
CHAPTER 06: SUMMARY AND CONCLUSION 

This chapter explains the summary and the conclusion of the research. The objective of 

this chapter is to give the insight about research conclusion, findings, research policy 

implications and agenda for further research. 

6.1 Summary 

This research was carried out to identify the technology transfer dynamics in Sri Lankan 

apparel industry .The deductive research methodology was used for this dissertation and 

hence new technology transfer model for Sri Lankan apparel industry was composed after 

the analysis of available literature. This new technology transfer model consists of three 

main phase and three supportive phases. The main phases include the technology 

planning phase, technology transfer phases and post- technology implementation phase 

while supportive phases include market requirement analysis, technology capability 

analysis and technology benchmarking. For the research study or to apply the already 

developed technology transfer model to industry, altogether 20 apparels manufacturing 

companies was selected and initially it was categorized into two group as large scale and 

small & medium scale manufacturing companies. When selecting the twenty sample 

population, attention has been given to select the apparel companies from all categories 

including BOI and Non-BOI companies as well. On the other hand, data gathering 

process mainly carried out through the questionnaire and personal interviews. In most 

cases questionnaire was directly handed over to relevant person while some questionnaire 

was mailed to respective persons in order to get the response. In case of personal 

interviews both structured and unstructured interviews was used to gather the required 

data for research project. After the data gathering process, the case was built by 

describing the technology transfer dynamics of the Sri Lankan apparel industry. Finally, 

finding was presented in last chapter while suggesting the recommendation to complete 

technology transfer process in due course. 
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6.2 Conclus ion 

It was observed that both large scale and small & medium scale apparel manufacturing 

companies do not completely employee the newly developed model technology transfer 

dynamics for their technology transfer activities. It was noted that large apparel 

manufacturing companies follow all steps of technology planning phase accordingly 

while observed negative result with respect to small and medium apparel manufacturing 

companies. From this it can be conclude that in generally large scale apparel 

manufacturing companies involve with co-operate planning activities while analyzing its 

external environment, but not the small and medium size apparel manufacturing 

companies. It was also observed that, these large scale companies have given attention 

towards the technology as a mean to their market expansion program and determination 

of their company's associated product core value determinants. In addition to that, it was 

noticed that large as well as small & medium scale apparel manufacturers have given 

attention to technology transfer phase, hence can be concluded the hardware, humanware 

and inforware technology transfer activity in both sectors. In both large and small & 

medium scale companies, medium term involvement was noticed with respect to post 

technology implementation phase. Then, from the result, it can be concluded that both 

large and small & medium scale companies has not involved with technology capability 

assessment and technology benchmarking process as well. In generally it can be 

concluded that the usage of already developed technology transfer model's dynamics for 

technology transfer activities is higher in large scale apparel manufacturing companies 

when it compare with small & medium size apparel manufacturing companies technology-
if,-?' 

transfer behavior. ;• ~-i: 

6.3 F ind ings \ Y 

In generally as far as the large apparel manufacturing companies are concerned; it's 

evident that most of these companies have technology strategy to support there 

companies co-operate strategy in terms of technology. In addition to that these companies 

seem heavily depend on technology for their market expansion or product's core value 

Development o l \ i technology transfer model and it's application to Sri l.anka Page 0? 



determinant activity as well .But on the other hand it can be seen that these companies 

never m u c h concern about thei r current technology statues w h e n new technology 

purchasing activities. So generally it can say that large scale apparel manufacturing 

companies in Sri Lanka follow proposed technology transfer model's technology 

planning phase during their technology transfer activities. With reference to the 

technology transfer phase in large scale manufacturing companies, it was observed a l l the 

hardware, humanware and inforware component of technology exchange during the 

technology transfer process giving increasing attention to hamanware and inforware 

comaponent of technology as well. In post-technology implementation phase it was 

observed that large manufacturing companies concentrate much about post -technology 

implementation training, formulation of hardware operation policy framework and 

implementation of procedures to measure the obtained hardware and humanware 

efficiency. But in large scale manufacturing companies even didn't see the orgaware 

component of technology transfer to great extent. So in generally it can say that large 

scale companies follow the post -technology implantation phase moderately. 

With respect to small and medium size apparel companies it was observed that they have 

not followed even a one steps of technology planning phase before particular technology 

transfer process. In the case of technology transferring phase it was observed that 

hardware, humanware as well as inforware component of technology transfer as in case 

of large scale manufacturing companies, giving the increasing attention to getting 

transferred humanware component of technology as well. Regarding the post -

technology implementation phase, a little attention had been given to post-technology 

implementation training while neglecting orgaware component of technology transferring 

completely. In generally it can say that small and medium size manufacturing companies 

don't follow post -technology implementation phase during their technology transfer 

process. Summary of the finding is shown in below table. 
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Table 6 .1. S u m m a r y of f indings, large scale apparel c o m p a n i e s 

Parameter 
Companies involvement 

Parameter 
Good | Average 

1 
Poor 

Technology planning X 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 

X 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 

X 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 
X 

Post- technology implementation phase X 

Technology capability assessment ( Before TT) X 

Technology benchmarking ( After TT) X 

Tabic 6.2. S u m m a r y of f indings, small and m e d i u m scale appare l c o m p a n i e s 

Parameter 
Companies involvement 

Parameter 
Good Average Poor 

Technology planning X 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 

X 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 

X 

Technology transferring phase 

Hardware technology transfer 

Inforware technology transfer 

Humanware technology transfer 
X 

Post- technology implementation phase X 

Technology capability assessment ( Before TT) X 

Technology benchmarking ( After TT) X 
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6.4 Policy Implications 

6.4.1 Encourage the Identification of Rational for Technology Transfer Process 

T w o factors need to be taken in to account w h e n m a k i n g l l ie dec i s ion whe the r to ' m a k e or 

buy' the technology .These two factors are transaction costs, and strategic implications. 

Transaction cost analysis focuses on organizational efficiency, specifically where market 

transactions involve significant uncertainty. Strategic considerations such as competitive 

advantage, market expansion and extending product portfolios may be equally or more 

important. Strategic considerations suggest which competencies should be developed 

internally or acquired. Adopting a more strategic perspective focuses attention on long-

term organizational effectiveness, rather than short-term efficiency. Hence during the 

technology transfer process more attention should be given to strategic perspective rather 

than the transactional cost consideration. 

6.4.2 Identification of Macro Environment Factors Effect to Technology Transfer 
Process 

To bring about the proper technology transfer process, especially among the two 

countries, it's necessary to identify the operating environment factors between 

technology transferor and transferee. Basically operating environment can be divided into 

three areas as transferor environment, transferee environment as well as greater 

environment and following factors need to be considered under each area before the 

technology transfer process for complete technology exchanging. 

1. Transferor Environment 

This includes the immediate set of operating environment conditions of transferor and 

includes following areas. 

- Economic statues 

Technological statues 

Inwards or outward orientation with respect to technology transfer activity. 

Stability, attitude and policies. 

Commitment towards the technology transfer process. 
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2. Transferee Environment 

This includes the immediate set of operating environment conditions of transferee and 

includes following areas. 

Physical and organization infrastructure to absorb the technology 

Availability of skills 

Attitude and commitment to change 

Inwards vs outward orientation to technology transfer activity 

Economic and technological statues 

Political stability 

Transparent and developed legal systems 

Attributes of transferee 

3. The Greater Environment 

This includes the environment surrounding the transferor and transferee and includes the 

following areas. 

Political relationship between two countries 

General investment climate between countries 

Exchange rate 

Balance trade of problems 

Technological levels 

International competition 

6.4.3 E n c o u r a g e the Usage of Integrated T e c h n o l o g y Trans fer Mode l hence 
Faci l i tate the T r a n s f e r of A p p r o p r i a t e T e c h n o l o g y . 

When transferring the technology, particularly in developing countries one has to take 

into account other areas going to be effected as well as other stakeholders whims and 

fancies. Hence with the appropriate technology transfer model following factors also 

have to be considered during the technology transfer process. 
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I. Techno-Economic compatibility criteria 

Energy intensity Usage of energy in most effective manner or expectation of 
energy cost reduction after new technology implementation. 

Waste recycling Minimum amount of waste generation and ability to waste 
recycling by the technology itself. 

i Productivity 
1 

Support to improve the productivity by the new technology. 

Ecological stability 

i 
! 

Minimum amount of air. water and sound pollution by the 
implemented new technology. 

j Technology 
• complexity 

Ability of technology to operate with available technological 
capability 

2. Operation domain compatibility criteria 

j Government Actions 
i 
i 

Transferee has to aware in what context government facilitate 
the technology transferring activities 

| Sectoral effectiveness 
i 

1 

In what context that the proposed technology transfers help to 
apparel sector overall economic development 

! 
Socio-Cultura) 
stabilization 

In what level implemented technology compatible with the 
employee's socio- cultural behavior and organization culture. 

3. Organization capability compatibility criteria 

Labour Intensity Degree of usage of available labour resources and skills 

Durability Degree of ease of maintenance of the acquire technology 

Learn ability Degree of ease of operation. 

Scale of operation If the technology is tailor made to the specific requirement of 
the transferee the scale of operation can be maximized. 
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6.4.4 Encourage the T e c h n o l o g y Capabi l i ty Asses sment before T e c h n o l o g y Transfer-

Having all four technology component is necessary but not a sufficient condition for 

effective technology operation and competitiveness .For effective and efficient utilization 

of the technology resources, an enterprises must also process the technological 

capability1. Although technology resources (All four technology component) can be 

purchased by an enterprises, technology capability has to be gradually acquired by self 

learning. Identification of available technological capability is crucial factors to select (In

appropriate technology transfer and to fit it with available technology. Following 

technological capability areas need to be accessed in the process of identifying firm 

"technological capability" for better technology transfer process. 

1. Converting capability 

- Capability to effectively utilize available plant and equipment 

- Capability to plan and control production operation 

- Capability to carry out troubleshooting and maintenance activities 

- Capability to quickly change over to new models 

2. Acquiring capability 

- Capability to justify and specify clearly the technology to be bought 

- Capability to identify the suitable seller of the technology 

- Capability of identifying most suitable method of buying technology 

- Capability to effective negotiation for technology transferring 

- Capability to identify funding sources and obtaining fund at competitive rates 

3. Modify Capability 

- Capability to duplicate acquired machinery and equipment 

- Capability to adapt installed technoware and orgaware for better efficiency 

1 For competitiveness, firm must have following abilities which widely known as technological capabilities 
Uses the technological resources it has very effectively so that it can recover the investment made 
in it and generate surpluses for the future growth ; 
Buy or sell useful technology as well as product/ services at a good prices so that it can either 
continuously improve the sophistication of its technological resources or make money from what 
ii owns : 
Adopt and improve the technology for marc effective operation and competitiveness ; 
Ultimate generation of its own technology. 
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- Capability to carry out minor, incremental improvement for superior quality 

- Capability to introduce advances management techniques for effective performances 

- Capability to implement human resources development program for all activities. 

4. Innovative Capability 

- Capability of the firm to reverse engineer the acquired technology 

- Capability of the firm to carry out product innovations 

- Capability of the firm to carry out process innovations 

- Capability of the firms to introduces application innovations 

- Capability of the firm to introduces system innovations 

6.4.5 Encourage the Technology Valuation before Technology Transfer Process 

Most intellectual' property valuation approaches based on financial considerations and 

incorporate factors that can be quantified .This approach , while useful ,can be criticized 

on the ground that it does not provide for incorporating many " intangibles" that can be as 

important as the quantifiable factors in motivating the transferee to purchasing 

technology. Hence following non financial factors should be considered when valuing the 

technology in addition to financial term valuations. 

1. Technical benefits 

- Improve product performance and reliability 

- Improved product functionality 

- Improved product appearance 

- Scope for using existing facilities and upgrading them 

- Scope for improving operation management practices 

- Scope for improving quality management 

2. Strategic benefits 

- Scope for building complementary product around licensed product 

- Scope for improving product and company image 

- Scope for developing new niche markets 

- Scope for upgrading employees skills 
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- Scope for developing customizing skills 

3. Partnering Benefits 

- Financial stability of transferor 

- Global extend of transferor's operations 

- Willingness of transferor to collaborate and expand arrangement 

- Support to gaining access to specialized material inputs 

- Support to gaining access to specialized technical and training supports 

- Support to gaining access to new markets 

6.4.6 Provide the Tax Incent ives for Techno logy T r a n s f e r Activit ies 

Provide the tax incentives for the companies that import advance technology is one 

method to facilitate the technology transfer in apparel industry .Currently government 

provides incentives for certain BOI approves companies who import advance 

technologies to Sri Lanka. The qualifying criteria for these tax incentives arc the 

investment of over 5 million capitals for advance technology but lowering this limit is 

mandatory in the process of technology transfer facilitation. 

6.4.7 Identif icat ion of B e h a v i o r of T e c h n o l o g y Life Cyc le 

A technology's improvement of performance follows the s-shaped curve. When 

technology performance parameter is plotted against the time, the result resembles an s-

shaped diagram called the s- curve. Then the technology s curve can be divided in to four 

areas as shown in the diagram. 

Figure 6.1. T e c h n o l o g y S curve 

• 

Technology S- curve 

Initiation j Growtfpstage Maturity j Aging Stage 
Stage Stage 

• 
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As shown in the diagram the mature technology period starts when the upper limit of the 

technology is approached and progress in performance slow down. This is when the 

technology reaches its natural limits as dictated by factors such as physical limits 

.Technology s-curve illustrate very important principle in technology management .That 

is when the technology reaches its natural peak limits ii becomes the mature technology 

vulnerable to substitute or obsolescence. On the other hand when the technology is in its 

embryonic stage, technology has not been standardized to market requirement and 

technology innovation is being practiced to adopt the technology or technology 

customization .Hence prior to the technology transfer process, it should be necessary to 

have an idea about technology life cycle in order to gain maximum benefits from the 

technology transfer process. 

6.4.8 T e c h n o l o g y Forecas t ing before T e c h n o l o g y Trans fer Process 

A technology forecast predicts the natural performance limits of each mode of 

transportation technology. Technology manager must use this information to guide the 

decision about when to start using or abandon a technology before the competition 

renders it obsolete. Hence it's important to forecast the future of the technology before 

the technology transfer process at least for short term of period .Technology monitoring, 

technology trend analysis and technology modeling, expert opinion and scenario analysis 

need to be used for technology forecasting process. 

6.4.9 T e c h n o l o g y Audi t ing before Techno logy Trans fer Process 

A technology auditing is an analysis performed to identify the strengths and weaknesses 

of the technological assets of the organization. Its aim is to access the firm's position in 

technology in relation to its competitor and the state of the art .This applies to technology 

of entire value addition function of the firms, including product technology, production 

technology, service technology and marketing technology. The technology audit is a 

continuous process of assessment and performs it before technology transfer process 
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provides the answer to following statements; hence facilitate the technology planning, 

technology transferring and post technology implementation process. 

- Main technology and know-how on which business depend 

- Company technology position compares to it competitor 

- Technological life cycle on which company depend 

- Does the company effectively protect its core technology? 

- What is the value of company's available technology to its customer'.' 

6.4.10 Establ ish the A g e n c y to Deal with T e c h n o l o g y Transfers 

This agency would have the responsibility for formulating the strategy to guide 

companies in technology acquisition. By this means, the effectiveness of technology 

transfer would be improved and dependency reduced. 

6.5 An A g e n d a lo r f u r t h e r resea rch . 

• Investigate the success of humanware, inforware and orgaware technology 
transfer with the technological capability development. 

In the composed technology transfer model (In research conceptual model) special 

at ten t ion has been g i v e n to t echno logy capab i l i t y assessment p r i o r to the t e c h n o l o g y 

transfer activity. Further research can be done to ascertain the relationship between the 

technology capability development and flexibility to humanware, inforware and orgaware 

technology transfer activity. Here hypothesis can be assumed or correlation among the 

technology capability development and humanware, orgaware and inforware technology 

transfer can be composed and can check the validity of hypothesis or correlation as the 

research project. 

• Technology strategy making process for Sri Lankan apparel industry - A case 
study 

• Investigate the success of technology transfer with the foreign direct investment 
(FDI) 

• Identification of critical success factors in post technology -implementation phase 
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Technology Transfer Model in Sri Lankan apparel Industry. 

Quest ionna i re -1 
Target Group; Middle level managers In apparel industry 

This questionnaire has been prepared to analyze the method or way and means of technology 
obtaining in Sri Lankan Apparel Industry. You are kindly requested to answer all the relevant 
questions. The questions are of general nature and may not entail confidential information. 
However, you have the choice of not responding to any question which you may consider involve 
confidential information. This survey is carried out for an academic purpose. Therefore, your 
cooperation is solicited to make the survey a success. 

Gabadage G.W.K.P 
MBA student, University of Moratuwa. 

Name of the company: 

1.1. Does your company formulate a Technology Strategy analyzing business opportunities? 

H Strongly agree 

r Agree 

r Fairly 

r Disagree 

r Strongly Disagree 

1.2. Have your company identifying the product/market characteristics as a result of the 
technology strategy? 

r Strongly agree 

F Agree 

f" Fairly 

F Disagree 

r~ Strongly Disagree 

1.3. Have your company establishing the level of the company's core value determinants in 
order to support the required product/market characteristics? 

P Strongly agree 

r Agree 

f" Fairly 

r Disagree 

r Strongly Disagree 



I 4. Have your company determine the company designs and manufactuung parameters 
(product design, inventory control etc) to support to establish core value determinants? 

I" Strongly agree 

r Agree 

r Fairly 

f Disagree 

r Strongly Disagree 

1.5. Have your company proceeding with the process analysis, establish the gap between 
the existing and desire level of manufacturing parameters? 

r Strongly agree 

r Agree 

r Fairly 

P Disagree 

P Strongly Disagree 

1.6. Have your company obtain adequate knowledge about obtaining technology 
characteristic and their impact to company of manufacturing parameters? 

r Strongly agree 

r Agree 

F Fairly 

r Disagree 

r Strongly Disagree 

1.7. Have your company considering the technology selection and buying related factors? 

r Strongly agree 

f~ Agree 

r Fairly 

r Disagree 

r Strongly Disagree 

II 



Quest ionna i re -11 

2.2 Have you company's technology transferring process mainly concentrate about obtaining 
only hardware technology component, during the technology transfer process? 

I~ Strongly agree 

r Agree 

r Fairly 

f Disagree 

f" Strongly Disagree 

Technology transfer in terms of Info ware 

2.3 Have you ever obtained information during Technology transfer about technical 
specification of machine component ( Ex: Power capacity of given machine , Correct 
functioning speed , Lubrication requirement etc) 

r Strongly agree 

r Agree 

r Fairly 

r Disagree 

r Strongly Disagree 
2.4 Have you obtained any manual or standard procedure explaining the correct way of 

operation of given set of machine equipment? 

r Strongly agree 

r Agree 

r Fairly 

r Disagree 

r Strongly Disagree 

h i 

Technology transfer in terms of Hardware 

2.1 Have your company obtained hardware technology (machine and equipment) during the 
technology transfer process? 

r Strongly agree 

r Agree 

F Fairly 

r Disagree 

r Strongly Disagree 



2.5 Have you ever obtained manual, catalog or standard procedure explaining standard 
maintenance procedure trouble shooting method and fault finding procedure of machine 
equipment? 

f" Strongly agree 

1 Agree 

f" Fairly 

f"' Disagree 

r Strongly Disagree 

2.6 Have you obtained any already developed procedure or method that help to improve the 
performance of given set of machine or equipment (Ex: machine performance simulation 
model etc ) ? 

F Strongly agree 

r Agree 

r Fairly 

r Disagree 

r Strongly Disagree 

27 Have you obtained given set of machine design or fabrication information or details 
during the technology transfer process? 

r Strongly agree 

F Agree 

i F a i r l y 

fD isagree 

F Strongly Disagree 

Technology Transfer in terms of Human ware 

2.8 Have your company done any training requirement analysis before any technology 
transfer activity? 

r Strongly agree 

r Agree 

r Fairly 

r Disagree 

r Strongly Disagree 

2.9 Have your company recruit the employees before the initial technology transfer process 
and allow them to train themselves from the initial technology implementation stage? 

IV 



r Strongly agree 

F Agree 

F Fairly 

["" Disagree 

\" Strongly Disagree 

2.10 Have your company trained the employees either in technology transferor company or 
country? 

f" Strongly agree 

F Agree 

I F a i r l y 

H Disagree 

f" Strongly Disagree 

2.11 Have your company train employees to obtain the knowledge of possibilities, limitations 
and manipulation of various machine functions? ( Ex : what happen if given machine 
operate to wrong rotational direction ) 

r Strongly agree 

r Agree 

f" Fairly 

r Disagree 

F Strongly Disagree 

2.12 Have your company train employees to acquire information about engineering data and 
function, documentary standard, standard measurement and calibration method etc? 

r Strongly agree 

r Agree 

r Fairly 

t r Disagree 

F Strongly Disagree 

v 



Quest ionna i re - 1 1 1 

V I 

3.1 Have your company carry out timely training programs after obtaining the required 
technology? 

! S t rong ly agree 

F Agree 

F Fairly 

F Disagree 

r Strongly Disagree 

3.2 Have your company formulate the programs to evaluate the performance or efficiency of 
obtained technologies'' 

F Strongly agree 

r Agree 

r Fairly 

r Disagree 

F Strongly Disagree 

3.3 Have your company formulate the policy framework to facilitate the correct operation of 
obtained technologies? 

r Strongly agree 

r Agree 

I -" Fairly 

F Disagree 

T" Strongly Disagree 

3.4 Have your company obtained ISO Systems ,TQM &TPM systems ,5S or other 
management system that facilitate the usage of obtained hardware and human ware 
technology component during technology transfer ? 

r Strongly agree 

r Agree 

r Fairly 

f~ Disagree 

r Strongly Disagree 



Quest ionna i re - IV 

THANK YOU FOR YOUR KIND COOPERATION. 

vii 

4. Technology Capability Assessment 

4,1 Have you company done any technology capability assessment as a part of technology 
transfer process? 

F Yes r No 

4.2, If so, does your company perform technology capability assessment as a part of 
technology planning process? 

f" Strongly agree 

r Agree 

F Fairly 

r Disagree 

H Strongly Disagree 

5. Technology Benchmarking with world class technology 

5.1. Have you company done any technology benchmarking with world class technologies? 

r Yes l~ No 

5.2. If so, does your company perform technology benchmarking after the post - technology 
implementation phase or process? 

r Strongly agree 

f" Agree 

r Fairly 

F Disagree 

l~ Strongly Disagree 


