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I Background

In recent years, APEC member economies have focused on research and development to increase national and economic competitiveness. In industrialized countries such as the U.S., Japan, and South Korea, their national R&D budgets in 1999 were, respectively, 2.64%, 3.04%, and 2.46% of their gross domestic product (GDP). This shows that the more industrialized a country is, the higher is its ratio of R&D budget to the national GDP.

The development in Chinese Taipei is similar. In 1996, the total national R&D budget was NT$138 billion, which was 1.8% of the national GDP. However, the total R&D budget has increased in recent years in response to economic and industrial developments. In the year 2000, the total R&D budget was NT$ 197.6 billion, where its ratio to the national GDP increased to 2.05%. Of the R&D budget, government investments accounted for 37.5% while private investments were 62.5% (refer to Table 1). Likewise, the government has announced that as Chinese Taipei moves into the ranks of the industrialized countries, the target R&D budget will be 3% of the GDP by 2010.

Table 1. R&D Budget Summary. 

	Year
	Amount

(in hundred million NT$)
	GDP Ratio (%)
	Government Investments

(%)
	Private Investments 

(%)

	1996
	1,380
	1.80
	41.6
	58.4

	1997
	1,563
	1.88
	40.2
	59.8

	1998
	1,765
	1.97
	38.3
	61.7

	1999
	1,905
	2.05
	37.9
	62.1

	2000
	1,976
	2.05
	37.5
	62.5


Source: Indicators of Science and Technology, ROC (2001)

Following the trend toward democratization in recent years, the private sector has become more focused on the efficient use of government budgets. In face of tighter government budgets, the general public has become watchful on whether the government is able to achieve its forecast goals with every R&D spending. In addition, most of the government R&D budgets are invested into basic research and application research, which have high development risk by nature. How to lower R&D failure risks and increase success rates have thus become a concern of the general public. In response to public demands and opinions, Chinese Taipei has taken measures to address the different issues on R&D budget applications and performance evaluation.

II Current State of R&D

The government’s annual R&D budget allocation can be classified into three major areas: “administrative and policy research,” “scientific and technical research,” and “technical project research.” Administrative and policy research are researches carried out by different agencies in accordance with their operational needs. Most research results are used to improve agency operations or used as references for policy formulation. Research Development and Evaluation Commission（RDEC）is the central competent authority of such researches. For the scientific and technical research, the different agencies allocate budgets on researches for national scientific or technology development, and the National Science Council (NSC) is the central competent authority. For technical project researches, the Ministry of Economic Affairs (MOEA) allocates budget for such researches at the start of every year and commissions corporate research institutions to carry out project R&D relevant to the improvement of industry technology and international competitiveness. The MOEA likewise transfers the R&D results to the private sector to foster technical innovation in the industries.

In accordance with the responsibilities of the different government agencies, the NSC is responsible for scientific and technical developments, as well as the review, approval, and guidance of researches. The Directorate General of Budget Accounting and Statistics reviews R&D budgets of the different agencies and supervises the use thereof. RDEC is responsible for the planning, coordination, and promotion of R&D initiatives of the different agencies. The Department of Industrial Technology under the MOEA promotes and evaluates the results of the application scientific and technical researches. The Industrial Development Bureau under the MOEA provides incentives to industrial innovations, production, researches, improvements, and promotion. For its part, the Ministry of Education promotes education and researches in colleges and graduate institutions, and supervises academic research institutions. There are also other agencies that promote R&D initiatives related to their operations.

1. Administrative and Policy Researches: The RDEC is the central competent authority of such researches. In accordance with national development policies, implementation plans, or major social issues, the different agencies allocate annual budgets for contracted or subsidized researches relevant to policy implementation. The researches, the purpose of which is to provide reference for government decision-making or policy formulation, last for one year with budgets from NT$1 million to NT$3 million. The RDEC, for instance, has contracted researches since 1970, and has evaluated the national social and economic developments annually. Taking into account the yearly national social and economic developments together with opinions from various sectors, RDEC selects specialized issues with extensive impacts and contracts policy research projects to scholars and experts. Its objective is to carry out in-depth study and policy recommendations to serve as references for decision-making by the different agencies.

2. Scientific and Technical Researches: These are researches carried out to improve national scientific and technical developments; the central competent authority is the NSC. In general, scientific and technical researches require larger budgets. These programs focus on basic or application research, and have significant benefits on the overall research or industry competitiveness. The technology research budget of the NSC is used mainly for promoting basic research. On the other hand, the MOEA budget is used for application research and technology development; these researches are carried out primarily by technical research institutions, colleges, and universities. Other government agencies such as the Ministry of Transportation and Communications (MOTC), Atomic Energy Council (AEC), Council of Agriculture (COA), Ministry of Education (MOE), Department of Health (DOH), and Environment Protection Agency (EPA) likewise carry out researches through their subordinate agencies or other scientific research institutions. Further analysis show that the R&D budgets of the different technical research institutions are mostly allocated for application research and technology development, each accounting for 42.6% and 40% of the budget. Colleges and universities focus on basic research and application research, with each accounting for 47% and 44.9% of the budget. Almost all R&D budgets in the private enterprises are allocated for application research and technology development, accounting for 22% and 77.5% of the budget, respectively.

In general, the different agencies either commission researches or offer subsidies. For instance, the NSC and the Ministry of Education focus more on subsidized researches, while the RDEC and other agencies commission researches. When carrying out administrative and policy related research work, government agencies either commission research work to institutions or individuals or subsidize such researches. The differences between commissioned and subsidized researches are indicated in Table 2.

Table 2. Differences Between Contracted –out and Subsidized Researches.

	Category
	Contracted –out Research
	Subsidized Research

	Purpose 
	Formulate policy recommendations 
	Promote academic development

	Sources of funds 
	Operational budgets allocated by the different agencies for policy research and formulation 
	Mainly from academic subsidies by the NSC and academic improvement programs for colleges and universities by the Ministry of Education; not available from all agencies 

	Selection of subject
	Decided by the commissioning agencies
	Decided by the applicant

	Method of implementation 
	The agency determines the commissioned party in accordance with the Government Procurement Law, and enters into a commissioning agreement.
	Before the end of January each year, the applicant proposes the research program, which is reviewed by a team of senior scholars and experts. Subsidy is given upon approval.

	Applicable law 

 
	“Guidelines Governing the Commissioning of Researches by Agencies Under the Executive Yuan” and guidelines on commissioned researches by the different agencies.
	“Operational Manual of the National Science and Technology Development Found” and different guidelines on subsidies and incentives formulated by the NSC.

	Research results
	Final reports should be presented in accordance with the contract requirements and specifications; emphasis on the study of the current status and policy recommendations.
	Reports need to abide by simple specifications; more emphasis on the establishment of theories and publication of academic results. 




* Source: Review of the Administrative and Policy-related Commissioned Researches and the Establishment of Review Policies; RDEC, Executive Yuan Report (2000).
3. Technical Project Researches: To improve industry technology and R&D standards and increase international competitiveness of the industries, the MOEA has, since 1979, allocated annual budget for technical projects and commissioned corporate research institutions (such as research institutions under the Industrial Technology Research Institution and research centers established under the guidance of the MOEA) to carry out technology R&D projects for the industries. All research results are transferred to the private sector to help businesses maintain their competitiveness in technological innovation and in the international market.

In summary, many government agencies allocate R&D budgets and carry out R&D initiatives. They include the Academia Sinica, and the Ministry of Economic Affairs, Ministry of Transportation and Communications, National Science Council, Research Development and Evaluation Commission, Atomic Energy Council, Council of Agriculture, Ministry of Education, Department of Health, and Environment Protection Agency, all of which are under the Executive Yuan. (Note: Research budget for national defense is not included). The R&D budgets of the NSC and MOEA are the largest among the total government R&D budgets at 36.2% and 38.7%, respectively, and accounting for a 74.9% total. It is thus evident that the NSC and the MOEA play a crucial role in R&D promotion. In recent years, the government has actively promoted the overall development of technology research. The “Action Plan for Building a Technologically Advanced Nation” was passed in 1998 to integrate resources from different sectors and take progressive steps toward technology advancement in Taiwan using concrete measures, specialization, and a definite timetable. The “Basic Law on Science and Technology,” which was passed and implemented in 1999, further establishes Chinese Taipei’s foundation for the R&D-based industry technology policy. Likewise, the “National Science and Technology Development Plan” passed in 2001 clearly stated that promotion of industry technology research is the most important task in the development of industry technology and its relevant operations.

III R&D Evaluation System 

To foster better technology R&D results from government agencies and prevent waste of resources, a complete evaluation system is in place to track program implementation time table and monitor R&D results of institutions or individuals contracted or subsidized by government agencies for researches. A description of the evaluation mechanism in place at the Research Development and Evaluation Commission, National Science Council, and Ministry of Economic Affairs follows.

(I) RDEC Evaluation System for Contracted –out Researches

RDEC formulated the “Guidelines Governing Researches by Agencies Under the Executive Yuan” in 1969. The Guidelines define the scope of R&D and methods of R&D, as well as specify incentive guidelines and important details relevant to work coordination. In 1993, RDEC and NSC jointly formulated the “Guidelines Governing the Contracting of Researches by Agencies Under the Executive Yuan” to regulate contracted administrative and policy related researches and designate the RDEC as the central competent authority. On the other hand, for the researches contracted by the NSC, the NSC has formulated separate regulations governing the contracting of researches, progress control, and application of research results.

The RDEC in early 2001 formulated the “Guidelines to the Preliminary Implementation of Contracted Administrative and Policy Related Researches by Agencies Under the Executive Yuan.” The Guidelines stipulate that beginning 2003, agencies should carry out preliminary review on the contracted researches, where the agency proposing the research should allocate budget and formulate annual research plan based on the review results, so as to ensure effective budget use for contracted administrative and policy related researches. In addition, in accordance with Article 3 of the “Guidelines to the Preliminary Implementation of Contracted Administrative and Policy Related Researches by Agencies Under the Executive Yuan,” RDEC, which is the central competent authority on contracted administrative and policy related researches, shall carry out independent on-site inspection on the contracted administrative and policy related researches on half of the level 1 agencies under the Executive Yuan. The RDEC shall likewise review and formulate mechanisms for management of contracted research based on the finding results.

At present, the percentage of the research proposals implemented is used to assess the performance of the administrative and policy R&D programs of the different agencies. The higher the percentage of the implemented proposal for a research program, the more productive a research becomes. According to RDEC statistics on the number of R&D results applied in policy implementation in the last 10 years (Table 3), it was found that more than 95% of the R&D programs in the past three years produced results, and 30% of these results were applied in policy implementation. This shows that the administrative and policy related researches of the different agencies are helpful in government policy planning or decision-making.
Table 3. R&D Results Over the Years.

	Year
	No. of Research Items
	Research Results
	Implemented Results
	Performance Ratio (%)
	Implementation Ratio (%)

	1991
	1,958
	1,622
	479
	82.8
	29.5

	1992
	2,750
	2,401
	932
	87.3
	38.8

	1993
	5,912
	5,605
	1,358
	94.8
	24.2

	1994
	5,756
	5,466
	1,524
	95.0
	27.9

	1995
	4,723
	4,574
	1,354
	96.8
	29.6

	1996
	4,363
	4,016
	1,519
	92.0
	37.8

	1997
	4,322
	4,028
	1,589
	93.2
	39.4

	1998
	4,020
	3,809
	1,541
	94.8
	40.5

	1999
	4,289
	4,130
	1,590
	96.3
	38.5

	2000
	5,670
	5,494
	1,545
	96.9
	28.1

	Total
	43,763
	41,145
	12,044
	94.0
	29.3


Note 1: The Performance Ratio is calculated by dividing Research Results by No. of Research Items. 

Note 2: The Implementation Ratio is calculated by dividing Implemented Results by Research Results.

(II) NSC System for Evaluating Technology Programs

The NSC puts forth the “Guidelines Governing performance Evaluation of Government Technology Programs” in 2002 to assess the results of technology programs. The details are as follows:

1. Subject for Evaluation

As specified by the NSC, all R&D programs that use government technology funds are subject to evaluation. Based on their respective natures, the programs can be classified as “basic research,” “applications research,” “technical development,” and “steering, promotional, and management.”
2. Performance Evaluation Table

This performance evaluation makes use of “performance index” and takes into account the balance between quality and quantity. The performance index therefore is further categorized into “quantifiable” and “non-quantifiable” indexes. The non-quantifiable index are: “academic achievement,” “technological innovation,” “economic benefits,” and “social impacts.” The quantifiable indexes are as follows:

(1) Index system for program result. This includes four areas: “academic achievement,” “personnel training,” “technological product,” and “knowledge service.” Below these are sub-indexes identified as: “number of papers published in periodicals,” “number of papers presented in symposiums,” “number of copyrights,” “number of research trainees,” “number of Master’s degree trainees,” “number of “Doctoral degree trainees,” “number of patent applications for inventions,” “number of patent applications for new models,” “number of new technologies or products introduced,” “number of symposiums or orientation meetings,” and “number of research reports.”

(2) Index system for technology dissemination and services. This includes indexes for “patents licensing,” “technology transfer,” and “professional consultations services.”

(3) Index system for derived benefits. This includes indexes for “matching funds from partner companies,” “numbers of companies participating in the research,” and “relevant economic benefits.”

(III) The NSC and MOEA Evaluation Mechanisms for Technical research institutions

The overall technology R&D budgets in Taiwan are implemented by the NSC and MOEA, which have established their own evaluation systems for the different technical research institutions (including research institutions affiliated with colleges and universities). To evaluate the capability and performance of different R&D institutions, the NSC formulated the “Guidelines for Performance Evaluation of Technology Institutions” in 2002 to carry out performance evaluation. The details in brief are as follows:

1. The performance evaluation mechanism is carried out to enforce a new performance evaluation system for technical institutions, and as a continuation of the existing method of evaluation using administrative management of public agencies. It hopes to establish an evaluating system that emphasizes quality rather than popularity, improvement rather than verification. Finally, NSC hopes that technology R&D institutions will be able to carry out self-regulation and self-evaluation in the future.

2. To implement this evaluation mechanism, the NSC created the “Committee for the Performance Evaluation of Technology Institutions.” Under the Committee are the “Committee for the Performance Evaluation Committee for Basic Research Institutions,” “Performance Evaluation Committee for Application Research Institutions,” and “Performance Evaluation Committee for Technology Development Organizations.” Likewise, the NSC created the “Projects Team for Performance Evaluation of Technical Institutions” to be responsible for implementing the relevant undertakings. Members of the aforementioned committees and team are composed of representatives from relevant government agencies and the academia.

3. This evaluation mechanism uses a system of free registration, where any technical institution may apply for evaluation. The evaluation process is composed of three stages: “self-evaluation,” “document evaluation,” and “evaluation by inspection.” Worth noting is that even foreign technical institutions may apply for evaluation. A certificate, valid for three years, is awarded after commission technology researches from the government will need prior qualification by this evaluation system. 

4. The evaluation system divides research institutions into three types: “basic research,” “application research,” and “technology development,” and uses performance indexes on eight areas: “program development,” “management system,” “quality of human resources,” “cooperative development,” “intellectual capacity,” “technical value,” “innovation,” and “name validity” for evaluating technical institutions.

To safeguard the results of technical project researches, the MOEA formulated the “Guidelines for the Performance Evaluation of Technical Projects” in 1998, and established a complete performance evaluation mechanism to evaluate the performance of research institutions that commission technology projects. The MOEA also uses the evaluation results for follow-up strategic planning and as reference for supervising research institutions to improve their R&D performances. The details in brief are as follows:

1. The MOEA created the “Evaluating Committee for the Performance Evaluation of Technical Projects.” Members of the Committee are composed of 15 to 20 professionals from the government, industry, and academia. The Committee aims to evaluate the performance of research institutions commissioned to carry out MOEA technical project researches. Evaluation results are used in follow-up strategic planning for technical projects and as reference for improving the performance of research institutions. MOEA’s purpose is to ensure the dissemination of R&D results of the different technical projects to the industries and to boost the industry competitiveness. 

2. Although the evaluation focuses on long-term performances, it also monitors short-term benefits. It has strict management mechanisms, such as the periodic reports, inspection visits, and examinations, on the expenditures and progress of the technical projects carried out by the research institutions.

3. The evaluation mechanism uses “Review Meetings of Professional Evaluators,” “Professional Summary Meeting,” “Aggregate Evaluation Meeting,” and “Professional Symposium with the Industry” to allow the review committee members to better understand actual conditions and carry out careful evaluation. In addition, the evaluation mechanism also sends questionnaires to businesses to understand the businesses’ assessment on the implementation of the technical projects by the research institutions under evaluation. The evaluation results are then determined after the above tasked are completed. The research institutions are evaluated once every three years.

4. Performance evaluations of the research institutions are carried out based on the following three criteria: innovation and advancement promotion, improvement of core and key technologies, and environmental construction.

IV Future Prospects

(I) Increase Exchanges with International Academic Research institutions

In face of the future trend toward a globalized political and economic development, international interaction and exchanges will become more frequent despite the continuing presence of different regional, racial, and cultural differences. For this reason, it is necessary to rely on international integration and cooperation mechanisms to resolve future challenges or difficulties. Therefore, future research works in Taiwan must not be aimed solely on domestic prosperity. Taiwan will actively pursue international academic exchanges, and hope that its successful experiences can help APEC member economies achieve economic success.
(II) Increase Integration and Application of Research Resources

Many government agencies currently promote research and development. Due to the large amount of annual budgets and actual expenditures in technology researches, excessive allocation and budget abuse for commissioned or subsidized researches are thus unavoidable. The priority task of the government is to carry out preliminary review on the different researches using a more integrated mechanism for R&D promotion and control. In addition, the government should carry out controlling measures during each stage of the research. This will prevent false budget allocation, ineffective implementation, and misappropriation of resources, as well as improve the standards of technology development and ensure efficient use of R&D resources.

(III) Increase Protection, Transfer, and Use of Intellectual Properties

Although the government promotes R&D programs for the public good, R&D results are not only for commercial or financial gains. Government agencies should establish a sound mechanism to protect intellectual properties, as well as their transfer and applications. The relevant competent authorities on R&D within the government agencies should regularly review the current R&D legislation in conjunction with the prevailing conditions and requirements of domestic research and development. The government agencies should establish a sound management mechanism for the protection of intellectual property rights and the transfer of research results. A sound management mechanism will be able to balance intellectual property right protection with the reasonable transfer of research results. This is especially true for government commissioned researches, where an appropriate system of management and use of the intellectual property rights should be installed.

(IV) Increase R&D Results and Their Commercial Applications

The government allocates huge budgets for scientific and technical researches, most especially the NSC and MOEA. To raise funds for follow-up technology researches and lessen the ever-increasing financial burden, government agencies must respond to developments in the relevant domestic industries to broaden the application of technology research results, so as to enable commercial application of research results to attain economies of scale. This will not only boost the international competitiveness of domestic industries, but also increase government revenues.
(V) Implementing Performance Evaluation Mechanism on R&D institutions

Government agencies have established corresponding implementation control and performance evaluation mechanisms for research institutions and individuals carrying out the government’s R&D programs. For instance, the MOEA has a performance evaluation system for evaluating the performance of research institutions carrying out MOEA’s technology project researches. Apart from an evaluation system for the scientific and technical programs, the NSC has also started this year to promote a performance evaluation mechanism on technical research institutions. For its part, the RDEC has for many years an evaluation mechanism in place for commissioned researches. Beginning 2002, in addition to the use of the current performance evaluation mechanisms, RDEC has implemented a new set of integrated performance evaluation and reporting system. With the new system, it hopes to integrate the different technical research institutions under one performance evaluation system, and prevent the use of multiple standards during evaluation or the unreasonable repeated evaluation of specific institutions. The different evaluation systems will be applied to increase the efficiency of technology researches.
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