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1. Introduction 

The project was initiated in order to give high level advisory assistance to the Government of Pakistan 
(Ministry of Science and Technology - MoST) in implementing the Electronics Policy. This policy 
was formulated by the Government of Pakistan with the aim of gaining self-reliance in materials, 
chemicals, components, equipment, systems and software related to electronics in the shortest possible 
time. The focus has been put on the development of professional equipment and systems, materials 
and components to satisfy national needs. 

The project gives assistance in implementing the Electronics Policy Framework through: 

analyzing the short and long term arrangements effecting the development of the electronics 
industry and suggesting measures to encourage and promote local industry 

evaluating investment projects by carrying out technical audit of the local industrial companies 
with special emphasis on the SMEs, R&D institutions, etc. 

establishing at Ministry of Science and Technology an information database on electronics 
companies that includes both hardware and software 

promoting the quality control awareness and managerial commitment at the enterprise level 
including both public and private ownership 

identifying new technical areas relating to the development of the electronics industry 

During the project execution 

questionnaires have to be developed and circulated for collection and analysis of necessary 
information on electronics industry in Pakistan (including research, development and 
college/university level education), 

besides technical aspects, the analysis of legislative issues on fiscal policies, taxation incentives, 
export/import policy, intellectual property rights also has to be completed with recommendations 
on necessary promotion measures and modification, 

training courses will be held in Pakistan on industry management, government strategies, related 
information technology issues, advanced standardization and quality strategies, 

recommendations have to be developed to the Pakistani Government including measures on 
implementing state policy for electronics industry, elaboration a National Development Program 
in the stipulating domestic strategies and policies, protecting local markets and encouragmg 
foreign investment, giving assistance in product development and manufacture, streamlining 
public purchasing strategy, elaborating post implementation review guidelines, 

data base has to be developed and implemented at the Ministry of Science and Technology on a 
PC environment. This hardware and software environment will be supplied to MoST within the 
execution period of the project work, 

a study tour will be organized abroad for Pakistani experts to study the implementation and 
management of electronics policy and projects, information systems on electronics, 
standardization, quality and certification issues. 

Due to the temporary suspension of the UN agencies' activities in 1998 summer, project execution was 
commenced Fall 1998, about 2 months behind the original schedule. The 1st mission of the 
international expert was completed in October/November 1998. The 151 Progress Report was submitted 
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in December 1998, covering the first 3 months phase of the project execution. This period includes the 
development of four sets of questionnaires (companies, software houses, R&D institutes, 
colleges/universities) and the l"t mission of the international consultant. During the l"t mission 31 
companies, associations, organizations, laboratories, research institutes, software houses and 
universities were visited and interviewed by the consultant, who was accompanied by the national 
project coordinator and the national consultant. 
The 2-week study tour of the Pakistani specialists was organized in June 1999, during this period visits 
and technical discussions were completed at companies, accredited laboratories, industrial parks, 
universities and governmental institutions. 
The 2nd mission of the international consultant took place in October/November 1999, the 2nd Progress 
Report was submitted in January 2000. This Report covers the evaluation of the Questionnaires, the 
major issues of the study tour of two Pakistani specialists and the 2nd mission of the international 
consultant. 
Due to governmental changes in October 1999 and the rethinking process of national priorities in 
economy, the 3rd mission of the international consultant had a short delay and finally it was completed 
in May 2000. The Final Report was drafted in July 2000. 
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2. Background of the project, description of the subsector 

The economy of Pakistan was undergoing a major development in the 5th, 6th and 7th Five-Year Plan, 
realizing 5-6.6% growth rates of GDP. This tendency had been changing during the 8th Five-Year Plan 
(1993-1997) and finally steadily decreasing 4.6%-3.l % figures were experienced, about 2%-3% below 
the target values. 
Many sources of difficulties have been identified, including two major ones: the annual 3-3.5 billion 
USD export deficit and the growth of external debt up to 38.8 billion USD, which results heavy debt 
servicing of the federal budget One of the immediate steps taken was the elaboration of promotion 
measures to increase the economy's export with core emphasis on engineering-manufacturing sector. 
However the plans were delayed in implementation and no recovery was experienced in the Pakistani 
economy during the last period. 
The importance of manufacturing industry is steadily increasing, its relative share has risen up to 18% 
of the GDP. The Report of the Working Group on Science and Technology of the 9th Five-Year Plan 
(1998-2002) emphasizes that manufacturing is a key activity and industrialization should be self­
sustaining. Both technology development and information technology is among the high priority areas, 
electronics and communication are also considered as key fields of this group. 
Electronics industry is a complex sector of the economy, which covers a wide range of products and 
manufacturing activities. The electronics industry is mainly confined to manufacturing of 
telecommunication equipment and consumer electronics products like radio receivers, cassette 
recorders, television sets etc. The industry can be divided into two sub-sectors i.e. organized and 
unorganized ones. The organized industry basically deals with the TV industry and consumer 
electronics, which is based on multinational investments (e.g. Philips), Pakistani and foreign joint 
venture investments (Hitachi, National, Daewoo, Sony etc.). The sector of telecommunication 
equipment and systems were established by the Federal Government on the basis of joint ventures 
with multinational companies (e.g. Alcatel, Siemens). 

Small scale enterprises and cottage industries are big shareholders in this sector with many companies, 
focusing mainly on the assembly of foreign patents or reverse engineered consumer products. This 
sector in the electronics industry shows a remarkable dynamics, technological adaptation and 
capabilities in meeting market requirements. These companies employ the 81 % of the total industrial 
labor force, their share in manufacturing export is 30 % and the contribution to the industrial value 
added is 27 %. 

Five television transmitting stations and ten re-broadcasting stations have been operating in the 
country, connected by a microwave network. About 80% of the population are within effective range 
of television transmitters. Color television was introduced in 1976, adapting PAL-B system. 
Television transmission is presently of VHF only, but there are plans to extend transmissions to the 
UHF band as well. The total requirement of TV sets in the country is around 500,000-600,000 per 
annum, out of which the local industry's share is only 100,000 sets. The rest comes by large scale and 
almost uncontrollable smuggling. 

There were around 20 television manufacturers in the country with products mostly of Japanese origin. 
These companies were mainly established in 1990 when the Government announced special incentives 
to electronics industry to import components, raw materials and modules totally exempted from 
custom duty and sales tax. However industry has remained under pressure due to fluctuating tariff, 
under-invoicing, and especially due to high rate of smuggling. About half of this industry closed down 
in the past years. Government has now taken measures to reduce the rate of smuggling, but the results 
are far from satisfying yet. 

There is a flourishing cottage industry for the assembly of radio sets, printed circuit boards, cassette 
recorders, decks etc. These are around 2000 in numbers. (Cottage industry has now been defined as an 
industry set up with an investment of not more than Rs. 300,0001- and not more than 15 workers 
employed.) They manufacture what ever appeals to them and basically operating on copied foreign 
designs. There is totally nil or just minimal concept of quality assurances in these industries. 
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The total number of radio sets in the country is estimated to be in excess of 5 million with an annual 
increase of about 8%. The annual demand is about half a million sets, the major portion of this need is 
met by radio sets manufactured in the cottage industries. 

Three industrial units produce telephone exchanges, teleprinters, multiplex telephone and telegraph 
equipment. UHF equipment, radio transceivers and associated components and parts. These cater 
mainly to the requirements of the Pakistan Telecommunication Corporation Ltd. and other government 
organizations and services. The companies are: Carrier Telephone Industries, Telephone Industries of 
Pakistan and National Radio Telecommunications Corporation. 
The telephone density in Pakistan is one of the lowest in the world. The demand is increasing at a rate 
of 50,000 units every year. There is a direct dialing network of 49 stations. Digital multiplex systems 
and also electronic switching systems are also manufactured. 

Electronics Industry in Pakistan is basically composed of TV assemblers only. Components 
production is limited to a few products (diodes, resistors) at the public sector and serves own purposes 
(Telephone Industries of Pakistan, Carrier Telephone Industries). Electrical and mechanical parts 
(head phones, plastic capacitors, PCBs, metallic and plastic precision components) are fabricated also 
in the private sector. Companies had short lifecycle and closed down because of inexpensive Chinese 
import (e.g. United Technologies Pvt. Ltd - cathode ray tubes) or smuggling (a Karachi company 
producing satellite dishes). 
There had been attempts in the past to establish an IC fabrication facility, but they all failed. The 
National Institute of Silicon Technology has wafer cutting technology but the very limited capacity is 
the major barrier of commercialization .. 
The raw material for these components is imported in semi-finished form. Schemes were under 
consideration for the indigenous production of electronic raw materials like electrical ceramics, 
electrical glass and silicones for the manufacture of copper clad sheets for the electronic industry, but 
plans were not realized. 

There is very little indigenous production capability in the field of computers and control systems, 
although various degrees of system design, hardware assembly and software application is carried out 
in the process industries, aviation, power generation/distribution and other national utilities. 
The main-frame computers in use in Pakistan are with banks, insurance companies, public utilities, 
educational institutions, aviation etc. Control systems are in use in communications, aviation, load 
flow control and in oil and gas prospecting. Mini-computers, micro-computers and micro-processor­
based systems have not made any significant entry into the market, although there is a large potential 
for their application. User software covers wide application areas whereas system software 
development and applications have not progressed sufficiently. · 

Very little research and development is being carried out in the Private Sector because the units are too 
fragmented to afford such facilities. This task therefore devolves on the Public Sector, but these 
institutes face the controversy of growing tasks and permanent understaffing. There are a number of 
development centers in the larger user organizations, where considerable work has been done, 
although the manpower capacity and the commercial exploitation of the results are below the 
expectations. 
Some of the areas in which development work has been carried out are: silicon solar cells, nuclear 
electronic instrumentation, industrial electronic instrumentation, medical electronics, electronic 
measuring and test instruments, control instrumentation, transmitters and receivers, alarm systems, 
micro-processor based systems, micro-computers. 

Keeping in view the high importance of the electronics industry, the Government of Pakistan 
formulated an Electronics Policy in 1993. It was developed with the aim of gaining self-reliance in 
materials, chemicals, components, equipment, systems and software related to electronics in the 
shortest possible time. The Policy has been focusing on the development of professional equipment 
and systems, materials and components to satisfy national needs. 
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The Policy intends to take into account the strength and weaknesses of the electronics industry, 
including the need for periodically review in order to synchronize it with the changing realities and 
national demands. It is planned to be implemented through a series of short- and long-termed 
arrangements undertaken by the Ministry of Science and Technology and monitored by the National 
Commission for Electronics. 

The Policy has the following major objectives: 

i) to increase self-reliance and self-sufficiency in materials, components, equipment, systems 
and software related to the field of electronics, 

ii) to increase fast growth in industries dependants on electronics and software based systems, 
iii) to provide reliable base for development and manufacture of consumer electronics industrial 

and defense goods, 
iv) to become a net exporter in tenns of electronics systems and software, 
v) to produce technically qualified persons in the required numbers. 

Seven areas have been mentioned which need very clear sighted attention and all of them should orient 
towards common vector: 

i) Industrial establishment and growth 
ii) Fiscal measures, incentives 
iii) Education 
iv) Software industry 
v) Continuing training 
vi) Public awareness on electronics 
vii) Coordination between various R&D bodies 

The proposed policy for the electronics sector is structured in the following way: it envisages two 
principal themes, i.e. ·a policy on technology diffusion and a policy to promote international 
integration of the electronics industry. Around these themes builds an Electronics Plan with a number 
of functional interventions concerning the following topics: human resource development, SME 
support measures, technology development measures, environmental protection measures and 
workplace restructuring. The policy has not been implemented yet, the objective of this project is to 
give assistance for implementation. 

In 1993 the Government of Pakistan also formulated a National Technology Policy. This Policy has 
connections to the topics of the Electronics Policy and its objectives and the implementation 
mechanisms/action plans serve as useful 1pilot plans1 and source of information for the implementation 
of the Electronics Policy (see details in Chapter 4). The execution of several projects of this initiative 
started on schedule, but in the past years due to budget problems the actions practically came to a halt. 

The 9th 5-year plan (1998-2002) has included chapters both on information technology (1,060 billion 
Rupees) and electronics/software development (500 million Rupees). Till date (May 2000) the 9th 5-
Year Plan officially has not been implemented (Chapter 4). 

The ambitious national development plan, 1Pakistan 2010' sets the goals doubling the per capita 
income to 1.000 USD, promoting science and technology and many other sectors. This framework 
basically envisages the desired way of operating the national economy, defining the supportive 
measures and incentives, and lists the 21 major areas of the necessary collaborative actions. Science 
and technology, Industry, Information technology, Telecommunications are among the prioritized 
areas. However the ongoing rethinking of medium and long term economy goals makes the future of 
the this plan uncertain. 
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In 1998-99 the Pakistani Government developed the national 'Information Policy', which has been 
reformulated in 2000, and is planned to be public Fall 2000. The last draft, ready for submission to the 
Cabinet, consists of four major parts: IT Policy, Implementation, Action Plan and Incentives package. 
IT Policy also involves topics which overlaps those of the Electronics Policy such as hardware 
manufacturing, developing software industry, upgrading university training, quality issues, copyright 
and intellectual property issues. This initiative also has impact on the implementation mechanisms of 
the Electronics Policy and will be discussed in Chapter 4. 

Finally in December 1999 the Economic Agenda Package for the next years was announced by the 
new government. One of the four basic priorities is the development of information technology and 
software industry (including issuing charters to IT based universities, eligibility of software industry 
for export financing, extension of Internet utilization through tariff cuts). Till date detailed action plans 
and implementation plans are not available. 
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3. Strategy for the assignment. milestones 

In order to start with the assessment of the electronics industry in Pakistan four types of questionnaires 
had to be developed due to the participating units' special needs (industrial companies, software 
houses, research institutes and academia, see Annex I). The circulation of the Questionnaires was 
managed by the national counterpart, the Ministry of Science and Technology in Islamabad, and 
Questionnaires were also distributed during the on site visits. 
The national consultant was in charge of preparing a detailed Phase Report on the implementation of 
the Electronics Policy prior the first mission of the international consultant. 

The primary objective of the international consultant's 1st mission (20 October 1998-26 November 
1998) was to carry out in depth assessment of electronics industry with on-site visits and interviews, 
which were organized at companies, software houses, research institutes, institutes of higher education 
and professional societies. Two agencies of the project execution were also visited. (Finally 31 visits 
were completed in three major industrial regions of Pakistan - Islamabad, Lahore, Karachi -, see 
information sources in Annex II, detailed analysis of the visits in I st Progress Report). The results of 
analysis and findings were discussed in detail with the MoST officials. During the 1st mission the 
international consultant was asked to give comments and recommendations on the first draft of IT 
policy. 
Training courses were developed in various issues of: 

industry management (including case studies on different countries' government strategies, policy 
planning and implementation), 
trend in international development and standardization (both technical and environmental issues), 
quality assurance. 

Three presentations were delivered for national policy makers, professionals from IT institutes, 
research institutes, universities and associations: 
- International standardization in information technology The activities of ISO!IEC JTCJ (General 

IT standards, programming languages, networking, microprocessor systems) 
- International standardization in software engineering. The activities ofISOIIEC JTCJ/SC7 

(Standards for SW development and system documentation , evaluation and metrics, life cycle 
management, support oflife cycle process, software integrity, process assessment) 

- International standardization in quality management and assurance. The ISO 9000 series ... and 
the others (Standards on terms, manuals/guide, plan/project, economics and training, the 9000 
series, standards on the application of 9000 family standards) 

A fourth lecture also was prepared titled: 
National policies and government strategies on electronics industry and information technology. A 
comparative study on 8 Asian countries. 
The major findings of this lecture had been discussed with the representatives of the national 
counterpart. The conclusion was drawn that this comprehensive study would be presented on a 
seminar during the international consultant's 2nd mission inviting the representatives of ministries and 
official bodies who would participate in the implementation of the Electronics Policy. 

The next phase of project execution included: 
analysis of the Questionnaires, 

- the specification of the hardware and software to be installed at Ministry of Science and 
Technology for operating the data base and to advise on the tender proposals 
elaboration the program and organizing the 2-week study tour of the Pakistani specialists 
developing a proposal for the structure of data bank on the Pakistani electronics industry 
2nd mission of the international consultant 

The circulation and collection process of the survey had difficulties both with deadline and with the 
number of contributing organizations, the participating companies had moderate response attitude. The 
submission of the survey data was scheduled the end of 1998, .but they were submitted by the national 
counterpart during the 2nd mission of the international consultant, in October 1999. Analysis process 
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was finished in November 1999 (see contributing organi~'ons in.Annex II, results in znd Progress 
Report). 

Based on the computer hardware and software specification (Annex III) a tender procedure was 
conducted by UNIDO and the equipment was delivered and installed at MoST in June 1999. 

The Contractor's Home Office (SAGE Ltd. Budapest, Hungary) elaborated the program of the 2-week 
study tour with the cooperating counterparts. The candidates, excepted by UNIDO, were the National 
Consultant and the Deputy Electronics Advisor of the Electronics Wing ofMoST. 
The proposal of Home Office was discussed and was accepted, which covered the following major 
topics: 

System of governmental funding ofR&D (especially for SMEs), international joint R&D funds 
Establishment of industrial parks, legislative measures and incentives 
Visit of an high-tech electronics industry company and industrial park 
Standardization issues 
Certification, testing and conformity marks 
International and national programs on Quality systems 
Role and organization of professional associations, societies 
College/university level education system in electronics, telecommunication and information 
technology) 

- Visit at the UNIDO Hungarian National Committee and UNIDO Vienna, to discuss project issues 
The study tour was completed in full details between 12 June 1999 - 24 June 1999 (see program in 
Annex IV, detailed discussion in 2nd Progress Report). 

In order to develop a data base for MoST on the characteristic data of the Pakistani electronics 
industry, an MS Access data-base pilot structure was designed by the Contractor. The identification of 
the electronics enterprises' relevant data was the task of the national consultant. 

The 2na mission of the international consultant (8 October 1999 - 6 November 1999) had the tasks as 
follows: 

Testing the data base pilot structure with the implemented MS Access software 
Based on the 1st mission and the processed Questionnaires summarizing the company audits with 
national counterpart's officials 

- Advise, consulting support and lectures on government strategies for electronics industry, 
information technology 

- Advise, lecture on introducing software engineering and assessment methods 
Advise, consulting and lecture on integrated R&D projects, the requirements for testing 
laboratories and conformity marks 

- Discussions on technical, fiscal and legislative measures to establish Technology Parks, based on 
the experiences gained on high-tech Technology Park during the study tour of the Pakistani 
specialists. 

The training and lecture courses were discussed with the national counterparts representatives and a 
two-day seminar with six presentations were held by the international consultant (see program in 
Annex V, slides in Volume II of 2nd Progress Report). 
Besides the project oriented direct tasks the international consultant elaborated abstracts of project 
proposals for the Secretary of Ministry of Science and Technology. 

The final phase of the assignment was focused on: 
Designing the final structure of the data base on Pakistani electronics industry 
Analysis of ongoing projects,· plans directly or indirectly related to electronics industry and 
software 

- Analysis of regulations on legislative, fiscal, intellectual property rights issues, developing 
recommendations 
Analysis of regulations and plans on quality, standards and environmental issues related to 
electronics industry, developing recommendations 

Final Report 8 



High level advisory assistance to the Government of Pakistan in implementing Electronics Policy UT/P AK/96/098 

The 3rd mission of the international consultant (7 May 2000 - 27 May 2000) was aimed to fulfill the 
following tasks: 

Implementing the data-base software at the Electronics Wing of the Ministry of Science and 
Technology, demonstration of system capabilities, training MoST personnel on data uploading and 
system operation (see description in Annex VI). 
Discussion and advice on electronics industry's potential, components strategy, proposal on 
directions of development 
Final consultations on policy planning, implementation mechanisms 

The post mission period included the development of proposals, and the drafting of the Final Report. 
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4. Analysis of the data 

The detailed analysis of visits at industrial enterprises, research institutes, software houses and 
colleges/universities was summarized in the 1•t Progress report, the analysis of the Questionnaires was 
discussed in the 2nd Progress Report. This chapter deals with the major tasks of the governmental 
institutions (federal ministries and other bodies) which are involved in policy planning and decision 
process. The decision mechanism of initiatives/policies related to electronics is also introduced. 
National initiatives/plans/policies having overlaps with electronics/software industry is discussed as 
well. The status quo of standardization and quality issues, fiscal and legislative background is also 
introduced. 

4 .1 Institutions and organizations in contact with (Electronics) Industry 

4.1.1 Federal Ministries 

Ministry of Commerce 
Imports and exports across custom facilities 
Inter-provincial trade 
Organization and control of chambers and associations of commerce and industry 
Tariff (protection) policy and implementation 

Major attached departments: 
Cotton Board 
Department of Insurance 
Export Promotion Bureau, Karachi: 
Formulating the export policies, promote and support sustained growth in export 
Textile Quota Management Directorate 

Ministry of Communications 
Posts 

- National level planning and research in road transport 
Inland water transport 

- Navigation and shipping 
- plus all infra-structural facilities 

Major attached departments: 
Pakistan Post Office Department 
National Transport Research Centre (NTRC), Islamabad 

. Pakistan Software Board (until 28 February 2000, then connected to Ministry of Science 
and Technology) · 

Ministry of Industries and Production 
- National industrial planning 

Formulation of industrial policy 
Promotion of investment in industry incl.foreign investors 
Grants and patterns for investors and registering new industrial designs 
Establishments of standards for weights and measures 
Establishment of Export Processing Zones 

Major attached departments: 
Dept. of Explosives, Rawalpindi 
Dept. of Supplies, Islruµabad 
Patent Office, Karachi 
Textile Commissioners Organization (TCO), Karachi 

Board of Investment, Islamabad: 
generate investment opportunities in all sectors of the country 

- provide investment facilitation services 
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develop National Industrial Zones (NIZs) 
act as a one-stop-shop and focal point of contact between potential investors and government 
agencies 

Export Processing Zones Authority, Karachi: 
develop master plan for the export processing zones 
develop and maintain infrastructure facilities 
attract foreign capital, technology and modern management facilities 

- . create a source of supply for such components and parts as are imported for domestic 
needs 

Small and Medium Enterprise Development Authority (SMEDA), Lahore: 
apex policy making body for SMEs 

- provide and facilitate support services for SMEs 
prepare plan for action to revitalize the role of small business in the development of the 
economy 
coordinate between SBFC and commercial banks in arranging finance for the self­
employment scheme 

Organizations (Autonomous) 
Experts Advisory Cell, Islamabad 
Pakistan Industrial Technical Assistance Centre (PITAC), Lahore 
Threadlines Gallery, Islamabad 
Pakistan Institute of Management, Karachi 

Planning and Development Division 
- Preparation of comprehensive National Plan for the Economic and social development of the 

country 
Formulation of the annual plan and annual development program from National Plan 
Recommendations concerning orderly adjustments 
Monitoring the implementation of all major development projects and programs 
Evaluation of ongoing and completed projects 
Identifications of regions, sectors and sub-sectors lacking adequate portfolio of projects 
Organization of research in various sectors of the economy to improve the data base and 
information as well as to provide analytical studies 
Development of appropriate cost and physical standards for effective technical and economic 
appraisal of projects 
Coordination of Social Action Program with World Bank and other Donor Agencies 
Administrative control of National Logistics Cell 

Revenue Division (Ministry of Finance) 
Tax policy 
Tax administration 

- Administration of Customs and Excise Group, and Income Tax Group 

Major attached department: 
Central Board of Revenue (CBR) 

Ministry of Science and Technology 
- Establishment of institutes and laboratories for research and development in the scientific and 

technological fields 
- . Establishment of science universities, as specially assigned by the Federal Government 

Planning, coordination, promotion and development of science and technology. Monitoring and 
evaluation of research and development works 

- Promotion of applied research and utilization of results of research carried out at home and 
abroad 
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Guidance to the research institutes in the Federation as well as the provinces in the fields of 
applied science and research (developing infrastructure, marketing) 
Coordination and utilization of manpower for scientific and technological research 
Promotion and development of industrial technology 

- Promotion of scientific and technological contacts and liaison nationally and internationally, incl. 
dealings and agreements 

- Initiate promotion measures for establishment of venture capital companies 
- Promotion of metrology standards, testing and quality assurance system 

Major divisions 
Scientific and Technological Research, Policy and Coordination (wings: Electronics, 
Technological, Planning &Development) 
- National Institute of Electronics, Islamabad 
- National Institute of Silicon Technology, Islamabad 
- National University of Science and Technology, Rawalpindi 

Pakistan Council of Appropriate Technology, Islamabad 
Pakistan Council of Research in Water Resources, 

- Pakistan Council of Science and Technology (PCST), Islamabad 
- Pakistan Council of Scientific and Industrial Research (PCSIR), Islamabad 

Pakistan Science Foundation, Islamabad 
Pakistan Scientific and Technological Information Centre (P ASTIC) 

- Pakistan Standards Institute (under reorganization, will be awing of Pakistan Standards and 
Quality Authority - PSQCA) 

- National Physical and Standards Laboratory, Islamabad 

- IT and Telecommunication (effective from 1st March 2000) 
- Pakistan Telecommunication Corporation Ltd. 

Pakistan Software Export Board 
- Pakistan Computer Bureau 

Telephone Industries of Pakistan 
Statistics Division 

4 .1.2 Provincial Departments 

The major function of these departments is to develop and manage small industrial estates, promote 
SMEs, to organize vocational training and to manage technology specific service centers. The 
departments are: Directorate of Industries (Quetta, Belochistan), NWFP Small Industries Development 
Board (Peshawar), Punjab Small Industries Corporation (Lahore), Sindh Small Industries Corporation 
(Karachi) 

4.1.3 Chambers and associations of Commerce, Industries and Trade 

Federation of Pakistan Chambers of Commerce and Industry (Karachi) has 34 local chambers all over 
Pakistan and The American Business Council of Pakistan (Karachi) is also the member of FPCI&T. 

There are 84 professional associations in Pakistan, of which eight associations are actively in 
electronics/supporting/software industries. They are as follows: 

- Pakistan Capacitors Manufacturers Assoc., Lahore 
Pakistan Computer Association, Karachi 

- Pakistan Cottage Electronics Manufacturers Association (P ACEMA), Lahore 
Pakistan Electrical Equipment Association, Lahore 
Pakistan Electronics Manufacturers Association, Karachi 
Pakistan Plastic Manufacturers Association, Karachi 
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Pakistan Small Industries Association, Karachi 
Pakistan Software Houses Association (PASHA), Karachi 

4.2 Policy planning and approving process 

The formal process of approval of policies initiated by the Ministry of Science and Technology is 
illustrated on flowchart (Annex VII). The major milestones of the process are represented by the 
Ministry of Science and Technology, the National Commission on Electronics, the Division of 
Planning & Development, the Finance Division, the Cabinet and the National Assembly. The specific 
feature of the procedure adopted is that the approval and publicly announced status of the plan/policy 
is not followed by automatic implementation. Budget evaluation and approval (or rejection) is an 
independent process, which follows the Assembly decision. The approved (by National Assembly), 
but rejected (by Finance Division) plans are eligible for submittal the next year, but with the same 
uncertain budgetary approval results, and the danger that the plans will be gradually outdated might be 
a real problem. 

4.3 Governmental policies and plans with effect on electronics 

4.3.1 National Technology Policy 

In 1993 the Government of Pakistan (the Technology Wing of Ministry of Science and Technology) 
formulated a National Technology Policy.! This Policy has overlaps with topics of the Electronics 
Policy, its objectives and the implementation mechanisms/action plans serve as useful 'pilot plans' and 
source of information for the implementation of the Electronics Policy. 
In the Technology Policy it was' expected, that by the end of the century Pakistan would be a 
contributor to the international stock of technology. Technology Policy would effect all institutions 
engaged acquiring, diffusing and upgrading technology and in developing human capital. There are 
four main objectives of the policy: 
i) Bridge the gap between the best local and the best international practices in industrial 

technology · 
ii) Bridge the gap between the best and the sub-standard local practices in industrial technology 
iii) Improve and develop technology to enhance international competitiveness in the long run 
iv) Technical manpower development 
The realization of the objectives is guided by the following strategies: 
i) The private sector will have a leading role 
ii) The policy will promote the development of a viable Metrology, Standards, testing and 

Quality System 
iii) The policy will promote the development of an efficient R&D system 
iv) The policy will strengthen the channels for the dissemination of techno-commercial 

information 
v) Efficient technology transfer will be promoted through the liberalization of regulations and 

through the promotion of direct foreign investment 
vi) The policy will promote technical manpower development 
vii) The policy will target also small and medium industry 
viii) Environmentally sound and sustainable technologies will be promoted 
ix) The policy will encourage the use of informatics 
x) The policy will promote new and emerging technologies 
xi) National Technology Policy will harmonize its recommendations with the National 

Development plan and other.related policies 
To implement the strategies of the Technology Policy the following instruments have been devised: 
i) A liberal regime for technology transfer and means to attract foreign investinent 
ii) Effective mechanism for assessment, selection and introduction of technologies 
iii) Rationalization of R&D system 
iv) Commercialization ofR&D 
v) Strengthening industrial infrastructure 

Final Report 13 



High level advisory assistance to the Government of Pakistan in implementing Electronics Policy UT/P AK.1961098 

vi) Framework for industrial extension 
vii) An effective metrology, standards, testing and qualify system 
viii) Effective dissemination of techno-commercial information and information technology 
ix) Promotion of technical education and vocational training 
x) Financial support for technology development 
xi) Trade and tax policy as technology development instruments 
xii) Improvement of intellectual property rights 
xiii) Development oflocal capacities for new and emerging technologies 
xiv) Inter-organizational implementation mechanism 
The Technology Development Action Plan provides a framework for implementation of the National 
Technology Policy. It comprises two parts: 
1. The Action Plan, which underlines specific policy actions and related projects and identifies for 

the 14 instruments objectives, specific actions, outline costs, provisional time scale and 
implementing agency. The Action Plan has 65 projects with a budget of 1284,5 million Rupees. 

2. The Technology Development Plan, which gives a list of projects selected to support the National 
Technology Policy and the Acton Plan (91 projects, 1486,55 million Rupees). 

The Technology Development Projects included e.g 
Informatics - the establishment of CAD facilities, 

- HDR - post diploma courses in computer hardware, establishment of Institute of Computer 
Studies, establishing regional Computer Centres to offer training and services 
Budget was planned for project proposals in Metrology, Testing, Standards and Quality Systems 

The Policy was implemented in 1993 but the process was slowing down, majority of the projects did 
not start, financial cutbacks were also experienced and the implementation practically came to a halt. 

4.3.2 9th 5-year Plan 

The 9th 5-year plan (1998-2002) development strategy is that manufacturing sector should focus on 
enhancing efficiency and international competitiveness of the local industry. The subsectoral priorities 
state that the development of Hi-tech and electronics industry is essential. The Plan has included 
chapters both on information technology (1,00 billion Rupees) and electronics/software development 
(500 million Rupees). 
This plan has a chapter on Electronics/Software development. National projects have to be set to 
encourage electronics industry, with priorities as follows: 

Silicon foundry in the private sector through joint venture agreements 
- Design and launch national communication satellite/ancillary ground equipment 

Setting up a national optical industry 
Setting up Electronics Parks for the promotion of the Electronics industry. 

However no fresh investment is foreseen by the Plan in Electronics sector until smuggling is curbed 
with effective measures. 
Software development industry was planned with an annual 40% growth rate, and evaluated as one of 
the fastest growing sectors. Training and retaining manpower was seen as the most important aspects 
to achieve the goals. 
Several topics have been identified which should be undertaken in software field and related services, 
e.g.: 

Feasibility study to be conducted for the establishment of training institutes in Pakistan where the 
existing teachers of the software development fields will be trained 
Training instructors and other software professionals in foreign countries 

- Action learning program for graduates through extensive one year Post Graduate Diploma courses. 
The major projects during the Plan's lifecycle will be the development of Software Technology Parks 
in all major cities of Pakistan. ·. 
Till date (May 2000) the 9th 5-Year Plan officially has not been implemented. 
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4.3.3 Information Technology Policy 

In 1998-99 the Pakistani Government developed the national 'Information Technology Policy', which 
has been reformulated in 2000, and is planned to be public Fall 2000. The last draft, ready for 
submission to the Cabinet, consists of four major parts: IT Policy, Implementation, Action Plan and 
Incentives package. 
IT Policy involves: 
- Vision, Mission, Goals 

IT Policy Strategies (HRD, IT Education, IT Training, Infrastructure Development, 
Telecommunications, Databases and Platforms, Technology Parks) 
SW Development Policies (SW Industry Development, Development of Local SW, Urdu and 
Regional languages) 
SW Development (Promotion of SW Export, HW Industry Development, Manufacturing, 
Technology Transfer and R&D) 

- Internet (Internet market Development, IP Delivery Mechanism) 
Incentives (Incentives, Fiscal Incentives, IT Promotion and Awareness) 
IT Usage (IT in Government, IT in the Economy and E-Commerce) 
Legislation an Regulations (Legislation, Regulation) 

IT Policy also involves coincidences with Electronics Policy such as hardware manufacturing, 
developing software industry, upgrading university training, quality issues, legislative issues. These 
include: 
- Hardware industry development: competition with developed countries and manufacturing 

products of high volume and rapidly changing variety (e.g PCs) is not recommended. Focus 
should be placed on niche markets with large value added content. However local assembly of 
HW parts /sub assemblies shall be encouraged, and supporting industry needs upgrading to 
produce primary components. 
Software export, software industry: promotion of IT service areas, which require minimum time 
and can be started with currently available skills. Major multinationals operating in Pakistan will 
be encouraged to settle SW facilities and to bring international business through these channels. 
SW industry is planned to be free of all duties and taxes 
HRD aims both developing quality education and to retain trained manpower due to emigration. 
The implementation of standard curriculum is planned; the existing curriculum, last revised in 
1986, has to be updated. Teachers' training needs to be organized and arranged, the establishing of 
faculty chairs is planned which involves research as well. For high quality education the capacity 
of 15 institutions (both public and private) will be built in areas like Computer Science, Computer 
Engineering 

Submission of the IT Policy to Cabinet is planned in 2000. 

4.4 Standardization, quality management 

National standards in electronics, published by the Pakistan Standards Institute are extremely low in 
numbers, the country has been inactive on the international standardization arena. The implementation 
of ISO standards in Pakistani industries was a slow process, characterized by the lack of awareness 
because of the low quality demands of the local market. Just recently the understanding of quality 
issues and ISO 9000 quality standards is being developed which process is fuelled by the growing 
demand for exportabl~ products (certifications in Pakistan - 1997: 50 companies, 31 December 1999: 
900 companies, 31 April 2000: 1300 companies). Developing the awareness for the ISO 14000 
environmental standards still needs strong nationwide actions (certifications in May 2000: 8 
companies). 
Certification is executed exclusively by foreign certification agencies, the lack of a national 
certification body is a major obstacle to raise a quality culture in the country. To fulfill this role under 
the administrative control of the Ministry of Science and Technology, the Pakistan Standards and 
Quality Control Authority (PSQCA) has recently been established. PSQCA will provide the services 
formerly offered by both the Pakistan Standards Institute (PSI) and the Central Testing Laboratory 
(CTL). Certification for ISO 9000 standards and ISO 14000 standards also will be provided. The 
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establishment of the body is partly funded by the Asian Development Bank. Reorganization in May 
2000 has not been finished, the post of Director General is vacant. 
The lack of a national accreditation body has also added to the difficulty of fostering standards in 
industry in Pakistan. All certification agencies operating in Pakistan are currently accredited by 
foreign agencies. The National Accreditation Council (NAC), under the administrative control of 
Ministry of Science and Technology, will provide indigenous accreditation services for Pakistan. 
The low level of commercial testing and calibration services for industries in Pakistan provides 
another barrier for the implementation of quality and environment standards. The National Physical 
and Standards Laboratory provides calibration services, but it is located in Islamabad, far from 
industrial centers where services are required. Industries have to contract for the testing services of 
foreign laboratories in order to ensure rapid and accurate service. 
The two governmental bodies, responsible for administering programs relating to ISO standards, are 
the Ministry of Science and Technology and the Export Promotion Bureau of the Ministry of 
Commerce. Ministry of Science and Technology responsible for partial funding and administration of 
the ISO incentive program, which provides a grant (200,000 Rs.) to industries that have gained ISO 
certification or are in the process. They also organize lead auditor and auditor training courses. Export 
Promotion Bureau co-funds the ISO incentive program in conjunction with Ministry of Science and 
Technology and is also involved in information dissemination concerning ISO standards. The 
Environmental Protection Agency of the Ministry of Environment is the leading government 
counterpart involved in promoting environmental management standards for industry in Pakistan. 
The Federation of Pakistan Chambers of Commerce and Industry and the local Chambers have begun 
to offer information, reference materials and other related services on standards through the 
establishment of Expert Cells within their offices. Industry Associations vary in their involvement in 
promoting standards for their members, in electronics just the first steps have been taken. 
The National University of Science and Technology started instructing students on importance· of 
quality assurance and environmental standards. Other institutes train existing management staff 
through specialized courses and seminars, and commercial consulting and training services on 
standards are also offered to industries. 
International contributions also promote standardization for industries in Pakistan in order to facilitate 
trade. The World Bank, the Asian Development Bank, the Department for International Development, 
the Swedish Embassy and the European Union are interested in projects fostering quality standards for 
industry. 

4.5 Investment policy incentives. 

Investment is in the focus of national efforts to increase the output of national economy. In the mid 
90s foreign direct investments doubled (442 million USD in 1994, 1091 million USD in 1996). 
Investment of the private sector is considered to be the primary fuel of the Five-Year Plans of the 
country (during the period of the 8th Five-Year Plan the private sector had about 94% share of the 
manufacturing sector's investments). The latest Investment Policy was made public by the Board of 
Investment in 1999. The major issues, connected to industry and manufacturing sector are as follows: 
Incentives 
Manufacturing /Industrial sector has been prioritized in four categories: 
(A) Value Added or Export Industries (including Electronics Industry) 
(B) Hi-Tech Industries (including Infonnation technology) 
(C) Priority Industries (including Medical diagnostics equipment/devices and R&D !fechnical testing 

facilities 
(D) Agro-based Industries 
Tariff 
- Zero rated customs duty on imported raw materials used in producing for exports (custom dusty 

for raw materials used for local TV industry - picture tubes, tuners, transformers, back and front 
covers - is 5%, for modules and subassemblies 10%) 

- Zero rated customs duty on plant, machinery or equipment (which is not manufactured locally) for 
industries (A) and (B) categories 
10 percent customs duty on items - see above - for industries (C) and (D) categories 
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Fiscal (tax relief) 
First Year Allowance can be utilized to set off the statutory income in the year of assessment, 
unutilized allowance can be carried forward to subsequent years. The rates are: 

Category (A) and (B): 90% of the cost of plant, machinery and equipment 
Category (C) and (D): 75% of the cost of plant, machinery and equipment 

Re-investment Allowance also exists for investors who wish to re-invest the earnings to expand 
existing manufacturing facilities, improving technology. 50% of cost of Plant, Machinery and 
Equipment is allowed as Re-investment Allowance. 

Corporate tax rates 
for public companies 3 3 % 
for private companies 43% 

Industrial Zones 
A scheme for National Industrial Zones (NIZs) engulfing industrial estates, Export Processing Zone 
(EPZ), Free Industrial Zone, Free Trade Zone has been launched. 

Export Processing Zone Authority Ordinance was issued in 1980 by the Government of Pakistan 
with the mandate to plan, develop, manage and operate Export Processing Zones in Pakistan. 

The incentive package includes: 
100% ownership rights 
100% repatriation of capital 
100% repatriation of profit 
No minimum or maximum limit for investment 
Duty and tax free imports 
Duty and tax free export of finished products 
Income chargeable under the head 'Capital gains' is exempt from tax 
Income accruing outside Pakistan is exempt from tax 

(Existing EPZs: Karachi, Sialkot, Risalpur, plans are developed for Lahore, Multan, Quetta, 
Hyderabad, Sukkur, Gaddani, Nooribad and Mirpur) 

Free Industrial Zone will be a multi-product zone where a variety of export products can be 
manufactured, traded, exported or re-exported. Incentive packages will be offered on the pattern of 
EPZ. 
Free Trade Zone will serve as an effective instrument to boost up Export Trading. The zone set up 
as an enclave separated from Domestic Tariff Area is intended to provide duty free environment 
for trading of exportable products at low costs. The Free Trade Zone will be allowed similar 
concessions and facilities as are admissible to Free Industrial Zones. 

4.6 Legal background, copyright. intellectual property issues 

The amended Copyright Ordinance (1962) with reference on software issues was approved in 1992. 
Recent random police actions initiated by the Business Software Alliance against software piracy is 
based on this Ordinance. New Copyright Act is under development by the Ministry of Education 
Protection of Software Ordinance was approved by the Cabinet in 1997 and submitted to the 
Assembly in 1998, but the procedure was interrupted in 1999. Reconsideration of the proposal was 
carried out by the Pakistan Computer Bureau and the Ministry of Science and Technology and the 
latest draft is the Protection of Software Ordinance, 2000. This draft involves the major issues 
including SW registration procedures, IPR in registered software, transfer of IPR, grace period to 
obtain authorization, infringement oflPR, punishment rates, divulgence of information. 
Amendments have been carried out on Patent and Design Act to meet the requirements of WTO (by 
Ministry oflndustries and Production), Trade Marks Act (by Ministry of Commerce). 
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5. Findings 

5 .1 Governmental-organizational 

The topics is characterized by three major obstacles: slow progress, lack of information, lack of human 
resources. In details: 

The frequent changes of priorities and the declining performance of economy led to gradual halt of 
initiatives (Technology Policy) or unacceptably slow realization process (12 years till date for 
Islamabad Tech Town) 
The independent decision mechanism for the technical and financial approval of projects could 
result delayed implementation of outdated plans. 
No action has been taken yet in implementing the Electronics Policy, however efforts are being 
made to initiate the upgrading/protection of the local industry by providing fiscal and legislative 
incentives. 
The Electronics Policy has items, which in the recent economical realities are beyond addressable 
targets (increasing self-reliance in materials/components, investing in IC manufacturing facilities). 
The status quo statements and analysis of the existing capabilities are also overestimated (e.g. the 
availability of manpower, research capacity in the required quantity and quality). Due to statement 
of the Electronics Policy on possible revision and updating, the corrections have to be done. 
The implementation of Electronics Policy needs budget, converging decisions focusing on actions 
instead of bureaucratic and organizational issues. 
Private sector is mentioned as key participant in the realization of the Electronics Policy, but 
government has not reliable information on its capability and quality. This problem was evident 
when software houses and private universities were visited, which represented good international 
standard, high above the national public sector's level. 
The discrimination between public and private sectors has to be eliminated in taxing and the 
donation of research and development funds. 
IT capabilities of ministries need upgrade, local network and data base does not exists (in many 
cases instead of using government or ministry domain names, official E-mailing with high ranking 
staff members is done through international free mail providers) 
There is a lack of good practice in handling multi-discipline topics where many governmental 
bodies are involved. Senior officers have not been informed in proper manner and time. 
In overlapping fields low information exchange rate and cooperation is experienced between 
ministries (the latest example in supporting industry issues - molds and dies - between Ministry of 
Industries and Production, and Ministry of Science and Technology) 
Ministry wings work in a quite isolated manner, reliable information from other units even on 
coincident topics is not available. 
Due to complex tasks of ministries the units are understaffed (e.g Electronic Wing which is in 
charge of the national electronics industry, has two permanent staff members with university 
degrees) 

5 .2 Electronics industry 

Practically domestic electronics material and components industry does not exist. Any initiatives 
had taken to establish such industry all failed in the past years. A few exceptions exist, the large 
telecom companies produce components for own needs. 
In Pakistan electronics industry means in fact consumer electronics and telecommunication. 
Large-scale smuggling, pocket import and the ineffective measures to curb this kind of business 
resulted the closing down of many industrial units. 
In the last 3 years the existing companies experienced a sharp decline of business, due to the 
growing problems of the national economy. All segments of electronics was involved in this 
process and sensitive losses of export market was experienced. However, new export markets are 
also considered by companies of the Export Processing Zones. 
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The majority of the companies have been doing business in the Contract Manufacturer (CM) 
category using simple reverse engineering methods. A few companies considered themselves as 
Original Equipment Manufacturers (OEM), mostly in the telecommunication segment. 
Extensive use of quality standards is not experienced, mandatory testing is also out of scope of the 
daily practice 
The operation of many SMEs results serious environmental hazards. Companies work in 
populated areas and disposal of the wastes is a common practice. In other cases waste material is 
collected and sold to people, the future of the material is out of focus of the company. 
There is an evident lack in using or selling patents, know-how. The upgrading of CMs to Original 
Design Manufacturer (ODM) or to Original Equipment Manufacturer (OEM) needs innovative 
approach of the firms. The need for technology transfer has not been recognized yet by the 
companies. Governmental bodies, professional organizations have much to do to change the 
situation with systematic training and preferences. 

5 .3 Research institutes 

The institutional infrastructure of electronics needs upgrading. This upgrading is meant in 
technology, equipment and manpower (National Institute of Electronics has about 36 staff 
members with university degree, which is an extremely low figure concerning the institute's 
complex tasks in electronics) 
Investment projects, major international R&D cooperation or international funds are not available 
for the research institutes. 
Better information flow has to be built up between research institutes and government. Institutes 
submit R&D policy recommendations and contributions without response from governmental 
sources, and the actual actions are out of the institutes' sight. 
The institutes experience a central over-regulation attitude of the government, which is considered 
the major barrier in the commercialization process. However commercialization also needs more 
innovative approach. Till date patents or know-how have not been marketed by the institutes. 

5.4 Software industry/houses 

The SW companies have experienced a gradual decreasing of the domestic software market in the 
last three years, many companies work exclusively for export market (basically for US). These 
companies have top qualified employees and good IT infrastructure. 
One of the chronic problems is the skilled manpower. The number of available professionals and 
the graduating students pro annum is below the needs of SW industry and does not fulfil the 
expected figures of SW export (export is an estimated 30 million USD, the number of software 
professionals is around 3500, and about 500 new degree holders can be added annually). This 
manpower capacity is about 10% of the country's estimated needs. 
Software vendors emphasize the need for the more frequent actions of the Business Software 
Alliance and the police because the legal software market is hampered by the pirated software 
business (its share is estimated to 86% of the market). Police actions are reported from cities 
(Lahore, Karachi, Multan), but e.g. in Islamabad illegal copies of software packages are 
everywhere on sale in leading bookstores (on a 60Rupees/CD price). 
Standard software quality assessment methods have not been used, the companies apply own 
methods which raise questions on the company's assessment procedure. 
About 38% of the software houses classified themselves into the 'Leader 1 category, which value is 
acceptable especially when the exporting firms are concerned. The rest of companies belongs to 
the 'Fast follower 1 category and· none of them is considered as a 'Follower'. 

5 .5 HRD/Colleges/universities 

The leading public universities have to face growing difficulties both in funding and in efficiency 
issues. The departments, which are associated to electronics industry and information technology, 
are unable to invest into instruments, equipment, information and faculty member mobilization. 
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The stagnating economy prevents industrial contracts, the very rare cases of donation are 
depending on personal contacts. 

- Highly qualified people leave for private institutions, and the universities face the problem of 
manpower shortage. This process is generated also by the suspension of donating PhD grants, the 
consequence is a very serious shortage in PhD professionals throughout the country. 

- The majority of universities are 'teaching universities. The infrastructure, the low number of 
faculty members and the extensive classwork (around 20 hours pro week for one faculty member) 
exclude the possibility of any research or work on fund generating industrial contracts. 

- The isolation of the university community is observed. The professional staff has no connection 
with policy and R&D formulating bodies, no major international projects or even active R&D ties 
are not available for the engineering departments. 

- A strong dividing line exists between the public and private universities, the latter institutions have 
to tackle many preconceptions. However because of the availability of funds and qualified 
manpower, they are gradually reaching a leading role and reputation in professional communities. 
Private universities expressed needs for cooperation with public R&D organizations. 

- The general impression is that upgrading of the prestigious public needs immediate actions. The 
HRD goals of Electronics Policy and IT Policy (Schools of Excellence, high level training of 
manpower, conducting research) are beyond the recent infrastructural capacity of th,ese 
institutions. 

5. 6 Standardization, quality systems 

- The actions taken in recent years, the establishment of the Pakistan Standards and Quality Control 
Authority (PSQCA) creates the necessary framework needed to meet the quality issues of 
Electronics Policy. 

- To place electronics export on a sound basis, the knowledge, dissemination and the use of 
ISO/IEC technical standards is also of vital importance. Pakistani electronics industry has shown 
modest activity in this field. 

- To fulfill the ambitious software development plan the software assessment methods and in 
general the ISO software engineering standards provides the internationally accepted sound basis. 
Till date only few applications of these methods have been observed. 

5. 7 Fiscal incentives 

- The latest Investment Policy involves an incentive package of positive modifications (e.g. IT is 
considered Category (B) industry). However the emphasized importance of the private sector does 
not justify the differences of corporate tax between public company and other company (33% and 
44% respectively) · 

- The changing (decreasing) custom duties met the sporadic opposition of the local manufacturers. 
In cases the rate of custom duty was not based on acceptable justification (different rates for PC 
central unit vs. keyboards, printers and other peripherals, -this problem have been solved with 0% 
custom duty rate) 

5.8 Legislative issues. 

- The Government has shown activity in updating the legal background of copyright, IPR, patent 
and trademark issues, coordinated with international obligations. In fact the necessary legislative 
frame has been created for electronics and software industry. 
Software market is waiting the ~ate of coming to force of the Protection of Software Ordinance, 
and regular actions are requested to clear up the software market from pirated software. 
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6. Recommendations 

6 .1 Implementation of Electronics Policy 

The implementation of Electronics Policy needs the following instruments: 
Mechanism for assessment, selection and introduction of technologies 
The establishment of an Electronics Industry complex in Pakistan is not foreseen in the near 
future. This investment intensive solution brings mass production of products and it is not justified 
by the size of local or export market. The only realistic way to establish Hi-Tech components 
industry is to attract multinationals to open plants in Pakistan. 
The planned priorities are recommended to change from self-reliance on components and 
materials to the direction of utilizing and developing the existing electronics profile: 

electronics design, 
manufacturing of custom tailored PCBs, 
manufacturing and assembling of IT hardware units, 
telecommunication equipment, 
thermal and electro-photo defense equipment, 
computer -telephone integration services, 
network design, 
consumer electronics 
supporting industries (plastic, metal parts) 

Improvement of Research and Development network 
The immediate priority is to use the existing resources of R&D more efficiently. This can be 
achieved by upsizing the staff to efficiency level, set priorities in research topics due to 
industrial needs, use incentives to utilize research capacity of universities in industrial R&D. 
Increase awareness of budget decision makers to allocate 1-1.5 percent of GNP for research 
and development 

Commercialization of R&D system 
R&D programs in the public sector have to be evaluated on commercial criteria. Financial 
incentives, linked to market success have to be provided to institutions and individuals 
involved in R&D. Steps have to be taken to foster private investment in product-oriented 
research and development 
Public sector R&D institutions has to actively market their facilities and services and they 
have to rely increasingly on self generation of funding 

Developing industrial infrastructure 
Incubation centers have proved successful in providing directly needed assistance to new 
companies. The establishment of incubation centers is recommended in existing or planned 
estates. Technology parks (Tech Towns) are the primary places to concentrate high-tech 
industries and to promote their cooperation 

Effective metrology, standards, testing and quality system 
Awareness has to be created among local consumers to exert on domestic pressure on 
manufacturers to produce high quality products. Studies will be conducted and disseminated 
on modern industrial management methodologies with a view to promoting quality 
consciousness. In order to foster nationwide quality initiatives and to promote 
electronics/software industry and export the recommendations can be summarized as follows: 
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Strengthen the capacity and efficiency of Pakistan Standards and Quality Control 
Upgrade the facilities of National Physical and Standards Laboratory, promote the 
establishment of new testing laboratories in major industrial regions 
Initiate the accreditation of testing laboratories 
Elaborate training program on international standards system 
Take actions to participate in international standardization process m major 
electronics/software ISO/IEC Technical Committees 
Implement software assessment an software engineering standards. Bearing in mind that 
software industry products and services key role in improving the nation's economy in 
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Pakistan, the establishment of a Software Quality and Testing Unit is recommended (see 
Annex VIII) 
Initiate and implement standards/quality campaign 
Take measures to improve consumers protection 

Promotion of technical education and vocational training 
The existing factors are: 

Skilled manpower is not available in the required quality and quantity 
The major human resource of quality professionals is high level education. This includes 
both degree programs and training. 
Large number of highly trained professionals emigrate 
A very large number of educational/training institutes exist 
Limited resources can be mobilized for almost limitless demands 

A comprehensive HRD program has to be developed for implementing Electronics Policy in 
synergy with coincident fields HRD of IT Policy. This program address major issues as 
follows: 

An implementation body has to be formed to work on issues like curriculum development, 
faculty chairs, visiting faculty chairs, teacher training, scholarships and infrastructure 
development. 
A body for accreditation has to be established to ensure the quality of 
Electronics/Software education and training. This body will be responsible for collecting 
data on educational institutions, rating the institutions and disseminating information on 
the institutions 
Establishment of a HRD fund is recommended to improve the quality of 
electronics/software education, upgrade infrastructure including laboratories, develop 
faculty, provide student scholarship. 
A managing body for the HRD fund has to be formed, which is responsible also to 
mobilize international agencies for financing Electronics/Software training 
Continuous monitoring of education and training is needed using metrics 
Development of standardized curricula is recommended on Bachelor level 
A scholarship scheme has to be established to enroll the best students in graduate 
education 
Teachers training needs to be arranged 
Establishing faculty chairs is recommended to attract and to retain qualified faculty 
Universities have to be encouraged to collaborate with private sector for conducting 
training programs when the facilities are available (e.g. vacation period) 
Facilitation and encouraging is recommended for training and hiring women in 
electronics/software sector to utilize this human resource and to reduce unemployment 
Forced awareness has to be devel()ped for politicians and top Government policy makers 
to convince them to promote electronics/software at all levels 
The establishment of tele-education, virtual education and training institutions is 
recommended 

Financial support for electronics 
Private sector has to be encouraged to finance innovative and technology intensive projects. 
Financial incentives are provided to stimulate private sector investments in research and 
development. 
Electronics Policy oriented projects have to be budgeted on a 3-year financial basis 

Tax policy, legislative measures as development measures 
Governmental efforts to amend legislative issues including copyright, IPR, software 
protection, trade mark and patents create sound background for Electronics Policy 
implementation. Incentive packages also encourage investors to open up new industries. 
To boost up electronics/software industry and export, to attract foreign investors the following 
recommendations can be made: 
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Constant monitoring of market and enforcing of legislative Ordinances is needed 
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Propose major discount of software products for international software companies, and 
support educational and training institutes to install discounted products. Take immediate 
measures to cut the open sale of illegal software products 
Raise awareness for patents, know-how and technology transfer through professional 
associations, training centers, technology exhibitions 
Create information repositories on technology know how and disseminate information 
Initiate innovation ideas forums and competitions in schools, R&D centers 
Attract foreign investors using all possible forum (embassies, international exhibitions) to 
open industries in Pakistan 
The elimination of differences between corporate tax rate of public sector and private 
sector is recommended 
For local products manufactured with high quality assurance protection might be 
considered under the taxation system, not influencing custom tariff policy 

Implementation mechanism 
Due to the complex nature of electronics and software the success of the Electronics 
Policy is depending on an inter-organizational mechanism. An inter-ministerial committee 
has to be established to oversee implementation and to review the policy. 
In addition Ministry of Science and Technology has to be the catalyst 

to bring together public and private sector organizations to implement the Policy, 
coordinate technical and fiscal assistance for bilateral and multilateral agencies, 
to establish an international panel of advisors to advise on implementation and further 
development of Electronics Policy 

6.2 IT Policy. Telecommunication Policy 

IT Policy has been drafted during project execution period. In overlapping fields (hardware industry, 
software industry, HRD, legal and incentive issues, standardization and quality systems) coordination 
and joint actions are recommended for the National Commission on Electronics and IT Commission to 
utilize efficiently the synergy of Electronics Policy and IT Policy. 
Telecommunication Policy is also under consideration but concerning the many coincidences with 
Electronics industry and IT no definite steps are recommended before the implementation phase of the 
other two policies. 

6.3 Post implementation guidelines, monitoring 

For monitoring Electronics Policy implementation and for determining if the expectations are 
achieved, Post Implementation Review (PIR) has to be conducted. This should highlight the good 
practices on which a successful project has been built and underline the weak practices which should 
be avoided. A PIR should be conducted approximately 18 months after implementation of the project. 
The development of performance indicators is recommended for electronics industry, HRD, software 
industry ( e.g for industry: the number of operating companies compared to a baseline date, annual 
sales, export sales; for HRD: number of institutions, number of enrolled students, number of 
qualifying students etc.) 

Specific objectives of a PIR are to: 
demonstrate achievements against the projected costs, benefits and 
identify opportunities to add additional value to the project 
identify strengths and weaknesses of the project for future reference and appropriate action 
make any other recommendations on the future of the project. 

Recommended guidelines: 

Identification of the methodology used to conduct the review, interviews, team members, the duration 
of the review. 
The following areas should be investigated: 
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Comparison has to be made between the expectations contained in the original Implementation 
Plan and those of the current Plan at review date, as maintained to reflect changing conditions. 
Compare the functionality of the original Plan with the current plan. What are the implementing 
bodies' perceptions of the worth of the current functionality? 

- Exceptions has to be highlighted and the impact of the omitted/added functionality explained 
Compare the actual timetable for the project against that approved in the original Implementation 
plan. Reasons for any differences should be identified and explained · 
Compare the actual project costs against the planned costs of the original Plan. Reasons for any 
differences should be identified and explained 

- Compare the benefits to date with the benefits expected in the original Plan. Reasons for any 
differences should be identified and explained 

- Discuss the used project management approach 
- Implementation approach has. to be described, noting strategies, difficulties and/or eventual 

success. 
- Make recommendations resulting from the PIR and identify the action plans to implement the 

recommendations. Costs and benefits related to implementing the recommendations, should be 
included. 
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7. Conclusion 

The project execution has achieved the planned goals. Delays were experienced mostly due to 
circumstances beyond the participating parties' control, including the reengineering process of the 
Pakistani economy starting in late 1999, with changes in priorities and institutional frames. 

The findings and proposals create the basis for implementing the Electronics Policy and to make the 
necessary updating decisions. The next recommended step is the formulation of an action plan by the 
implementing body, in close synchronization with budget needs. Due to many overlapping fields with 
IT Policy, coordination is recommended with IT Commission. This synergy creates both better 
lobbying capability for electronics/IT and prevents spending time and budget for doube efforts. 

After so many years of developing ideas, the immediate taking up of Electronics Policy and 
commencing implementation without delay is of vital importance for the Pakistani economy. 
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(Questionnaires) 



QUESTIONNAIRE FOR COMP ANIBS 

1 CompanylD 

2 Ownership 

3 Telecommunication capability of company 
(use multiple answers if appropriate) 

4 Company capacity involved in Electronics 

Industry 

5 Segment of Electronics Industry (use 
multiple answers if appropriate) 

6 Major products and annual number of 

products 

7 In case of export give % value of export for 
major products and target countries 

8 Relation to major products: 

CM=Contract Manufacturer 
ODM=Original Design Manufacturer 
OEM=Original Equipment Manufacturer) 

Page: 1/3 

Name: .............................. · ........................... . 

In business since: ........... . 

Annual Revenue: ........... . 

Address: ....................................................... . 

D Public D Public joint venture (with: ..................... ) 

D Pvt 0 Pvt joint venture (with: ..................... ) 

0 Telephone line D ISDN line 0 E-mail 

0 Own Web site (htto:// ....................................... ) 

··············· (%) 

D Consumer Electronics 

0 Computer and Peripherals 

D Telecommunication 

0 Parts and Components 

0 Supporting Industries (please specify: ............... . 

... ... ... ... ... ... ... ········ .............................. ) 

a) ........................................... . ........... (pcs) 

........... (pcs) 

........... (pcs) 

........... (pcs) 

........... foes) 

b) 

c) ........................................... . 

d) 

e) ........................................... . 

a) .......... (%) 

b) .......... (%) 

c) .......... (%) 

d) .......... (%) 

e) .......... (%) 

a) DCM OODM DOEM 

b) DCM OODM DOEM 

c) DCM OODM OOEM 

d) DCM DODM OOEM 

e) DCM OODM OOEM 
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QUESTIONNAIRE FOR COMPANIES 

9 Method of design (if design is involved) 

10 Dominating technologies for major products 

11 Equipment for dominating technologies 

12 Labour intensity/Machine intensity ratio of 

dominating technologies (e.g. 30/70%) 

13 Average defectives of major products 

0 Reverse engineering/Sample part 

0 Manual design 

Page: 2/3 

0 CAE (please specify: ...................................... . 

. .. ... .. . . . .. . . . . . . . . .. .. . ... . ... . . . . . . . .. . .. ... . .. . .. . . . ... ) 

a) ............................. ········· ......... ········· ...... . 

b) 

c) .............................................................. . 

d) 

e) .............................................................. . 

a) .......................................................... , ... . 

b) 

c) ......................................................... ······ 

d) 

e) .............................................................. . 

a) ........... ./. .......... (%) 

b) ........... ./. .......... (%) 

c) ........... ./ ...... ····· (%) 

d) ........... ./. .......... (%) 

e) ........... ./ ............ (%) 

a) ......... (%) 

b) ......... (%) 

c) ......... (%) 

d) ......... (%) 

e) ......... (%) 

ONotused 

14 Quality and/ or quality management standards O Yes (please specify: ....................................... . 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ) 

ONotused 

15 Calibration and/or testing procedur~s 0 Yes, own (please specify: ................................. . 

... .. .. . .. . . .. . . . ... . .. . . . .. . ... . . · ............................. ) 
0 Yes, professional services (please specify: .............. . 

. .. . .. . . . . .. .. . .. . . .. . . . . . . . . . . .. . . . ... . . . ... . .. . .. . .. . . . . . . ... ) 
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QUESTIONNAIRE FOR COiviP ANIES 

16 The use of standards in products and 
technology processes 

17 Major hazardous materials/pollutants/wastes 
of the technologies (please specify relevant 
handling/treatment procedures) 

18 Number of employees 

19 Training level 

20 Technology level of company 

21 Know-how, patents 

22 Participation in investment projects (please 

name counterpart, scope and budget) 

Set priorities for this 'needs for support' list 

23 (mark I for the most important item and 7 for 
the least important item) 

Page: 3/3 

DNotused 

D Yes (please specify: ........................................ . 

a) .......................... . ( .................................. ) 
b) ( .................................. ) 
c) .......................... . ( .................................. ) 

d) ( .................................. ) 
e) ......................... .. ( ................................... ) 

........ employees(.......... men I .......... women) 

College degree: ............ employee(s) 

Technician degree: ............. employee(s) 

Skilled worker(s): ............ employee(s) 

Unskilled: 

Other: 

............ employee(s) 

............ employee(s) 

D Leader 

D Fast follower (less than 2 years behind leaders) 

D Follower (more than 2 years behind leaders) 

No. of company know-how, patents: ............ . 

(of which ....... used at company and ........ marketed) 

No. of used know-how, patents from other parties: ....... . 

(please specify major sources: ............................ . 

......... ... ... ········· .......................................... ) 
DNo 

DYes: 

a) ............................................................... / 

........................................ ( ................... Rs) 

b) .............................................................. ./ 

......................................... ( .................. Rs) 

c) .............................................................. ./ 

......................................... ( .................. Rs) 

( ....... ) Direct research and development funding 

( ....... ) Direct support for technology transfer 

( ....... ) Training support 

( ....... ) Loans 

( ....... ) Tax incentives 

( ....... ) Export promotion 

( .... ... ) Import controls 
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QUESTIONNAiRE FOR SOFTWARE COiv1P ANIES Page: 1/3 

1 CompanyID 

2 Ownership 

3 Telecommunication capability of company 
(use multiple answers if appropriate) 

4 Major activities of company (use multiple 
answers if appropriate) 

Annual turnover of major activities (please 
5 quote both domestic and export market 

values, specify destination country) 

Most important products/services (please 
identify function/topics, target sector, activity 

6 code, domestic and export market values and 
destination country- e.g. Programmable 
Logical Controller SW for Electronics 
Industry ® etc.) 

Name: ......................................................... . 

In business since: ........... . 

Annual Revenue: ........... . 

Address: ...................................................... .. 

D Public D Public joint venture (with: ..................... ) 

D Pvt D Pvt joint venture (with: ..................... ) 

D Telephone line 0 ISDN line 0 E-mail 

D Own Web site (http:// ...................................... ) 

CD 0 Dealer of third party's SW product 

® D SW subcontractor/supplier of other SW Company 

® D Developing custom tailored SW 

® D Consulting and system implementation services in 
Information Technology 

® DTraining 

@ D Other (please specify: ................................. .. 

......... ...... ......... ... ... ........................... ..... ) 

Domestic Export Country 

CD ............. (Rs) ........... (Rs) 

® ............. (Rs) ........... (Rs) 

® ............. (Rs) ........... (Rs) 

® .............. (Rs) ........... (Rs) 

@ .............. (Rs) ........... (Rs) 

@ .............. (Rs) ........... (Rs) 

a) ......................................................... 0 
............ (Rs) ........... (Rs) ........................... . 

b) ......................................................... 0 
............ (Rs) ........... (Rs) ........................... . 

c) ......................................................... 0 
............ (Rs) ........... (Rs) ............................ . 

d) ························································· 0 
............ (Rs) ........... (Rs) ............................ . 

e) ......................................................... 0 
............ (Rs) ........... (Rs) ........................... .. 
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QUESTIONNAIRE FOR SOFTWARE CO:rvn> ANIES Page: 2/3 

7 CASE tools used in SW development 

8 International IT standards used at company 

9 SW performance and/or quality assessment 
methods used in SW development 

10 Number of employees 

11 Training level 

DNo 

DYes: 

a) ............................................................... . 

b) .............................. ······ ............................ . 

c) ............................................................... . 

d) ............................................................... . 

a) .............................................................. . 

b) 

c) ............................................. ········· ........ . 

d) 

e) ..................... ······ ................................... . 

f) 

DNo 

DYes: 

a) ............................... ······ ........................... . 

b) ................................................................ . 

........ employees(.......... men I .......... women) 

College/University"' degree: ............ employee(s) 

Post-secondary degree : ............. employee(s) 

High school level degree : ............. employee(s) 

Other : ............... employee(s) 

(please specify: .................................... . 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .... ... ...... ) 
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QUESTIONNAIRE FOR SOFTWARE COMPANIES Page: 3/3 

12 Technology level of company 

13 Equipment and infrastructural level of 
company 

14 Intellectual property issues 

15 Participation in investment projects (please 
name counterpart, scope and budget) 

Set priorities for this 'needs for support' list 
16 (mark 1 for the most important item and 7 for 

the least important item) 

0 Leader 

0 Fast follower (less than 2 years behind leaders) 

0 Follower (more than 2 years behind leaders) 

Hardware: 

OGood DMedium 0 Satisfactory DLow 

Software: 

DGood DMedium D Satisfactory DLow 

CASE tools: 

DGood DMedium D Satisfactory OLow 

Telecommunication: 

OGood DMedium 0 Satisfactory DLow 

No. of company's registered products: ............ . 

(of which ......... have been used/sold in the country and 

........... have been used/sold abroad) 

Major registered products: 

a) ............................................................... .. 

b) ............................................................... .. 

c) ................................................................ . 

d) 

e) .............................................................. .. 

DNo 

DYes: 

a) .............................................................. . 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ( ................. Rs) 

b) .............................................................. . 

.......................................... ( ................. Rs) 

c) ............................................................... .. 

...... ... ... ... ... ... ... ... ... ... ...... ... ( ................. Rs) 

( ....... ) Direct research and development funding 

( ....... ) Direct support for technology transfer 

( ....... ) Training support 

(. ...... ) Loans 

( ....... ) Tax incentives 

( ... ~ ... ) Export promotion 

( ....... ) Import controls 
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QUESTIONNAIRE FOR RESEARCH INSTITUTES Page: 1/3 

Naine: ......................................................... . 

Year of Foundation: ......... .. 

I Institute ID Annual Budget: ............................................... . 

Address: ....................................................... . 

2 Ownership 0 Public 0 Public joint venture (with: .................... ) 

0 Pvt 0 Pvt joint venture (with: ....................... ) 

3 Telecommunication capability of the institute 0 Telephone line 0 ISDN line 0 E-mail 

(use multiple answers if appropriate) O Own Web site (http:// ..................................... ) 

4 Institute's capacity involved in (or 
supporting) Electronics Industry 

5 Major profile(s) of Institute in Electronics 

6 Participation in higher education 

................... (%) 

0 Consumer Electronics 

0 Computer and Peripherals 

0 Software Engineering 

0 Telecommunication 

0 Parts and Components 

/ 

0 Supporting Technologies (specify: .................... . 

... ...... ......... ...... ......... .................. ...... ...... ) 
ONo 

0 Yes (please specify topics and college/university: 

a) ... ··-· ................................................... ······· 

( ............................................................... ) 
b) ............................................................... . 

( ............................................................... ) 
c) .............................................................. .. 

( ............................................................... ) 

0 Own funding (annual budget: ........................ Rs) 

0 Industrial contracts (ann. budget: ..................... Rs) 

7 Financial source ofresearch and deyelopment O Governmental projects (ann. budget: ................ Rs) 

(use multiple answers if appropriate) o Oth (pl ·f d al 1 b d t er ease spec1 y an so annua u ge : ........ .. 

...... ... ...... ... ...... ....... ... ............ ... ... ...... ... ... ) 

Please consider Electronics, Information Technology and Telecom( except questions 1-3 ANNEX I 



QUESTIONNAIRE FOR RESEARCH INSTITUTES Page: 2/3 

8 Topics of most important RID activities 
(please quote the average industrial 
utilization/ commercialization rate) 

Topics of joint RID with nationa1/foreign 
9 research institutes and/or universities (specify 

institutes' names) 

a) ................................................... ( ........ %) 

b) ................................................... ( ........ %) 

c) ................................................... ( ........ %) 

d) ................................................... ( ........ %) 

e) ................................................... ( ........ %) 

ONo 

OYes: 

a) ............................................................ .. 

( ............................................................. ) 
b) ............................................. ,.,,,,(,., ...... .. 

,/ 

( ............................................................. ) 
c) ............................................................. . 

( ............................................................. ) 
d) ........................... ······ ...... ······ ................. . 

( ............................................................. ) 

e) .............................................................. . 
" ( ............................................................. ) 

ONo 

OYes: 

a) ............................................................ .. 

Participation in the formulation or ( ............................................................. ) 
10 implementation of national ) 

science/technology projects/policies (please b .. · · .. · .. · · · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · · · · .. · .. · ·· 

specify topics and counterpart) ( .. · ·· · · ·· · · · · ·· · · · · ·· · · · ··· ·· · ·· · ·· · · · · ··· · · · ·· · ·· · · ·· · · · · · · .) 
c) ............................................................ .. 

( ............................................................. ) 

d) ............................................................. .. 

( ............................................................. ) 
e) ............................................................. .. 

( .............................................................. ) 

PhD: ................ . 

MSc: ................ . 

11 Employees BSc: ................ .. 

Technician ............ .. 

Skilled worker: ........... .. 

Other 

Please consider Electronics, Information Technology and Telecom( except questions I ~3 ·ANNEX 1 



QUESTIONNAIRE FOR RESEARCH INSTITUTES Page: 3/3 

12 Equipment and infrastructural level of the 
institute 

13 Institute's own patents, know-how 

Participation in investment projects, 
14 incoming international funds (please name 

counterpart, scope, and budget) 

Major factors of improving the efficiency and 
15 the commercialization rate of the national 

RID system. 

Electronics: 

OGood OMedium 0 Satisfactory OLow 

Computer Science: 

OGood DMedium 0 Satisfactory OLow 

CAD/CASE tools: 

OGood DMedium 0 Satisfactory OLow 

Instruments, testing 

OGood OMedium 0 Satisfactory OLow 

Telecommunication: 

OGood OMedium 0 Satisfactory OLow 

No. of patents/know how ..................... . 

(of which ........ have been implemented in industry) 

DNo 

DYes: 

a) ................................................................ . 

... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ( ................ Rs) 

b) ................................................................ . 

.................. .. : ................. ( ................ Rs) 

c) ............................................................... . 

............................................ ( ................ Rs) 

d) .............................................................. . 

...... ...... ... ········· .................... ( ............... Rs) 

e) .............................................................. . 

...... ... ... ... ... ...... ... ... ... ...... ..... ( ............... Rs) 

a) ............................................................... . 

b) ................................................................ . 

c) ................................................................ . 

d) ............................................................... . 

e) ............................................................... . 

Please consider Electronics, Infonnation Technology and Telecom( except questions 1-3 ·ANNEX 1 



QUESTIONNAIRE FOR UNIVERSITIES/COLLEGES/INSTITUTES Page: 1/3 

I University/Institute ID 

2 Ownership 

3 Telecommunication capability of institution 

(use multiple answers if appropriate) 

Degrees granted in Electronics, Infonnation 
4 Technology and Telecommunication (from 

which year) 

Nanle: ..... .' ................................................... . 

Year of Foundation: ........... . 

Total annual budget: ..................... Rs 

Number of Students: .............. . 

Address: ....................................................... .. 

D Public D Private 

D Telephone 0 ISDN line 0 E-mail 

D Own Web site (http:// ....................................... ) 

0 BSc ( ......... ) 

0 MSc( ......... ) 

0 PhD ( ......... ) 

a) ..................................................... . ( ........ ) 
b) ( ........ ) 

5 Directions/majors of undergraduate progranls c) ( ........ ) 
(number of degrees pro annum). d) ( ........ ) 

6 Directions/majors of graduate progranls 
(number of degrees pro annum). 

7 Other training activities: topics, number of 
graduates pro annum (use multiple answer if 
appropriate). 

8 Industrial contact of students (use multiple 
answer if appropriate) 

e) .................................................... .. ( ........ ) 

a) .................................................... .. ( ........ ) 
b) ( ........ ) 

c) ......... ······ ..................................... .. ( ........ ) 
d) ( ........ ) 

e) ..................... ······ .......................... . ( ........ ) 

0 Post secondary: ........................................... .. 

0 Science/technology updating courses for professionals: 

0 Tele-education: ............................................ . 

D Other: ........................................................ . 

DNo 

D Visits 

0 Student's project work comes from/goes for industry 

0 Participation in institute's industrial RJD 

D Other (please specify: ..................... , .............. ) 

Please consider Electronics, Information Technology and Telecom only (except questions 1-3) . ANNEX 1 



QUESTIONNAIRE FOR UNIVERSITIES/COLLEGES/INSTITUTES Page: 2/3 

9 Research/Development work of the 
institution (use multiple answers if 
appropriate) 

Topics of most important RID activities 
10 (please quote the average industrial 

utilization rate) 

11 Topics of joint RID with national/foreign 
universities and/or research institutes (specify 
institutes' names) 

12 Participation in the formulation or 
implementation of national 
science/technology projects/policies 
(please specify topics and counterpart). 

13 Employees 

0 On own initiatives 

0 Industrial contracts (annual budget: .............. Rs.) 

D Governmental projects (annual budget: ............. Rs) 

D Other (please specify with annual budget: ............ . 

......................................................... Rs) 

a) ................................................... ( ........ %) 

b) ................................................... ( ........ %) 

c) ................................................... ( ........ %) 

d) ................................................... ( ........ %) 

e) ................................................... ( ........ %) 

ONo 

OYes: 

a) ............................................................. . 

( ....................................................... ) 
b) ............................................................ .. 

( ...................................................... ) 
c) ............................................................. . 

( ....................................................... ) 
d) ............................................................. . 

( ........................................................ ) 
e) ............................................................. . 

ONo 

OYes: 

(. ...................................................... ) 

a) .............................................................. .. 

( ............................................................ ) 
b) .............................................................. . 

( ............................................................. ) 
c) ............................................................ . 

( ............................................................. ) 
d) ............................................................ . 

( ............................................................. ) 
e) ............................................................ . 

( .............................................................. ) 
PhD: ....... (faculty) ....... (research fellow) 

MSc: ....... (faculty) ....... (research fellow) 

BSc : ....... (faculty) ....... (research fellow) 

Technician .......... . 

Skilled workers : ......... . 

Others 

Please consider Electronics, Information Teclmology and Telecom only (except questions 1-3) ANNEX 1 



QUESTIONNAIRE FOR UNIVERSITIES/COLLEGES/INSTITUTES Page: 3/3 

14 Equipment and infrastructural level of the 
institution 

15 Institution's own patents, know-how 

Participation in investment projects, 
16 incoming international funds (please 

name counterpart, scope and budget) 

17 Major factors of improving the national 
higher education system. 

18 Major factors of improving the national RID 
system. 

Electronics:' 

OGood DMedium 0 Satisfactory DLow 

Computer Science: 

OGood OMedium 0 Satisfactory DLow 

CAD/CASE tools: 

DGood OMedium 0 Satisfactory DLow 

Instruments, testing 

OGood DMedium 0 Satisfactory DLow 

Telecommunication: 

OGood DMedium 0 Satisfactory DLow 

No. of patents/know-how: ........... . 

(of which ......... have been implemented in industry) 

ONo 

OYes: 

a) ............................................................. ./ 

......... ······ ............................. ( .............. Rs) 

b) ............................................................. ./ 

........................................... ( .............. Rs) 

c) ......... ······ ............................................. ./ 

........................................... ( ............. Rs) 

d) ............................................................ ./ 

........................................... ( .............. Rs) 

e) ............................................................. ./ 

........................................... ( ............. Rs) 

a) .............................................................. .. 

b) ............................................................. .. 

c) ............................................................... . 

d) .............................................................. . 

a) .............................................................. . 

b) .............................................................. . 

c) ............................................................... . 

d) ......................................................... ······· 

Please consider Electronics, Information Technology and Telecom only (except questions 1-3) . ANNEX 1 
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(Sources of Information) 



Legend: * visited and surveyed 
**visited 

*** research quest. was delivered 
(not marked: surveyed) 

No. Com an 
1 Advance Marketing Services, Karachi 

*2 Amber Capacitors (Pvt) Ltd., Lahore 

3 Central Testing Laboratories, Lahore 

4 Descon Manufacturing (Pvt) Ltd., Lahore 

5 Empire Intl. (Pvt) Ltd, Peshawar 

6 Energy Saving Devices (Pvt) Ltd.,Jullian Village, NWFP 

7 HI-PO Electronics (Pvt) Ltd., Lahore 

8 Ibrahim Electronics Co., Karachi EPZA 

**9 LEDTRONICS Inc., Karachi EPZA 

** 10 L. T. Engineering $ Trade services (Pvt) Ltd., Hasanabdal 

* 11 Microelectronics Int. (Pvt) Ltd., Lahore 

*12 Micropak (Pvt) Ltd., Lahore 

**13 NCPC Applications, Karachi EPZA 

**14 ORION Electronics (Pvt) Ltd., Islamabad 

15 PEL Daewoo Electronics (Pvt) Ltd., Haripur 

**16 Print Tech, Lahore 

17 Prism Electronics, Mirpur Azad, Kaslunir 

**18 Progressive Watch Manufacturers, Karachi EPZA 

**19 Telephone Industries of Pakistan, Haripur 

20 Victor Electronics Appliances, Sawat NWFP 

21 Western Computers (Pvt) Ltd., Lahore 

**2 Ltd., Islamabad 

**3 Cresson Crescent Software Products Ltd, Lahore 

7 

8 

9 

2 NICON 

**3 

**4 

**5 

2 

3 Plannin and Develo ment Division Islamabad 

4 UNIDO Pakistan Office Islamabad 

owned 
pvt-joint vent. w/Motorola 

pvt 

public 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt-joint vent. w/Sony 

pvt 

pvt 

pvt 

62%PTC, 38%Siemens 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

pvt 

private 

public 

private 

x 
x 
x 

Sources of infonnation 

Telecommmunication 

Sup.: capacitors 

Sup:testing services 

Sup:power source 

Consumer Electronics 

Parts&Components 

Sup:power supply 

Consumer Electronics 

Parts&Components 

Parts&Components 

Telecom,Parts&Components 

Parts&Components 

Computer&Pheripherals 

Consumer Electronics 

Consumer Electronics 

Parts&Components 

Consumer Electronics 

Consumer Electronics 

Telecommmunication 

Cons.E~ Parts&Components 

Computer&Pheripherals. 

SW house 

SW house 

SW house 

SW house 

SW house 

SW house 

SW house 

SW house 

SW house 

SW house 

College/University 

College/University 

implementing body 

im lementin bod 



ANNEX III 

(HW/SW Specification) 
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HW/SW Specification 

Processor: Intel Pentium II Celeron 333 :MIIz 

RAM: 64MbDIMM 

FDD: 1,44 Mb 

HDD: 6,4GB 

CD: 40x 

Fax/Modern/Voice Card 56 KBPS 

Sound Card 

VGA Card: 4Mb 

Monitor: 17" 

Keyboard, Mouse -

Laser Jet Printer 

UPS 600VA 

Windows NT 

MS Office professional 



ANNEX IV 

(Program of Study Tour) 
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Date 

12 June, Saturday 

13 June, Sunday 

14 June, Monday 

15 June, Tuesday 

16June, \Vednesday 

17 June, Thursday 

18 June, Friday 

19 June, Saturday 

20 June, Sunday 

21 June, Monday 

Program 

Topics 

Arrival, transfer to hotel 

Administrative matters, finalization of the program 

Discussion of standardization, studying the 

international standardization process 

Quality assessment of IT products 

Intellectual property issues, studying the \VIPO 

activities esp. on software 

Testing, certification of electrical equipment 

MSc and PhD education in information technology 

free program 

free program 

Venue 

SAGE Ltd., Budapest 

SAGE Ltd., Budapest 

SAGE Ltd., Budapest 

MEEI Ltd., Budapest 

University ofMiskolc 

Project discussion w/UNIDO Hungarian Natn.11 Comm. Ministry of Economy 

Industrial policy, industrial parks Ministry of Economy 

The role and structure of professional organizations 

Visit of an SME in IT hardware distribution 

H. Assoc. of IT comp. 

HRP Hungary Ltd. 

22 June, Tuesday Project consultations UNIDO, Vienna 

23 June, \V ednesday RTD projects, funding, joint international RTD projects OMFB, Budapest 

24 June, Thursday 

25 June, Friday 

MSc and PhD education in electronics 

BSc education in telecommunication 

Hi-tech electronics industry, industrial park 

Transfer to airport, departure 

Techn.Univ. ofBpest 

Szechenyi Coll. Gyor 

Philips C. Ltd., Gyor 



ANNEXV 

(Program of2-day Seminar) 



. 
' 
c'~ 

Gri.n.: SCiENTECH 
No~ '1l (J'\ )/~9-tiW ' · 

.{' Fa'5. No: 92-51-9205376 
GOVERr;-fMENT OF PAKISTAN 

MlNISTHY OF SCIENCE AND TECHNOLOGY 
92-51-9205150 

iSLAMABAD ... 27.th ... .9ct • 

·1 W[J J)(.l y~.;. '.:;r::::M T Nm~ (Jt,j ELFCTHON I cs l NDUt3 nrr ... ····-·----·-···---····--.. ··· ..... ·- -------·-·--·---·-····-· ·-·--·---------------'·--
!_~_ I NFT10.STRUCT ~.IRE ff, STNt'HJf\rrn I 7. A_T JON,. nf1D _PRQ.~E=~I.!2..,_ 
PQ.!:}_f;;:_J E§_=-

Hu1H,r.1r·y ~is e;H?Cl..lt:inq 11.i.:;. t"i.iss.ion b:i Pald.s·tan unr:lE'r \JNJ.DO's a!...:-.~;,i~.t.r~r:I 

.\mplr:-mr:-n-t.inr.1 lhl? EJE'r:l.nmjr:'.~· PnJ:icy"_ 

.2 .. 

lrip.ics .1n t.hr~ Audil:ui"i.urn rd N;it.ir.1n<:iJ Jnstil:ut.e O'f E.lr~r:tronics, 

( i ) 

. ' 
Ovi::?rvj £'.'VI nf F..lr~·cl.rnnlc:•:. 
t-)Dv1-:.-r·n rnc1-i-t ~:_;I: r:· ;:\l f?t\ .i. e::. ~\. n SE .r.isi ;:1n f?l:.'q .ion_ 

I . 

Jnform~lirni J~lrastructure Pnljcies: 
usn nnd As.i.;::in :couotr:iE'~"'· 

Di s.Cl.lS':; i Dn ~,-, 

.1 2 - :so F'. M. --····-···--·········-

Lunch l.1n::-a!t. 



., 
(ii} 

,. ;, 

.Ii 

: • IJ.l:h Novt:?mber • .1999. 

:i n-f orm;d: j nn: Sut::i r,•l y Tr,?1:hno l oq i l?S o-f l:. he -r i r lh ·f r·O'.lrnt~1->or· k 
FU1D Pn:i11rnmrnE" (.199'7-.-;::oo:q o·f- t.ht~ EU. 

Tl1E? r"'r:c11t: !:d:al:u!~ r.d inl:P.rnationr.il str:indrirrliz;;d:ion :in 
.i. rd Drrnrt Li rm' ler.hno] oqy and so·f ·tware e-nqi neer inq 

Disr:us~:,iDn!;. 

_,12.30 P.M. 

Lunch bniak 

1.'l5 P.M. 

Di st:ll!;;sions. 

The EU sland<:lrdi:za·t.im1 Direci-tvr~s and 
Sti;mdtlards · .• Certi-f i er.. ti on and testihr.1-

Harmur i;: l?tl 

3. All the hiqht?r; of·fic:ials o·r ndevnnt Ministries/Orqanizations 
! 

have bPen invited ·l:b <lllentl the evc?n t as 

Para 2; above. 

per:schedule mentioned in 

(~u~l 
Joint Elecironic:s Adviser 

Tele:9.'202681J 

Hr. Abdul nasl~iti~ JTA, MoST. Cf) 7 j\'Sai .. 
Mr. Tariq-ur-~ehman. JSA(JL), MoST. I ~ ( 
Mr. Ayaz Hr.1miJ.1JSA(P&CJ. MaST. 
Chairman; Paki1~.·bm Sc'ience· Foundation. Isla'mabad. 
Cl_1ai;man, Pakijsb.m Council ·for S&T • Islamabad •• 
D~rector Gene~aJ. NIST, Islamabad. 
Directer GenenaJ,.PASTIC, lslam~b~d. 
Director R&D, ~0ST. Rawalpindi. · 
Director. Bor.ir:rl ! i:rf Inves·tmerit. ··Isl amabzi.d. 
,1oint Secrr.ti.lriY ~ M.in.istry o·f Communication. 1 sl arnab;id. 
Mr. Anwar, Chief Research Officer, Ministry of Industries & 
Production. l~lpmab;:id~ 
Joint Secrr.tarlv~ Ministry of Finance. Islami.lbaci. 
Mr. Sh;:ihitl, Di!r-&c!:or. N;:itimla.1 Tarri·r·r 
Commi S!..;i on, J ~. 1~;-:i~,., bad. · 
P~ ;:mnj_m1 ~ Devl

1
r.>J c:mrn£?~; Di v~s.ion •, Isl a~abacf. 

Directer Gen~ral, ll~E. rc~1n. Ka~ach~. 

Cl1airm;m, P11rd!;.1\J Srn<il1 Sc.;lle lndustr.i.es Corr.10rat.ior1, L•hore, 
I ! 
I 
! 

: I 

,. 



Pn~$idr.mt,Ch.,,ml>r-:?r· ol' Com1111.~rcn,. i'.·;lr:1m.:1b;;\d 
MP.mbr.r, T'"k.i.•;l·•Hl l1~lPcnmm1..11lic;Jti.nn "1.ll:llor·i.ty. I~;l..'.l1n;:,!).:1d. 

Ch;:1irm;"n• Univr~r·r;i.l:y f.lr;)nl:.~; Cun1mi'."".~;i1:n1, Isl.')m;1h;:1rl. 
Vice Ch.'.lncel lnr. 01.1;J.i.d·-6'-"7.•'.\rn Un.iv10?rs.i. ty. 1'.T.J.,11m.>b·'.lr!. 
Hr. fla'.!".hfr·, 0f~Pt .. d.y Sr~c::rr~l· .. ;:iry, t1.in.i.-;;try of Commer·cr~. 

Tslam~bad. , 
Mr. T.N. fJurP.r.,!J.i, h<e.~_;tt. [duc;1LionaJ rtr.lvisi=·r·, l'lin.i~;\.ry 
tJ f [rJ111:;:i l..i.r.:ir1, l ~; L:i

1
m'11J;nl. · · 

Man:-il}i11q Djr-i::•1:\1Jr,; J'r·.ivul:l:· r:1.1fl.1~r.in? Expr.1rt DL'li.lrtl, 
I!_; l ;11nr-1b;:td. 

M~; flmy rlob.in-:-.n1p·., Cnnsu:\tmll., UNlDO 
D.irpr:tor, rill<.i•,,trm Sl.;mdilrrl 1n~;t.it.ut:ion, Kr.tr«H:lii. 
Djrpr:tCJr GP-nP.r'11, r<1k.isl.<.ln Cr:irnpuLrn· Dur~;:iu, .Jsl<:lrn;:ib.-:irl. 
PrP.sitlen l., P;.1k.i. :·. l.;in !3ryf lw•n-c I h .. n.1<:-1?5 Assrn::i r.i '!:ion, LnhDre. 
Ser.:retary, CtJmp11tcr· SrJr::i F.ty ryf P<.lkislan. Karr.1chi. 

j 

l 

j ~ 
!! 
JI 

!: 
fi 
li 
I' 11 
i I 

I• 

/; 



ANNEX VI 

(Data Base Structure) 



Structure of Data Base at Ministry of Science arid Technology on the Electronics 
Industry of Pakistan 

The project budget funded the purchase of a PC configuration with the necessary software packages in 
order to build up and to operate a data-base on the Pakistani electronics companies. The hardware and 
the MS software components were installed at the Ministry of Science and Technology in mid 1999. 
For the simplicity of implementation and operation process, an MS Access data-base software was 
selected. 
The Contractor has developed a pilot design for the data base structure which was tested using MS 
Access software of the MoST PC environment, during the second mission of the international 
consultant. The identification of the electronics enterprises' major characteristic data' was discussed 
·with the National Counterpart and data selection was done in cooperation with the National 
Consultant. The final implementation, the uploading of the available company data, demonstration 
runs and the training of personnel to operate the system on the premises of Ministry of Science and 
Technology took place during the 3rd mission of the international consultant. 

The data-base processes 19 company data as follows: 

i) Company name 
ii) City 
iii) Address 
iv) Phone 
v) Fax 
vi) E-mail 
vii) Contact person 
viii) Year of foundation 
ix) Revenue 
x) Owner (private, public) 
xi) Joint venture with (company's name) 
xii) Size (cottage, small, medium, large) 
xiii) Type (CM, ODM, OEM) 
xiv) Segment of electronics (parts and components, consumer, computer and peripherals, 

telecommunication, professional, supporting industries) 
xv) Products (list) 
xvi) Export market (list) 
xvii) TRIPS and TRIMS (list) 
xviii) Certification (list) 
xix) No. of employees 

The information needs of the National Counterpart justified 12 types of queries. Data search can be 
initiated by: 

i) Certification 
ii) Export market 
iii) Founded between (years) 
iv) Joint venture with 
v) Location (city) 
vi) Location (city) and certification 
vii) Location (city) and segment of electronics 
viii) Owner 
ix) Revenues between (revenues) 
x) Segment of electronics 
xi) Size 
xii) TRIPS and TRIMS 



The data-base system includes queries and forms on screen (including an automated data input form), 
reports both on screen and in printed form. Demonstration runs with the available company data have 
proved the importance and benefits of the data base system. 

However the reliable and immediate information retrieval and the efficient decision making of 
governmental bodies is depending on the up-to-date status of the available data~ To fulfill this 
requirement, the National Counterpart is advised to work both on uploading new companies' data and 
on updating existing data on a pennanent basis. The mechanism of this process could be an annual 
reporting request, that is sending the relevant data report form to companies and asking for modified 
data of any change. To realize the full benefits of the data-base this updating mechanism is of vital 
importance. 



ANNEX VII 

(Decision Mechanism Flowchart) 
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ANNEX VIII 

(Proposal for the Establishment of a Software Quality and 
testing Unit) 



Background information for justification 

Over the past years Pakistan has met growing difficulties in its economical sector in achieving 
competitive positions and advantage in export markets. The basic reason behind this 
experience is the changing world market with emphasize on customers' requirements 
including the compliance with international standards especially with those of quality 
assessment and environmental management (ISO 9000 series and ISO 14000 series). The 
country has just started the first steps in introducing the major international standards, but the 
main barrier of this process is the lack of expertise and effective infrastructural background 
(coherent strategy for standardization, indigenous accreditation and certification bodies). An 
important step was completed by UNIDO in 1998/1999, preparing an assessment report on 
ISO 9000, ISO 14000 (and other international) standards in Pakistan. Instances of heavy 
losses of the Pakistani export were mentioned (textile industry, surgical instruments, fishery 
etc.), which directly originated from the neglect of international standards and directives. 

In December 1999 the plan for the competitive reengineering of the Pakistani economy was 
made public. The planning was preceded by an analysis of the overall national resources and 
available manpower. One of the four priority fields, identified in the document, is information 
technology and software. Software industry in Pakistan has been considered for long the 
primary export product of the upcoming years. However the annual software export of the 
country is estimated between 20-25 million USD in 1998, lagging far behind the reference 
country, India which boasts with a software export figure of 1200 million USD. Estimates of 
Pakistani software professionals considered 200-250 million USD software export as a 
realistic target value for the early 2000 years with reserves to improve this annual output. 
Actions were initiated by the Pakistani government promoting software development, 
including the elaboration of an ambitious IT Policy, which is supposed to be public soon in 
2000. In fact Pakistan has to face all the difficulties of the late comers on this market segment 
(Philippines' SW export is over 55 million USD and IT market in the developing countries of 
the region is high above this figure), and needs odds both in price and in quality. 

In Pakistan about 230 companies have been active in software business, these software houses 
are located mainly in three main areas: Karachi (41%), Lahore and the region (30%) and 
Islamabad with Rawalpindi (26%). Due to information material on the services offered by the 
companies about 10% of these unit refers to some extent on software quality and software 
assessment methods, but these companies also suffer from the lack of exact technical 
information. The competitive appearance on the international market needs the ISO 9000 
certificate as a minimum requirement, this tendency has begun to expand also on the software 
suppliers' market. 

Bearing in mind that software services and products play key role in improving the 
nation's economy in Pakistan, the establishment of a Software Quality and Testing Unit 
is recommended. 



Functions 

The planned unit has multiple functions: 

• Consultancy in the special preparatory work needed for companies developing software 
products (or giving software services) to obtain ISO 9000 certification 

• National focal point for 'processing' international software standards giving technical 
guidance for the official national standardization member body (Pakistan Standards 
Institution or Pakistan Standards and Quality Control Authority) 

• National focal point for developing software evaluation procedures based on the 
international standards 

• Training programs for software house personnel and university faculty members in the 
technical context of international standardization on software quality, assessment, 
performance 

• Feeding public awareness for governmental and private organizations, companies on the 
importance of the international software process and evaluation standards in market 
competitiveness and national export 

The main activities of the unit involve the testing of conformance and compliance with 
existing international software standards. The issuance of specific software certification, 
in line with international procedures existing on this field, could be a future goal. The 
unit itself does not issue ISO 9000 certificates but serves as an extension to the national 
ISO 9000 certification infrastructure when software development process and services 
are involved. 

The unit could be located in Islamabad and when it is fully operational opening local branches 
in the other main software industry areas (Karachi and Lahore) is recommended. 



Draft budget calculation 

The unit is planned to operate with 16 IT professional (MSc and BSc degrees). The 
operational cost of Year 1 and 2 is planned to be covered by the Pakistani government. From 
Year 3 the unit is self-sustaining on market contracts. 

Pak Rs 12,268,000.- (USD 236,000 equivalent) Government input 
USD 392,000.- input from international donors 

Details: 

Hardware and software 
International Consultants (14 m/m, 12,000.-USD/m) 
National Consultants (1 lm/m, 2,000.- USD/m) 
Fellowship training (12 m/m, 6,000.- USD/m) 

130,000.- USD 
168,000.-USD 
22,000.- USD 
72,000.- USD 

392,000.- USD 

16 professional people, average 20,000.-Rs/m, 24 months 7,680,000.-Rs 
4 administrative staff people, 8,000.- Rs/m, 24 months 768,000.-Rs 
Furniture, supplies, overhead etc. 3,820,000.-Rs 

12,268,000.-Rs 


