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IMPLEMENTATION COMPLETION REPORT

KOREA

UNIVERSITIES SCIENCE AND TECHNOLOGY RESEARCH PROJECT

LOAN 3203-KO

PREFACE

This is the Implementation Completion Report (ICR) for the Universities Science
and Technology Research Project in Korea, for which Loan 3203-KO in the amount of US$45
million equivalent was approved on May 22, 1990 and made effective on November 6, 1990.

The loan was closed on schedule on December 31, 1995. Final disbursement took
place on April 30, 1996, at which time a balance of US$0.57 million was canceled.

The ICR was prepared by Ms. Omporn Regel, EA1HR, Mr. Sing-Zak Sung,
Consultant, and Mr. Valentine Desa, Consultant, under the supervision of Mr. William Rees,
EA1HR. The ICR was reviewed by Mr. Sven Burmester, Division Chief, EA1HR and Mr. Walter
Schwermer, Project Advisor, EA1DR. The Borrower's comments are included as Annex B to the
ICR.

Preparation of this ICR was begun during the Bank's final supervision/completion
mission in November - December, 1995. It is based on material in the project files as well as
information received during the completion mission. The Borrower contributed to the
preparation of the ICR by conducting a survey of all 37 project institutions to assess the extent to
which the project's objectives had been met. The survey was based on a questionnaire agreed
between the Ministry of Education and the Bank's ICR Mission. The Borrower prepared its
evaluation of the project based on the institutional survey and also commented on the draft ICR.
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IMPLEMENTATION COMPLETION REPORT

KOREA

UNIVERSITIES SCIENCE AND TECHNOLOGY RESEARCH PROJECT
(Loan 3203-KO)

EVALUATION SUMMARY
Objectives.

(i) The overall objectives of the project were to assist selected universities in
strengthening their ability to undertake research in science and technology and to strengthen
science teacher education in order to improve the quality of science education in the secondary
schools. This was to be achieved through the financing of specialized research equipment and
related items. The project objectives were consistent with Korea's strategy of technology-
intensive industrialization and the role of the universities in underpinning this strategy as research
institutions and producers of scientific and technical manpower.

Implementation Experience.

(ii) Overall implementation experience was highly satisfactory. All covenants were
fully complied with. The project was closed on schedule with no cost overrun. Equipment
procurement was very close to target, despite initial delays, with disbursements of US$44.4
million out of loan proceeds of US$45 million. Thus actual disbursements were 98.7% of the loan
amount. There was full compliance with the Bank's Procurement Guidelines.

(iii) Cooperation between the Bank and the project institutions was highly satisfactory,
which can be attributed to good project preparation by the Government, strong start-up assistance
from the Bank, and the high quality of local implementation officials. Bank staff closely assisted
the borrower in procurement, disbursement and implementation when requested. A change of
management structure in the Ministry of Education (MOE) did not adversely affect project
implementation. Early Bank agreement to the Government's request to re-allocate the funds in
the "Unallocated" category to equipment expedited the implementation process. The Bank's
agreement to increase the deposit in the special account and a reduction in the recovery rate from
50% to 30% of the advance to the special account, lessened temporary shortages of counterpart
funding.

Results.

(iv) Project institutions received clear instructions from the MOE regarding the preparation
and submission of research proposals. Strict criteria were followed in the selection process of
both project institutions and research proposals. These activities took somewhat longer to



complete than anticipated due to the thoroughness with which they were carried out. However,
the initial delay was made up and the project was successfully completed on schedule. The
equipment procured was directly relevant to the project objectives and is being well-managed and
maintained. Equipment contracts were close to estimates and there was no cost overrun on
equipment procurement.

(v) The objectives of the project were met successfully as shown, inter alia, by: (a) the high
utilization by project institutions of over 3,150 items of research equipment supplied by the
project; (b) a large number of completed research projects (1,132) and a publication rate for
research results of 91%; (c) an increase in registered patent rights in the project institutions; and
(d) a significant expansion of practical instruction in the science education departments.

Sustainability.

(vi) The crucial contribution of the universities in underpinning Korea's strategy of
technology-intensive industrialization will continue to be made through expanding research
capabilities and increasing the supply of key scientific and technical manpower. Within this
context it is likely that the research programs in the project institutions will be sustained in the
future. Research equipment financed under the project is well-managed and maintained and
budget support has been increased to ensure that this situation will continue. Overall, it is
reasonable to conclude that the project outcomes will be sustained in the future.

Findings and Lessons Learned.

(vii) Project design was consistent with sectoral objectives and the broader goals of
technology-intensive industrialization in Korea. The design focused on the supply of equipment.
This was appropriate in view of the well-developed state of the project institutions which were
well-managed, staffed and financed. Given the straightforward nature of project design and its
successful implementation, there were no major lessons to be learned. However, two points are
worth noting: (a) the development of clear and objective criteria for the inclusion of institutions
in the project and for research projects to be financed under the project, resulted in an efficient
selection process which was viewed as equitable by the project institutions and also resulted in a
satisfactory level of participation by private institutions; and (b) temporary shortages in
counterpart funding were met in a timely manner by increasing the authorized allocation to the
special account and also by reducing the rate for recovering funds from the special account.

(viii) Following Korea's graduation from borrower status in June 1995, there will be no further
Bank-assisted operations in the country.



- 4 -

KOREA

UNIVERSITIES SCIENCE AND TECHNOLOGY RESEARCH PROJECT
(Loan 3203-KO)

PART 1. PROJECT IMPLEMENTATION ASSESSMENT

Project Identity

Project name UIniversities Science and Technology
Research Project

Loan No. : 3203-KG
Country Korea
Sector : Education
Subsector : Higher Education

A. PROJECT OBJECTIVES

Project Objectives and Scope.

1. The broad aim of the project was to reinforce the Government's strategy for
technology-intensive industrial development by strengthening the research capacity of selected
higher education institutions. The project financed specialized research equipment, consumable
materials and equipment-related O&M expenditures to strengthen: a) research programs in
graduate schools of natural science and engineering in selected public and private universities; b)
joint research facilities in selected universities to promote the cost effective utilization of advanced
research equipment; and c) selected university departments of science education to improve
research in areas of pedagogy and science subjects, which in turn, would provide a firmer
understanding of science teaching methods and thereby strengthen the base of science education
in the secondary schools.

Sector Development Objectives.

2. In support of the Government's industrial development policy, the objectives of
the science and technology sector were to:

- develop and utilize technology to the fullest,
- gain continued improvements in productivity;
- expand high value added output which is technologically
sophisticated, energy efficient and strongly export-oriented ; and

- enhance the role of small and medium industry (SMI) in order to reduce
industrial concentration and over-dependence on imported parts and materials.
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In line with these priorities, the education sector's objectives were to: develop R&D capacity in
both educational and research institutions; to develop indigenous technology to overcome the
increasing difficulty of importing technology from abroad; and to upgrade and restructure the skill
mix requirements for meeting the demands of an increasingly technology-intensive industrial
sector.

Policy Context.

3. The Government placed heavy emphasis on the need for restructuring industry
towards more technology-intensive fields as the prospects for further expansion of labor-intensive
industries declined. To achieve this objective, the Government created an elaborate legal and
institutional framework which established an important public sector role in coordinating and
carrying out R&D programs, provided incentives for the private sector to expand investments in
R&D, strengthened and expanded the provision of credit to finance R&D programs in the private
sector and placed special emphasis on developing technology-based small and medium industries.

4. In response to these policies, total expenditures on R&D have increased rapidly
from 0.6% of GNP in 1980 to around 3% in 1995 and are planned to reach 5% by 2001. The
private sector has responded strongly to the provision of incentives and now accounts for over 70
of total R&D expenditures. In recognition that technological development is ultimately embodied
in people, the education system is playing the key role of supplying the skilled workers at all levels
which are the crucial underpinning of technology. The universities are expected to meet the
demand for the scientists and engineers who will lead the process of technological advancement.
It is planned to increase the ratio of scientists and engineers from 13 per 10,000 population in
1986 to 30 per 10,000 by 2001.

Evaluation of Objectives.

5. The project was based on more than a decade of previous Bank support for
technology development in Korea, which focused on financing R&D projects through financial
intermediaries, strengthening those intermediaries, enhancing the R&D capacity of the national
research institutes and developing technical and scientific education. At the time of preparation,
the Bank had financed projects in electronics technology, industry promotion and had started to
assist R&D activities in the universities under Loan 2427-KO and in the national research
institutes under the first Technology Advancement Project (Loan 3037-KO). The project was
designed within a sound policy environment, developed with considerable assistance from the
Bank's two education sector loans (Loan 1800-KO and Loan 2427-KO) which addressed policy
issues in research, and in science and technology education. The project continued the assistance
to graduate programs and basic research in science and technology and the strengthening of
science education, which had started under Loan 2427-KO.

6. The scope and focus of the project were appropriate since it continued to offer
support in those areas in which: a) the Bank had previous experience and b) the Government had
identified as requiring additional quality-improving investments. The project further strengthened
research capacity in Korea's graduate schools in science and engineering and improved the
capacity of the departments of science education to undertake pedagogical and related research.
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The project's design was straightforward and the emphasis given to equipment and related
expenditures was also appropriate. The project institutions were found to be well-staffed by
highly qualified researchers, efficiently managed and adequately financed. Their objectives were
clearly stated and closely related to Korea's education and technology development priorities.
The main weaknesses in the institutions were in the physical aspects of laboratory provision and
these were addressed under the project. Upgraded laboratories were viewed as essential to
increasing the effectiveness of research and teaching staff. The project investment was also timely
as it supported the plan for overall R&D investment to increase from 0.6% of GNP in 1980 to
3% in 1995.

B. ACHIEVEMENT OF PROJECT OBJECTIVES

7. The project met its objectives of strengthening the capacity of selected universities
to undertake basic research and to improve science education. The project's main achievements
are summarized as follows:

* Research capacity has been expanded during the life of the project. A total of
1,621 research projects were selected and 70% were completed, 27% are on-
going and the remaining 3% are in the initiation stage. The latter projects
lagged due to the delayed delivery of some research equipment.

* Project-financed research benefited industry. The results of 117 research
projects were adopted by private firms. Of these, 67 were conducted by public
universities and 50 by private universities.

* The project resulted in a high level of published research results. Of the
1,132 research projects completed under the project, the results of 1,034 or
91% were published in academic journals or through seminars.

* Of the 160 patent rights registered by researchers during the project
implementation period, 53 or 33% were funded directly by the project. Patent
rights from the 37 project institutions increased from 15 in 1991 to 44 in 1995.

* Equipment procured under the project enabled science education departments
in the participating universities to train their students and provide in-service
training to science teachers more effectively without having to share equipment
with other departments. The share of practical instruction was 37% in 1990
but had increased to 53% by project completion. The overall science teaching
in schools also improved as more demonstration and experimental teaching
methodologies were introduced to the classrooms by graduates of the
departments of science education.

* The project contributed to the production of quality manpower in the fields
of natural science and engineering. The 37 project institutions produced 5,793
masters' and doctoral graduates in 1995 or an increase of 44% over 1990.
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Graduates in science education were 1,175 in 1995, an increase of 76% over
1990.

* The equipment procured with the loan proceeds was relevant to the project
objectives and has increased the research capacity at all project institutions. The
loan financed 3,157 pieces of research equipment, virtually all of which
had been installed and were in use at the time the project closed.
Management of equipment usage was excellent as shown by the well kept
log books and high quality maintenance.

* Equipment utilization rate is high. The utilization rate increased by 75% in
graduate schools of natural science and engineering, and by 60% in science
education departments.

C. IMPLEMENTATION RECORD AND MAJOR FACTORS AFFECTING THE
PROJECT

Implementation Record.

8. Overall responsibility for project implementation rested with the Education
Facilities Bureau (EFB) of MOE - an agency with considerable experience in executing Bank
projects. A high-level Project Coordinating Committee (PCC) provided policy advice and
coordination and also played a major role in selecting project institutions and in the review of
research proposals. Equipment procurement was undertaken by the Office of Supply, Republic of
Korea (OSROK) in conjunction with MOE and the project institutions. The Borrower prepared
Annex B of the ICR based on a survey of the 37 project institutions.

9. Project implementation was highly satisfactory. Universities were selected in strict
compliance with the Criteria for Selection of Participating Institutions (Annex 1 of the SAR). The
transparency of the Guidelines for Selection of Research Proposals (Annex 2 of the SAR). also
contributed to the success of project implementation. Demonstrated impartiality in the review of
the research proposals was assured by the PCC through the appointment of carefully selected
experts. In total, there were 38 experts grouped into four review panels: natural sciences - 11;
engineering - 13; joint research facilities - 8; and science education - 6. The approved proposals
were well distributed among national, private and local institutions.

10. Allocation of loan proceeds generally followed the Guidelines agreed between the
Borrower and the Bank (Annex 3 of the SAR). Private institutions were to be allocated about
20% of loan funds while the actual allocation was 18%. Regional allocation targets were met.
The original allocation to the joint research facilities was exceeded - US$15 million compared
with US$10 million. However, this was not an adverse result as the joint facilities offer a cost-
effective way to use expensive research equipment. For this reason, the Government is
encouraging the development of such facilities.

11. Despite some delay in project start-up resulting from: (a) longer than expected
selection process for participating universities, allocation of loan proceeds and selection of
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research projects, and (b) the need to reallocate funds in Schedule I of the Loan Agreement, the
project was successfully completed before the Closing Date. There was no cost overrun. Audit
reports, including separate opinions on SOEs, were submitted on time throughout the
implementation period. All covenants were in full compliance.

12. All the equipment specified to meet the project's objectives was acquired as
planned and within the budgeted loan proceeds. Equipment procurement was carried out by
OSROK with technical support from staff of the participating universities, and managerial support
from the Education Loan Project Division (ELPD) in MOE. OSROK, the Government's central
procurement agency, has had a long and successful experience with Bank projects and therefore
procurement under this project was in full compliance with the Bank's Procurement Guidelines.
Unit costs in equipment contracts were close to or below estimates as a result of keen competition
among suppliers. Over 90% of the equipment was procured under ICB procedures.

13. Disbursements were satisfactory, although there were disbursement lags
throughout the implementation period due to the delay in the selection process (para. 11). Total
disbursements reached about US$44.4 million or 98.7% of the loan amount. The amount of loan
cancellation was about US$0.6 million or 1.3% of the loan amount, and this can be regarded as
negligible.

14. Management of project implementation was fully satisfactory. The ELPD under
the Education Facilities Bureau functioned as the project implementation unit. With long
experience of managing Bank-financed projects, ELPD's performance met the Bank's
expectations. In 1995, there was a change in the management structure of MOE. The EFB,
including the ELPD, was abolished, following MOE's decentralization policy. The universities
were given greater autonomy and the management of primary and secondary education was
transferred to the provincial and municipal levels. The change brought about the establishment of
two new bureaus, the University Education Support Bureau (UESB), and the Local Education
Support Bureau (LESB). Within UESB, the University Facilities Support Division (UFSD) was
established to take over the responsibilities of ELPD. This change did not adversely affect
management of the project, due largely to the fact that ELPD's staff were transferred to UFSD.
and continued to serve there.

Factors Affecting the Project.

15. Category 2 "Unallocated" in Schedule 1 of the Loan Agreement in the amount of
$4.5 million was reallocated to equipment and was fully disbursed. The reallocation caused a
minor implementation delay (para. I 1) but did not affect the timely completion of the project.

16. The original authorized allocation to the special account was $3.0 million. This
was found to be inadequate during implementation and prompted the government to request an
increase. The Bank responded by raising the ceiling to $4.5 million. The Loan Agreement was
amended accordingly on June 24, 1993. This amendment gave the Borrower greater flexibility
and enhanced its capacity to make on-time payments to suppliers.
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17. A change in MOE's management structure (para. 14) did not have any adverse
effect on project implementation and the project was successfully completed on schedule at the
end of 1995.

Consulting Services.

18. There were no consulting services in this project.

D. PROJECT SUSTAINABILITY

19. In view of the national priority for expanding R&D investments in both private and
public sectors as a key input to Korea's strategy of technology-intensive development, there is
little doubt that research programs such as those carried out in the participating universities will
continue into the future. Equipment for use by the researchers is being well-managed and
maintained at present (para. 7) and it is reasonable to believe that this will continue to be so in the
future. Research funding is growing at present, especially in the private sector. University
professors are receiving a growing number of requests from private industry to undertake
research, partly because universities are becoming better equipped to perform such tasks.
Following Korea's graduation as a Bank borrower in June 1995, the Government increased
MOE's budget for university facilities, i.e. for replacement of unserviceable and obsolete
equipment items and for the purchase of new items, to ensure that there would be no gap after the
termination of external financing. Based on the above, it is reasonable to conclude that the
project's outcomes will be fully sustainable in the future.

E. BANK PERFORMANCE

20. The Bank's performance on this project was in general satisfactory. Design and
implementation of earlier education projects led to the development of standardized
documentation for project preparation and implementation. This reduced substantially the number
of staff weeks required for project design, processing and implementation, thus increasing the
cost-effectiveness of project activities. The time spent on the early part of the project cycle, from
identification in early CY89 to loan signing was a satisfactory 42.7 staff weeks. Bank staff
assistance during project implementation (including nine missions) was effective in providing
timely advice on procurement issues and ways to ensure that the project was completed on
schedule. This was achieved with total staff input for supervision of about 17.3 staff weeks
(Table 9). The success of project implementation also reflects the strong cooperation the Bank
received from highly competent local officials. The Bank's estimates for the completion of
equipment procurement and loan disbursement were optimistic (Table 4) but this did not pose a
problem since all project activities were completed by the Closing Date and near full disbursement
was achieved by the end of the four-month grace period.

21. Highly effective equipment procurement by the Borrower and the waiver of prior
review of documents contributed to the successful performance of this project, as equipment
procurement constituted 100% of loan proceeds. The Bank's prompt response to the borrower's
requests, e.g. the reallocation of funds between categories and the increase in the amount
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deposited into the special account, also contributed to the positive outcome of the project. The
Borrower experienced a shortage of funding during the period in which the special account
advance was being recovered by the Bank. The Bank assisted the borrower by reducing the
recovery rate from 50% to 30%, thus, increasing the replenishment application from 50% to 70%
of the amount requested. As a result, the fund shortage problem was alleviated.

F. BORROWER PERFORMANCE

22. In line with a good record in designing, preparing and implementing Bank assisted
education projects, the borrower demonstrated highly satisfactory performance in developing this
project. The high quality of project preparation led to less that average processing time. After
loan signing, the first major task was the selection of institutions to participate in the project,
allocation of loan proceeds and selection of research projects. This took longer than anticipated
due to the thoroughness with which these activities were carried out. However, this approach
ensured a satisfactory outcome from the perspective of both MOE and the participating
institutions.

23. Despite start-up delays and a structural change within the MOE, implementation
staff were able to complete the project on schedule and achieve near full disbursement. OSROK's
long experience in procurement under Bank projects together with effective support from
implementation staff, resulted in equipment procurement of US$44.4 million being achieved.
There were no cost or time overruns. Work on the ICR was fully satisfactory. Moreover,
cooperation with Bank missions during the whole project cycle was commendable.

24. In general, the Borrower provided the necessary counterpart funds without major
difficulty. Local funding was enhanced in 1993 by raising the authorized allocation in the special
account (para. 16). A temporary shortage of funds occurred during the closing stage of the
project as the outstanding advance from the special account was being recovered. This was
resolved through a request to the Bank, which was promptly granted, to reduce the recovery rate
from the special account (para. 21).

G. ASSESSMENT OF OUTCOME

25. The project outcome was rated as highly satisfactory in the last four supervision
reports and "1" in the first five. Project objectives were fully met. The project assisted in
strengthening science education and enhancing the research capacity of selected universities. In
the longer term, these achievement will help to support Korea's strategy of technology-intensive,
export-oriented industrialization. In view of the priority being given to this strategy and the
recognized role of science education and research in underpinning the strategy, project benefits
are likely to be sustained. An additional positive outcome is that experience gained under this
project benefited the design of follow-up operations which focused on strengthening research and
teaching capacity especially through the application of selection criteria and in relating equipment
needs closely to research and teaching programs.
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H. FUTURE OPERATION

26. As stated in para. 7, project-financed equipment is well-maintained and is being
used increasingly by research staff in response to rising demand for research services. In general,
project institutions are well-managed, and adequately staffed and financed. As noted in several
places above, the key role the universities are playing in Korea's strategy of technology-intensive
industrialization, is likely to result in the project's benefits being sustained in the foreseeable
future. Following Korea's graduation from borrower status in June 1995, there will be no future
Bank operations.

I. KEY LESSONS LEARNED

27. Given the straightforward design of the project and its highly satisfactory
implementation, there were no major lessons to be learned. However, two points are worth
noting:

(a) The development of clear and objective criteria for the inclusion of institutions in
the project and for research projects to be financed under the project, resulted in an efficient
selection process which was viewed as equitable by the project institutions and also led to a
satisfactory level of participation by private institutions.

(b) Temporary shortages in counterpart funding were met in a timely manner by
increasing the authorized allocation to the special account and also, towards the end of the
project, by reducing the rate for recovering funds from the special account.
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Table 1: Summary of Assessments

A. Achievement of Objectives Substantial Partial Negligible Not applicable

Macro Policies E [ 0l

Sector Policies E E El

Financial Objectives al a El

Institutional Development [ 0 0E0

Physical Objectives [ l 0 0

Poverty Reduction El E El

Gender Issues [ El E 

Other Social Objectives E El El
Environmental Objectives l El E 

Public Sector Management i l E E
Private Sector Development El E O

Other (specify) E E E [
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(Continued)

B. Project Sustainability Likely Unlikely Uncertain
(/) (/) (V)

Fx-l D El

Highl
C. Bank PerfQrmance satisfactory Satisfactory Deficient

(V) (V) (/)

Identification rx] i 1=

Preparation Assistance : 11 1

Appraisal

Supervision IZ El II

Highy
D. Borrower Performance satisfactory Satisfactor Deficient

(/) (V) (V)

Preparation IZ [ [

Implementation l E l

Covenant Compliance El- E l
Operation (if applicable) [ E l

Highly
E. Assessment of Outcome satisfactory Satisfactory Unsatisfactorv unsatisfactory

FRE El El
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Table 2: Related Bank Loans/Credits

Loan/credit title Purpose Year of approval Status

Preceding operations

1. First Education Expansion of 1969 Completed 09/76

(Cr. 15 1 -KO) vocational high
(Cr. 151 -KO) schools, junior

technical colleges
and teacher training.

2. Second Education Improvement of 1973 Completed 12/79
vocational high

(Ln. 906/Cr.394-KO) schools, junior
technical colleges
and science,
engineering and
education colleges.

3. Third Education Expansion and 1975 Completed 11/81

(Ln. 1096-KO) quality improvement(Ln. 1096-KO) in vocational high

schools, junior
colleges and
vocational training
institutes (VTIs).

4. Vocational Training Further expansion of 1977 Completed 06/83
VTls, and expansion

(Ln. 1 474-KO) and improvement of

instructor training.

5. Sector Program on Improving technical 1980 Completed 02/86
Higher Technical colleges and colleges
Education of engineering and

(Ln. 1800-KO) management through
(Ln. 1800-KO) supply of equipment,

staff development,
manpower planning,
equipment
maintenance and
academic
accreditation.

6. Program for Science Raising quality of 1984 Completed 06/89
and Technology science and
Education technology education

to standards required
(Ln. 2427-KO) by a more skill - and

knowledge - intensive
industrial system
through planned
policy and
institutional change.
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Loan/credit title Purpose Year of approval Status

7. Technology Strengthening the 1989 Completed 12/93
Advancement development of SMIs

(Ln. 3037-KO) in Technology-
(Ln. 3037-KO) ~intensive sectors,

improving the quality
of education in a
center of excellence in
science and
engineering education
and enhancing the
capacity of selected
R&D institutions to
provide technical
support to SMIs.

8. Second Technology Improving the 1990 Completed on 06/30/94
Advancement research capacity of

2Ln. 3202-KO) one leading graduate
(Ln. 3202-KO) school in science and

engineering and
enhancing R&D
capacities in the areas
of biotechnology,
basic and industrial
standards, and energy
and resource
utilization.
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Loan/credit title Purpose Year of approval Status

Following operations

1. Vocational Education Upgrading the skill 1991 To be completed 06/30/96
training provided in

(Ln. 33 14-KO) selected vocational

high schools meeting
the increasing
complex skill
requirements of
industry, commerce,
agriculture and
fisheries.

2. Third Technology Improving the 1991 Completed on 06/30/94
Advancement quality of research
(Ln. 3315-KO) programs for

developing advanced
technologies,
increasing
opportunities for
joint basic science
research activities
through common
research facilities;
and enhancing the
development and
application of
industrial standards.

3. Science Education Raising the quality of 1992 To be completed 12/31/97
and Libraries science programs in
Computerization secondary schools

and universities and
(Ln. 3468-KO) establishing inter-

library network
system to enhance
the access of
information to
students, faculty and
researchers.

4. Vocational Schools Continuing with the 1992 To be completed 12/31/97
Development objectives in

Ln.3314-KO to
(Ln. 3469-KO) upgrade skill training

in selected vocational
high schools (VHS)
and strengthening
VHS system through
five studies in five
agreed areas.
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Loan/credit title Purpose Year of approval Status

5. Environmental Upgrading the 1993 To be completed 12/31/98
Research and Education capacity of selected

agricultural &
veterinary colleges to
undertake research
into key
environmental
problems, reinforcing
the environmental
aspects of basic
science programs in
the colleges and
establishing
appropriate
arrangements for
improving
environmental
research and training
programs.

6. Science and Technical Improving science 1994 To be completed 12/31/99
Education and technical

education and
(Ln. 3693-KO) research through

implementation of an
agreed policies and
actions program and
the provision of
special'zed
equipment.

7. Environmental Strengthening: a) 1994 To be completed 09/30/98
Technology Development selected national

research institutes to
(Ln. 3694-KO) identify and

adequately address
environmental issues
and to undertake
environmental R&D
activities; and b) the
Ministry of
Environment's policy
and planning role.
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Table 3: Project Timetable

Steps in Project Cycle Date Planned Date Actual/
Latest Estimate

Identification (Executive Project Summary) 03/89 03/89

Preparation 04-10/89 04-10/89

Appraisal 10/89 10-11/89

Negotiations 01/90 03/90

Letter of Development Policy (if applicable) n/a n/a

Board Presentation 05/90 05/22/90

Signing 08/90 08/10/90

Effectiveness 11/90 1 1/06/90

First Tranche Release (if applicable) n/a n/a

Midterm review (if applicable) n/a n/a

Second (and Third) Tranche Release (if n/a n/a
applicable)

Project Completion 06/30/95 06/30/95

Loan Closing 12/31/95 12/31/95
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Table 4: Loan/Credit Disbursements: Cumulative Estimated and Actual
(US$ million)

FY91 FY92 FY93 FY94 FY95 FY96

Appraisal Estimate 3.0 14.0 31.0 40.0 44.5 45.0

Actual 0.0 3.0 17.0 28.5 38.9 44.4

Actual as % of Estimate 0.0 21.4 54.8 71.3 87.4 98.7

Date of Final Disbursement 4/30/96
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Table 5: Key Indicators for Project Implementation

I. Key Implementation
Indicators in SAR/ Estimated Actual
President's Report

1. Number of research Not estimated in the SAR 1621 research projects were

projects approved and approved, 70% were
completed, and amount of completed,27% still on-going,
investment, and 3% are to be initiated (this

is due to the delayed delivery
of research equipment).

2. Total number of 1,034 articles
publications in academic
journals/or presented at
seminars

53 patents were awarded.
3. Number of patents
awarded.

The institutions were not selected before loan signing. These institutions had to be selected in accordance with Annex I in the
SAR "Criteria for Selection of Participating Institutions."
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Table 6: Project Costs

Appraisal Estimate (US$M) Actual/Latest Estimate(US$M)

Local Foreign Total Local Foreign Total
Item Costs Costs Costs Costs

1. Equipment - 45 45 - 44.7 44.7

-Engineering - 15 15 - 12.1 12.1

-Natural Science - 15 15 - 12.4 12.4

- Science Education - 5 5 - 4.9 4.9

- Research Facilities - 10 10 - . 15.0 15.0

2. Installation, 15 - 15 61.0 - 61.0
consumables, etc.

TOTAL 15 45 60 61.0 44.7 105.4
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Table 7: Project Financing

Appraisal Estimate (US$M) Actual/Latest Estimate(lJS$M)

Local Foreign Total Local Foreign Total
Source Costs Costs Costs Costs

IBRD - 45.0 45.0 - 44.4 44.4

Government 15.0 - 15.0 61.02 - 61.0
Contribution

TOTAL 15.0 45.0 60.0 61.0 44.4 105.4

2 Including additional amount from universities' own resources.
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Table 8: Status of Legal Covenants

KOREA

Universities Science & Technology Research Project

Agreement Section Covenant Present Original Revised Description of Comrnents
type status fulfillment fulfillment covenant

date date

L3203-KO 3.03(i) 10 C Select universities Fulfilled
according to agreed
criteria

3.03(ii) 10 C Allocate funds Fulfilled

according to agreed
guidelines

3.04(i) 5 C Enter into sub-loans Fulfilled

with private

universities on termns

and conditions

acceptable to the

Bank

3.04(ii) 5 C Make funds Fulfilled

available to public

universities as a grant

4.01 1 C Fumish to the Bank Completed

an audit report every year
including separate during
opinion on SOEs implementation

not later than June 30
of each year

Covenant types:
1. = Accounts/audits
2. = Financial performance/revenue generation from beneficiaries 8. = Indigenous people
3. = Flow and utilization of project funds 9. = Monitoring, review, and reporting
4. = Counterpart funding 10. = Project implementation not covered by categories 1-9
5. = Management aspects of the project or executing agency 11. = Sectoral or cross-sectoral budgetary or other resource allocation
6. = Environmental covenants 12. = Sectoral or cross-sectoral policy/ regulatory/institutional action
7. = Involuntary resettlement 13. = Other

Present Status:
C = covenant complied with
CD = complied with after delay
CP = complied with partially
NC= not complied with
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Table 9: Bank Resources: Staff Inputs

Stage of Planned Revised Actual
Project Cycle

Weeks US$ Weeks US$ Weeks US$

Through Appraisal 40.3 111,200

Appraisal-Board 2.4 6,800

Supervision 17.3 47,900

Completion 4.0 1,300

TOTAL 64.5 167,000
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ANNEX A

REPUBLIC OF KOREA

[BRD PROGRESS REVIEW AND PROJECT COMPLETION MISSION
AIDE MEMOIRE 1/

Universities Science and Technology Research Project
under Ln 3203-KO

1. The IBRD mission 2/ visited Korea during November 5 and December 3, 1995 to
review the implementation progress of seven projects and, specifically for Ln 3203-KO, to
agree with the Ministry of Education (MOE) on arrangements for the preparation of the
Implementation Completion Report (ICR). This Aide Memoire is for the project completion
part only.

2. The Universities Science and Technology Research Project under Ln 3203-KO will be
completed on schedule and the Loan will be closed on December 31, 1995 in accordance
with the date specified in Section 2.03 in the Loan Agreement dated August 10, 1990. As
disbursements are expected to reach about $44.5 million or about 98.9% of the loan amount,
clearly there is no need for an extension of the Closing Date. However, MOE would request
the Bank for granting a grace period of four months to allow for some miscellaneous
disbursements to be made after the Closing Date for the last batch of equipment delivered
before but near the Closing Date. The mission would recommend to the Bank to grant this
request. The Loan Account book in the Bank would then be closed sometime before April
30, 1996 after the entry of the last financial transaction.

If The views expressed in this Aide Memoire are subject to the review of IBRD
management.

2/ The mission was comprised of Messrs. Sing-Zak Sung, Robert L. McGough,
Ian Irvine and Ms. Irene Travis.
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3. According to Bank's usual practice, the Bank will prepare an ICR in about six months
after the Closing Date. MOE would prepare its own evaluation report for this project for
inclusion into the Bank's ICR 3/. After discussion between MOE's designated staff 4/ and
the mission, the Broad Content of MOE's Evaluation Report (subject to review by MOE
senior management) has been agreed (Annex 1). It was also agreed that this Evaluation
Report will be sent to the Bank before April 30, 1996.

4. For the purpose stated in the preceding paragraph the Bank mission assisted MOE with
several examples of Project Completion Reports (PCRs) and one example of the
Implementation Completion Report (ICR). Relevant sections of the Bank's Guidelines for
the preparation of PCRs and ICRs were also provided to MOE for reference.

5. MOE staff and the mission also agreed to conduct a mini-survey on the participating
universities' views on this project 5/. The single aim is to ascertain from the loan recipients'
point of view whether the overall objective of this project has been achieved. MOE staff
would translate the draft questionnaire into Korean language and send them to all the 23
national and 14 private universities for their reply before January 31, 1996. After receipt of
the replies, MOE staff would consolidate the responses into a one or two page summary sheet
to be attached to MOE's Evaluation Report as an Annex.

6. The mission visited four universities of which three are national and one private, two
are in Seoul area and two are in the provinces. The sample review (about 10% of the total
number of participating universities) showed that:

The equipment received and installed are highly utilized (some at about 100% of
possible operating time) and well maintained (no breakdowns reported so far);

Management of equipment usage is excellent (well kept log books in all cases seen);

Research capacity has been broadened as evidenced by the doubling or trebling of
research topics at the time before and after the project; and

Research capacity has been deepened as evidenced by much higher number of
publications internationally and nationally now as compared to four or five years
ago, as well as more patents now.

3/ Para 9 and para 8 of the Bank mission's Aide Memoires dated July 6, 1995 and
December 3, 1994 respectively provided some more information on this subject.

4/ Mr. Suk, Jin-Bok, Director, University Facilities Support Division,
MOE. will be in charge of the preparation of the Evaluation Report for MOE.

5/ Achievement of project objectives must be affected by, and is the combined result
of, a number of inputs. The bank is aware of this point.
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7. The mission would like to take this opportunity to express its gratitude to MOE
staff involved in project completion work and all the persons concerned in the four
universities visited for their kind assistance and generous hospitality extended to the
mission during the meetings and the visits.

November 24, 1995 S Z S i
Sing Zak S g

Cleared with and cc Consultant
Mr. W.E Rees, Task Manager IBRD
for Loan 3203-KO

cc Mr. Kum Sung-Ho, Fax No. 82-2-730-6068
Director-General
University Education Support Bureau, MOE

Mr. Suk, Jin-Bok - Do -
Director
University Facilities Support Division, MOE

Mr. Ahn, Taek-Soon Fax No. 82-2-503-9282
Deputy Director
Treasury Division, Treasury Bureau, MOFE
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ANNEX 1

Suggested substance in the contents of MOE's own Evaluation Report

1. Achievement of the project objectives

-Successes or failure and evidences
-evaluation by participating universities

2. Evaluation of implementation performance

time overrun or on schedule
cost overrun or within estimates
amount of loan cancellation and reasons
utilization of loan funds - economy and efficiency
adherence to matters agreed between MOE and Bank

- criteria for selection of participating institutions
- criteria for selection of research projects
- guidelines for allocation of loan proceeds
- work of the Project Coordinating Committee
- staff competence and adequacy

Bank assistance on implementation
- procurement
- disbursements
- frequency and usefulness of progress review mission

3. lessons learned for future operation

Annexes



30

ANNEX 2
Page I of 2

QUESTIONNAIRE

For Participating Universities in Loan 3203 - KO from IBRD

This "Universities Science and Technology Research Project" under IBRD Loan 3203 - KO
will soon be completed. The Ministry of Education (MOE) and IBRD are jointly evaluating
whether the objectives of this project have been achieved. The purpose of this Questionnaire
is, as part of the evaluation work, to seek for answers. Your cooperation will be much
appreciated.

The overall objective of this project is to assist selected universities in broadening and
deepening their basic research programs in priority field in science and technology in order to
strengthen their capacity to support technological innovation. The project also aims to
strengthen science teacher education through enhancing research capacity in this field which,
in turn, would strengthen the base of science education in the secondary schools.

The replies to the questions should be, to the extent possible, supported with quantitative data
as evidences to the changes perceived to have been made before and after the project. While
subjective answers are also acceptable, objective answers are, of course, preferred.
Understandably, from the timing aspect, it may be too early for reliable evidences to surface,
but it is hoped that a glimpse of the success or failure of this project could be seen through
this exercise.

Two questions for A. Graduate Schools of Natural Science
B. Graduate Schools of Engineering

1. The quantity (or broadening ) question

What changes in quantity of basic research programs have occurred before and after
the project?

For example:
In increased number of fields
In terms of absolute number of research programs initiated per academic year
In terms of number of thesis, number of researchers and number of faculty in
participation
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Page 2 of 2

2. The quality (or deepening) question

What changes in quality of research programs have taken place and as a result of the
qualitative changes, what have happened?

For example:
Are there research findings being used by industry as technological innovation,
if so, how many, before and after the project?
Are there graduates selected and recruited by industry mainly because of their
research topic and findings?
Are there professors being invited to join industry because of their research
topic and findings?

One question for Departments of Science Education

1. In what way, enhanced research capacity has strengthened science teacher education in
your department?

For example:
On graduates - improved quality of teaching after employment

- higher achievement level (in science) of students taught by
these graduates

On demonstration and experimental work in their classes
On curriculum improvement

Two questions for Joint Research Facilities

I. Are the research facilities provided being jointly used by researchers from different
departments or colleges within universities? Answers in terms of number of departments or
colleges using the facilities, number of papers produced, ete. can provide, directly or
indirectly, indication on the success or failure of the scheme.

2. Did the scheme increase research cooperation between various departments or colleges
within universities?

The completed reply should be returned to Mr. Suk, Jin-Bok, Director, Universities Facilities
Support Division, Ministry of Education, Seoul, preferably before end of January, 1996.
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Summary of Evaluation on the Project Performance

of

the IBRD Loan, No. 3203

April 1996

Ministry of Education

Republic of Korea
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Summary of Evaluation on the Project Universities' Performances under IBRD/L, No.

3203-KO for the Universities Science and Technology Research Project

The overall objective of the Project was to assist the selected universities in
developing their research capacities in science and technology in order to sup-
port technical innovation in the related industries, and also to train high
quality science teachers through expanding their experimental and practice
training equipment in the science education fields.

The World Bank and the Ministry of Education agreed, in December '95, to evalu-
ate the implemented performance of the Project through visits to, and/or written
correspondence from the Project universities of the Loan, No. 3203-KO.

Both sides concurred on presenting objective figures as much as possible to
raise the reliability on the evaluation of the performance rather than subjective
descriptions.

For this purpose,the Ministry collected the related data through questionnaires
in January and February '96.

To this end, we want to evaluate the performance of the project through presenting
objective data of figures on the implemented project to the extent measuring was
possible though we met limits in getting them. The objective figures mentioned
above might be the evidence, that is, the changed degree in the ability of research
activities in the project universities.

1. Introduction of the Loan

For a rapid and continued development of the economy in Korea, industries have
made efforts to transform themselves into a technology-intensive production system
beginning from the end of 1980s. To develop the Korea's industrial structure into
a high value-adding production system, ability to make technical innovations has
to be fostered. To achieve technical innovations, researches in the basic sciences
to be activated, because- the basic sciences are bases of the technology, and their
activated researches are the inevitable conditions for technical innovations.

Universities expected to conduct researches of basic sciences in the main, how-
ever, were not in the conditions to conduct active researches though they had
high-quality manpower.

The universities had few resources for researches such as facilities and
equipment, and fund that were required for activation of researches.
There was limitation in the growth of Korea's scientific and technical capacity
unless improved circumstances were provided to researches of the basic sciences
in the universities that might support native technical innovations.

The Korean Government requested the World Bank to finance a loan to improve the
above situation. After one year s preparation, the Loan Agreement was reached
on August 10th, 1990 to finance USD 45,000,000 for additional provision of
equipment for joint researches in graduate schools of natural sciences, those
of engineering, also in the corresponding undergraduate colleges, and science
education departments.
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2. Selection of the Participating Universities

The Ministry sent out quidelines for applying to participate in the project
of the above loan to the universities in order to select the eligible participat-
ing universities. An evaluation conmittee was organized to work on the above
applications submitted from universities. The committee members were experts
from the related professional fields.
37 universities were selected for the project, and allocation of the loan was made
to them as shown in <Table 2.1>.

<Allocation of the Loan by Field>

<Table 2.1> (Unit USD 1,000)

Field Grad Sch of Grad Sch of Research Science Edu Total
Nat sciences Engineering Facilities Department

Total 12,480 12,368 15,152 5,000 45,000
Nat & pub 8,150 8,990 15,152 4,594 36,886
Private 4,330 3,378 406 8,114

3. Procurement of the Laboratory and the Practice Equipment

3.1 The universities applying for participation in the project were requested to
submit research plans and the related lists of equipment together with their
applications for the loan project. The evaluation committee members reviewed,
by research program: adequacy of the related manpower for the research; the rese-
arch plan; relevance of the requested items of equipment, etc, and the project
universities were selected.

The laboratory and the practice training items of equipment procured for the
the loan project in quantity as of March '96 are 3,157 items in total, and
their distributions by field are given in <Table 3.1>.

<Procurement of Laboratory and Practice Equipment>

<Table 3.1> (Unit : USD 1,000)

Field Natur Sci- Engineering Research Science
ence Grad Graduate Facilities Education Total
School School Department

Q'ty (unit) 717 769 747 924 3,157

Total amount 12,411 12,111 14,977 4,885 44,384

Average price 17 16 20 5 14
per unit
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3.2 Analyses of the equipment procured for the project show that the average
price of the equipment per unit is USD 14,058 and only a small sized item of
equipment for researches could be bought with such a price.

The average price of equipment per unit procured for the science education depart-
ment was lower than that for the other fields because the former was for experi-
mental and practice training rather than for research uses of professors.
In the on-going project under the loan, No. 3693-KO, the general trend is that
middle or large-sized items of equipment for the project are being procured.

4. Use of the procured equipment

The Ministry investigated basic data on how the originally planned and approved
research programs had been carried out and other matters such as production of
Master's and Doctoral degrees by the participating universities, used hours of
the procured equipment per week, joint usage of them, etc.

4.1 Implementation of the research programs

The research programs approved by the Ministry for the project were implemented
by researchers as originally planned, using equipment procured for such purposes.
Among the 1,621 research programs selected, 1,132 themes were completed, and
1,034 of the latter were published in academic periodicals or at seminars,
etc.<Table 4.1>
The 51 themes not yet initiated mainly due to the delayed delivery of the related
equipment are judged to be initiated as originally planned upon delivery of
their equipment.

The tolal amount input for the research themes of the project is about
USD64,159,00, and about 21% of the amount has been contributed from the related
industries. <Table 4.2> A desirable cooperative relationship has developed
between universities and industries.

<Research programs)

<Table 4.1> (Unit : Program)

Progress of researches Research Publication
Research Research - fund
programs themes comple- pr6gre- To be Publi- Not pu-

ted ssing initi- (S1,000) shed blished
ated

Natu. sciencJ 489 352 131 6 15,346 333 19
graduate
schs.

Engineering 603 465 129 9 23,677 436 29
graduate
schs.

Research 529 315 179 36 25,136 265 50
facilities

Total 1,621 1,132 439 51 64,159 - 1,034 98
(_00%) (69.8%) (27.1%) (3 .1%)

(USD one = KRW 780)
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<Sources of research funds and contribution ratios>

<Table 4.2> (Unit : percent)

MOE and Other central Organizations Private School's own Total
Academic Gov't agencies & funded by industri fund
Developmant local autonomous Govern't -es
Foundation organizations

28.4 19.3 25.7 21.2 5.4 100

4.2 Utilization of research results

It is very diffcult to say objectively how much the results of researches of the
project have contributed to the basic sciences and the technical field of the
industry in Korea, because the basic sciences and the technology have been
developed on the results of researches accumulated in them just as in other
academic fields.
Review, however, is made on the present status of the research fruits being
utilized in the industry, and also on the numbers of the patent rights acquired
as results of the above researches, though some of them are partial participations.

4.2.1 The cases of the above researches that have been adopted in the related
industries are 117, or 7.2% of the total research programs.<Table 4.2.1>
In some cases, industrial firms have produced goods developed from the above
researches of the project.

In the case of Seoul National University, one of the project universities, res-
ults of their 20 research programs are being used in the industry, showing the
University's leading role in the related fields as a prestigious university in Korea.

<Research results being utilized in the industry>

<Table 4.2.1> (Unit : Theme)

Research theme Research theme utilized in industry

Nat. and Private Total Nat. and Private Total
public univ. univ. public univ. univ.

1,216 405 1,621 67 50 117
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4.2.2 The patent rights registered by professors of the 37 project universities
from '91 to '95 are 160 in total, <Table 4.2.2> and 52 cases, or 32.5% of them
are related, though partial, to the above patent rights.

< Patent Rights of the Researches>

<Table 4.2.2> (Unit : research)

Patent Right Utility Model2 Design Right Trademark Right Total
l _______ l ________ [Right and Others 1

1991 7/2 0/0 3/0 5/4 15/6
1992 13/6 3/0 3/0 0/0 19/6
1993 29/8 0/0 2/0 1/0 32/8
1994 49/10 1/0 0/0 0/0 50/10
1995 36/16 2/1 1/1 5/4 44/22

Total 134/42 6/1 9/1 11/8 160/52

Note : Status of patent rights - the left side figures are for totals and the right
side ones are for those, among the left side rights, registered, though partial,
from researchers of the project.

4.3 Production of Master's and Doctoral Degrees
The 37 project universities produced 4,036 Master's and Doctoral degrees in 1990,
the beginning year of the loan project, but the corresponding number in 1995 was
5,793, increasing by 43.5% in the case of graduate schools of natural sciences
and those of engineering.

The high quality manpower is expected to play core roles in the industry, and
their training of laboratories, practices, and researches at higher levels are
definitely required. Therefore, the using frequency of the equipment is judged
to have increased in parallel with the increase of Master's and Doctoral degrees.

<Annual Production of Master's and Doctoral Degrees in the Project Universities>

<Table 4.3> (Unit person)

Year '90 '91 '92 '93 '94 '95 Total

Natur. & Master's 3,413 3,518 3,791 4,228 4,760 4,843 24,553
Engring
Graduate Doctoral 623 730 832 1,042 1,082 950 5,259
schools

Total 4,036 4,248 4,623 5,270 5,842 5,793 29,812

Science Master's 654 662 1,144 1,031 984 1,119 5,594
Educa-
tion Doctoral 14 38 47 54 60 56 269
Dep' ments

Total 668 700 1,191 1,085 1,044 1,175 5,863
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4.4 Joint use of the Laboratory and the Practice Equipment

For a detailed review on the use frequency of the joint-use equipment procured
in the project, we investigated : whether they are located at places convenient
for joint use, and ; rates of used hours elapsed in a week.

In the case of research equipment in graduate schools of natural sciences and those
of engineering, 79.9% of the equipment procured for the project are placed in locati-
ons convenient for joint use, and are being operated. 20.1% of them are located
in individual research rooms of professors, but most of them are computer-related
items of equipment.

Among the research equipment in graduate schools of natural sciences and those
of engineering, 75.2% of the equipment procured for the project are being used for
20 hours or more in a week, and in the case of science education departments,
equipment items used for 20 hours in a week account for 60% of the total items
of equipment procured. <Table 4.4>
The eguipment of the project is being used satisfactorily.

<Using hours of the equipment per week)

<Table 4.4> (Unit : percent)

Less 10 hours 20 hours 30 hours 40 hours 50 hours
Using hours than or more or more or more or more or more Total

10 and less and less and less and less
hours than 20 than 30 than 40 than 50

hours hours hours hours

Graduate
schools of 7.5 17.3 22.5 22.9 15.1 14.7 100
natural science s
and engineering
& Joint Res.
Facilities

Science 18.5 21.5 21.1 19.5 11.1 8.3 100
Education
Department

4.5 Experimental and Practice Training in the Science Education Department

In the case of the 12 universities with the Project Science Eduation Departments
under the Loan, they were not required to include research plans in their
applications for participation in the project.

Expansion of the experimental and the practice training equipment required in
training of quality science education teachers was one of the objectives for
supporting the Science Education Departments in the project.

The provision rate of the experinental and the practice training equipment in
the Science Education Departments in 1990 was only 37.1%, but after the Project,
it increased to 53% by the cost amount of the equipment held by them.
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In some universities, the experimental and the practice training education of
the Science Education Departments had to be assigned to the related other science
departments in colleges of natural sciences in them due to the shortage of the
related training equipment in the Science Education Departments, but thanks to the
equipment increased from the project, they have come to train students on the
supplied equipment in their own departments.

Another development in the Science Education Departments of the Project is that,
thanks to the new supply of sophisticated equipment under the loan, research circums-
tances of professors in the Departments has improved.

For evaluation of the quality of science education conducted by graduates from
the Science Education Departments, we will need many evaluating devices and long
period of time for observation. It would not be easy to judge such results of
the loan project.

The colleges of education in Korea have conducted in-service training of the tea-
chers as well as the training of new ones. The in-service training of teachers
in the science education related departments includes many experimental and
practice training subjects.

The experimental and the practice training equipment supplied to the pedagogical
disciplinary departments under the loan is being used valuably in the in-service
training, and the in-service trainings given to the teachers of the science
education subjects, and conducted in the project universities from '90 to '95 are
shown in <Table 4.6>.

< Provision Rate of Experimental and Practice Equipment in the Science Education
Department >

<Table 4.5> (Unit USD1,000)

As of March 1, '90 As of December 31, '95

Required Amount of Provision Required Amount of Provision
Amount the Provided Rate Amount the Provided Rate

Eguipment Eguipment

12,960 4,807 37.1% 16,246 8,608 53.0%

< The In-service Training of Science Education Teachers for '90-'95 >

<Table 4.6> (Unit : Person)

Training hours Course for 180 hours Course for 60 hours Total

Trainees 2,593 370 2,963
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5. Benefits of the Project

From the end of the 1980s, Korea s industries had exerted efforts to transfer
themselves into a technology-intensive system towards higher value-adding
production. The university system at those days, however, was not in the
circumstances fostered enough for activating researches in them though they
had quality manpower for researches.

The Korean Government, faced by such a limitation in growing strength of
science and technology, introduced the loan of USO 45 million to support
extension of research and practice training facilities for graduate programs of
natural sciences and engineering, joint research facilities to be used among
them, and science education departments.

The Korean Government added USD 61 million equivalent, including additions from
universities' own resources, for the Project fund. For the five years from 1991
to 1995, the Government procured, and installed 3,157 items of equipment in
total for 23 national, and 14 private, totalling to 37 Project universities to
use. Therewith, professors' researches have activated, and students' practice on
the equipment has progressed. Many advanced academic degrees were produced.

The loan has contributed so much to the development of science and technology in
Korea. The main benefits of the Project are as follows:

1. By utilizing the equipment introduced from the Loan, 1,132 research programs
among the selected research proposals of 1,621, were completed, and the other
programs seem to finish sooner or later. The research themes of 117 among the
total proposals accounting for 7.2 % are already being utilized and materialized
in produced goods in industries.

2. Among the patent rights of 160 in total registered by professors of the
Project universities during the Project period, 52 rights, or 32.5% of them
were found related to researches of the loan Project.

3. The Project has contributed much to production of high quality manpower in
the fields of natural sciences and engineering. The 37 universities participa-
ting in the Project have contributed to, inter alia, production of 5,793 Masters'
and Doctoral degrees or 43.5% more in 1995 than those produced in 1990.

4. Due to the joint usage of the equipment imported under the Project, the use
ratio of the equipment has increased by 75.2% in graduate schools of natural
sciences and engineering, and by 60% in science education departments with the
equipment items that are used 20 hours or more during a week.

D. Science education departments in some universities had assigned their experi-
mental and practice training to the related departments in colleges of natural
sciences in the same university due to the shortage of the related training
equipment in their own departments. Through expansion of equipment in their
departments from the loan, they are now able to train students in their own
departments. The imported equipment is contributing to the in-service training
of the science teachers, too.

In addition to the benefits mentioned above, the Project's contributuion to the
development of universities, and science and technology in Korea is also recog-
nized. The loan seems to have contributed mucn to the Korea's entry into the
group of semi-developed countries as she is today overcoming the adverse circum-
stances of the latest Korean war. Her development to the level of graduation
from the loan programs of IBRD might also be attributable to the Bank.
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ANNEX B

1. The Project Costs (in USD million)

Projection (A) Actual (B) Ratio
lForeign (B/A)

Domestic Foreign Total Domestic Foreign Total

Total 15 45 60 61.0 44.4 105.4 175.6%

o Equipment 45 45 44.4 44.4 98.6%
-Engineering 15 15 12.1 12.1 80.7%
-Natural sciences 15 15 12.4 12.4 82.7%
-Science education 5 5 4.9 4.9 98.0%
-Research facilities 10 10 15.0 15.0 150%

o Installation, #
consumables, etc. * 15 - 15 61.Q 6&tx 61.0 406%

# This figure contains expenditures on civil works for the construction of laboratory
facilities unrelated to project design.

2., Financing for the Project

Source Plan(A) Actual(B) Percent (B/A) Remarks

IBRD 45 44.4 99%

Domestic 15 61.0 406%

Total 60 105.4 175%

3. Implementation of the Project

Completed date
Delayed months Remarks

Planned Actual

Disbursement Dec. '95 Apr. '96 Four months
from the S/A

*The closing date was April '96 under the Bank's allowance of four months'
grace period.



Allocatlon and Disbursement under IBRD/L-3203-KO

(Allocation In US$1,000 and disbursemant In USD unit)

Natural Sciences | Engineering |Joint Research Facilities! Science Education I Total| Institution I I i r I . RomarkslAllocation? Disbursement |Allocat| Disbtirsoeont lAllocation? Disbursemont IAllocationlDisbursoment lAllocationl Disbursoeont |I _ I - i--- 1 I_ _ I--- I_-- ,- __ -- I- -F-- ._ -__-.IKengnuno Nnt'l U. I I I I I 200 1 200,646.72 I I I 200 | 263.646.72 |IKangwon * 695 I 700,541.00 I 986 I 980,425.45 I 914 I 889,184.76 I 397 1 388,297-36 I 2.992 I 2.958.a48.57 1|Kyungpook ' 585 | 576,947.24 | 1,101 I 1,106,847.44 | 1,400 | 1.339,254.46 | 453 | 426,024.51 | 3539 | 3,449.073.65 |IKyeongsang * 216 | 209.28686 I I I 250 I 247,000.00 j 340 I 336,256.02 | 806 | 792.54288 OlKongju I I I I | 350 | 291,958.06 | 387 | 395,990.69 | 737 | 687,948.75 ||Korea Nat I U. of Educ. II o o 100 | 100,00000 440 1 432.920.57 540 I 532.920.57 1|Kunsan Nat I U. I I I I | 600 | 602,296.28 | I I 600 | 602,296.28 |
IKuaho II | 65 1 63,065.06 1 550 1 554,941.19 | I I 615 1 618,006.25 1IMokpo I I I | 200 | 197,343.65 1 I I 200 1 197,343.65 ||Pusan | 783 | 836,002.59 I 1,111 I 913,662.61 | 1,400 | 1,460,790.45 | 470 | 446,408.94 | 3.764 3,656.864.59 |
INat'i Fisheries U. of Pusan 150 | 157.791.76 | 420 | 433,785.09 I 350 | 330,689.84 | I I 920 | 922,266.69 I (1)|Seoul Nat I U. | 2,298 | 2,297,591.31 | 2.208 I 2,203,872.25 | 2,500 | 2,473,735.89 | 457 7 446,588.68 | 7,463 | 7.421.788.13 IDEM20.323.10 1ISeoul City Univ. I I | 827 | 810,416.60 I I I ? I 827 1 810,416.60 Ifor JRFSunchoon Nat I U. I I I I | 200 | 196,007.75 | I 1 200 i 196,007.75 |
lAndong I I I I | 200 | 199,950.35 | I I 200 1 199,950.35 1
jYosU Natel Fisheries U. I I I I I 100 | 106,636.36 | . I 100 | 106,636.36 |IChonnem Nat'l U. I 505 I 502,697.54 | 768 I 774,674.41 I 1,100 I 1,133,226.98 I 453 I 435,645.65 I 2.826 I 2.846.244 58IChonbuk | 1.018 | 1.016,069.73 | 508 | 496,492.92 I 850 851.156.14 1 464 A 459.734.09 1 2.840 | 2,823.452.88 |IChaJ 300 | 272,746.84 | I 900 1 921,450.88 1 342 | 338,333.56 | 1,542 i 1.532,531.28 |4IiChangwon 'I I I | 550 | 545.548.33 | I I 550 | 545,548.33 |IChungnam | 1,150 1 1,111,230.46 | 711 | 731,664.55 I 1,322 | 1.236.423.24 I ? i 3,183 | 3.079.318 25 |IChungbuk ' 450 | 450,022.18 I 285 | 283,735.85 I 866 | 838.260.04 I 391 | 384,787.91 | 1.992 | 1,956,805.98 |lKorea Maritimo U- I I I I | 250 | 250.989 74 I I I 250 1 250,989.74 |I I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I i- I I-,_ I __- I_._- I i__- I _I National(23) I 8.150 1 8.130,927.51 | 8,990 | 8.798,642.23 I 15,152 114.967,491.11 1 4,594 14,490.987.98 1 36,886 136.388.048.83 1

Koroa Univorsity I 645 I 632,780.05 I 676 6 875.517.89 | I I I 1 1.321 1 1,308.297.94 1Den Kook University | 194 | 175,848.27 7 126 I 131,293.97 | I I I I 320 | 307,142 24 1|Dong-A Univ. I I 515 | 491,279.07 | I I I I 515 I 491.279.07
IDongoul University I I I 80 I 75,304.65 I I I I I 80 I 75,304.65 1ISungkyunkwan University | 366 | 366.207.16 | 216 I 217.968.88 | I I I 582 | 584.176.04 |ISoonchunhyang University | 280 | 276.607.74 | I I I I I I 280 276.607.74 1lYonsel Univorsity | 939 I 922,127.44 I 636 | 641,635.15 1 I I I I 1,575 | 1,563.762.59 1University of Ulsan 1 130 1 127,000.00 I 42 I 39,201.88 I I I I I 172 I 166.201.88 1lEhwa Womans University I 700 I 700.571.49 I I I j I 406 I 388,657.40 I 1,106 I 1,089,228.89 1University ol Inchaon I I | 50 | 48.915.27 | I I I 50 48, 915.217linha University | 125 119,844.48 | 226 | 207,310.70 I I I I I 351 | 327,155.18
IChung-Ang University | 280 281,415.28 | 248 I 254,101.06 | I I I I 528 | 535,516.34 |IPohang Institute of Science & Tech.I 671 | 677,321.75 | 320 | 310,846.33 I I I I I 991 | 988.168 08 IHonglk University I I 1 243 | 218.923.55 I I I I I 243 | 218,923 55 1F -- *_ I_ __- I I I _ - __I-- I _ -I--- I-_ II Privato( 14) | 4.330 | 4,279,723.66 | 3,378 | 3,312,298.40 | I 406 | 388.657.40 | 8.114 | 7,980,679.46 |

I _ _ _ __ ~~~~~~~I I I -I -I ----I -I -- -------------- -- I--- -- - - ..... .j.I Total(37) 1 12.480 112,410,651.17 112,368 112,1l0,940.63 1 15,152 114,967,491-11 1 5,000 14.879.645.38 1 45,000 144.368.728-29 1_N_to _ _th_clu_f_omrs _s_o I _ N_a_t_i_ o__ .U. _i_v_o_ I __and i tobe_ I iodb o _ I _ _ I
* Note (1) in the colum of remarks is for Seoul National University and is to be notified by the 8anhk.
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