development.  

 In phase 1, scientific and technical feasibility, commercial potential, and the 

capability of the small business involved are determined. This phase represents the 

preliminary step to future agency support. 

 Phase 2 involves a relatively small investment. Several different solutions to a 

particular topic can be financed. The proposals will be on a competitive basis by 

primary consideration to evaluate their scientific and technical merit. During phase 3, 
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engineering research centers which can be established at universities, make use of the 

above mentioned proposals. They provide an integrated environment for university 

and industry to focus on next generation advances in complex engineered systems. 

Such centers are expected to establish an intellectual foundation for industry to 

collaborate with    the academic community. These centers form long term 

partnerships between university and industry and develop a culture where graduate 

and undergraduate students work in multidisciplinary teams in collaboration with their 

industrial partners.  

 Industry / University Cooperative Research Centres  

The Industry/University Cooperative Research centers expect to develop long 

term partnership among industries and universities, Consultation with members of the 

center, a research agenda on common research interests and areas set focus. 

Share equally among center members the intellectual property developed, 

monitor the progress of research and offer advice, thereby facilitating two-way 

transfer of knowledge linked between industry and universities.  

 Involve industrial and other partners who will be the primary financial 

resources for it; establish a formal structure and policies for members rely primarily 

on the involvement of graduate students in research, thus increasing their knowledge 

of industrially relevant research; and submit the partnerships formed to be reviewed 

by an independent expert evaluator.  

 Research Consortia 

A research consortium is a group of private companies and governmental and / 

or academic institutions organized to achieve a common goal of transferring a major 

technology from basic research to commercialization. The consortium is thus a 

mechanism that can steer basic ideas toward practical application.  

 Pakistan’s Industry Corporate University  

One of Pakistan’s strategies for Industry and University collaboration is the 

establishment of a corporate university called the Institute of Management Research 

and Education (IMRE). In other words, complexity, extent and character of the 

Industry, and its critical role that plays in the development of the national economic 



 

176

and industrial infrastructure and awareness of the vital function of managers in the 

performance of that role, has made establishment of such an Institute inevitable. By 

establishing this Institute the Ministry of Industry (MoI) can make scientific and 

continuous study of management issues in its subsidiary and affiliated companies of 

Public Service Industry (PSI) possible as well.  

 Moreover, by channeling the results of these studies to management seminars 

and training courses and by putting them to scientific use in the framework of 

management plans, it can prepares the ground for necessary and fundamental 

transformation of these companies. The development of the managerial education and 

research regarding public service Industry should be taken under the attention of this 

Institute’s planners.  

The IMRE, through applying science and nationalizing technology, learning 

through action, brings science and technology collaboration into action. Training 

qualified human resource management who can understand today’s transformation, 

know the other countries strategies, and feel great social responsibilities is the major 

role of the institute in the industry. Encouraging the people with industrial experience 

to transfer them to universities is another main activity of the Institute.  

In general, the basic aim of the Institute may be to train and flourish 

executives who possess the managerial knowledge and capability to shoulder great, 

sensitive and key responsibilities so that they may be able to effectively and 

efficiently manage their organizations. The Institute may intend to realize this central 

aim in the following manner;  

1. Emphasizing the applicability of the educational material in light of the needs 

of the PSI.  

2. Paying particular attention to ensure that different aspects of the training 

programs possess a comprehensive quality.  

3. Developing managerial research and consultation 

4. Distribution and expansion of managerial culture  

5. Establishing scientific and research contacts with universities and other 

centers of higher education both in Pakistan and abroad.  
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The main activities of the Institute may be the research, offering consultation 

services, long-term, full-time and part-time graduate programs and medium-term and 

short-term courses, especially in fields related to the industry and managerial 

consultation. These courses are the operation management courses specifically 

designed for the general managers, the mangers of the Country’s Operational 

Company C.E.O, project management courses specifically designed for project 

mangers and experts in project planning and control. These programs will take more 

then hundred hours and will be executed according to the trainees work conditions.  

 Short-term programs 

Short-term programs customized course include; 

 General Courses 

General management at the supervisory level, mid-level and strategic 

management.  

 Specialized Courses 

Domestic procurement management, domestic contract and tender 

management, financial applications for non-financial managers, computer and its 

application in management, job classification project engineering companies, foreign 

procurement, statistic and informatics, goods management, principles of storage and 

inventory control, organization and methods management, operations management, 

etc. 

 Customized Courses 

ISO 9000 seminars, organizational dynamism seminars, and management 

assistant courses, given on the location of the company concerned. Continuous 

training during manages working years under the name of Promotion and 

Flourished Program including hundreds of educational courses. And it will be 

continued under the control of this Institute in Ministry of Industry and its 

subsidiaries. The center will provides various consultation services for the Ministry, 

in the execution of various management improvement and restructuring plans. The 

most important projects includes: 

1. Designing a comprehensive human resources management system. 
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2. Identification and evaluation of managerial talent in various companies.  

3. Designing training courses aimed at raising the capabilities Industry’s 

managers. 

4. Designing a plan aimed at improving the organizational structure and 

administrative methods in the companies. 

5. Designing and implementing a productivity evaluation system for the 

companies. 

6. Different designs of documentation of manger’s managerial experiences  

7. A study to recognize managerial research priorities of companies. 

In order to improve the skills of its students, the institute, may design and 

draw up case studies based on actual experiences by mangers. These studies will be 

presented as educational projects in the classrooms, to be discussed and analyzed by 

the students, and subsequently will be published. The Institute experts in cooperation 

with company’s managers, will collect and document the manager’s experiences.  

With years of successful experience in offering long-term (full-time and part-

time), medium-term an short-term educational programs, the holding of different 

management seminars and dozens of general and specialized management courses, 

more than a million class hours in general and specialized training courses in 

management, implementation of research projects, collection and systematization of 

the valuable and useful experiences of mangers and organizations, readiness to 

cooperate in all fields of management research and education.  

 Effective Knowledge Flow 

Such network can transfer and disseminate new knowledge as rapidly as 

possible for the economic actors and to influence the quality and direction of research 

to the user needs both in the shorter and longer term. These multiple loops of 

knowledge circulation among various actors and activities involved in the innovation 

process are often referred to as knowledge flows. There are many channels through 

which knowledge can flow between these institutions and variety of approaches to 

measure the flows.  
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8.2.5   Element 3: Improve (Research Ccapability) 

Recommendations from experts and University Professors are as follows; 

1. Increase R & D expenditures as percent of GDP 

2. Increase Researchers in R & D 

3. Increase number of PhD scientists involved in S & T activities 

4. Shift and Increase current areas of focus in R & D from Agriculture to 

Engineering  

5. Increase No of scientists working in engineering institutions  

6. Increase tertiary enrolment in Pakistan by level of degrees 

7. Increase focus on applied research   

8. Increase Hi-Tech export  

9. Increase number of patents filed  

10. Increase scientific and technical journal articles 

11. Increase research collaborations  

8.3  IMPORT OF FOREIGN TECHNOLOGY PERSPECTIVE 

 In addition to the series of interventions suggested towards import of foreign 

(as discussed in Chapter 5) separate measures have also been identified for the 

improvement of acquisition, assimilation and improvement capabilities. 

8.3.1  Element 4: Improve (acquisition capability) 

 Recommendations from industrialists and managers are as follows; 

 Establish technology assessment procedure for making correct choice of 

technology, based on various indicators such as:  

1. Technology gap analysis,  

2. Scanning of international technology shelf 

3. Study of existing level of technology 

4. Proper procedure for identification of alternative technology 

5. Establishment of own selection unit. 
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6. Selection of technology to be based on priorities such as  

7. High automation 

8. high flexibility 

9. Good after sales services 

10. Low maintenance cost 

11. High performance/efficiency 

12. Lower degree of operating complexity and  

13. Low cost. 

14. Develop strong level of technological competence in industry to negotiate for 

appropriate mode of acquisition such as: 

a) Joint venture 

b) Licensing 

c) Reverse engineering 

d) Sub-contracting 

e) Corporate R & D  

f) University R & D  

Pakistan should initially enter into labour–intensive mature technology areas 

and, and gradually more towards intermediate technology areas subsequently to 

Emerging Technology. Pakistan firms should initially rely on foreign technology for 

their technological learning e.g. FDI and foreign licensing will enable firms in 

Pakistan to acquire.  The initial production capacity, production, OEM products. 

OEM production experience would help companies to acquire design capability to 

enable the position to move from OEM to Own Design Manufacturing (ODM) stage 

and Own Brand Manufacturing (OBM). 

8.3.2  Element 5: Improve (assimilation capability) 

 Following are the recommendations from industrialists and managers; 

1. Arrange seminars/conferences 

2. Hire foreign expertise for training 
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3. Hire local expertise for training 

4. Establish training center  

5. Provide on-job training to workers and  

6. Establish common facility centers. 

7. Increase assimilation capabilities in  

8. Installing 

9. Operating 

10. Maintenance and  

11. Replicating the acquired technology.  

8.3.3  Element 6: Improve (improvement capability) 

Recommendations from industrialists and managers are as follows; 

1. Improve basic, intermediate and advance innovative capability of part and 

product design. 

2. Establish R & D centers in the companies. 

3. Create industrial technology research institutes. 

4. Develop local expertise of technologies imported from aboard. 

5. University and R & D institutions should work for industry.   

8.4 SUPPORTIVE TECHNOLOGY CLIMATE PERSPECTIVE 

8.4.1  Element 7: Create (Supportive Organizational Environment) 

Supportive organizational environment is an essential component of 

supportive technology climate. It is required to be created in the organization for 

minimizing fractions and unrest among the employees so that the productivity is not 

adversely affected. 

8.4.1.1  Guideline for Proposed Supportive Organizational Environment  

Recommendations from experts, Managers and University Professors 

1. Create ethical corporate climate and ensure: 
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2. Ethical values in their full complexity are generally recognized and of 

managers and employees alike 

3. Ethical language is applied honestly and recognized as a legitimate part of 

corporate dialogue 

4. Top management sets a moral tone 

5. There are procedures for resolving conflicts. Create loyalty to corporation and 

ensure: 

6. Agency-loyalty – acting to fulfill one’s contractual duties 

7. Attitude-loyalty – agency-loyalty that is motivated by identification with the 

corporation.  

8. Create collegiality i.e. a virtue of teamwork that includes  

9. Respect for colleagues 

10. Commitment to moral ideals inherent in person’s  profession, and  

11. Third Connectedness in the sense of awareness for participation in cooperative 

projects on the basis of shared commitments and mutual assistance based 

12. Institute executive authority i.e. the corporate or institutional right given to a 

person to exercise power based on the resources of an organization. It is 

distinct from mere power and from expert authority (knowledge or skill).  

13. Managing conflict i.e. dealing with conflicts, including value disagreements, 

in order to maintain teamwork.  

14. Ensure confidentiality i.e. keeping secret the information specified by an 

employer or client in order to compete effectively against business rivals, 

especially proprietary information and trade secrets (owned by a company) but 

also privileged information concerning a project.  

15. First conflicts of interest, that is, situations in which professionals or other 

employees have an interest in that, if pursued, so that they could fulfill their 

obligations to their employers or clients. Examples include the acceptance of 

gifts, bribes, kickbacks, with major interests in competing companies, and to 

provide insider information. 
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16. Ensure professionals’ rights i.e. the rights of professionals needed to meet 

their responsibilities. They include : 

a) The right of professional conscience (to exercise professionals judgment in 

pursuing responsibilities) 

b) The right of conscientious refusal (to refuse directives to engage in 

unethical behavior), and  

c) The right of recognition (to fairly recognized for one’s accomplishments).  

17. Ensure employee rights i.e. rights as an employee, including: 

a) Rights to privacy,  

b) Nondiscrimination 

c) Equal opportunity.   

18. Sexual discrimination i.e. unwanted imposition of sexual requirements, both 

quid pro quo (where sexual favors are made in exchange for a benefit) and 

hostile work environment (in which a sexually oriented aspect of the 

workplace threatens equal opportunity).  

19. Affirmative action and equal employment opportunity (as preferential 

treatment) i.e. giving preferences, especially in hiring or promoting, on the 

basis of race or gender. The weak form occurs when a woman or minority is 

equally qualified with a white male, and the strong form occurs when the 

preference is over a more qualified with male.  

20. Whistle blowing i.e. when an employee or former employee provides 

information about a significant moral problem, to take someone in a position 

to act on the problem, and the doses approved as outside organizational 

channels (or against strong pressure). Gone with the whistleblower and the 

information outside the organization with internal whistleblowing, it is taught 

within the organization. With open whistle blowing individuals reveal their 

identities, and with anonymous whistle blowing they withhold their identities.  

8.4.2  Element 8: Create (Supportive Management Style) 

 Supportive management style is an essential component of supportive 

technology climate. It is required to be in place in the organization for facilitating the 
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working of employees, so that the productivity is enhanced. This should be based on 

participative management through team work, employee’s empowerment, 

development and ownership. 

8.4.1.1 Guideline for Proposed Supportive Management Model  

 Organization where supportive management style is in place strongly believes 

that people are the valuable assets. Sustainable competitive advantages achieved 

through people. The goals and vision of the organization are in complete harmony 

with the goals and visions of his personal staff. Each individual employee of such an 

organization is determined to delight their customers internal and external. Each 

employee has a strong sense of common destiny. Open communication at all levels 

available and there are no social barriers between management and employees at 

every level. There is complete absence of fear. The tasks and objectives are cleanly 

defined. The culture in such organization is exceedingly supportive and family like.  

Constructive guidance is the norm. Learning from mistakes is encouraged and errors 

in the system not be held responsible for injustice to people. Such an organization 

focus is on teamwork and shared ownership. It promotes and provides all possible 

support to ensure that every employee has a high flyer. Company’s quality and 

performance is achieved through a fully committed, well-trained and involved work 

force.  

 Employees Participation 

Employee’s participation can be promoted by; 

1. Recognize team and individual performance, 

2. Experiences of successful projects throughout the organization, 

3. Encouraging risk-taking by the fear of failure, 

4. Promoting the formation of employee involvement teams, 

5. The implementation of the proposal being to act quickly 

6. Give feedback and suggestions implemented and rewarding 

7. Providing financial and technical support to employees to develop their ideas. 
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 Psychological basis for Employee Involvement 

Employee involvement is rooted in the psychology of human needs. Abraham 

Maslow and Frederick Herzberg proposed the best-known models of human 

motivation. Maslow proposed a priority of human needs from basic physiological 

needs through the highest order needs of self-realization and fulfillment. Herzberg 

beloved that factors such as job security, working conditions, an salary are not 

positive motivators, but can be demotivators. 

However, the nature of the work itself, responsibility and recognition are 

motivating factors. These are facilitated through employee involvement. Douglas 

McGregor proposed the well-known  

“Theory X – Theory Y paradigm.” 

 Under Theory X, workers inherently dislike work and responsibility and must 

be coerced, controlled or threatened. Under Theory Y, however, trust is placed in 

people through delegation of responsibility and self-control. Theory Y leads to 

participative approaches and is clearly the basis behind Deming’s philosophy.  

  Employee Involvement Practice  

 Employee involvement is based on four fundamental  practices: 

1. Sharing information  

2. Increasing knowledge  

3. Rewarding performance  

4. Redistributing power 

 Sharing Information  

Individuals must understand how the business is doing to make meaningful 

contributions. Many companies share information on overall operating results, unit 

operating results and overall business plans and goals. However, a surprisingly large 

percentage of firms do not provide information about financial results to employees, 

even when it is public information. This suggests that employees may not be viewed 

as important stakeholders in the company and that it is difficult for them to get 

meaningfully involved in decisions that affect anything more than their immediate job 
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duties. Even fewer provide information about new technologies. This prevents 

employees from being involved in the planning process and preparing for 

technological change.  

 Increasing Knowledge 

The ability to use one’s inherent talents requires training, particularly in tools 

for continuous improvement. Effective training for employee involvement includes; 

1. Group decision-making and problem-solving skills, 

2. Leadership skills, 

3. Basic business skills, 

4. Quality and statistical tools, 

5. Team-building skills and job skills. 

While many companies provide training in specific job skills, few provide 

training in the other areas, which are necessary for EI activities. Baldrige winners, on 

the other hand, provide extensive training for their employees. Motorola for example 

provides 40 hours per employee each year in new training. 

 Rewarding Performance  

Basing rewards on performance is one way of ensuring that employees are 

involved in the organization and that they gain from any performance improvement. 

Five popular approaches for rewarding performance includes; 

1. Individual incentives, 

2. Team incentives, 

3. Profit sharing, 

4. Gain sharing and 

5. Stock ownership. 

Individual incentives, while the most predominant, do not foster performance 

that is related to overall business success.  
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 Redistributing Power 

A variety of methods are used to move power downward in organizations. 

These include; 

1. Suggestion systems, 

2. Individual empowerment, 

3. Partnership 

 Joint union / management committees, 

 Quality circles, 

 Cross functional teams 

 Supplier / customer partnership 

 Problem solving team 

 Self-managed teams 

While many companies engage in one of these activities, few use multiple 

approaches. Research suggests that companies are selectively using these practices or 

trying them out, rather than adopting them as basic approaches to managing. With 

baldrige winners, however, empowerment is a common practice.            

 Suggestion Systems  

Many ways exist to involve employees on an individual basis. These include 

mentoring systems in which senior managers or employees counsel others at lower 

levels of the company, company newsletters, open door policies of senior executives, 

employee surveys and even video-based “town meetings” as done by Federal Express. 

These methods are designed to increase employee participation in quality 

improvement. Perhaps the most refined form of individual participation for quality 

improvement is the suggestion system. 

 A suggestion scheme is a management tool for the submission, evaluation and 

implementation of employee ideas, save costs, increase quality or improve other 

elements of work such as security. Employees are typically rewarded for implemented 

suggestions. At Toyota, for instance, nearly 3 million ideas a year are generated an 

average of 60 per employee-and 85 percent are implemented by management. 
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Fostering employee creativity has many benefits. Thinking makes even routine work 

enjoyable writing the suggestions down improves workers reasoning ability and 

writing skills. Satisfaction results from seeing ideas implemented and making the job 

easier, safer, or better. Recognition for suggestions leading to a higher motivation, 

peer recognition and the potential financial rewards. Workers gain a better 

understanding of the work offers and better interpersonal relationships can lead in the 

workplace. 

Suggestion systems like most successful quality improvement methods 

originated in the west but were refined in Japan. Most large Japanese firms and about 

half of the same and medium sized firms have employee suggestion systems, which 

appear to be more extensive then those in the United States. In fact, many U.S. plans 

have met with failure. One study found that about 90 percent of the suggestion plans 

begun in American firms before 1977 have been abandoned. Many reasons exist as to 

why suggestion system have relatively poor state of participation in the United States. 

Most U.S. suggestion systems are focused on cost saving; this is the primary criterion 

form evaluation American systems are focused on significant, innovative ideas. Muse 

and Flnster suggest that this effectively excludes fair consideration of suggestions that 

promise quality or productivity improvement s over a longer period. Many employees 

perhaps feel that they are unable to generate ideas that will save significant sum of 

money. Also, many mangers typically tike a passive approach, waiting for suggestions 

to be submitted. Typically, many employees are restricted from making suggestions in 

their own workstations are often unable to find time outside of their regular work 

schedules to develop ideas.  

A Swedish study found that the most common cause of study for the ideas 

keep fear of a new era and the resulting gain or loss of job security. 

In addition to these reasons, the failure of many programs and has also unclear 

policies, lack of continuous and enthusiastic, encouraging poor management or lack 

of, or attributed to management support.In contrast, suggestion systems in Japan are 

quite different. The Japanese modified U.S. suggestion participation and employee 

motivation over economic benefits. Japanese suggestion systems are similar to the 

kaizen concept: small, gradual, but continuous improvements. The number of 

suggestions per employee per year rose from about 5 per year to over 24 by 1987. In 

contrast, the average number of suggestions per employee in the United States was 
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slightly more than one. The overall participation rate in Japan exceeds 65 percent and 

many companies, such as Toyota, have participation rates above 90 percent, while 

that of typical U.S. firms is only about 8 percent.  

Differences between the US and Japan have been attributed to several reason. 

First the suggestion process in Japan is included in formal training sessions and 

continual guidance from supervisor. Most U.S. systems revolve around a few posters 

or suggestion boxes. Second, management support in the US is generally less than 

enthusiastic, in direct contrast to that in Japan. Third, American unions have not 

supported programs, especially if some jobs are at rise in Japan, however, unions are 

company-based; thus any activity that is good for the company is good for the unions 

and its employees. Finally, the group-centered culture in Japan facilitates cooperation 

rather than individual competition. Suggestion systems should not simply be empty 

boxes for ideas; they must be carefully planned and executed.  

 Success Factors for Suggestion Systems  

Success factor for suggestion systems includes; 

1. Management must first, and always foremost, be involved in the program. 

2. Involvement should begin at the top and filter down through all levels until 

all employees participate. 

3. Push decision making regarding suggestion evaluation to lower levels. 

4. Gain union support by pledging no layoffs due to productivity gains from 

adopted suggestions. 

5. Train everyone in all facets of the suggestion system. 

6. Improve problem-solving capability by promoting creative problem 

solving through the use of the seven basic statistical tools. 

7. Ensure that all suggestions are resolved in one month.    

8. Ensure that all suggestions are able to personally describe their idea to a 

supervisor, engineer, or manger. 

9. Promote pride in work and quality and productivity gains from 

suggestions, rather than the big cash awards possible. 

10. Remove ceilings on intangible suggestion awards. 

11. Revise evaluations of intangible suggestions to value them more on par 

with tangible suggestions.   
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12. Remove restrictions prohibiting suggestions regarding a worker’s 

immediate work area. 

13. Continuously promote the suggestion program, especially through 

supervisor support.  

14. Trust employees enough to make allowances for generation, discussion 

and submittal of suggestions during work hours.  

15. Keep the program simple.  

 Empowerment 

Empowerment means conveying authority and responsibility to employees. 

Empowerment gives employees a sense of ownership and control over their jobs and 

helps them feel more responsible, show more initiative. In the words of Deming, 

develop “joy in work.” Empowerment gives employees the freedom to respond to 

unexpected problems and create customer satisfaction. Empowered employees 

develop the decision-making and leadership skills necessary for more advance 

managerial positions. It also frees up higher-level managers from routine decision-

making tasks, allowing them time for better strategic planning.   

 Examples of Empowerment 

The following examples explain and support employee empowerment 

philosophy. 

1. Hourly employees are provided information that enables them to manage 

routine shop floor problems as scrap, machine downtime, absence and rework. 

2. Hourly employees are empowered to work directly with suppliers and are 

given the authority to call them in for problem solving. 

3. Hourly employees have direct input in the design of the machines they work, 

the material handling systems they buy and the housekeeping program they 

manage. 

4. Hourly employees manage their own discipline problems and avoid many 

first-step discipline decisions with managers. 
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 Suggestions for Empowering Employees 

Empowering employees can be facilitated by the following suggestions: 

1. Involve staff in developing strategies for continuous improvement. 

2. Let your employees with the necessary skills to solve problems and make 

decisions. 

3. Define participation and empowerment, based on the organization's mission. 

Align the organization and individual goals. 

4. Imagine a customer-oriented performance measurement at the individual level. 

5. Involve and empower everyone to focus on continuous improvement. 

6. Empowered employees should be real and significant changes to improve the 

performance. This requires clearly defined visions, objectives and practical 

implementation of these proposals. 

 Partnerships  

Partnerships are an important means of facilitating efforts toward a common 

goal. An important type of partnership is union/management cooperation. Two other 

types of partnerships are cross-functional teams and supplier/customer partnerships.  

 Cross Functional Teams 

A successful cooperative approach to product development is called 

concurrent engineering, or simultaneous engineering. This is the concept that all 

major functions that contribute to getting a product to market have continuing 

product-development involvement and responsibility from the formation of ideas 

through sales. Multifunctional teams of 4 to 20 members include every specialty in 

the company.  

 Functions of Cross Functional Teams 

 The functions of such teams include:  

 Distinguishing the character of the product in order to determine appropriate 

design and production methods and ensuring that the product can be repaired easily. 
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 Analyzing product function so that all design decisions can be made with full 

knowledge of how the item is supposed to work and so all team members understand 

it well enough to contribute.  

Relating product functions to production methods.  

Performing a design-for-manufacturability study in order to determine if the 

design can be improved without affecting performance. Designing an assembly 

sequence that identifies subassemblies, integrates quality control and ensures that 

each part is designed so its quality is compatible with the assembly methods.  

Designing a factory, which covers workers in the manufacturing strategy completely 

works with minimum inventory, and with its suppliers' capabilities and integrated 

methods. 

 Supplier/Customer Partnerships  

In the 1980s, many U.S. firms changed their supplier relationship in order to 

secure improved quality. When supplier quality is substantially improved, the firm 

can eliminate or substantially reduce inventories as well as incoming inspection or 

testing. One of Deming’s 14 points suggests moving toward single suppliers. With 

such partnering suppliers’ experts can be brought in at early design stags, thus 

reducing many subsequent redesign efforts. In addition, long-term contracts make 

suppliers more willing to invest in process and system improvements. Just-in-time 

purchase agreements reduce inventories and lower costs.  

Many companies work closely with suppliers in training and consulting 

activities. Motorola and many other firms open their training courses to any supplier. 

In a similar fashion to supplier partnerships, many companies develop customer 

partnerships in with individuals or teams work directly with customers.  

 Problem Solving Team   

Teams extend the concept of empowerment by providing opportunities to 

individuals to solve problems that they may not be able to solved on their own. At 

IBM for example cross-functional teams form spontaneously in response to problems 

that employees themselves identify. No special permission is needed for this to 

happen. This system works because employees have achieved a high level of 

empowerment and are familiar with the company’s broad quality objectives. 
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Management also has the option of creating more conventional teams to investigate 

problems that might otherwise be overlooked.    

 Quality Circles 

Much interest in the team approach has been nourished by the success of 

quality control circles in Japan. The term quality control circles was coned in Japan in 

the early 1960s and brought to the United States in the early 1970s, where it took five 

years for the concept to begin to blossom.  

Quality control circles blend participatory management approaches with the 

classical problem solving, workload and quality improvement techniques to improve 

productivity and quality. The term quality assurance cycle was shortened, the quality 

circled (QCs) in the United States. A quality circle is a small group of employees, the 

same work area, meet regularly and voluntarily to resolve the identity and implement 

solutions to work-related problems. Quality circles have some unique characteristics: 

Quality circles are small groups, from 4 to 15 members. Eight members are 

considered the norm. All members are from the same workshop or work area. This 

gives the group its identity. 

The members are all working under the same supervisor, who is a member of 

the circle. The supervisor is usually but not always, the tenants of the circle. As 

leader, he or she moderated discussion and promotes consensus. The supervisor does 

not give orders or make decisions. The group members meet as a group, their own 

decisions. Voluntary participation means that everyone has a chance to connect. Most 

district meet once a week during working hours, wages and removed in special 

meeting rooms of their normal workplace. Circle members receive training in the 

rules of quality circle participation is a meeting of mechanics and making 

management presentations and techniques to solve group problems. Circle members, 

not management, select the projects and problems at work, collects all the 

information, analyze problems and develop solutions. 

Technical specialists and managers support groups with information and 

know-how when you are prompted. Circles and receive advice and assistance of 

consultants, all of which participate in meetings, but is not a group member. Circle 

members make presentations on the group’s decisions to those managers and 

technical specialist who would normally make decisions on proposals. Circles employ 
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brainstorming techniques for generating alternative solutions, look for causes of 

problems rather than just symptoms, make extensive use or graphical problem-solving 

tools and sue presentations and visual aids to management.  

Organizationally, communications problems are reduced and resistance to 

change is minimized. In addition, quality circles develop a cooperative atmosphere, 

improve worker self-confidence and develop leadership abilities. When quality circles 

were introduced in the US, many efforts failed. To be sure, many managers had 

regarded quality circles as panacea; they had thought that all they needed to do was to 

start them up and allow the workers to solve all the problems. The true cause of 

failure was the lack of management support, characterized by inadequate funding, 

lack of proper training, middle-management resistance and lack of attention to 

implementation. Under such circumstances, workers quickly lose interest and 

initiative. To echo the philosophies of Deming and Juran, workers alone cannot solve 

problems that are management’s responsibility.   

 Self-Manage Teams (SMT) 

As the notion of employee involvement has broadened in scope, the term 

quality circle has virtually dropped out of the vocabulary in many companies. In the 

1980s, an old concept self-management teams grew in popularity. In this approach, 

employees are encouraged to take on many of the roles formerly held only by 

management. A Self-Managed Team (SMT), also known as a self-directed work team 

is highly group of 6 to 18 employees to take full responsibility for turning out a well-

defined segment of finished work are trained. Team members work together to 

improve their operations, handle day-to-day problems and plan and control their 

work. The SMT concept was developed in Great Britain and Sweden in the 1950s. 

Volvo was one of the companies to adopt SMTs early; proctor and Gamble and 

General Motors were early U.S. adopters.  

 Features of Self-Managed Teams 

Among the features of SMTs are: 

 They are empowered to share various management and leadership factions. 

1. They plan, control and improve their own work processes. 

2. They set their own goals and inspect their own work. 
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3. They often have their own schedules and review their performance as a group. 

4. They can create their own budgets and coordinate their work with other 

departments. 

5. They are mostly materials, keep inventories and deal with suppliers. 

6. They are often responsible for the acquisition of a new training they need. 

7. They can hire their own replacements or responsibility for the discipline of 

their own members. 

8. Take reasonable step for the quality of their products and services. 

 Self-managed teams have achieved many positive results. In Mercedes Benz 

factory defects were reduced by 50 percent. A study of 22 manufacturing 

facilities with SMT found that more than half of these improvements in quality 

and productivity, removes at least one layer of management or supervision 

made and reduced their levels of symptoms, absenteeism and turnover. 

 AT and T Credit Corporation, SMT handle most decisions about how to deal 

with customers who are planning on their own time, you have to work when 

people absent and interview potential new employees. The teams process up to 

800 lease applications daily versus half that amount under the old system and 

have reduced the time for final credit approvals from several days to within 24 

to 48 hours.  

 Resistance to change  

 While the advantage of employee involvement are clear to the enlightened, 

many both in union and management are dead set against it. A United paper workers 

president quoted as saying, "What the company wants, when working for us like the 

Japanese. Go do Everybody and, jumping jacks in the morning and kiss each other 

when they go home at night. You work as a team, rat on each other and lose control of 

your destiny. ".Manager will not allow participation because it entails sharing power 

with employees. Low-level supervisor, whose interests tends to be ignored in EI, 

often fight it 
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8.4.3   Element 9: Improve supportive government role  

Supportive government role is an essential component of supportive 

technology climate. It is required to be in place to support the organization for guiding 

and come up with intelligent policy formulation and implementation. In this regard 

Pakistan needs to formulate intelligent industrial policy in line with technology up-

gradation strategy, on the following line; 

1. Formulation of  industrial policy  in the light of technology up-gradation 

strategy 

2. Introduce series of incentives to promote exports and use exports as a major 

mechanism to stimulate its technological learning 

3. Pakistani firms with the support of government  should intensify, its own R&D 

to produce high quality engineering products 

4. Reverse brain drain can be a major source of innovation capability enabling 

firm to crack close to the frontier technologies especially in the industrial 

electronics 

5. Pakistan, government through direct and indirect intervention should invest 

heavily in education especially higher education to provide competitive human 

resources to sustain Pakistan’s products for exports 

6. Develop sufficient technological capability through adequate public policies 

and corporate strategies 

7. Expedite technological learning and arrangement of the technological learning 

effort 

8. The Pakistani government should use “sticks” in the form of administrative 

control to force firms to reach government goals. If a firm does not respond to 

particular goals, programs then incentives as expected may be withdrawn 

9. Rationing of long term bank loans to exporting firms combined with the 

greater organizational, financial, political leverage  

10. Exporters may be benefitted through a varieties of tariff exemptions 

11. Law for the provision of R & D staff in the industry 

12. Establishment of technology acquisition fund 
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8.5   Governance vs. Investment and Technology 

 In addition to the nine elements given in the strategic framework, the 

environmental factors external to the organization also influence the technology       

up-gradation exercise positively or adversely depending upon the supportive and 

unsupportive conditions respectively prevailing in the country. 

8.5.1   Implications for Pakistan  

Survey suggests that Pakistan lag behind other developing countries on a wide 

range of governance indicator as presented in Figure 8.6-1. For example, ninety 

percent responses support that the major impediments in investment and technology 

by entrepreneurs is due to the fact that Pakistan being a front line state to fight in 

terrorism in extremism. Second major impediment identified as a result of survey 

conducted which prevent entrepreneur from investment in technology due to chronic 

dispute and conflict on Kashmir between Pakistan and India. Third major constraint, 

identified by eighty percent responses, identified that the political system in Pakistan 

remained unstable due to frequent military interventions. Thus political instability led 

to inconsistency in economic policies resulted into poor investment in technology by 

entrepreneurs. Similarly seventy percent responses highlighted the government 

effectiveness and regulatory quality indicators are also very poor, that also prevented 

entrepreneurs from making investment in technology. Followed by these indicators 

sixty percent responses identified control of corruption, rule of law and voice & 

accountability are such indicators which does not encourage investors to expand their 

businesses and eventually does not allow penetration of technologies into the 

economy. In order to speed up the technology up-gradation exercise, Pakistan needs 

to put dedicated efforts to ensure: 

1. Terrorism and extremism free society 

2. Settlement of Kashmir dispute in India 

3. Stable political system, 

4. Reliable economic environment, 

5. Effectiveness in government control on corruption, 

6. Consistent and coherent government policies, 
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7. Strict accountability and above all, 

8. Committed and highly motivated leadership  

All these elements are critical to encourage investment in Technology.  

   

8.6   Summary  

Research in this section has suggested some interventions and 

recommendations in the form of strategic direction for up-gradation and improvement 

in each of the nine elements identified in the strategic framework developed in this 

research. The intensity in the application these strategic directions will depend on the 

level of commitment and bench marking of the organizations in terms of either 

producing products for local market, regional market and global market.  

The research has also highlighted the effect of governance indicators on the 

investment in technology, with special reference to developing countries in 

implication for Pakistan that has a very severe impact on the technology up-gradation 

exercise in Pakistan. 

Figure 8.6-1 Governance Indicators in Technology Up-gradation 
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CHAPTER 9 

IMPLEMENTATION OF THE STRATEGIC FRAMEWORK 

(CASE STUDY OF AUTOMOTIVE INDUSTRY) 
 

9.1 Introduction  

Pak Star Automobile (Private) Limited manufactures was selected as a case 

study for implementation and validation of the strategic framework developed in this 

research. The company manufactures and markets 2-wheeler motorcycles, 3-wheeler 

auto rickshaws and 3-wheeler motorcycles rickshaws. Company was incorporated in 

June 2007 and within 10 months construction and erection of plant and installation of 

machinery was completed. Company's qualified, talented and experienced team 

introduced "state of the art", high-tech and qualitative 3-wheeler and 2-wheeler 

products through continuous research and development. Pak Star Automobile 

(Private) Limited has proved that Pakistanis can compete with first-world's 

automotive technology. 

The first 3-wheeler CNG 4-Stroke auto rickshaw rolled off the assembly line 

on May 10, 2008. Product's launching ceremony was done by the then Amir Jamat-e-

Islami Pakistan Qazi Hussain Ahmad and Chairman of Pak Star Automobile (Private) 

Limited Waqas Ahmad Butt. Company has its own 3S (Sales, Service and Spare 

Parts) centers in Lahore, Multan and Gujranwala. There is also a wide network of 

dealers across the country. Warranty and Service Centers are furnished with latest 

equipment and experienced staff. All 3S Centers have been equipped and furnished in 

accordance with the standards of multinational automotive companies. 

 Percentage of local parts corresponding to the policy of the government. Local 

vendors are continuously patronized to develop parts locally. The quality of local 

parts thoroughly tested to the standards of Engineering Development Board (EDB) 

and Pakistan Standard and Quality Control Authority (PSQCA) meeting. According 

to the company is constantly striving to provide outstanding service to its valued 

customers. In addition to providing regular service to customers, the company also 

regularly service campaigns to facilitate the need of customers for the service. This 

customer has confidence in its products, like .. from the increased sales volumes  
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9.2     Organizational Structure 

Figure 9.1.1 shows the organizational structure of the company.  

9.3   Existing status of strategic framework 

Identification of existing status of strategic framework in terms of three 

perspectives, each with three elements for the Pak Star Auto Mobile (Private) Limited 

is carried out. 

9.3.1    Indigenous Technology Development Prospective 

 Element 1:  Identification of the existing status of general technological 

status / competence level capability of the company 

 The collected data as given in Table 9.2-1 indicate the existing status of 

technological status / competence level capability of the industry.  

 Analysis and Recommendations 

The qualitative assessment of technological status / competence level 

capability indicates that the company gives moderate importance to this capability. 

The variables at serial # 1, 2, 13, 14 need to be improved at par to other variables 

interventions are required to upgrade this capability in light of strategic directions 

given in the framework.  

Element 2: Identification of the existing status of linkage capabilities amongst the 

Pak star company, universities, R&D institutions and other industries 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table 9.2-

2. It indicates the existing status of linkage capabilities of the company, universities, 

R&D institutions and other industries. 
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Figure 9.1.1 Organization Structure of the Company 



 202

Table 9.2.1 Element 1 General Technological Status  / Competence Level Capability of Industry 
(Medium Tech Automobile) 

S. No. Statement Score 

1 Availability of Designing of Dies, Molds and Checking fixtures  1 

2 Adequate knowledge of process techniques 2 

3 Availability of Heat Treatment of Dies/Molds  3 

4 Sufficient CAD/CAM expertise  3 

5 Trouble shooting of Machines  4 

6 Production Management system  4 

7 Functionality of local machinery  4 

8  Availability of external source 4 

9 Technology Support in production processes  4 

10 Process Tool breakage and Machine damage  5 

11 High Process change over time  4 

12 Difficulty in inventory management  4 

13 Frequent Quality Defects  2 

14 Availability of skilled manpower 2 

15 Availability of raw material 3 

16  Labor turnover 3 

17 Availability of sophisticated machinery in the local market 5 

18  Cost of capital 5 

19  Utilization level 5 

20 Availability of industrial loans 5 

Total 72 

Average Value  3.60 
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Table 9.2.2 Element 2 Linkages Capability (University, Industry, R & D Institution) 

S. No. Statement Score 

1 Researchers / scientists from the industry 2 

2 Researchers / Scientists form universities 2 

3 Researchers / Scientists from Govt. Research institutes 3 

4 Customers 1 

5 Vendors and suppliers 1 

6 Distributors 1 

7 Manufacturers 3 

8 Govt. Agencies 1 

9 Regulatory bodies 1 

10 Joint publications 1 

11 Demonstration of research 1 

12 Joint patent 1 

13 Joint labs at industry and university 2 

14 Joint research project 3 

15 Internships 4 

16 Joint conferences 3 

17 Contract research consulting 2 

18 Informal meeting 2 

19 Technical services 2 

20 Consulting services 3 

 Total 39 

Average Value  1.95 
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 Analysis and Recommendations 

The qualitative assessment of linkage capability identified in Table 9.2-2 

reveals that the company gives less importance to this capability. The variables at 

serial # 1, 2, 4, 5, 6, 8, 9, 10, 11, 12, 16, 17, 18, 19 need to be improved on priority 

basis. Interventions are required to improve this capability in the light of required to 

upgrade this capability in the light of strategic directions given in the frame work. 

Element 3: Identification of Research and Innovative capabilities (Universities and 

R & D institutions) 

The collected data is given in Table 9.2-3. It indicates the identification of the 

research and innovative capability (universities, R&D institutions). 

 Analysis and Recommendations 

The qualitative assessment of research/innovative capabilities in the 

universities and the R & D institutions shows again a very poor performance. It is 

therefore recommended that this capability may be improved as per strategic 

directions given in the framework. 

 Import of Foreign Technology Perspective 

 Element 4: Identification of the existing status of technology acquisition 

capability of the company 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table 9.2-

4. It indicates the existing status of the technology acquisition capability of the 

company. 

 Analysis and Recommendations 

The quantitative assessment of the technology acquisition capability has been 

identified as very low, which shows that the technology acquisition process in the 

company is very random. The variable at serial # 3, 8, 9, 10, 11, 13, 14, 15, 16, 17 and 

18 are very depressing and need to be taken into account for the development of this 

capability. Interventions are required to improve this capability in light of strategic 

directions given in the framework. 
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Table 9.2.3 Element 3 Research and Innovative Capability  based on UET Lahore and 
PCSIR  Lahore (University and R & D Institutions) 

S. No. Statement Score 

1 R&D expenditures as percent of GDP 1 

2 Researchers in R&D 1 

3 No. of PhD scientists involved in S&T activities 1 

4 Percent researchers in Engineering 1 

5 Basic research 4 

6 Applied research 1 

7 Experimental development 1 

8 Hi-Tech export (percent of manufacturing export) 1 

9 Scientific and Technical Journal articles 2 

10 Research collaborations 2 

11 Number of Patents filed  1 

12 Current focus in R&D in Engineering 2 

13 Enrollment in M.Sc. and Ph.D. 2 

Total 20 

Average Value 1.54 

 

 

Table 9.2.4  Element 4 - Technology Acquisition Capability 

S. No. Statements Score 

1 High Automation 3 

2 High Flexibility 3 

3 Good after sales services 2 

4 Low maintenance cost 3 

5 High performance/efficiency 5 
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6 Lower Degree of Operating Complexity 3 

7 Low Cost 5 

8 Selection based on technology gap analysis 1 

9 Study/analyze existing level of technology 1 

10 Perform technological gap analysis 1 

11 Scan international technology shelf 1 

12 Proper procedure is followed for identification of technology needs 3 

13 No of industries having selection unit 2 

14 Joint ventures 1 

15 Licensing 1 

16 Reverse Engineering 1 

17 Subcontracting 1 

18 Corporate R&D 1 

19 Others 4 

TOTAL 42 

Average Value  2.21 

 
 
Element 5: Identification of the existing status of technology acquisition capability 
of the company 
 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table 9.2-

5. It indicates the existing status of the technology assimiletations capability of the 

company. 

 Analysis and Recommendations 

The quantitative assessment of the technology assimilation capability has been 

identified as very low, which shows that the technology acquisition process in the 

company is very random. The variable at serial # 1, 2, 3, 4, 5, 6, 9 are very depressing 

and need to be taken into account for the development of this capability. Interventions 
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are required to improve this capability in the light of strategic directions given in the 

framework. 

Table 9.2.5 Element 5 - Technology Assimilation Capability 

S. No. Statements Score 

1 Arrange seminars/conferences 1 

2 Hire foreign expertise for training 1 

3 Higher local expertise for training 2 

4 Training center 1 

5 Provide on job training to workers 2 

6 Installing 1 

7 Operating 5 

8 Maintenance 4 

9 Other 2 

TOTAL 19 

Average Value  2.11 

Element 6: Identification of the existing status of technology improvement  

capability of the company 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table        

9.2-6. It indicates the existing status of the technology improvement capability of the 

company. 

 Analysis and Recommendations 

The quantitative assessment of the technology improvement capability has 

been identified as very low, which shows that the technology improvement capability 

of the company is very random. All the variables are very depressing and need to be 

taken into account for the development of this capability. Interventions are required to 

improve this capability in the light of strategic directions given in the framework. 
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Table 9.2.6 Element 6 Technology Improvement Capability 

S. No. Statements Score 

1 Basic Innovative Capabilities 2 

2 Intermediate Innovative capabilities 1 

3 Advanced innovative capabilities 1 

4 Self Developed 1 

5 Locally Developed 2 

6 Acquired from Abroad 4 

7 Department of Part/Product Design 1 

8 R&D Centers 1 

9 Benchmarking 1 

TOTAL 14 

Average Value  1.56 

9.3.3 Supportive Technology Climate Prospective 

Element 7: Identification of the existing status of supportive organizational 

environment of the company 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table 9.2-

7. It indicates the existing status of the supportive organizational environment of the 

company. 

 Analysis and Recommendations 

 The quantitative assessment of the supportive organizational environment of 

the company has been identified as very low, which shows that the supportive 

organizational environment in the company is very random. All the variables except 

13, 17, 18 and 19 are very depressing and need to be taken into account for the 

development of this environment. Interventions are required to improve this 

environment in the light of strategic directions given in the framework. 
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Element 8: Identification of the existing status of supportive management style of 

the company 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table 9.2-

8. It indicates the existing status of the supportive management style of the company. 

 Analysis and Recommendations 

 The quantitative assessment of the supportive management style has been 

identified as very low, which shows that the company give very less importance to the 

environment of organization. All the variables except 15, 16, 17,and  18 are very 

depressing and need to be taken into account for the development of this environment. 

Interventions are required to improve this environment in the light of strategic 

directions given in the framework. 

Table 9.2.7 Element 7: Supportive Organizational Environment 

S. No. Statement Score 

1 
The people here have the ability to process a particular product / system that 
the risk does not work on the specification given to develop  

2 

2 
There are a number of university rules and procedures to be followed in 
relation to the management of R & D activities 

2 

3 

The people here have the option of a particular product / process / system to 
develop the ability is not commercially 2 

4 The people here together, as a rule enjoy working as a team. 2 

5 
People are not allowed here, with new ideas that are outside the scope of 
research projects to experiment. 1 

6 Authority is delegated so that people can act on their own. 2 

7 If something goes wrong, people here tend to blame each other 2 

8 
Our organization always stressed the importance of learning from mistakes and 
constantly improve ourselves 

1 

9   The people here are appropriate for their hard work rewarded. 2 

10 
The people here believe that their work has a positive impact on the university 
have the power 

2 

11 The interests of the customers are often ignored in our decisions. 2 

12 Professional business attitude 2 

13 Substandard living conditions of work 5 
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S. No. Statement Score 

14 Top management sets a moral tone 2 

15 There are techniques for conflict resolution 2 

16 Ethical values are generally recognized 2 

17 Respect for colleagues regarding sheared obligations and mutual trust exists 3 

18 Professional rights and employee rights fully recognized 3 

19 The people fulfill their contractual obligations with readiness 3 

TOTAL 42 

Average Value 2.21 

 
 
 

Table 9.2.8 Element 8 Supportive Management Style 

S. No. Statement Score 

1 Management of respect from all 2 

2   Management is a role model for us to follow 1 

3 
  Overcome staff ready to trust his / her ability and discernment, every 
obstacle that stands in front of the University 

2 

4   Management sent us a vision of what will be the university in the future 1 

5 
  Management makes everyone around him / her to work enthusiastic and 
motivated 

1 

6   Management encourages us to express our ideas and opinions, 2 

7 
  The management is happy when I agreed to meet standards for good 
work 

1 

8 
  Management makes me feel like we can achieve our goals without him / 
her to reach her, if we must. 

2 

9   The employees deserve credit with him / her well for my job 2 

10   Management allows me to think about old problems in new ways 1 

11 Information is widely shared with in the organization  1 

12 Training on various skills are imparted  1 

13 
Performance rewards such as individual and team incentives, profit 
sharing and gain sharing exist  

2 

14 Suggestion system in individual and group form exist 2 

15 Empowerment at down tier management exist 1 

16 Management is based on fact 1 

17. Nondiscriminatory attitude of Management  2 

18. Fear of punishment rather than supportive guidance is available.  2 

TOTAL 27 
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S. No. Statement Score 

Average Value 1.50 

 Element 9: Supportive government role 

 Identification of the existing status of supportive government role 

The collected data from Pak Star Automobile Pvt. (Ltd.) is given in Table 9.2-

8. It indicates the existing status of the supportive government role in the company. 

 Analysis and Discussion 

The quantitative assessment of the supportive government role has been 

identified as very low. All the variables except eleven and fourteen are very 

depressing and the supportive role of the government should be redefined. 

Interventions are required to suggest supportive government role in the light of 

strategic directions given in the framework. 

 
Table 9.2.9  Element 9 Supportive Government Role 

S. No. Statement Score 

1 Government provides loans 2 

2 Government shares R&D cost 1 

3 Government builds industrial parks 1 

4 Government makes industrial development plans 1 

5 Government provides financial incentives 1 

6 Government creates industrial technology research institutes 1 

7 Government sets national objectives for technology 2 

8 Government enforces supportive policies for development industry 2 

9 Finances are made available for local banks  2 

10 Appoint engineers in government departments relevant to industry  2 

11 
Competitive availability fundamental industrial inputs (labor, raw material, 
knowledge and skills infrastructure are available.  

3 

12 Retention policy of skills and knowledge workers are formulated 2 

13 Repatriation policy of high qualified  technical people exist 2 

14 Information data base are developed  3 

15 FDI are attracted for industrial and technology investment  2 

16 R&D matching grants and other tax incentives are available  2 
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S. No. Statement Score 

17 Law for research people in the industry exist 1 

18 Technology acquisition fund (TAF) are available 1 

19 Reduction and utilities prices  and energy management scheme are available 1 

TOTAL 32 

Average Value 1.68 

 

9.4   Strategic Directions for overall Technology Up-gradation in the Company 

The present status of each of the capability represented in nine elements in the 

chosen industry has been identified  and is graphically shown in Figure 9.2.2.  

 

Figure 9.2.2 Graphical Representation of the Strategic Framework 

The minimum technological competence capability level of the company is 

satisfactory. Moreover, the technology acquisition and assimilation capabilities and 

supportive organizational environment are encouraging. The company is advised to 

upgrade its linkages capability, improvement capability, the research/innovative 

capability of the organizations where the company may establish linkages. The 

company is further advised to work for creating supportive management style and 

persuade government to realize the supportive government role. The intervention in 
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this regard may be injected in the light of strategic directions identified in the 

framework given in this research 

9.5  Summary 

This research identified the existing status of each of the technological 

capabilities given in the strategic framework for implementation in PAK STAR 

International Pvt. Ltd. It was found that the linkages capability, improvement 

capability, the research/innovative capability of the organizations where the company 

may establish linkages, supportive management style and the supportive government 

role was very low. Therefore it is recommended that these may be upgraded / 

improved following the strategic directions given in the strategic frame work. 
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CHAPTER 10 

CONCLUSIONS AND RECOMMENDATIONS 
 
 

10.1 Conclusions  

This research concludes by establishing the need for strategic frame work for 

up-gradation of industrial technology in Pakistan. This framework is based on three 

main perspectives, each with three elements, which includes; 

A. Indigenous technology development perspective 

 General technological status / competence level of targeted industry 

 Low-tech Ceramics 

 Medium-tech Automobiles 

 High-tech Electronics 

Linkages (Collaboration) Capabilities 

Research / innovative Capabilities 

B. Import of foreign technology perspective 

 Acquisition capability 

 Assimilation capability 

 Improvement capability 

C. Supportive technology climate perspective 

 Supportive organizational environment 

 Supportive management style 

 Supportive government role 

10.2   Indigenous Technology Development Perspective  

In this perspective the existing status of technology with indigenous efforts 

has been identified and suggested measures and recommendations for the 

development of country’s indigenous technological capabilities. This perspective has 

been explored in terms of three elements. 

10.2.1 Element 1: General Technological status / competence level capability of 

  industry 

 Low Tech Ceramics 
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 Medium Tech Automobile  

 High Tech Electronics  

These sectors have been identified as a targeted sectors using porter’s diamond 

analysis tool in this research. This research has highlighted that Pakistan being a 

developing country with slow technological development, less penetration of roads, 

absence of skilled labor and inadequate infrastructure facilities; all of which have 

proved to be a major impediments in the development of all such sectors in the 

country. 

Regarding these sectors, the research has identified that consistent government 

policy and rational tariff, up-gradation of technology, well trained man power, quality 

control and strong financial support from government is necessary to reduce 

uncertainty amongst local manufactures and assembles in Pakistan. This is very 

essential for the existence of these sectors.  

Pakistan mostly depends largely in imports from Japan, Korea, China, India 

and U.S and self-sufficiency still remains a dream for industrial sectors in Pakistan. 

However there is a hope for up-gradation provided salient outcomes of the analysis 

and the detailed recommendation, and strategic directions provided for low tech 

Ceramics, Medium Tech Automobile, and high tech in Pakistan is implemented. This 

will definitely benefit the industrial sector in Pakistan. Moreover this will give 

minimum technological competence level to these industry that will not only help 

them to determine and identify its technology needs themselves and will confidently 

extend/collaborate linkage with various technological creating institutions such as 

universities and R&D institution. Further more this will also give confidence to 

correctly make an appropriate choice of import of foreign technology. 

 
10.2.1 Low Technology Ceramics 

In this section the inter comparison and gap analysis of ceramics industry in 

Pakistan with respect to India and China have been discussed. The research have also 

identified problems and issues faced by ceramics industry in Pakistan. This research  

also presents very useful analysis and comprehensive recommendations for solution 

of major problems of the ceramics industry. The problems of ceramics industry are 

identified as a result of interviews with experts, industrialists and Academia. The 

analysis of the findings of survey interview, expert’s discussions, and media releases 

has unveiled some daunting facts pertinent to ceramics industry of Pakistan. The 

salient outcomes of the analysis are presented. On the basis of the analysis and 
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interview results, comprehensive recommendations are also provided for the ceramics 

industry of Pakistan. 

   Medium Technology Engineering sector’s (Automobile) 

 In this section the major problems faced by the automotive industry in 

Pakistan have been broadly identified. After this, the research presents very useful 

analysis and comprehensive recommendations for solution of major problems of the 

automotive vendor industry. The problems of car vendors are divided into five major 

categories: processes/operations, supply chain, resources, testing and quality control, 

and poor technology climate. It includes both the vendors who are working for 

Japanese and local motorcycle assemblers. The analysis of the findings of survey 

interviews, expert’s discussions, and media releases has unveiled some daunting facts 

pertinent to automotive vendor industry of Pakistan. The salient outcomes of the 

analysis are presented. On the basis of the analysis and interview results, 

comprehensive recommendations are also provided for the automotive vendor 

industry of Pakistan.  

  High Technology Electronics 

 In this section the research present the inter comparison of electronics industry 

of Pakistan with respect to India, South Korea and China’s, electronic industry. The 

research has also identified some major problems faced by electronics industry in 

Pakistan. The problems of electronics industry are identified as a result of interview 

with the industrialists and experts. The research also presents very useful analysis and 

recommendation for solution to major problems of the electronic industry. The 

research has highlighted some issues, threats faced by the electronics industry in 

Pakistan. It has further identified pertinent factors governing the electronics industry. 

Moreover it has also suggested some action plan and electronic manufacturing 

strategy for Pakistan in line with global manufacturing strategy.    

 Element 2: Linkages Capability 

In this section the linkages capability has been indicated very low. Regarding 

the linkages capability, the research has identified the importance and significance of 

collaboration in the international perspective The research identified the existing 

states of linkage capability of the targeted sector viz a viz various bodied such as 

regulatory bodies, government agencies, manufactures, distributors, vendors and 
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suppliers, customers, researcher and scientists from research institutions, industry and 

universities. The research further identified the types of linkages these targeted sectors 

have established with these bodies. The types of linkages included consulting 

services, technical services, informal meeting, contract research consulting, joint 

conferences, joint research project, joint lab at industry or university, joint patent, 

demonstration of research and joint publication. The research has also identified some 

activities and programs for promoting the R&D based technology collaboration in 

Pakistan. This will conveniently help disseminate the result in the form of new 

products and process from technology creating institutions to technology using 

institutions.   

 Element 3: Research/Innovate Capability 

The research with empirical evidence has clearly identified that the present 

state of research/innovate capability in the universities and R&D institution is very 

poor. Development of these capabilities will enable Pakistan to shift its focus from 

imitation towards innovations. This will help Pakistan to make a transition from mere 

importing technology towards indigenously creating state of the art technologies in 

certain key sectors. The technology creating capability was measured in terms of 

some input and output indicators such as R&D expenditure as Percent of GDP, 

Researchers in R&D, Number of Ph.D. scientists involved in S&T activities, Currents 

area of focus in R&D, discipline wise distribution of scientists working and R&D 

institution, tertiary enrollment  in Pakistan by level of degrees, types of research 

carried out in universities and R&D institutions, hi tech exports (Percent of 

manufacturing export), Number of patents filed, scientific and technical journal 

articles and research collaboration.  

10.3 IMPORT OF FOREIGN TECHNOLOGY PERSPECTIVE   

10.3.1  Element 4: Acquisition Capability 

The research has identified existing status of acquisition capability with 

reference to import of foreign technology and found very low. This capability was 

measured in terms of various indicators such as correct choices of technology, modes 

of acquisition, priorities in technology selection. The research in this section have also 

discussed technology development in Pakistan with particular reference to optimistic 

approach, pessimistic approach and ideal solution and research also identified some 
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issues, hurdles regarding the choice, acquisition and assimilation./ absorption of 

imported technology and suggested some guidelines for interventions for building up 

such capability in Pakistan.  

10.3.2  Element 5: Assimilation Capability  

The research in this section has identified the assimilation capability with 

reference to the import of foreign technology and found it to be very low. The 

capability was measured using various indicators such as, arranged 

seminars/conferences, hired foreign expertise for training, hired local expertise for 

training, Training center, Provide on-job training to workers and also using various 

capabilities such as installing, Operating, maintenance and replicating capability.  

10.3.3   Element 6: Improvement Capability 

The improvement capability with reference to import of foreign technology in 

terms of adapting the technology to specific production conditions and local 

resources, developing the technology through incremental innovations as a suit and 

was found dark and bad. This capability was measured using various indicators such 

as basic innovative, intermediate and advance innovative capability, existing part 

designing capability, existence of part designing department, and existence of R&D 

centers in the industry. The research further argued that  

Pakistan must be a minimum of technical capabilities that can accelerate the 

acquisition, absorption, assimilation and diffusion of imported technology, improving 

the bargaining position of firms in the import to acquire technology, improve the 

ability to make an in-dependent technical decisions, so they Improvement and 

innovation in selected technology and products. 

10.4 SUPPORTIVE TECHNOLOGY CLIMATE PERSPECTIVE  

10.4.1  Element 7: Supportive Organizational Environment 

The research evidence identified the organizational environment in Pakistan is 

highly individualistic, polarizing, less ethical, absence of conflict management, 

confidentiality, professional and employee rights.  
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10.4.2  Element 8: Supportive Management Style 

 Regarding the management style the research identified the management style 

in Pakistan to be highly centralized, employees empowerment, development and 

ownership hardly exist, information on operating and financial results are not shared, 

very limited budge are institutional mechanism does not exist for training on various 

skill enchantments, performance are rewarded on personal liking and disliking.     

10.4.3  Element 9: Supportive Government Role 

Regarding government role, research has identified the government role is 

indifferent towards industry. Government does not provide loans, does not share R&D 

cost, hardly provide financial incentives, absence of supportive technology policies, 

technology parks, industrial parks, retention and repatriation policy for skilled and 

knowledge workers, reduction of utility prices etc. Hence the research has further 

argued that entire exercise of technology up-gradation both indigenously and import 

of foreign technology will not be possible until a supportive technology climate is in 

place. It has further argued that technology up-gradation in two different counties or 

even in two different industries in the same country will produce different results in 

dissimilar technology climate. The country will likely to produce better result in a 

supportive technology climate, than in less supportive one.  

10.5   Strategic Framework 

 In this section strategic framework based on three perspectives each with three 

elements has been constricted and hence there are total nine elements already 

discussed in the preceding chapters. The strategic framework was identified with 

special reference to technology trajectory in advanced counties and technology 

trajectory (growth) in developing counties (Korea and Japan catching up model and 

implications for Pakistan).  

 The framework necessitates that combined strategy of indigenous technology 

development and acquisition of foreign technology be pursued for technology up-

gradation, given the supportive technology climate is created. Thus Pakistan can 

manage its technology up-gradation by combining domestic and foreign technology 

components progressively. This up-gradation strategy will therefore make Pakistan an 

intelligent consumer of foreign technology and eventually a producer of in house 

cutting edge technology.  
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10.6   Strategic Direction 

The research has identified some salient recommendation and strategic 

directions for each of the element for implementation. In addition to the above 

elements some macro-economic-political and cultural factors which influence the 

technology up-gradation process has also been discussed with reference to the 

developing countries and implication for Pakistan.   

10.7   Implementation 

 The framework has been implemented for validation on automotive industry in 

Pakistan as a case study. 

10.8   Summary 

1. Minimum  technological competence level capability identified is low 

2. Linkages capabilities of the targeted sectors viz a viz various bodies identified is 

Poor 

3. Research and innovative capability in the universities and R & D institution’s 

shows an increasing trend 

4. Acquisition capability with reference to the import of foreign technology is not 

based on established criteria 

5. Assimilation capability with reference to the import of foreign technology is low 

6. Improvement capability with reference to the import of foreign technology is very 

low 

7. Organizational environment is highly individualistic 

8. Management style is highly centralized 

9. Government role is highly unidirectional 

10.9   Recommendations for Future Research 

1. To strengthen the proposed research strategy in this research work, there 

is a need to develop simulation models by considering nine elements 

simultaneously. Such simulation models will enable the development of a 

parameterized assessment tool to evaluate and compare existing and 

future approaches required for technology up gradation. Furthermore, the 
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simulation model can be utilized by the different users to perform what-if 

scenarios at different lifecycle phases of the technology up gradation. 

2. Development of simulation model to check the intensity in behavior of 

each element on technology up-gradation 

3. Development of institutional frame work based on the strategic frame 

work developed in this research  

4. Development of appropriate skill structure in the light of strategic 

framework presented in this research 

10.10   Research Limitations 

The research does not encapsulate the Analysis of the entire industrial 

technology in Pakistan .The research focused solely towards: 

 Low technology ceramics sector 

 Medium technology automobile and  

 High technology electronics sectors 
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Appendix A 

Indigenous Technology Development (General Technological Status) 

Identification of General Technological Status / Competence Level 
Capability of the Targeted Industry 

 

LOW TECH-CERAMICS SECTOR 

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

2.    Size of organization workforce (No. of employees): 

Less than 500 

500- 1000 

More than 1000 

Other 

Experts  

Questionnaire for experts 

1- What are the basic factors in the decline of ceramic products? 

________________________________________________________________________

________________________________________________________________________

___________________________________________________________________ 

2-  Why is China able to produce cheap products and why we cannot?                    

(differences) 

________________________________________________________________________

________________________________________________________________________

______________________________________________________________________ 

3- Will we able to compete with Chinese products if we have a state of the art 

ceramic factory (Yes/No)? 

4- How can the quality of ceramic products improved? 

________________________________________________________________________

________________________________________________________________________ 

5- What are the quality standards followed by the industry? Their comparison with 

international standards? 

________________________________________________________________________
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________________________________________________________________________

_______________________________________________________________________ 

6- What kinds of problems are commonly faced by ceramic industrialists? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________________ 

7- What kind of labour is required by the industry (skilled/unskilled)? Is skilled 

labour available easily? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

8- What is the difference in quality of products produced from conventional casting 

techniques and high pressure injection techniques? Will it be Feasible for Pakistan 

Ceramic Industry? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

9- How the qualities of raw material can receive improved? 

________________________________________________________________________

________________________________________________________________________

_____________________________________________________________________ 

10- Can subsidies by the government help the industry? Yes/No, if yes then reasons. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

11- Why is the quality of ceramic table ware not up to the mark? (issues) 

__________________________________________________________________

__________________________________________________________________ 

12- What is the level of refractory factories in Pakistan? What are there basic 

problems? 

__________________________________________________________________

__________________________________________________________________

_______________________________________________________________ 
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13- How can the quality of refractory improved? ( is it a material issue or process 

issue) 

__________________________________________________________________

__________________________________________________________________

_______________________________________________________________ 

14- Why our kilns are not efficient? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________________ 

15- Technical flaws in the kilns? 

__________________________________________________________________

__________________________________________________________________

________________________________________________________________ 

16- Recommendations for improving the efficiency of kilns? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________________ 

17- Difference in foreign kilns and local kilns? 

__________________________________________________________________

__________________________________________________________________

______________________________________________________________ 

18- What is the role played by the ceramic institutes in Shahdra, Gujrat and Multan? 

_________________________________________________________________

_________________________________________________________________

___________________________________________________________ 

19- Comments on the curriculum being taught? 

_________________________________________________________________

_________________________________________________________________

___________________________________________________________ 

 

20- What is the difference between a modern ceramic unit and a conventional one?  

(automation/ production time/ quality standards/product handling/raw material 
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handling/ marketing/ kiln efficiency/ machinery. etc) 

_________________________________________________________________

_________________________________________________________________

___________________________________________________________ 

21- Recommendations for decreasing the production time. 

_________________________________________________________________

_________________________________________________________________

___________________________________________________________ 

22- What your suggestions to the government for the revival of ceramic industry? 

_________________________________________________________________

_________________________________________________________________

___________________________________________________________ 

Industrialist  

Questionnaire for industrialists 

 

 What needs to be done for the revival of ceramic industry especially table ware 

industry? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 What are the problems faced by the ceramic industry (starting from raw material to 

finished product)? 

__________________________________________________________________

__________________________________________________________________

_____________________________________________________________ 

 What are the major technical flaws in the ceramic industry that are affecting the 

cost of production (Can automation help)? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 Which are the quality standards followed by the ceramic industry? Which 

standards is the industry following? 

__________________________________________________________________
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__________________________________________________________________

_________________________________________________________ 

 How can the quality of products increased? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 Is availability of skilled labour a problem? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 Is there any facilitation centre in the industry to help the ceramic industry? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 How can the government help? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 Is the industry satisfied with the students of ceramic institutes in Shahdra, Gujrat 

and Multan? 

___________________________________________________________________________

___________________________________________________________________________

_______________________________________ 

 What has the industry done for reducing the energy losses in the kilns? 

________________________________________________________________________

________________________________________________________________________

_____________________________________________ 

 Which is the best source of raw material in the country? 

___________________________________________________________________________

___________________________________________________________________________

_______________________________________ 

 Steps for reduction in production time? 
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___________________________________________________________________________

___________________________________________________________________________

_______________________________________ 

 Can establishment of a skill development centre help the industry? 

___________________________________________________________________________

___________________________________________________________________________

_______________________________________ 

 Can establishment of a forum of experts, from whom industrialists can seek advice 

help? 

________________________________________________________________________

________________________________________________________________________

_____________________________________________ 

 Proposal of a ceramic city in the out skirts of Gujranwala (YES / NO)? 

 Deeply study the kilns and reduce energy losses (YES / NO) ? Initially (first 

target)? 

________________________________________________________________________

________________________________________________________________________

_____________________________________________ 

 Suggestions 

___________________________________________________________________________

___________________________________________________________________________

_______________________________________ 

 

Academia  

Questionnaire for academia 

 

1- What is the curriculum being taught? Is the curriculum revised in consultation 

with the Industrial people? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

2- Number of Students? (Total/ per year). 

__________________________________________________________________
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__________________________________________________________________

_________________________________________________________ 

3- Number of Students passing out annually (%-age passing)? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

4- Do the students visit the ceramic industries? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

5- Subjects taught on quality? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

6- Mould Designing Subjects/ Labs? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

7- Equipment available in labs? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

 

8- Ceramic Technologies world wide? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

9- Who is the approving authority for revision in curriculum? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

10- What is the criterion for admission in the colleges? 
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__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

11- Do the students get jobs easily after completion of their studies? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

12- What projects are given to the students? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

13- Books available in Library? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

14- How many subjects on kilns are being taught? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

15- Does the institute offer any short term course (3 months/ 6 months/ 9 months/ one 

year)? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

16- What is the demand of Students after completion of studies? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

17- Comparison between locally taught subjects and subjects taught at international 

level? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 
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18- What tools does the institute posses for assuring the quality of products? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

19- Does the institute have ISO/Pakistan/International Standards? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

20- Practical training? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

21- Internship schedules? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

22- Institute industry links? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 

23- Suggestion for up gradation of the industry and local colleges? 

__________________________________________________________________

__________________________________________________________________

_________________________________________________________ 
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Indigenous Technology Development 

Identification of General Technological Status / Competence Level 
Capability of the Targeted Industry 

 

Automotive Vendor Survey Form 

 

 

Vendor Name: _________________         Interviewee Name: __________________ 

 

Date:   _________________         Interviewer Name: __________________ 

 

Problem Areas:  

 

PROCESS AND OPERATIONS (routine and special)  

 

What  Why  

 

 

 

 

 

 

 

.  

 

SUPPLY CHAIN (sub vendors, suppliers, retailers, OEMs)  

 

What  Why  

 

 

 

 

 

     

 

RESOURCES (raw material, manpower, machinery, capital)  
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What  Why  

  

 

 

 

 

TESTING AND QUALITY CONTROL (raw material, finished goods, in- process)  

 

What  Why  

 

 

 

 

 

ENABLING ENVIRONMENT  

  

 

RECOMMENDATIONS  
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Indigenous Technology Development 

Identification of General Technological Status / Competence Level 
Capability of the Targeted Industry 

High Technology Electronics 

 

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce (No. of employees): 

Less than 500 

500- 1000 

More than 1000 

Other 

Identify major problems faced by electronics industry in Pakistan 

 

 

 

 

 

 

Identify some major threats faced to electronic industry in Pakistan 

 

 

 

 

 

 

Suggest suitable recommendations for Govt. initiatives on policy formulation 
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Suggest some suitable recommendations for companies’ initiatives for immediate 
implementation 

 

 

 

 

 

 

Suggest some steps for electronics manufacturing strategy 

 

 

 

 

 

Comments 
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Appendix B 

Indigenous Technology Development (linkage Capability) 

 

Identification of Linkage / Collaboration Capability amongst the 
Universities, R & D Institutions and Industries  

 

Name Of: Industry/University/R&D Institutions 

General Information 

  

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce ( No. of employees): 

 
Less than 500 
500- 1000 
More than 1000 
Other 

3.     In the course of your work, how often do you interact and network with the 
following parties? Please rate your response according to the scale below. 

 

S. No 

 

Party 
Not 

at all 

Once in 

a while 

Some-

times 

Fairly 

often 

Very 

Frequently 

1 Researchers/scientists from 
the industry  

     

2 Researchers/scientists from 
universities  

     

3 Researchers/scientists from 
government research institutes

     

4 Customers      

5 Vendors and suppliers       

6 Distributors      

7 Manufacturers      

8 Government agencies       

9 Regulatory bodies      
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4.     What kind of interaction your industry has, with R&D organization, 
university and other industry?  (Tick mark ). 

 

Type of Linkage University 
R&D                              Industry 

Organization 

 YES           NO YES             NO             YES       NO

Consulting services   

Technical services   

Informal meeting   

Contract research 
consulting 

  

Joint conferences   

Internships   

Joint research project   

Joint labs at industry and 
university 

 
 

Joint patent   

Demonstration of research   

Joint publication   

5.     What is the reason of your organization to have linkage with university, 
R&D organizations and other industry?  Please select from the following: 

            Extra Earnings. 
 
Access to specific Knowledge. 

 
 Improvement of research capacities. 

 
Make a contribution to the economy. 
 
Reduce dependency on public funds. 

 
Specific government policy. 
 
Name recognition of own institution. 
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Specific strategy at your organization. 
  

Enable costly project. 

    6.        (a) Have you signed any collaboration?            Yes       No      

    (b)  If Yes,  have you implemented the collaboration              Yes        No 

If No, then please (tick mark   the reason (s) for non implementation    

[Multiple Options] 

  Technical         Managerial        Procedural          Financial 

  Any other (please specify):  

 Note:  In case of answer No to Q 18a and 18b then please, DO NOT fill the  

remaining questions. AND If Yes, please fill the remaining questionnaire for 
at least one collaborator. 

7.      (a) Name of the collaborator.  

   

   

   

 

 (b) Objective of the collaboration agreement. 

   

   

   

 

 8.     (a)  Year of signing of the Collaboration Agreement  

          (b)  Duration of Collaboration (Years)  

          (c)  Year of implementation of the  Collaboration Agreement   

*Collaboration means any joint project, venture or any other joint activity carried  
out with any other industry, university etc having some objective 

 

9. 

 

Type of collaboration (tick mark )  [Multiple Options]

  Joint Venture   

(A) Equity Participation in %  

(B) Payments under the Agreement

 Lump sum in Rs. Million   

 Royalty (%)   

    Technological 

    Management Participation 
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    R&D 

    Any other type of collaboration, not covered above(please specify) 

        10.        Reasons for Collaboration  (tick mark ) [Multiple Options] 

   Technical   

   Brand Building 

 

Research and Development 

  New Product Development 

      New Process Development 

   Any other reason for collaboration not covered above  

      (Please specify)________________________  

 

11.    Is the collaboration agreement still valid? 

  Yes, if Yes valid up to year       

   No, if No, year of expiry         

 

12.   Benefits of Output Generated from the collaboration.  

Please (tick mark  the appropriate Box(s) against each item) [Multiple Options] 

   New Products Development      New Processes Development 

   Cost Reduction    Improvement in Existing Products 

             For further R&D (Up-scaling)    Improvement in Existing Processes 

   Starting a Novel Project    Indigenization of Capital Equipment

   Enhancement in Productivity    Improvement in Human Resources 

 
  Improvements in quality 
standards  

   Environment impact like 
introduction of Green Technologies 

   Patents 
   Any other (Please Specify)  

_____________________ 

(Please indicate years) At the time of collaboration 

      

13.       Impact of financial results of your organization due to collaboration 

  
After 

collaboration 
Last 2 Years 

 Domestic Turnover   2007-08 2008-09 

 Export Turnover     

 Gross Turnover (a + b)     
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 Imports     

 Amount spent on R&D     

 Increase (+) / decrease (-) in 
Profitability 

 

 
  

 

14.       Whether the organization has indigenized any capital equipment in-
house with the help of collaboration. if Yes, please give details as follow  

 S. No Name of the capital equipment indigenized  

     

     

     

     

     

     

     

  15.       As a result of collaboration has your organization established any 
National / International linkages                              Yes                      No 

if Yes, please indicate type of linkage with other organization?    

[Multiple Options]   [Please tick mark  and give name of the organization]              

 Type of Linkages Pakistani International Name of the organization 

 Government   
  

  

 Public Sector   

  

  

  

  

 Academic Institutes   
  

  

 

Non Governmental      

Organization (NGO) 
  

  

  

 R&D Laboratory   
  

  

 
Any other  

(Please Specify) 
  

  

  

   16.       On successful completion of the collaboration have you been able to transfer 
technology to other organization. 
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                                  Yes                        No 

 

  if Yes, please give name of the organization and location of export  

 Name of the Organization                        location 

    

    

   

 

17.   Any Suggestions and Recommendations 

__________________________________________________________________ 

 

__________________________________________________________________ 

 

__________________________________________________________________ 
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Appendix C 

Indigenous Technology Development (Research Capability) 

 

Identification of Research and Innovative Capability in the 
Universities and R & D Institution  

 

Name Of: Industry/University/R&D Institutions  

 

                                         General Information 

  

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce ( No. of employees): 

 

Less than 500 

500- 1000 

More than 1000 

Other 

 

 

                     RESEARCH and DEVELOPMENT ACTIVITIES  

 

3.      Listed below are the main reasons why your organization conducts R&D 
activities. Please rate the importance of each reason to your organization according 
to the scale below.         

  Where 1= not important at all      5= most important (Tick mark )   
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S. No. 

 

Activity 

 

1 

 

2 

 

3 

 

4 

 

5 

1 To generate and disseminate knowledge for 
the advancement of society 

     

2 To generate revenue (development of 
products with high commercial values) 

     

3 To become a source of technical expertise 
to the industry 

     

4 To develop important areas of science and 
technology which are considered strategic 
to the country 

     

5 To train scientists and engineers who will 
then join the skilled workforce 

     

 

 4.     Please rate, using the scale below, the estimated composition of the type of 
R&D activities being carried out in your organization. (Tick mark )   

 

Type  of  Research 0%-20% 21%-40% 41%-60% 61%-80% 81%-100% 

Basic research      

Applied research      

Experimental development      

 

 

Basic research- Theoretical or experimental research conducted to develop hypothesis (or 
theories) to acquire new knowledge on phenomena (or observable) facts without directly giving 
consideration to specific application or uses. 

 

Applied research- Research which aims to explore the possibility of new applications in the form 
of devices, processes or applications that may be derived from basic research 

 

Experimental development- The application of knowledge acquired from applied research with 
the aim of improving the efficiency or capacity of a new material, equipment, system or process. It 
includes conceptual formulation, design, and testing of products/processes/services alternatives, 
the construction of prototypes, and the operation of initial scaled-down systems or pilot plants 
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R&D Input Indicators 

 

5.    Listed below are some of R&D Input indicators. R&D Input is the amount of 
resources used to produce R&D output. Please give some figure. 

 

 

S.No
. 

 

Activity 

 

2007-08     

 

2008-09   

 

2009-10 

1 Research grants and expenditure per 
year(in million) 

   

2 No. of research collaborations  

 

   

3 No. of hours spent in doing research  

 

   

4 No. of skilled R&D manpower (researchers 
and engineers)  

 

   

5 Infrastructure (equipment and facilities) 

(Please, give total amount in million) 

   

6 human capital training expenditures per 
year 

   

              

                                              R&D Output Indicators  

 

6.   Give information on the number of each item completed during the financial 
years 2007-08, 2008-09 and 2009-10.  

 

S.No.     Items completed                              2007-08   2008-09   2009-10 

1 No. of  Patents filed 

 

   

2 No of  Patents sealed 

 

   

3 No of  Copy rights obtained 

 

   

4 No of New products developed 
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5 Improvement on existing products 

 

   

6 No of  New processes developed 

 

   

7 Improvement on existing processes 

 

   

8 No. of new services 

 

   

9 Improvement on existing services  

 

   

10 No of  Design prototypes (model) developed 

 

   

11 No of Books Published    

12 No of Technical Reports published    

13 No of Non-Technical reports published    

14 No of Papers presented in National 
conferences / Seminars etc. 

   

15 No of Papers presented in International 

Conferences/seminars etc. 

   

16 No of S&T Personnel deputed for National 
Conferences/seminars. etc. 

   

17 No of S&T Personnel deputed for 
International Conferences /seminars. 

   

18 No of S&T Personnel deputed for National  

Training Programs 

   

19 No of S&T Personnel deputed for 
International 

Training Programs 

   

20 No. of awards and recognitions    

21 Any other items (Please specify)    

 

7.     Please, give some figure to the following for Sources of external funding for 
Research: 

 

Type of Source % of total Research Expenditure 
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Public research grants  

Other public funds  

Private funds  

Unknown  

 

Effectiveness and Efficiency of R&D processes in Organization 

 

8.   Listed below are metrics that are commonly used to measure the effectiveness and 
efficiency of the R&D processes. Using the scale below, kindly rate how important 
each metric is to your organization when measuring R&D activities.  

Where   1= not important at all  
  5= most important (Tick mark ). 

 

S.No
. 

Activity 1 2 3 4 5 

1 Ability of projects to meet 
schedule 

     

2 Ability of projects to progress 
within budget 

     

3 Project adherence to quality 
requirements  

     

4 Ability to meet Product (Produced 
due to R&D process)Time-to-
Market.  

     

5 Customer satisfaction with 
projects  

 

     

                                   

9.   Any Suggestions and Recommendations 

__________________________________________________________________ 
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Appendix D 

Import of Foreign Technology 

Identification of existing Stats of Acquisition, Assimilation and 
Improvement Capabilities 

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce (No. of employees): 

Less than 500 

500- 1000 

More than 1000 

Other 

 

 From what source(s) you have acquired design(s) of the part(s) that you 
manufacture? 

 Locally developed    Self-developed   

 Acquired from abroad   All the three sources 

 If acquired from abroad, then please specify the mode of acquisition 
of the design(s) of the part(s). (Select all relevant options). 

 Licensing    Reverse engineering 
 Corporate R&D   Other; specify:      

 
 If self-developed then, 

 Do you have any department for part designing? 

 Yes    No 
 How much design experts you have in your industry? 

 No. of design experts: _____________________ 

 
 The process design of manufacturing of  your industry is: 

 Acquired locally   Acquired from abroad 

 
 You are manufacturing under: 

 Self manufacturing   Foreign collaboration 
 OEM arrangement  Other; Specify: ___________________ 

 
 What major challenges do you face in your business? (Select all relevant 

options). 
 Unsatisfactory market demand   Raw material shortage 
 Advanced technology requirement   Skilled labour shortage 
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 Please tick mark ( ) in the check-box for all the relevant options that are true 
for your industry in process of manufacturing technology selection. 

 Have dedicated unit for 
technology selection 

 Not having selection unit, but 
planning to establish it in future. 

 Proper procedure exists for 
identifying technology need. 

 Technology needs are identified, 
based on experience. 

 Study/analyze the existing level 
of technology 

 Do not take existing level of 
technology into account. 

 Scan international technology-
shelf before making decisions 
regarding technology selection 

 Not concerned with international 
technology-shelf. 

 Perform technological gap 
analysis 

 Random approach for technology 
selection. 

 Selection based on 
technological gap analysis 

 Selection based solely on the cost of 
the manufacturing technology to be 
imported. 

 

 Please indicate the degree of priorities given to each of the following factors in 
selection of manufacturing technology. 

Factors  Priority 

Low Avg. High 

Low cost    

Lower degree of operating complexity    

High Performance/Efficiency    

Low Maintenance cost    

Good after-sale services    

High Flexibility    

High automation    

 

 How do you acquire manufacturing technology? (select all relevant options) 

 Through joint venture   Licensing 
 Reverse engineering   Sub contracting 
 Corporate R&D  Other; specify:      

  Please tick-mark ( ) in the check-box for YES or NO to the following: 

 Yes No 

Provide on-job training to workers?   

Training center in your firm?   

Hire local expertise for training?   

Hire foreign expertise for training?   
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Arrange seminars/conferences for awareness of new 
technology? 

  

 
 Do you consider the following capabilities for assimilating any manufacturing 

technology if to be acquired? If yes, then please tick mark  
( ) in the checkbox if your firm have the respective capabilities. 

Technological capabilities  Yes No Your firm 
has this 

capability?

Installing capability    

Operating capability    

Maintenance capability    

Other; Please list below: 

    

    

 
 How do you categorize the innovative capabilities of your firm? 

 No innovative capabilities 
 Basic innovative capabilities1 
 Intermediate innovative capabilities2 

 Advanced innovative capabilities3 

 
 How do you progress/adapt towards optimal use of installed technology 

components? 
 Slow    Average    Fast 

 
 Does your firm have set up any benchmark? 

 No 
 Yes; please specify: ____________________________ 

 
 Does your firm have a Research and Development (R&D) center? 

 Yes 
 No, but planning to establish R&D unit in future 
 No, no need for R&D unit. 

 If yes, please specify the name(s) of institute or research unit/department with 
whom you are collaborating in terms of knowledge, skill and/or experience 
sharing? 

 

                                                 
1 This represents the ability of the firm to make incremental changes of process to improve quality. 
2 At this stage, the firm has full production skills and has the capability for process innovation and 
product design. 
3 Firm capability of conducting its own R&D for products and processes and can establish product 
innovation capabilities on its own. 
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 ______________ 

 Please indicate if the following issues/problems your firm faces in improving 
technology. 

Problems Yes No 

Non-supportive government policies   

Financial problems   

Location constraints   

Transport problems   

Local customs constraints   

Others; please specify: 

   

   

 

 Please give the approximate percentage range of following 
capabilities that you have assimilated in your industry for your 
manufacturing technologies.  

Technological 
capabilities 

Up to 25% 25% to 
50%  

51% to 75% Above 
75% 

Operating     

Maintaining     

Assembling      

Repairing     

Part designing     

Process innovation     

 

 Your company is engaged in: (Please select all relevant options) 

 Original Equipment Manufacturing (OEM)4 

 Original Design Manufacturing (ODM)5 

 Original Brand Manufacturing (OBM)6   

  None of the three. 

                                                 
4 An OEM manufactures products or components that are purchased by a company and retailed under 
that purchasing company's brand name. OEM refers to the company that originally manufactured the 
product. 
5 An original design manufacturer (ODM) is a company which designs and manufactures a product 
which is specified and eventually branded by another firm for sale. 
6 An original brand manufacturer (OBM), is a company that sells an entire product made by a second 
company or including a component thereof from a second company sources as its own branded 
product.  
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   Please tick-mark ( ) in the check-box for the relevant options that are 
true for your firm. 

 Yes No 

Government provides financial incentives?   

Govt. makes industrial development plans?   

Govt. builds industrial parks?   

Govt. shares R&D cost incurred by your company?    

Govt. provides loans?   

 

  (Reference to the question#5) Please point out/describe briefly the 
procedure of selection of manufacturing technology, if properly adopted. 

_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
________________________________________________________ 

 In your view, what are the major problems associated with the technological 
capabilities in automobile vendor industries, in terms of skills (operating, 
maintenance, repairing, designing etc)? 

_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
________________________________________________________ 

 

Thank you for your cooperation 
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Appendix E 

Supportive Technology Climate 

 

Identification of existing status of supportive organizational 
environment 

 

Name Of: Industry/University/R&D Institutions  

                                          

General Information 

  

 

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

 

2.    Size of organization workforce ( No. of employees): 

 

Less than 500 

500- 1000 

More than 1000 

Other 

 

 

3.   To what extent do you agree with the following statements? Please rate your 
response according to the scale below.  

Where 1= Not important at all   5= Most important (Tick mark 
). 
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Identification of Supportive Organizational Environment 

 

S. No. Statement 1 2 3 4 5 

1 People here are given the opportunity to develop a particular 
product Process/system that has the risk of not working 
according to specification 

     

2 There is a set of University rules and procedures that are 
followed with regards to the management of R&D activities  

     

3 People here are given the opportunity to develop a particular 
product/ process/system that has the possibility of not being 
commercially viable  

     

4 People here generally enjoy working together as a team.      

5 People here are not allowed to experiment with new ideas 
that are outside the scope of the research projects.  

     

6 Authority is delegated so that people can act on their own.      

7 When something goes wrong, people here tend to blame one 
another 

     

8 Our organization always stresses the importance of learning 
from failure and to constantly improve ourselves  

     

9 People here are appropriately rewarded for job well done.      

10 People here believe that their work can have a positive 
impact on the university’s  performance 

     

11 The interests of customers often get ignored in our decisions.      

12 professional business attitude      

13 Substandard living conditions of the labor      

14 Top management sets a moral tone       

15 There is procedure for conflict resolution      

16 Ethical values are widely acknowledged       

17 Respect for colleague in terms of sheared commitments and 
mutual trust exist  

     

18 Professional rights and employees rights are fully recognized      

19 People fulfill their contractual duties with willingness       
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Identification of The Existing Management Style 

 

2. Please indicate the extent to which the following statements are true of the Chief 
Executive Officer (or equivalent) of your organization. Please rate your response 
according to the scale.  

Where 1= Not important at all  5= Most important 

S. No. Statement 1 2 3 4 5 

1 Management commands respect from everyone      

2 Management is a role model for us to follow      

3 Employees ready to trust his/her capacity and judgment 
to overcome any obstacle that the university is facing 

     

4 Management transmits to us a vision of what the 
university will be like in the future 

     

5 Management makes everyone around him /her 
enthusiastic and motivated about work

     

6 Management encourages us to express our ideas and 
opinions 

     

7 Management is satisfied when I meet the agreed-upon 
standard for good work

     

8 Management makes me feel we can reach our goals 
without him/her if we have to. 

     

9 Employees  earn credit with him /her for  doing my job 
well 

     

10 Management enables me to think about old problems in 
new ways 

     

11 Information is widely shared with in the organization       

12 Training are various skills are imported       

13 Performance rewards such as individual and team 
incentives, profit sharing and gain sharing exist  

     

14 Suggestion system in individual and group form exist      

15 Empowerment at down tier management exist      

16 Management is based on fact      

17. Non discriminatory attitude of Management       

18. Fear of punishment rather than supportive guidance is 
available.  
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Identification of the Existing Supportive Government Role 

 

3. Please indicate the extent to which the following statements are true of the 
Chief Executive Officer (or equivalent) of your organization. Please rate your 
response according to the scale.  

Where 1= Not important at all  5= Most important 

S. No. Statement 1 2 3 4 5 

1 Government provides loans      

2 Government shares R&D cost      

3 Government builds industrial parks      

4 Government makes industrial development plans      

5 Government provides financial incentives      

6 Government creates industrial technology research 
institutes 

     

7 Government sets national objectives for technology      

8 Government enforces supportive policies for 
development industry 

     

9 Finances are made available for local banks       

10 Appoint engineers in government departments relevant 
to industry  

     

11 

 

Competitive availability fundamental industrial inputs 
(labor, raw material, knowledge and skills 
infrastructure are available.  

     

12 Retention policy of skills and knowledge workers are 
formulated 

     

13 Repatriation policy of high qualified  technical people 
exist 

     

14 Information data base are developed       

15 FDI are attracted for industrial and technology 
investment  

     

16 R&D matching grants and other tax incentives are 
available  

     

17 Law for research people in the industry exist   

18 Technology acquisition fund (TAF) are available      

19 Reduction and utilities prices  and energy management 
scheme are available  

     

 



 262

9.   Any Suggestions and Recommendations 

 

 

 

 

___________________________________________________________ 
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Appendix F -1 

 

Implementation of Strategic Framework 

 

NAME OF: INDUSTRY/UNIVERSITY/R&D 
INSTITUTIONS/GOVERNMENT 

 

                                         GENERAL INFORMATION 

  

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce (No. of employees): 

 

Less than 500 

500- 1000 

More than 1000 

Other 

 

 

Scale          Where 1= not important at all  

                              5= most important (Tick mark )   

 

A. Indigenous technology development perspective  
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Element 1: Technological Status of Industry (medium tech automobile) 

 

S. No. Statement 1 2 3 4 5 

1 Availability of Designing of Dies, Molds and Checking fixtures       

2 adequate knowledge of process techniques      

3 Availability of Heat Treatment of Dies/Molds       

4 sufficient CAD/CAM expertise       

5 Trouble shooting of Machines       

6 Production Management system       

7 functionality of local machinery       

8  Availability of external source      

9 Technology Support in production processes       

10 process Tool breakage and Machine damage       

11 High Process change over time       

12 Difficulty in inventory management       

13 Frequent Quality Defects       

14 availability of skilled manpower      

15 availability of raw material      

16  Labor turnover      

17 availability of sophisticated machinery in the local market      

18  cost of capital      

19  utilization level      

20 availability of industrial loans      
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Element 2 Linkages Capability (University, Industry, R & D Institution) 

 

S. No. Statement 1 2 3 4 5 

1 Researchers/scientists from the industry      

2 Researchers/Scientists form universities      

3 Researchers/Scientists from Govt. Research institutes      

4 Customers      

5 Vendors and suppliers      

6 Distributors      

7 Manufacturers      

8 Govt. Agencies      

9 Regulatory bodies      

10 Joint publications      

11 Demonstration of research      

12 Joint patent      

13 Joint labs at industry and university      

14 Joint research project      

15 Internships      

16 Joint conferences      

17 Contract research consulting      

18 Informal meeting      

19 Technical services      

20 Consulting services      
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Element 3: Research and Innovative Capability (University and R&D 
Institutions. 

 

S. No. Statement 1 2 3 4 5 

1 R&D expenditures as percent of GDP      

2 Researchers in R&D      

3 No. of PhD scientists involved in SandT activities      

4 Percent researchers in Engineering      

5 Basic research      

6 Applied research      

7 Experimental development      

8 Hi-Tech export (percent of manufacturing export)      

9 Scientific and Technical Journal articles      

10 Research collaborations      

11 Number of Patents filed       

12 Current focus in R&D in Engineering      

13 Enrollment in M.Sc and Ph.D      
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Appendix F -2 

 

Implementation of Strategic Framework 

 

NAME OF: INDUSTRY/UNIVERSITY/R&D 
INSTITUTIONS/GOVERNMENT 

  

                                         GENERAL INFORMATION 

  

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce (No. of employees): 

 

Less than 500 

500- 1000 

More than 1000 

Other 

 

Scale          Where  1 = not important at all  

                         5 = most important (Tick mark )   

 

B. Import of Foreign Technology perspective 
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Element 4 : Technology Acquisition Capability 

S. No. Statements 1 2 3 4 5 

1 High Automation      

2 High Flexibility      

3 Good after sales services      

4 Low maintenance cost      

5 High performance/efficiency      

6 Lower Degree of Operating Complexity      

7 Low Cost      

8 Selection based on technology gap analysis      

9 Study/analyze existing level of technology      

10 Perform technological gap analysis      

11 Scan international technology shelf      

12 
Proper procedure is followed for identification of technology 
needs 

    
 

13 No of industries having selection unit      

14 Joint ventures      

15 Licensing      

16 Reverse Engineering      

17 Sub contracting      

18 Corporate R&D      

19 Others      
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Element 5 : Technology Assimilation Capability 

S. No. Statements 1 2 3 4 5 

1 Arrange seminars/conferences      

2 Hire foreign expertise for training      

3 Higher local expertise for training      

4 Training center      

5 Provide on job training to workers      

6 Installing      

7 Operating      

8 Maintenance      

9 Other      

 

Element 6 : Technology Improvement Capability  

S. No. Statements 1 2 3 4 5 

1 Basic Innovative Capabilities      

2 Intermediate Innovative capabilities      

3 Advanced innovative capabilities      

4 Self-Developed      

5 Locally Developed      

6 Acquired from Abroad      

7 Department of Part/Product Design      

8 R&D Centers      

9 Benchmarking      
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Appendix F -3 

 

Implementation of Strategic Framework 

 

NAME OF: INDUSTRY/UNIVERSITY/R&D 
INSTITUTIONS/GOVERNMENT 

 

GENERAL INFORMATION 

  

   1.    Conformity to Standards                  ISO                             

   Any Other (Please specify):  

 

2.    Size of organization workforce (No. of employees): 

 

Less than 500 

500- 1000 

More than 1000 

Other 

 

Scale          Where 1 = not important at all  

                              5= most important (Tick mark )   

 

C. Supportive Technology climate prospective  
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Element 7: Supportive Organizational Environment 

S. No. Statement 1 2 3 4 5 

1 People here are given the opportunity to develop a 
particular product Process/system that has the risk of not 
working according to specification 

     

2 There is a set of University rules and procedures that are 
followed with regards to the management of R&D 
activities  

     

3 People here are given the opportunity to develop a 
particular product/ process/system that has the possibility 
of not being commercially viable  

     

4 People here generally enjoy working together as a team.      

5 People here are not allowed to experiment with new ideas 
that are outside the scope of the research projects

     

6 Authority is delegated so that people can act on their own      

7 When something goes wrong, people here tend to blame 
one another 

     

8 Our organization always stresses the importance of 
learning from failure and to constantly improve ourselves 

     

9 People here are appropriately rewarded for job well done.      

10 People here believe that their work can have a positive 
impact on the university’s  performance 

     

11 The interests of customers often get ignored in our 
decisions. 

     

12 professional business attitude      

13 Substandard living conditions of the labor      

14 Top management sets a moral tone       

15 There is procedure for conflict resolution      

16 Ethical values are widely acknowledged       

17 Respect for colleague in terms of sheared commitments 
and mutual trust exist  

     

18 Professional rights and employees rights are fully 
recognized  

     

19 People fulfill their contractual duties with willingness       
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Element 8: Supportive Management Style 

S. No. Statement 1 2 3 4 5 

1 Management commands respect from everyone      

2 Management is a role model for us to follow      

3 Employees ready to trust his/her capacity and judgment to 
overcome any obstacle that the university is facing

     

4 Management transmits to us a vision of what the university 
will be like in the future 

     

5 Management makes everyone around him /her enthusiastic 
and motivated about work 

     

6 Management encourages us to express our ideas and opinions    

7 Management is satisfied when I meet the agreed-upon 
standard for good work 

     

8 Management makes me feel we can reach our goals without 
him/her if we have to. 

     

9 Employees  earn credit with him /her for  doing my job well      

10 Management enables me to think about old problems in new 
ways 

     

11 Information is widely shared with in the organization       

12 Training are various skills are imported       

13 Performance rewards such as individual and team incentives, 
profit sharing and gain sharing exist  

     

14 Suggestion system in individual and group form exist      

15 Empowerment at down tier management exist      

16 Management is based on fact      

17. Non discriminatory attitude of Management       

18. Fear of punishment rather than supportive guidance is 
available.  
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Element 9: Supportive Government Role 

S. No. Statement 1 2 3 4 5 

1 Government provides loans      

2 Government shares R&D cost      

3 Government builds industrial parks      

4 Government makes industrial development plans      

5 Government provides financial incentives      

6 Government creates industrial technology research institutes      

7 Government sets national objectives for technology      

8 Government enforces supportive policies for development 
industry 

     

9 Finances are made available for local banks       

10 Appoint engineers in government departments relevant to 
industry  

     

11 

 

Competitive availability fundamental industrial inputs (labor, 
raw material, knowledge and skills infrastructure are available. 

     

12 Retention policy of skills and knowledge workers are 
formulated 

     

13 Repatriation policy of high qualified  technical people exist      

14 Information data base are developed       

15 FDI are attracted for industrial and technology investment    

16 R&D matching grants and other tax incentives are available       

17 Law for research people in the industry exist      

18 Technology acquisition fund (TAF) are available      

19 Reduction and utilities prices  and energy management scheme 
are available  
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