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Science and technology development is critical in the drive towards sus­
tainable development and competitiveness of the Philippines. Macroeconomic 
factors notwithstanding, the country's status in science and technology could 
very well spell the difference over the long term between a robust economy 
and a weak one. We are laggards in science and technology in East Asia. This 
is especially worrisome because our neighbors, especially the Confucian soci­
eties, are very aggressive in this regard. While there is some appreciation of 
the importance and role of science and technology in economic development 
among our government policy makers in both the executive and legislative 
branches, the translation of this into sound and workable policies and pro­
grams leaves much to be desired. 

The development of science and technology in the country involves many 
aspects. Three critical ones are manpower development, building science and 
technology infrastructure and facilities, and developing a culture of research 
and excellence. The Engineering and Science Education Project (ESEP) of the 
Department of Science and Technology (DOST) is a nationally directed effort 
at all these. This paper focuses on ESEP as a case study of how the concretiza­
tion and implementation of science and technology policy is embedded in the 
social, cultural, political, and institutional matrix of the country. In view of 
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this, insights and lessons from the social science perspective are drawn from 
the case analysis and on how the interface of the social sciences with science 
and technology can help improve the design and delivery of S&T policies and 
programs in the country. 

THE ENGINEERING AND SCIENCE EDUCATION PROJECT3 

The main objective of ESEP is to support technology development for 
industrialization in the Philippines by increasing the supply of well trained 
scientific and technical manpower. Its specific objectives are (I) to strengthen 
engineering and science education in priority fields at selected institutions, (2) 
to improve scrence and mathematics education at selected secondary schools, 
and (3) to strengthen DOST's capacity to plan, manage, and coordinate S&T 
manpower development programs. 

The component of ESEP are as follows: (I) faculty development through 
local and foreign MS and PhD programs, post MS and PhD fellowships, and 
visiting professorships; (2) acquisition of books and journals, libraries devel­
opment, and library networking; (3) acquisition of laboratory equipn1ent; and 
( 4) upgrading of research laboratories in public and private universities in­
cluding the construction and upgrading of II 0 high school science laborato­
nes. 

The institutions which participated in ESEP consist of 19 colleges of 
engineering (5 public and 14 private), 10 colleges of sciences ( 4 public and 6 
private), 110 S&T -oriented public high schools located nationwide, and 15 
Regional Science Teaching Centers (6 public and 9 private). 

The project was implemented over a six and a half-year period ( 1992 to 
mid 1998). It was financed by the Philippine Government, the World Bank, 
and the Japanese Government through the OECF. The Philippine Government 
financed the local currency components of equipment procurement and con­
struction and part of the local operating costs of the project. The World Bank 
financed the foreign currency portions of various project components up to an 
amount of $61 million while the Japanese Government financed the foreign 
currency component of equipment procurement and Consultancy up to $24 
million. The project institutions provided counterpart funds for salaries of 
substitute teachers, the cost of installation and/or extension of power and wa­
ter utilities for upgraded laboratories, and some operating costs. 

As of December 31, 1997, the ESEP had the following accomplishments: 
A total of 5,627 manpower development slots have been filled up, which 

exceeds the original 5,157 manpower development targets slots by 470. A 

3This section is taken from the Engineering and Science Education Project 1997 Annual 

Report prepared by the Project Implementation and Coordinating Office (PI CO), Department of Science 
and Technology. 
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total of 4,477 scholars have completed their course with I, 150 still in the 
process of completing their studies. Of those who completed· their studies, 
4,307 scholars are in-country while l 70 scholars studied overseas. Of those 
who are still completing their studies, 125 scholars are overseas and the rest, 
l ;025 scholars, are doing their studies in the country. 

Out of the total of 319 staff months of consultancy and visiting profes­
sorships~ 233 staff months or almost 73 percent of the target have been used. 

The targeted number of books and library materials is 72,296 titles and 
the targeted number of journal titles is 569. A total of 72,150 titles or 99 
percent of the target and 569 titles of journals or I 00 percent of the target 
have been delivered to institutions. 

The project earmarked I, I89 items of equipment for both World Bank­
funded and OECF-funded equipment. Of these, a total of I ,024 items or 86 
percent were deliverea and installed in laboratories all over the country. 

The project aimed to construct I 00 high school laboratories and upgrade 
30 laboratories in tertiary institutions. The project has built I 07 high school 
laboratories and upgraded 29 laboratories in tertiary institutions or 97 percent 
of target. 

Actual disbursement by the World Bank is $51.9 million or 85.1 percent 
of the $61 million loan. Actual disbursement by OECF is Yen, 2,359.58 mil­
lion or 77.2 percent of the Yen 3,055 million-loan. 

THE ESEP EXPERIENCE: INSIGHTS AND LESSONS FROM THE 
SOCIAL SCIENCE PERSPECTIVE 

Beyond the figures, however, ESEP encountered challenges and difficul­
ties in getting off the ground and during its implementation. Many of them 
stemmed from the social, cultural, political, and institutional matrix in the 
country. This is not to say that ESEP was not successful. The figures cited 
earlier point to ESEP'S successes with respect to manpower development and 
building science and technology infrastructure. Rather, by focusing on the 
challenges and difficulties encountered by ESEP, this paper brings out impor­
tant insights and lessons from the ESEP experience, viewed from the social 
science perspective, that bear on the design and delivery of S&T policies and 
programs in the country. These are: 

Major initiatives are often born out of strongly felt needs. The ESEP 
came out of the experience of the UP-Ateneo-La Salle consortium in math­
ematics and the sciences. The context of the consortium was that in the I960s 
many people were sent abroad for PhD in math and science but few returned. 
Thus in the early 70s the schools were faced with departments which were in 
poor state in terms of facultie~ with PhDs. In order to address the problem, a 
group of scientists, among them, Dr. Ester A. Garcia, Fr. Bienvenido F. Nebres, 
Dr. William G. Padolina, Dr. Roger Posadas, and Dr. Paulino Tan decided to 
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start local PhD programs with scholarship support for the students from the 
DOST. By 1985, the consortium was having some success but was also run­
ning up against a barrier especially for those who were doing experimental 
work. They could not do the experimental work in the country because of the 
lack of equipment. This was especially apparent in chemistry. The students 
had to wait until they had a chance to go abroad to run their samples. More­
over, the lack of equipment made it difficult to have larger numbers of stu­
dents in the programs. Out of this difficulty, Dr. Ester A. Garcia and Fr. 
Bienvenido F. Nebres conceived of ESEP. 

For large-scale S& T projects to be successful, champions are needed 
who, despite the many problems and hurdles along the way, will doggedly 
pursue the project with patience and determination to its successful comple­
tion. Dr. Garcia, Fr. Nebres, then DOST Secretary Ceferino Follosco, Secre­
tary William Padolina, Assistant Secretary Lydia Tansinsin, and Undersecretary 
Estrella Alabastro are among the champions who zealously pursued the vision 
of the project despite the many barriers and difficulties encountered in getting 
if off the ground and on through its implementation. Secretary Follosco enbled 
ESEP to become a reality. Assistant Secretary Lydia Tansinsin was Project 
Director in the early years. After the project was institutionalized in the DOST, 
Fr. Nebres and Dr. Garcia together with Dr. Paulino Tan, Dr. David Booth, 
and Dr. Jose B. Cruz, Jr. were actively involved in guiding the project over the 
years through their Chairmanship and membership, respectively. in ESEP~s 
Project Advisory Group. Secretary Padolina and Undersecretary Alabastro, 
ESEP Project Director, worked very hard to ensure the success of ESEP. 

Champions need sponsors. As the project moves from the level of the 
individual to the level of organizations, top-level support is essential in order 
to have the resources and network of influence to push the project and get it 
started. The first major hurdle was getting the project funded. The proponents 
had to go for a foreign-funded program because it was very difficult, if not 
impossible, to get a budget for a large scale program for acquiring scientific 
equipment from the national budget (i.e., the General Appropriations Act). 
Congress would accept scientific equipment funded from a foreign loan but 
not from the national treasury. Initially, the proponents thought of the project 
as a 20 million dollar project for equipment acquisition, and at that tin1e. they 
were thinking of looking for the funding themselves. Then Dr. Ceferino Follosco 
became DOST Secretary. He was very supportive and introduced the project 
and the project proponents to the World Bank, which subsequently agreed to 
fund the project. Secretary Follosco's push for the project was very critical: he 
marshalled support in the executive and legislative branches of the govern­
ment to get the project off the ground. He even went to the extent of person­
ally attending the technical group meetings at NEDA, which is something that 
a Cabinet Secretary does not normally do, in order to secure NEDA 's approval 
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of the project. In Congress, the strong support of Senator Edgardo J. Angara. 
the Chairman of the Education Commission, who understood and really cared 
for the project, was key to its approval. The succeeding DOST Secretaries, Dr. 
Ricardo T. Gloria and Dr. William G. Padolina were likewise equally support­
ive of the project, providing manpower, institutional, and financial support 
from the DOST. 

Large-scaleS & T projects have to be seen within a systems context. The 
system consists of all the aspects that are essential to achieving the objec­
tives of the project. For the project to be successful, all of these aspects must 
be taken into account in the project design and implementation. Initially, Fr. 
Nebres and Dr. Garcia were thinking only of building up science departments 
through equipment acquisition. They soon realized that funding equipment 
was not enough; scholarship had to be part of the package. Then Secretary 
Follosco pointed out that in the modernization of the country, science by itself 
is not going to do it; engineering had to be included. Two other important 
components were also eventually included, namely, upgrading of libraries with 
science and engineering books, journals, and library materials and upgrading 
the research laboratories of the feeder high schools in science and technology. 
Thus, while the project started with the desire to build up science departments 
through equipment acquisition, in the end, the project's total package incorpo­
rated the various system components, together with the commitment of the 
various institutions involved, that were essential towards achieving the overall 
objective which is to support technology development for industrialization in 
the Philippines by increasing the supply of well-trained scientific and techni­
cal manpower. 

The ESEP experience shows the political and bureaucratic context of 
getting a large S& T project going. This involves dealing with many govern­
ment institutions with varying appreciations and perspectives of the role of 
S& Tin developments. In order to get ESEP approved, the project proponents 
had to deal with a broad range of government institutions, primarily, NEDA, 
the Investment Coordinating Council, the DBM, and the Philippine Congress. 
This meant entering the political and bureaucratic arena. Three important policy 
debates had to be won. The first was the issue of whether or not government 
should borrow for higher education. At that time, some of the offices in N EDA 
were opposed to borrowing for higher education. Among the reasons given 
was that they had made calculations which show that there is a social return on 
elementary and high school education but only individual returns for higher 
education. Their position was that the individual, therefore, and not society, 
should invest in higher education. The project proponents argued that if every 
country believed that, then no country would support its universities. This was 
very difficult to get across. 

The second policy debate had to do with the "flagship institution ap­
proach" versus the equity approach. The DECS philosophy, for instance, is 
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based on equity: distribution of the resources across all schools in tandem with 
a special emphasis on the poorest or weakest schools. Thus, the policy makers 
in Congress raised questions I ike "Why do you support these schools who are 
presumably way up there in terms of their state of development? Why don't 
you go to the small schools out there in the mountains that do not have 
anything?" the project proponents had to convince the policy makers in Con­
gress on the concept of developing ucenters of excellence". In contrast to 
basic education, for the country to develop and compete in science and tech­
nology given very limited resources that we have, the better strategy is to 
focus those resources on institutions that have the potential to meet world 
standards in S&T ~ducation. The rationale is that if you give the limited 
resources to the schools who have the potential to reach world class standards, 
they will be able to pull up the other schools through a progran1 of scholar­
ships in graduate education for the faculty of the less developed schools. It 
was not easy to convince the policy makers that this was the right approach. 

The third policy debate concerned the inclusion of private schools in the 
project. In terms of science and technology, private schools do not make 
money, in fact, they subsidize these programs very heavily. The project propo­
nents argued that the private schools are performing a social service and there­
fore should be supported for it. The project proponents also pointed out that if 
ESEP were to be limited to the public institutions, it will not work. For 
instance, the number of graduates from state institutions in engineering is only 
I 0 percent of the total so it won't make a very big dent. UP graduates very 
good but, relatively speaking, very few students. Moreover, the great majority 
of UP engineers are in management positions. By and large. the engineers 
actually doing the engineering work in most firms are typically from Mapua, 
UST, St. Louis, San Carlos, and other private schools. If the progran1s in these 
schools are not upgraded, then there will be no significant upgrade of the state 
of technology in the country. 

After a lot of convincing and some political maneuvering, the project 
obtained the approval of NEDA and subsequently of Congress. The political 
maneuvering involved the cultivation of allies in the NEDA Board, especially 
the Department of Trade and Industry, DECS, and the Department of Finance, 
and getting the support of key people in Congress. The project was a break­
through in so far as government financial support for higher education in 
science and technology and the flagship institution approach were concerned. 
It was also path breaking because the government accepted that it would treat 
the support for the private schools involved in the project on an equal basis as 
the public schools, that is, as a grant rather than as a loan. 

On a yearly basis, the ESEP disbursements still had to be supported in 
the General Appropriations Act (GAA) via the DOST budget, even if these 
were funded by foreign loans. The project was approved in February 1992 and 
was supposed to begin immediately that year. However, since the GAA was 
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approved in August 1991, there was no forward cover in the DOST budget for 
the project. Secretary Follosco used part of the existing DOST budget in 1992 
to initiate some activities of ESEP in its first year. In the second year, ESEP 
was already included in the GAA but the amount allocated was still very small 
because of DBM rules which state that government agencies can only increase 
their budget by l 0 percent. Thus, during the first two years, the project could 
not get off the ground substantially as only small parts of the project could be 
implemented. The DOST and the project proponents had to deal with Con­
gress and especially with the DBM to finally get the levels of funding that 
were needed to fully implement the project. 

On the political level, the issue that surfaced is that it is not clear to 
people, even among our top government decision makers, that science and 
engineering have a particularly important role in the development of the coun­
try. Our top government decision makers tend to see the development dynam­
ics in terms of regulation law or in terms of finance and marketing. There is a 
yet little priority given to the S&T part of development. 

The human-institutional-and-cultural subsystem is a very important 
aspect of large-scale S& T projects. The success of these projects requires 
getting the different individuals and institutions involved in the project aligned 
with the project's vision, goals, and implementation procedures. During the 
implementation phase, the project implementors had to deal with a large net­
work of 29 tertiary institutions and 110 public high schools. These institutions 
had their own perspectives on science and technology, administrative person­
alities to deal with, and unique cultures and institutional structures which were 
not necessarily aligned with the vision, goals and implementation procedures 
of ESEP. There was the task of getting institutions and the school administra­
tion to understand what needed to be done and what their part was in making 
the project successful. This was not aJways easy. For example, it was difficult 
to get across how urgent it is that there should be stable power and water 
supply. At the very least, a deficiency in electricity and water means that there 
would be long periods when the equipment cannot be used, resulting in delays 
in the running of experiments and in the completion of graduate degrees. At 
the worst, the sophisticated equipment would be seriously damaged. 

In promoting science and technology in the various institutions involved 
in the project, the implementors had to deal with presidents, chancellors, deans, 
department chairs, and high school principals who, many times, had their own 
perspectives on these matters. And they had to deal with very difficult person­
alities also, sometimes. 

Dr. Alabastro had to spend a lot of time with the various individuals and 
institutions involved in the project in order to get them aligned with ESEP's 
vision, goals, and implementation procedures. In doing so, she had to under­
stand and appreciate the objectives of the various players and then bridge the 
gap between these and those of ESEP. Also, least once a semester, she would 
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sit down with the deans, and if necessary, with the chancellors or presidents if 
there was a problem that could not be solved by the dean. She would also meet 
with the students to find out what their problems and concerns were. Then she 
would meet with the advisers to validate what the students were saying. If 
there was an issue that needed the dean's intervention, she would go to the 
dean. If the dean was unable to solve the problem or the problem needed 
higher level intervention, Dr. Alabastro sought such. In short. the project re­
quired a lot of personalized follow-up and detailed work at the individual and 
institutional level. 

The case of engineering was tougher than that of the sciences. There were 
more institutions in engineering of much varied levels. With the exception of 
the two engineering flagship institutions, the engineering colleges focused al­
most solely on undergraduate engineering education. There was virtually no re­
search and advanced postgraduate training culture, and there were no signifi­
cance research projects undertaken. The key school administrators in the vari­
ous engineering colleges were largely not familiar with the direction and thrust 
spelled Ol;Jt in the science and technology Master Plan prepared by DOST. 

To get the engineering administrators on board and aligned with the 
project, the ESEP held a series of workshops for the Deans of the engineering 
schools to assist them in their goal-setting, management, and implementation 
of the general upgrading of engineering education in relation to ESEP. An 
important component of the workshops was bringing the Deans to visit engi­
neering institutions abroad. As the younger engineering faculty members sent 
abroad by ESEP were coming home with new ideas, the ESEP Project Advi­
sory Group felt that if the Deans did not see for themselves how engineering 
education was happening abroad, i.e., greater use of laboratories and research 
in academe, the chances of faster implementation of whatever innovation the 
younger faculty members sent abroad by ESEP would like to introduce would 
not be very good. The program for the engineering Deans was very successful 
as the Deans became more supportive of innovations in engineering education, 
including the establishment of consortia for graduate education in engineering, 
the establishment of the Master in Engineering Program which was a n1ore 
practice-oriented graduate program, a greater appreciation of the importance 
of having common research programs that their colleges could participate in, 
and the development of the Peer Evaluation Process which goes beyond con­
ventional accreditation. 

The ESEP brings out the formidable challenges to developing a 
science and technology culture in the country. This is because existing 
values; capabilities; and situational factors in the socio-cultural environ~ 
ment are not very compatible with a science and technology culture. The 
challenges run the gamut from, for example, equipment specification and 
the use and maintenance laboratories and equipment to the establishment 
of a research culture and the incentive structure to students and faculty. 
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In developing the laboratories, the World Bank required that equipment 
must be acquired through international bidding, which means that the equip­
ment must be described as precisely as possible without naming a brand. It 
turned out that most of the science and engineering people in the participating 
institutions did not know how to do so. Although they had worked with the 
instrument, to describe it precisely was very tough work. One foreign member 
of the ESEP Project Advisory Group, Dr. David Booth, had to patiently help 
the participating institutions in this regard during the early years of the project. 

Problems and concerns occurred with respect to sufficiency of equip­
ment maintenance and repair especially in the flagship institutions where sub­
stantial equipment was inoperable due to lack of maintenance money. Simi­
larly, in some of the beneficiary high schools, special laboratories were just 
gathering dust. Schools were not using them because they did not know how 
to use them. The problem with the manpower training component for the 
feeder high schools was that bringing the high school teachers to a place and 
showing them how to use the equipment was not enough. It was important to 
go to their place and actually work with them for a while to get them to 
understand how to work with the machines, something that was not programmed 
for initially in the project. 

The ESEP Project Advisory Group observed the widespread absence of 
the culture and institutional mechanisms necessary for successful operation of 
research-based higher degrees among the participating institutions. Many uni­
versity operating procedures in areas such as teaching loads and remuneration 
were disincentives to the development of this culture. For instance, in many of 
the institutions there is no credit load given for advising student thesis. The 
compensation given was in the form of a small honorarium per student gradu­
ated or for each semester that the student is enrolled for thesis direction. At 
the individual level, the difficulties arose in getting professors to understand 
what it is to guide a thesis, getting principals to understand what it takes to 
develop the teachers, and getting the teachers to understand how to work with 
the machines. 

One of the areas in which ESEP has not made much progress is getting 
the graduate programs in the universities to perform better, specifically with 
respect to the culture of mentoring theses. Despite the fact that ESEP provided 
the programs for master's degree full support (tuition, salary, stipend, equip­
ment, books, thesis expenses, etc.), the students took far longer to finish than 
had originally been planned. A big part of the problem had to do with the 
point of view that the thesis is solely the student's project. The idea that there 
should be a research group among the professors and the students become part 
of it and given subtopics has not really developed. Because this kind of envi­
ronment which pushes and facilitates a student to move forward in his or her 
research work is not present, students took way too long to complete their 
thesis as they were, in many cases, running in circles. 
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The lack of a research culture and mentoring practice is aggravated by 
the poor incentive system in science and technology for both students and 
faculty. Reflective of the low desirability of S&T as a remunerative profession 
is the case of the first batch of graduates of the special science and math 
honors programs of the Iloilo High School of which 60 percent went into 
Nursing instead of science and engineering courses. Although seemingly ex­
treme, the case of the Iloilo High School science and math honors program is 
not atypical as one need only look at the graduates of the Philippine Science 
High School and DOST scholars, the vast majority of whom end up in medi­
cine, law, business, or other professions. In the case of faculty, especially 
those in engineering, the government-set research honoraria of PhP3 ,000 per 
month simply cannot compete with the lure of consultancy jobs. 

ESEP brought out the differences between the management cultures of 
government institutions and educational institutions. ESEP was the first large­
scale project where the DOST had to deal with universities and colleges and 
schools. The DOST system is by and large set up to give out grants on a 
piecemeal basis. It did not have the capability, especially during the early 
stages of the project, to interface and work closely with a broad range of 
secondary and tertiary level institutions. 

The culture of the DOST is very different from the culture of a university. 
The DOST tends to sends a letter and expects an answer immediately Most pro­
fessors wouldn't answer in a month. The DOST would sign letters which said 
"be guided accordingly." They did not appreciate that in the academe, you per­
suade and explain instead of order. There was much to be learned particularly 
with respect to how to deal with the culture of educational institutions. 

As a result, the ESEP Project Advisory Group which technically was 
supposed to be only advisory ended up as a body that not only gave advice but 
also mediated and brokered between the DOST and the educational institu­
tions, especially during the first half of the project. Many times also, the 
implementation problems that ESEP faced were simply beyond the experience 
of the DOST. Thus, the ESEP Project Advisory Group ended up at certain 
points managing some aspects of the project especially those that dealt with 
the universities here and abroad. 

On the management level, what emerged was the importance of assess­
ing at the outset what should be the capabilities of the DOST management 
team for managing complex projects like the ESEP and capability building in 
this regard, including the capability of dealing across institutions and cultures. 
During the second half of the project, Dr. Alabastro was able to solve a lot of 
the management problems of ESEP partly because she comes from the UP 
and understands the culture of educational institutions. 

As ESEP draws to a close, the institutionalization at the DOST of the 
expertise and learning gained from ESEP's management is essential. The 
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ESEP was the first really big project of the DOST. It was a complicated 
project particularly because it involved a lot of institutions and individuals. At 
the start, there was not a very good appreciation of the complexity of the 
project. Indeed, initially, the DOST did not know how to manage it. Over time 
the ESEP Project Implementation and Coordinating Office (PICO) gained a lot 
of expertise in managing ESEP. For instance, they learned how to both 
macromanage and micromanage as the need arose. They learned how to man­
age the granting of large numbers of scholarships for graduate study both here 
and abroad. They learned how to deal with large-scale equipment and library 
materials procurement, civil works, and manpower training. And, not the least 
of which, they learned how to work with and get the cooperation of a wide 
variety of S&T educational institutions at the secondary, tertiary, and graduate 
levels. The issue now is how to institutionalize the expertise and learning 
g:1ined from ESEP's management so that it is not just retained at the indi­
vidual level but becomes an institutional resource of the DOST. Otherwise, 
when the next big project comes, the learning curve begins all over again. 
There is the concern that what was learned so painfully in the management of 
the project will be gone with particular individuals. For example, the person in 
charge of procurement did such a great job that he is now with the World 
Bank. Undersecretary Alabastro and many of the key people at the DOST are 
on secondment from the UP While this is a strength because it brings in 
expertise and linkages, its weakness is the continuity. The DOST has to retain 
some key people. Cleaning up the guidelines and procedures and putting sys­
tems in place are also critical. And of course, writing the story of ESEP and 
its management will help keep the lessons alive. 

S&T POLICIES AND PROGRAMS AND THE SOCIAL SCIENCES 

The challenges and difficulties that ESEP faced shows that the problem 
of developing science and technology in the country is embedded in a whole 
matrix which is social, cultural, political, and institutional. In view of this, 
social scientists have much to contribute to the design and delivery of S&T 
programs in support of policy. First, social scientists can assist in the diagno­
sis of the various systems and subsystems, especially the human- institutional­
and-cultural subsystems, that will be involved in the S&T effort. The diagno­
sis can especially focus on the incompatibilities and resistances that have to be 
overcome within the system and on the management capabilities, systems, and 
structures that will be needed in order for the change effort to succeed. Sec­
ond, social scientists, especially those in the organization development field, 
have developed methodologies on how to assist individuals and organizations 
align themselves to the vision and objectives of planned change efforts. A 
discussion of the specific strategies for doing this is beyond the scope of this 
paper. Suffice it to say that these strategies have been used successfully in 
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many planned change efforts across a wide variety of fields. Third, social 
scientists can also be brought in during project implementation to conduct 
formative evaluation of the project as it is being inplemented so as to identify 
the processes that need to be retooled or redesigned particularly with respect 
to the human system during the implementation process. Finally, for change 
efforts in science and technology development to be sustainable long after the 
project is over, there has to be a culture change. Social scientists can assist in 
determining what needs to be done to help achieve the culture change and in 
evaluating whether such is indeed being achieved during the change effort. 

We would like to conclude this paper with the following metaphor: If 
one goes to Europe now, one marvels at the cathedrals and the work of 
Michelangelo and the other artists. There is of course the artistic greatness of 
Michelangelo and the others. But there is also the fact that patrons supported 
and paid not just for Michelangelo but for the other artists as well. There was 
a whole group of painters and sculptors who were supported by society. This 
is precisely the question that faces us in developing science and technology in 
our country today. When we look at the development of science and technol­
ogy in the West as well as in the successful East Asian countries, there was 
and continues to be a matrix of support. This is something that is around in 
our country only in little bits and pieces. Thus, science and technology is not 
seen as something that is desirable to go into among our students. And even 
among our S&T people, the academics often got discouraged by the incentive 
system while the better engineers in industry aspire for management positions. 
We lament it but we don't do something about it. These are~ technically, not 
science problems. They have to do with culture, politics, management, the 
building of institutions, and other aspects of the broader social and cultural 
arena. And this is something that concerns and should be addressed not only 
by the S&T community but by the social science community as well. 
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