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Abstract: The purpose of this study was to delineate and identify the common 
criteria for higher education institution classification and evaluation as a 
research university, and to analyse the relationship between higher education, 
innovation and the country’s competitiveness. Criteria to classify research 
universities derive from classification in the USA, China, Europe and Thailand. 
Criteria to evaluate research universities based on international rankings: 
Shanghai Jiao Tong University global ranking and Times Higher Education QS 
World Universities Ranking. To test the relationship with competitiveness, the 
global competitive index was used. The results were as follows: firstly, 
common criteria that have been used to classify research universities consisted 
of three dimensions: funding, programmes and staff. Secondly, common 
criteria that have been used to evaluate research universities consisted of three 
dimensions: publications, citations and research awards. Finally, the 
relationship between higher education, innovation and global competitiveness 
appeared to be highly interrelated. The results provide useful information to 
higher education policy-makers in the context of higher education management 
and the development of a national research university. 
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1 Introduction 

The acceleration of globalisation and the emergence of the knowledge-based economy 
have led to dramatic changes. In many countries, higher education has had to adapt in 
terms of character and function to meet society’s complex demands and expectations 
(Burbules and Torres, 2000; Deem and Brehony, 2005; Mok and Welch, 2003; Vaira, 
2004). The need for a nation’s universities to become ‘world-class universities’ has been 
something that is seen to be both challenging and desirable. Horta (2009) demonstrated 
that the obvious feature of the top 500 ‘world-class universities’ is that all of these 
universities are recognised worldwide as ‘research universities’. Liu and Cheng (2005) 
and Deem et al. (2008) also stated many governments have realised that the research 
university is fundamental to enhance competitiveness and sustainability. Furthermore, 
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research literature such as Bils and Klenow (2000), Hanushek and Kimko (2000), 
Krueger and Lindahl (2000), Cohen and Soto (2001) consistently finds that investment in 
knowledge and skills for human capital leads to improved productivity and key bursts in 
promising national economies. 

In addition, the World Bank (2002) added that within the higher education system, 
the research university also plays an important role in training professionals, high level 
specialists, scientists and researchers consistent with economic demand and brings forth 
new knowledge components, contributing to the national innovation system. Lee et al. 
(2007) also stated that organisational flexibility, long-term enterprise development and a 
country’s competitiveness depend primarily on graduates and university education. Given 
the significance of higher education and innovation on enterprise development and global 
competitiveness, three research questions have been addressed: 

1 What common criteria can be employed to classify ‘research universities’? 

2 What common criteria can reflect the quality and recognition of ‘research 
universities’? 

3 What are the relationships between higher education quality, innovation and global 
competitiveness? 

2 Background 

2.1 The existing ways to classify research universities 

In many locations, such as in the USA, China, Europe and Thailand, government policy 
has encouraged higher education institutions (HEIs) to become research universities 
(Deem et al., 2008; Horta, 2009; Liu and Liu, 2005; Office of the Higher Education 
Commission, Thailand1). However, HEIs have diversity and complexity, e.g. population 
structure, government policy, financial policy, and the HEIs requirements and 
environment, such as university development and identification, location, related 
community, instruction programmes, learner’s background, etc. (Birnbaum, 1983; Hedin 
et al., 2005; Huisman, 1995; Liu, 2007; Shin, 2009; Teichler, 2007a,b; van Vught, 2008). 
Hence, with such diversity and complexity in higher education, how does the 
Commission of Higher Education (CHE) recognise which universities are to be classified 
as research universities? 

Classification has become an important tool to identify which universities can  
be classified as a research university. Examples of such classification include Carnegie 
Classification, USA; Amano and Chen (2004) Classification, Japan; Liu and Liu (2005) 
Classification, China; Bartelse and van Vught (2009) Classification, Europe and Phusavat 
(2008) Classification, Thailand. McCormick and Zhao (2005) and McCormick (2007) 
stated that classification has been very useful to stakeholders (e.g. students, HEIs, 
businessess and industries, researchers and policy-makers), as it provides useful 
information about the similarities and differences between universities based on agreed 
criteria. For example, the CHE used useful classification information as follows: firstly, 
they enable an understanding of the characteristics of educational groups (e.g. research 
university, master’s university, baccalaureate colleges, etc.). Secondly, they can design 
development guidelines that suit the individual educational institutes which can lead to 
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enhancing higher education standardisation and economic competitiveness at an 
international level. Moreover, McCormick (2008) added that ‘classification’ is more 
likely to be used to identify the similarities between institutes rather than ranking the 
institutes. This could be a reason why classification does not reflect the quality of higher 
education but is simply used to identify the HEIs criteria or parameters which have been 
developed in agreement with the objectives of classification. 

Higher education classification has been popular worldwide, especially the Carnegie 
Classification of Institutions of Higher Education2, a well-established classification 
system widely used by US universities and colleges. It was first developed in 1973 by 
classifying the educational institutes into five major categories (C): C1, doctoral-granting 
institutions; C2, comprehensive universities and colleges; C3, liberal art colleges; C4, 
two-year colleges and institutes; and C5, professional schools and other specialised 
institutions. As a proxy for research activity, the doctoral-granting institution was divided 
into four sub-categories: research I, research II, doctoral I and doctoral II. The higher 
educational institute’s role on research has been highly valued. In the US higher 
education system, research activity varies from institute to institute, which attracted 
considerable attention in developing HEIs into research universities (McCormick, 2008). 

The Carnegie Classification of Institutions of Higher Education has been revised 
many times, in 1976, 1987, 1994, 2000, 2005 and most recently in 2010, while the core 
classification has remained the same. The notable changes included: 

1 Variation in the labels used, definitions and technical parts. 

2 The number of research universities increased by 25% as a result of the 1994 
classification (Evangelauf, 1994). 

3 After 1994, the Roman numbers were omitted from research university I and II, 
doctoral university I and II, aiming to avoid latent mistakes pertaining to differences 
in the institutes’ quality. 

4 The position of the institutes was analysed in 1976, 1987 and 1994 and summarised 
as an indicator of prestige, which is a key driver of the institutions’ direction and 
decision-making on their policies (Aldersley, 1995). The HEIs have attempted to 
upgrade themselves and move towards the status of research university. 

5 In 2000, research university I was integrated into the doctoral university I, while 
research university II was integrated into the doctoral university II. 

In 2005, the classification system was overhauled comprehensively. The overall  
picture of change included, firstly, changing from a single classification into a set of 
multiple parallel classifications based on three major questions: ‘What is taught?’, ‘Who 
are the students?’ and ‘What is the setting?’ With these questions, the following five 
categories were added (C1, undergraduate instructional programme; C2, graduate 
instructional programme; C3, enrolment profile; C4, undergraduate profile and C5, 
size and setting), and the substantially revised original classification now called basic 
classification includes six categories (C1, associate’s colleges; C2, doctorate-granting 
universities; C3, master’s colleges and universities; C4, baccalaureate colleges; C5, 
special focus institutions and C6, tribal colleges). Secondly, a web-based tool was 
developed where users are able to combine the classification schemes and generate 
subsets in which they are interested. Finally, the elective classification or so-called 
‘community engagement’ was developed, subject to the voluntary participation of the 
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institutes. In this case, data were obtained from institutions directly, in contrast to the 
empirical data used in previous classifications. Broadly speaking, the ‘elective 
classification’ facilitates the institutional classification in terms of mission and action, 
which were grouped into three categories: 

1 curricular engagement 

2 outreach and partnership 

3 curriculum engagement and outreach and partnership (McCormick and Zhao, 2005). 

More recently, in 2010 the classification system update retains the same structure when 
compared with the classification in 2005. 

Furthermore, the Carnegie Classification of Institutions of Higher Education became 
an exemplar tool for classification development by researchers in many countries. For 
example, the Japanese Classification is composed of five major categories: C1, research 
university; C2, doctorate-granting university I; C3, doctorate-granting university II; C4, 
master’s degree-granting university and C5, colleges (Amano and Chen, 2004). Similarly, 
the Chinese Classification included five major categories: C1, research university; C2, 
doctorate university; C3, master’ university; C4, baccalaureate college and C5, associated 
colleges (Liu and Liu, 2005). Thailand’s Classification system contains five areas in 
classifying each university’s position, including university characteristics, teaching, 
research, student body and management (Phusavat, 2008). The European Classification is 
composed of five main categories with 14 dimensions: C1, education (four dimensions: 
degree level, subject mix, orientation of programmes and involvement in lifelong 
learning); C2, research and innovation (two dimensions: research intensiveness and 
innovation intensiveness); C3, international orientation (two dimensions: teaching and 
research); C4, size and setting (four dimensions: size, mode of delivery, public/private 
character and legal status) and C5, community engagement (two dimensions: cultural 
engagement and regional engagement) (Bartelse and van Vught, 2009). 

2.2 The existing methods for evaluation research universities 

The 1990s is known as the ‘decade of quality’, when the term ‘quality’ became 
commonly used in industry, commerce and the government sector. In the context of 
higher education, quality is widely used and plays an important role in the higher 
education system. In many countries, universities have been classified as research 
universities; e.g. the Ivy League universities have been classified as research universities 
in the USA, G13 (Group of Thirteen) in Canada, the Russell Group in the UK, the 
League of European Research University in European continent, G08 (Group of Eight) in 
Australia, China’s Research Universities I in mainland China and other research 
universities worldwide. Most people perceived these universities as being leading 
research universities with important components, e.g. top-quality academic staff and 
students, adequate funding for research and development (R&D), facilities for academic 
work and other qualities. Nonetheless, the universities have been questioned about the 
quality among the stakeholders (i.e. students, instructors, institutional executives, policy-
makers, industrial operators and the public). One frequently asked question was ‘how can 
the quality of a university as a research university be evaluated?’ 
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The review of literature revealed that quality assurance in higher education by means 
of independent evaluation can ensure quality. Bogue (1998) proposed several evaluation 
approaches. Firstly, peer review evaluation (e.g. educational institutes per se, external 
professionals or an external body). This approach included educational accreditation and 
university ranking/rating. Secondly, total quality management has also been employed for 
educational evaluation. Thirdly, the assessment of outcomes is a way of quality assurance 
that emphasises the accomplishment of the curriculum. Finally, quality assurance 
includes an accountability indicator and performance indicators. 

However, Salmi and Saroyan (2007) revealed that for the evaluation of research 
activities, ranking as a quality measure could be used to compare the quality of research 
activity at national and international levels. The phenomenon of ranking university has 
grown rapidly worldwide. National ranking has emerged since the 1980s, while 
international ranking has happened more recently (Högskoleverket, 2009). Bowden 
(2000) and McCormick (2008) stated that ‘ranking’ is a rating tool based on the criteria 
that are established. The process of ranking consists of sequences as follows: collecting 
data, selecting the category and quality of variables, standardising and weighting the 
indicators from selected variables, and calculation and comparison (Högskoleverket, 
2009). In addition, Usher and Savino (2006) and Cunningham (2008) included criticism 
about biases in the ranking systems. However, the ranking systems have been commonly 
used domestically and internationally, and are used for continuous development and the 
improvement of weak areas. 

The ranking system provides many advantages including a mechanism to indicate 
which university should be classified as a leading research university, especially in 
research activities. It also comprises a ranking system, providing the students, the 
government, higher educational leaders, employers and policy-makers with useful 
information supporting their decision-making. For example, students make good use of 
information to support their decisions in choosing which educational institute to attend, 
the government applies the information to formulate the educational policy and 
budgeting, the higher educational leaders apply the information to enhance their 
institutional management, the employers use the information for recruitment purposes 
and the policy-maker uses the information for policy planning. Furthermore, the ranking 
system is a tool facilitating quality improvement. For example, it is important to protect 
the students and stakeholders from low quality provision and encourages the institutes to 
move towards the leader, encouraging the academic community to improve quality, and 
influence competition and productivity. Finally, the ranking system brings about 
transparency and serves as an effective instrument for public accountability (Salmi and 
Saroyan, 2007; Usher and Savino, 2007). With the evident advantages of the ranking 
system, institutes worldwide, especially research universities, are making an effort to 
improve their quality based on established criteria and are eager to become world-class 
universities. Therefore, in this paper, the authors focus on the international ranking 
systems that are well known including the Shanghai Jiao Tong University global ranking 
(SJTU) and the Times Higher Education QS World Universities Ranking (THE-QS) as 
tools for the evaluation of research activities. 

2.2.1 Shanghai Jiao Tong University global ranking 

SJTU was initiated in 2003. Its primary aim was to develop the Academic Ranking of 
World Universities (ARWU). Liu (2006) stated that the ARWU was posted on the 
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internet in 2003. There were more than 2,000,000 visitors accessing the site, averaging 
2,000 visitors daily. Liu and Cheng (2005) added that over 2,000 educational institutes 
were taken into account, and over 1,000 institutes had been ranked. However, only 500 
institutes were presented on the internet. The International Ranking System by SJTU 
occurs every year with the intent to focus only on the quality of research. The Jiao Tong 
Group said it is hardly possible to rank other qualities such as teaching and learning for 
reasons that there are great differences among universities and many more differences at 
the national level. In addition, there were technical problems in collecting data at the 
international level. Moreover, they did not desire to use subjective measures of opinion 
from informative sources about the universities. They needed objective measurable 
indicators and comparisons that could be made at an international level, where the data 
could be checked. Consequently, the International Ranking System by SJTU employed 
four criteria with several research performance indicators including 

1 alumni and staff winning the Nobel Prize and Fields Medals 

2 highly cited researchers 

3 published papers in Nature and Sciences, articles in Science Citation Index-expanded 
(SCIE) and Social Science Citation Index (SSCI) 

4 academic performance with respect to the size of an institution. 

The criteria and weight for each indicator are shown in Table 1. 

Table 1 Comparison of the methodologies of international ranking systems 

SJTU THE-QS 
Universities analysed 1,000+ 500+ 
Universities ranked 500 200 
Criteria Indicator Weight Indicator Weight 
Quality of education Alumni of institution 

winning Nobel Prize and 
Fields Medals 

10% Staff–student ratio (proxy 
for ‘teaching quality’) 

20% 

Internationalisation – – International students 5% 
International staff 5% 

Research output Papers indexed in Nature 
and Science

20% – – 

Papers indexed in SCIE 
and SSCI 

20% 

Prestige Staff of an institution 
winning Nobel Prize and 
Fields Medals 

20% Academics peer review 40% 
Reputation: employers 10% 

Impact Highly cited researchers  
in 21 broad subject 
categories 

20% Research citation per head 
of academic faculty 

20% 

Per capita  
performance 

Per capita academic 
performance of an 
institution 

10% – – 

Total  100%  100% 

Source: Adapted from SJTU3 (2009) and THE-QS4 (2009). 
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2.2.2 Times Higher Education QS World Universities Ranking 

THE-QS was first proposed in 2004, with the aim to compare the achievement of 
universities which are attempting to achieve world-class university standards. THE-QS 
described four pillars: research quality, teaching quality, student employability and 
international outlook. These pillars have brought forth six indicators derived from various 
sources, such as the Higher Educational Statistics Agency, the Higher Educational 
Funding Council, the Quality Assurance Agency, the Office for Standards in Education 
and Individual University Survey (Stella and Woodhouse, 2006). Research quality was 
measured by two indicators: an academic ‘peer review’ and the number of research 
citations per head of academic faculty. Teaching quality was measured in terms of 
student–teacher ratio. Student employability and the international outlook were measured 
by two indicators, international teacher and researcher ratio, and the proportion of 
international students. The criteria and weight for each indicator are shown in Table 1. 

2.3 The existing ways to measure competitiveness 

The global competition report (GCR) proposed by the World Economic Forum (WEF) 
has been widely accepted for over three decades as a ranking tool for measuring global 
competitiveness (Schwab, 2009). It is agreed that the GCR reflects the country’s overall 
economic environment and allows us to acknowledge the existing competition in each 
country, based on the indicators of economic prosperity, and enables individual countries 
to understand the advantages and disadvantages of competition in each respective 
country. Consequently, the GCR has become a crucial instrument for policy-makers and 
business leaders worldwide to formulate appropriate policy and institutional reform and 
eventually lead to global competitiveness enhancement. 

The GCR included 12 pillars of competitiveness: 

1 institutions 

2 infrastructure 

3 macroeconomic stability 

4 health and primary education 

5 higher education and training 

6 goods market efficiency 

7 labour market efficiency 

8 financial market sophistication 

9 technological readiness 

10 market size 

11 business sophistication 

12 innovation 

which were divided into three different areas: basic requirements (pillars 1–4), efficiency 
enhancement (pillars 5–10), and innovation and sophistication factors (pillars 11 and 12) 
(Schwab, 2009). 
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Recently, the WEF has completed a report outlining the ranking of countries for 
economic competitiveness at the international level. The latest volume of the report, year 
2009–2010, described the objective of the national competitiveness assessment that 
measures the level of prosperity. This depends on how each country employs its 
resources and how productive it has been. The Global Competitiveness Index (GCI) was 
used to evaluate the competition capacity. There were 133 countries which were selected 
from five regions: Europe, Latin America and the Caribbean, Asia and the Pacific, 
Middle East and North Africa, and sub-Saharan Africa. The information used for ranking 
included two major parts: quantitative and qualitative data. Quantitative data were 
derived from international organisations, such as the International Monetary Fund,  
the World Bank and United Nations agencies. The qualitative data were derived from the 
exclusive opinion survey which consisted of more than 13,000 samples from 133 
countries. Of the overall samples, 12,614 samples (95% responds per country) returned 
the completed questionnaires. Most items met the GCI structure and a seven-point scale 
was used (1 = mostly severe and 7 = mostly positive) (Schwab, 2009). 

The ranking results showed that the top ten countries with the highest scores for 
competitiveness were Switzerland (5.60), the USA (5.59), Singapore (5.55), Sweden 
(5.51), Denmark (5.46), Finland (5.43), Germany (5.37), Japan (5.37), Canada (5.33) and 
the Netherlands (5.32). Comparison with the GCR 2008–2009 revealed that the top ten 
countries were the same countries, but their respective ranks had changed (See detail in 
www.weforum.org/reports.)5 In addition, the GCR demonstrated that the innovation 
factor was particularly important to competitiveness, as it appeared in the top ten 
countries with the highest overall GCI. The top ten countries were in the development 
stage of innovation-driven economics. To bring forward their innovation development, it 
is necessary for countries to be supported in different ways, especially pillar 5, higher 
education and training (World Bank, 2002). 

2.4 The relationship between higher education, innovation and competitiveness 

Schwab (2009) stated the two key pillars as an essential foundation for sustaining a 
country’s long-term competitiveness in the globalised markets and trades. Firstly, the 5th 
pillar, ‘higher education and training’, is crucial for efficiency-driven economics. It 
included 

1 secondary enrolment 

2 tertiary enrolment 

3 quality of the educational system 

4 quality of maths and science education 

5 quality of management schools 

6 internet access in schools 

7 local availability of research and training services 

8 extent of staff training. 
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Secondly, the 12th pillar, ‘innovation’, is essential for driving the economy. It included 

1 capacity for innovation 

2 quality of scientific research institutions 

3 company spending on R&D 

4 university–industry collaboration in R&D 

5 government procurement of advanced tech products 

6 availability of scientists and engineers 

7 utility patents (see detail in www.weforum.org/reports). 

For higher education and training, Schultz (1961), Lucas (1988), Becker (1993), Kremer 
(1993), Motwani and Kumar (1997) and Hedin et al. (2005) have shown that higher 
education and training is important for countries to add to the value chain beyond simple 
production processes and products. In particular, the current economic situation has 
leveraged competitiveness in manpower. Many industries need well-trained workers who 
have the potential to adapt themselves to the ever-changing environment (Burke et al., 
2009). This is consistent with Ramoniene and Lanskoronskis (2011), who stated higher 
education increases the efficiency of each individual worker, making the economy more 
productivity and produces healthy workforces which are vital to a country’s 
competitiveness and productivity. From their viewpoints, HEIs have a direct effect on the 
quality of workforces because they educate and prepare people for the labour market. 

Romer (1990), Grossman and Helpman (1991), Aghion and Howitt (1992) stated 
standards of living can be expanded only with innovation in the long run. Innovation is 
particularly important for economies as they approach the frontiers of knowledge and the 
possibility of integrating and adapting exogenous technologies tends to disappear 
(Distanont et al., 2011; Memiyanty et al., 2010). Furthermore, Ramoniene and 
Lanskoronskis (2011) stated that the innovation pillar is also affected by a country’s 
higher education system because innovation is less likely without high quality scientific 
research institutions, a highly skilled workforce, including scientists and engineers, 
sufficient R&D investment by private companies and the protection of intellectual 
property. 

3 Objectives 

This study has three major objectives: 

1 to analyse common criteria used in higher education classification as research 
university 

2 to delineate common criteria used in the international ranking: SJTU and THE-QS 
for evaluating the research-focused university quality 

3 to test the relationship between higher education, innovation and competitiveness. 
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4 Methodology 

To achieve the objectives mentioned above, several steps are required. The first step is to 
review and examine of higher education classification which included the USA higher 
education classification version 1994, 2000 and 2005 by the Carnegie Foundation for the 
Advancement of Teaching (CFAT), the Chinese higher education classification by Liu 
and Liu (2005), the European higher education classification by Bartelse and van Vught 
(2009) and Thailand higher education classification by Phusavat (2008). The second step 
is to review and examine the international ranking: SJTU and THE-QS version 2009. The 
third step is to analyse common criteria used to classify and evaluate the HEI’s quality as 
research universities. The fourth step is to delineate the relationship between higher 
education, innovation and competitiveness which was sub-divided as follows: 

1 compare the index tendency for pillar 5 (higher education), pillar12 (innovation) and 
overall GCI 

2 analyse the advantages and disadvantages among four variables which pillar 5 
(higher education) and pillar 12 (innovation) were selected for analysis to reflect the 
research university explicitly; consisting of the quality of the educational system 
(5.03), quality of maths and science education (5.04), quality of scientific research 
institution (12.02) and university–industry collaboration in R&D (12.04) 

3 the relationship test was performed using Pearson’s correlation coefficient. 

The last step, detailed discussion and the implementation of common criteria for research 
activity-focused HEIs classification development and linkage to quality assurance to 
ensure national competitiveness. 

5 Results 

In this section, the results were presented in three issues as follows: firstly, the outcomes 
of higher education classification review indicate that all higher education classifications 
included research universities. The common criteria used for higher education 
classification based on research activities revealed that the USA higher education 
classification by CFAT, the Chinese higher education classification by SJTU and 
Thailand higher education classification by Phusavat (2008) did not take the criteria 
reflecting the quality and recognition of university into consideration. The criteria 
included three dimensions: 

1 research funding, e.g. the amount of government research funding, supporting funds 
per person in one academic year, etc. 

2 the instructional programmes and curriculums, e.g. universities focus on engineering 
or technology orientation; focus on doctoral degrees, ratio between doctoral and 
baccalaureate degrees, etc. 

3 number of instructors or research staff, e.g. science and engineering (S&E) research 
staffs, doctoral conferrals in humanities fields, etc. 
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4 in the light of Chinese HEI classification by Liu and Liu (2005) and European HEI 
classification by Bartelse and van Vught (2009), the additional criteria provided to 
reflect quality and recognition was publication and citation, e.g. number of SCIE and 
SSCI articles per capita, number of peer-reviewed publications per full-time 
equivalent (FTE) academic staff, etc. 

Further, detail and criteria are shown in Table 2. 
Secondly, reviewing the international ranking SJTU and THE-QS demonstrated that 

ranking was used to evaluate the HEIs quality, especially in research activities. Ranking 
has been developed for many times based on the defined and suitable criteria. However, 
ranking has been criticised for bias; continuous improvement has been conducted 
consistently with situation. The common criteria for the international ranking: SJTU and 
THE-QS in the context of research activity evaluation consisted of three dimensions 

1 publications 

2 citations 

3 research award, prestige and patents issued, 

consistent with Bowden (2000), Dill and Soo (2004), van Dyke (2005), and Williams and 
van Dyke (2005) as illustrated in Table 3. 

Finally, analysis result of relationship between higher education, innovation and 
competitiveness was described below. 
Table 2 Classification criteria for HEIs as research university in the USA, China, Europe and 

Thailand 

Classification 
Categories (C)/Sub-
categories (SC) Classification criteria 

Carnegie 
Classification 
(edition 1994) 

C1 Research  
university I

Institutions typically offered a full range of 
baccalaureate programmes, awarded 50 or more 
doctoral degrees, and received annually $40 million 
or more in federal support 

C2 Research  
university II

Institutions typically offered a full range of 
baccalaureate programmes, received between $15 
million and $40 million per year in federal support 

Carnegie 
Classification 
(edition 2000) 

C1 Doctoral/research  
universities–
extensive 

Institutions typically offered a wide variety of 
baccalaureate degrees and award 50 or more doctoral 
degrees per year across at least 15 academic 
disciplines 

C2 Doctoral/research  
universities– 
intensive 

Institutions typically offer a wide variety of 
baccalaureate degrees and award at least 10 doctoral 
degrees per year across at least 3 academic disciplines 
or at least 20 doctoral degrees per year overall 

Carnegie 
Classification 
(edition 2005, 
2010) 

C2 SC1: research 
universities (very 
high) 
SC2: research 
universities (high) 
SC3:
doctoral/research 
universities 

R&D expenditures in S&E 

R&D expenditures in non-S&E fields 

S&E research staff 

Doctoral conferrals in humanities fields, in social 
science fields, in science, technology, engineering 
and mathematics field, and in other fields (e.g. 
business, education, public policy, social work)
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Table 2 Classification criteria for HEIs as research university in the USA, China, Europe and 
Thailand (continued) 

Classification 
Categories (C)/Sub-
categories (SC) Classification criteria 

Chinese  
(SJTU) 

C1 Universities with 
engineering or 
technology 
orientation 

Over one-third of all graduate students enrol in engineering 
field 

C2 Universities with 
medical 
orientation 

Over one-third of all graduate students enrol in medical 
fields 

Chinese (Liu 
and Liu, 2005) 

C1 SC1: research 
university I
SC2: research 
university II

Number of doctoral degree more than 193 

Ratio between doctoral and baccalaureate degrees more 
than 0.09 for SC1 and 0.06–0.09 for SC2 

Amount of government research funding more than 44 
million Yuan 

Number of SCIE and SSCI articles per capita at least 0.7
European 
(Bartelse and 
van Vught, 
2009) 

C2 SC1: research  
intensiveness 

Number of peer-reviewed publications per FTE academic 
staff

The Institute for Scientific Information-based citation 
indicator, normalised per field, also known as the ‘crown 
indicator’ 

SC2: innovation 
intensiveness 

Number of start-up firms 

Number of patent applications field 

Annual licensing income 

Revenues from privately funded research contracts as 
percentage of total research revenues 

Thailand 
(Phusavat, 
2008) 

C4 Research area Research budget: SC1  0.5%, SC2 = 0.50–0.99%, 
SC3 = 1.00–1.49%, SC4 = 1.50–1.99% and SC5  2% 

Supporting funds per person in one academic year: 
SC1  5,000 baht, SC2 = 5,000–10,000 baht and 
SC3  10,000 baht 

Table 3 Criteria used in the ranking of research activities 

Criteria Common of indicator 
Publications Publications in science-oriented indices 

Publications in Science and Nature 
Publications in social science-oriented indices 
Publications in other indices 

Citations Bibliometrics (counting of publications and citations) 
Highly cited publications 
Citations in engineering publications 
Citations in social science-oriented indices 
Research citation per head of academic faculty 
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Table 3 Criteria used in the ranking of research activities (continued) 

Criteria Common of indicator 
Research awards, prestige and patents  
issued 

National research awards 
International research awards 
Number of patents issued
Alumni of institution winning Nobel Prize and Fields 
Medals 
Academics peer review 
Reputation: employer 

5.1 Index tendency comparisons and relationship between pillar 5, 12 and 
overall GCI 

Table 4 shows the directional tendency comparison for overall GCI and pillar 5 (higher 
education and training), and pillar 12 (innovation). It indicated the same direction with 
overall GCI for pillars 5 and 12. Eight of the top ten countries with high overall GCI 
reported a high index for pillar 5 (5.49–5.97), except for only two of the top ten countries, 
Germany and Japan, whose scores were ranked 22 and 23, respectively. However, 
Germany and Japan showed scores higher than average score of 4.08, at 5.06 and 5.07, 
respectively. Figure 1 implied that, between overall GCI and the 5th pillar scores, there 
was a very high linear relationship (r = 0.957, p < 0.01). Next, among the top ten 
countries with a high overall GCI, eight of them showed a high level of innovation (12th 
pillar), with scores between 5.04 and 5.77, except for Canada and the Netherlands whose 
scores were ranked at 12 and 13, respectively. However, both Canada and the 
Netherlands showed high innovation scores of 4.80 and 4.79, respectively, which were 
scores higher than the average score (mean = 3.37) (See Table 4). Figure 4 demonstrated 
that the relationship between overall GCI and the 12th pillar was found to be a highly 
positive one (r = 0.880, p < 0.01). Similarly, Figure 7 showed a high relationship between 
scores of the 5th and 12th pillar (r = 0.894, p < 0.01). 

Table 4 Ranking comparisons of 5th pillar, 12th pillar and overall GCI 2009–2010 

Country/economy 

Overall GCI 
(2008–2009) 

Overall GCI 
(2009–2010) 

5th pillar (higher 
education and 
training index  
2009–2010) 

12th pillar 
(innovation index 

2009–2010) 
Rank Rank Score Rank Score Rank Score 

Switzerland 2 1 5.60 6 5.60 2 5.56 
USA 1 2 5.59 7 5.57 1 5.77 
Singapore 5 3 5.55 5 5.62 8 5.09 
Sweden 4 4 5.51 3 5.76 5 5.39 
Denmark 3 5 5.46 2 5.90 10 5.04 
Finland 6 6 5.43 1 5.97 3 5.53 
Germany 7 7 5.37 22 5.07 7 5.11 
Japan 9 8 5.37 23 5.06 4 5.51 
Canada 10 9 5.33 9 5.50 12 4.80 
The Netherlands 8 10 5.32 10 5.49 13 4.79 

Source: Adapted from Schwab (2009). 
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Figure 1 Relationship between economic competitiveness and higher education and training 
(see online version for colours) 

Note: r = 0.957, p < 0.01. 

5.2 Advantages and disadvantages in analysis of variables 

According to the GCR 2009–2010, the advantage and disadvantage analysis was 
performed by comparing the overall GCI raking and individual variables for the top ten 
countries. If individual variables ranged from 1 to 10, this indicated the advantageous 
variables; in turn, if they were greater than 10 (11, 12, 13, …, 133), it indicated 
disadvantageous variables. Therefore, four individual variables were analysed, including 
the quality of the educational system (section 5.03), the quality of maths and science 
education (section. 5.04), the quality of scientific research institutions (section 12.02) and 
university–industry collaboration in R&D (section 12.04). This revealed the quality of 
higher education, innovation and competitiveness relationship. In other words, the higher 
educational institutions emphasised the quality of the educational system, particularly in 
maths and science. Enhancing the university to become a research university by 
concentrating on R&D and industrial collaboration was an important mechanism for 
economic development. Tables 5 and 6 show the advantages and disadvantages 
comparison for four variables when comparing each variable ranking with the overall 
GCI ranking. This indicates that the top ten countries had advantages in four variables, 
while just a few countries had disadvantages. For example, Switzerland in section 5.03 
has a ranking of 2, indicating Switzerland has an advantage in this variable. However, the 
countries with disadvantageous variables still had higher scores than the mean of 133 
countries (section 5.03, mean = 3.8; section 5.04, mean = 4.0; section 12.02, mean = 3.9 
and section 12.04 mean = 3.6). Most importantly, it was found that eight of the top ten 
countries had advantages on university–industry collaboration in R&D (section 12.04), 
reflecting the emphasis on R&D by their higher education institutes, and that industrial 
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collaboration was conducive to increasing their national competitiveness potential. 
Figure 2 shows the relationship between overall GCI and the quality of educational 
system (section 5.03) (r = 0.755, p < 0.01); Figure 3 shows the relationship between 
overall GCI and the quality of maths and science education (section 5.04) (r = 0.647, 
p < 0.01); Figure 5 shows the relationship between overall GCI and the quality of 
scientific research institutions (section 12.02) (r = 0.834, p < 0.01); Figure 6 shows the 
relationship between overall GCI and university–industry collaboration in R&D (section 
12.04) (r = 0.852, p < 0.01). A strong linear relationship was found for overall pairs of 
relationships with positive coefficient values. 
Table 5 The advantages and disadvantages comparison of 5th pillar variables ranking with the 

overall GCI ranking 

Country 

Section 5.03 Section 5.04 

Rank Score Variable status Rank Score Variable status 

Switzerland 2 6 Advantage 5 5.7 Advantage 
USA 22 4.8 Disadvantage 48 4.5 Disadvantage 
Singapore 1 6.2 Advantage 1 6.4 Advantage 
Sweden 12 5.3 Disadvantage 36 4.8 Disadvantage 
Denmark 6 5.7 Advantage 15 5.2 Disadvantage 
Finland 4 5.9 Advantage 2 6.4 Advantage 
Germany 27 4.7 Disadvantage 45 4.5 Disadvantage 
Japan 31 4.5 Disadvantage 25 4.9 Disadvantage 
Canada 5 5.7 Advantage 14 5.3 Advantage 
The Netherlands 15 5.2 Disadvantage 16 5.2 Disadvantage 

Table 6 The advantages and disadvantages comparison of 12th pillar variables ranking with 
the overall GCI ranking 

Country 

Section 12.02 Section 12.04 

Rank Score Variable status Rank Score Variable status 

Switzerland 1 6.2 Advantage 2 5.7 Advantage 
USA 2 6.2 Advantage 1 5.9 Advantage 
Singapore 12 5.6 Disadvantage 4 5.6 Advantage 
Sweden 6 5.7 Advantage 5 5.6 Advantage 
Denmark 9 5.7 Advantage 6 5.5 Advantage 
Finland 13 5.6 Disadvantage 3 5.6 Advantage 
Germany 5 5.8 Advantage 10 5.2 Advantage 
Japan 15 5.3 Disadvantage 20 4.7 Disadvantage 
Canada 11 5.7 Disadvantage 9 5.2 Advantage 
The Netherlands 7 5.7 Advantage 11 5.2 Disadvantage 
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Figure 2 The relationship between economic competitiveness and innovation (see online version 
for colours) 

Note: r = 0.880, p < 0.01. 

Figure 3 The relationship between the quality of higher education and innovation (see online 
version for colours) 

Note: r = 0.894, p < 0.01. 
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Figure 4 The relationship between economic competitiveness and quality of the education 
system (see online version for colours) 

Note: r = 0.755, p < 0.01. 

Figure 5 The relationship between economic competitiveness and the quality of maths and 
science education (see online version for colours) 

Note: r = 0.647, p < 0.01. 
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Figure 6 The relationship between economic competitiveness and the quality of scientific 
research institutions (see online version for colours) 

Note: r = 0.834, p < 0.01. 

Figure 7 The relationship between economic competitiveness and university–industry 
collaboration in R&D (see online version for colours) 

Note: r = 0.852, p < 0.01. 
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6 Discussion 

In this paper, we demonstrated the significance of enhancing the HEIs into research 
universities and world-class universities because they serve as sources producing a large 
number of well-educated workers and the source of innovation, where both factors are 
necessary for the business sector to propel enterprise development in terms of global 
competitiveness as shown in Figure 8. This is consistent with Ramoniene and 
Lanskoronskis (2011), who identified the need for pools of well-educated workers who 
have the potential to adapt in harmony with the changing environment. 

Of particular interest is the finding that quality higher educational institutions and 
higher education system are crucial factors to move up the value chain beyond simple 
production processes. This finding is very important because it products and serve as 
R&D sources that have positive impacts on competitiveness globally. 

Finally, because of diversification and greater complexity in the higher educational 
system, classification and evaluation for research universities have become necessary as 
it enables higher education policy-makers to be effective in management, resource 
management and higher education development. For example, with a limited budget for 
many higher education systems, it is extremely important to determine how much 
research fund should be granted to a research university, how a research university should 
be administrated to produce the applicable researches leading to investment in advanced 
technology, create community income and promote export industries rather than to 
import to improve the national enterprise competitiveness. 

Figure 8 The role of the research university in enhancing global competitiveness 
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7 Conclusions and future studies 

This study has taken an important step towards an integrated framework for the 
relationships between higher education quality, innovation and competitiveness. The 
relationships between higher education quality, innovation and competitiveness 
enhancement were tested and shown to be highly related. A way to increase 
competitiveness in terms of university quality in any country is to enhance a university to 
become a national research university and a world-class university. The research 
universities are producing well-educated workers and innovation which are both factors 
that are vital to boost a nation’s competitiveness (Schwab, 2009). ‘Classification’ is an 
effective tool to identify which university is qualified and should be classified as a 
research university (Amano and Chen, 2004; Bartelse and van Vught, 2009; the Carnegie 
Classification (see footnote 2); Liu and Liu, 2005; Phusavat, 2008). Meanwhile, ‘ranking’ 
is a tool determining the quality of a research university whose research activities are 
emphasised (Salmi and Saroyan, 2007). 

There are several possibilities for research extension. Firstly, future work should 
focus on developing a higher education classification model in Thailand based on 
common criteria or parameters reflecting research activities. More rigorous studies must 
be completed to substantiate antecedent and consequent relationships among all the 
variables. 

Another interesting set of questions surrounds the classification methods with 
parameters. The criteria or parameters to be used in the higher education classification 
model should be supported by government policies to improve the quality of higher 
education and to promote enterprise development and global competitiveness. It 
underlines the theme of the current administration that sustaining enterprise development 
and the country’s competitiveness depends on research and the quality of university 
education. 
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