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Abstract: The objective of this study was to understand the impact of enterprise resource planning and 

intellectual capital on organizational performance of listed companies in Taiwan’s green energy industry. The 

data was collected from previous studies conducted by domestic and foreign scholars, and the collected data was 

analyzed by meta-analysis. The results showed that corporate resource planning and accumulation of intellectual 

capital have significant positive impact on organizational performance of listed companies in Taiwan’s green 

energy industry. These results can be used by the operators of listed companies in Taiwan’s green energy 

industry as decision-making reference. 
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I. INTRODUCTION 
Promotion, installation and subsidies for renewable energy and energy saving facilities have become 

major investments in green energy around the world. Such investment has translated into green competitiveness. 

Investment in green energy has become an important major measure in global economic development and 

economic recovery.  

To actively develop the green energy industry, the Executive Yuan of Taiwan approved the Green 

Energy Industry Leap Program on August 6, 2014 to focus the resources on the promotion of four main 

industries: solar photovoltaics, LED lighting, wind power and energy information and communication 

technology (ICT). The program combined the sound foundation and advantages of ICT, semiconductors, 

electro-mechanics, materials and relevant industries to expand the development of downstream system service 

industry and the output capacity of overseas system with the thinking of manufacturing service, and rapidly took 

part in the global division of labor to create a new drive for green energy growth【1】. The development of 

renewable energy and enhancement of energy efficiency have become two major directions for Taiwan’s vision 

of green energy at current stage.    

Moreover, enterprise resource planning (ERP) has emerged as the best tool to respond to the fast-

changing environment in an industrial environment towards global competition. Especially in the ERP and 

supply chain management (SCM) system, ERP is the central nervous system for information convergence, 

integration and exchange, and is also the backbone that supports the growth and development of e-commerce. 

For the value chain of corporate cooperation, ERP can integrate real-time information across companies and 

regions, and dynamically and optimally allocate and use resources to achieve the purpose of corporate value 

chain integration and operation. The entire value chain system can therefore rapidly respond to customer 

demands and enhance product or service level to further directly or indirectly affect the organization’s 

performance【2】 

Intellectual capital value emerges gradually in the era of a knowledge-based economy, and highlights 

factors that are critical to business success and future long-term profitability. The importance of tangible assets 

to a business is gradually replaced by the importance of intangible assets in the era of a knowledge-based 

economy. Due to the concern over the reliability of information quality, conventional financial accounting 

practices ignore a number of important intangible assets for the sake of objectively measuring and faithfully 

representing transaction data【3】. Therefore, more and more company-value items, such as patents, customer 

base, brands, and other such items, that cannot be listed on the balance sheet. The gradual rise in the value of 

intellectual capital in recent years highlights factors that are critical to business success and future long-term 

profitability. Therefore, high-performance work system can enhance the organization’s human resources, 

structure and social capital, improve the organization’s operational efficiency, further affect the organization’s 

financial performance and finally brings about the organization’s operating performance【4】. 

This study used meta-analysis as a research tool to explore the impact of enterprise resource planning 

and intellectual capital on organizational performance of listed companies in Taiwan’s green energy industry. 

This is the main objective of this study. 
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II. LITERATURE REVIEW 
To understand the studies related to this topic, literatures related to the study topic are reviewed as 

follows: 

 

Enterprise Resource Planning (ERP) 

In this study, an ERP is conceptually defined as an on-line transaction processing (OLTP) system that 

is a ready-to-use software package supporting most major operating functions in the enterprise, such as logistics, 

sales and financial management, and can integrate the operating process of production, material management, 

quality management, sales and distribution, human resources management, corporate finance and accounting to 

form an inter-departmental and inter-regional information system. In other words, it can integrate all 

information in the enterprise, including process planning, marketing and market to help the business operator 

make the best decision. The above definition is consolidated from the following literature. 

Chen【5】pointed out that ERP is essentially an on-line transaction processing (OLTP) system. The 

difference between the OLTP system and the traditional information management system is the real-time feature 

and integration. In terms of technical architecture, the OLTP system allows all users in the entire enterprise to 

use a single database system and common applications. Therefore, the ERP system can integrate production 

process, finance, sales and other relevant function to achieve the purpose of providing real-time information and 

effective management.  

Hammer【6】believes that ERP system can integrate all information in an enterprise, including 

process planning, marketing and market to help the business operator make the best decision. ERP system is 

software that can integrate all departments in the enterprise and all functions. It is a software module family 

where all modules share a database and are closely combined together to support business operation process.  

Chuang, Yu and Chang【7】also pointed out that ERP is a new concept that integrates major or all 

operating activities of an enterprise. It is an enterprise information tool that allows the enterprise to adapt to an 

ever-accelerating pace of business and quickly turn over in a changing environment through shortened 

information cycle and control cycle. Moreover, with the increased use of ERP and continuous expansion of 

software functions, the meaning of ERP also expands. Today, any integration software that enables the 

optimization of enterprise management resources can be broadly regarded as ERP.  

 

Intellectual capital 

In this study, intellectual capital is conceptually defined as the capital that covers skills, knowledge, 

information, experience, problem-solving ability and wisdom of the company as a whole, and is integrated into 

human capital, structural capital and relation capital. The above definition is drawn from the following literature.  

In their book “Intellectual Capital Accumulation: Realizing Your Company's True Value by Finding Its 

Hidden Brainpower” Edvinsson & Malone【8】explained the intellectual capital implementation process and 

measurement indicators at Scandia Inc. They agreed that intellectual capital comprises human, structural and 

customer capitals, with the human capital being the sum of personal competencies, knowledge, skills and 

experiences of a company’s entire staff and management, as well as the organization’s capabilities in creativity 

and innovation. Structural capital, they said, is a supportive framework and organized capacity that gives human 

capital a tangible form, authority and support, including the palpable system for communicating and storing 

intellectual materials. The customer capital involves customer satisfaction, durability, price sensitivity, and the 

long-term customers’ financial conditions, the argued.  

Intellectual capital, according to Sveiby 【 9 】 , is made up of individual competencies and the 

internal/external structure of a company, where “individual competencies” is defined as the employees’ 

capabilities of taking actions under varied circumstances with explicit knowledge, skills, experiences, value 

judgments, social networks, among others; the “internal structure” is defined as the sum of patents, concepts, 

patterns/models, computer and management systems; the “external structure”, the sum of company-customer or 

company-supplier relationships such as brands, goodwill, and trademarks. 

Johnson【10】addressed intellectual capital in three categories, namely the human, structural and 

relationship capitals, where “human capital” is defined as the combination of idea capital (or the labor force for 

knowledge-oriented tasks and employee aptitudes/attitudes) and leadership capital (or the personal qualities of 

an expert/manager); “structural capital” is defined as the combination of innovation capital (i.e., patents, 

trademarks, copyright and knowledge archives) and process capital (i.e., work procedures, trade secrets); 

“relationship capital”, the sum of a company’s relationships with customers, suppliers and online-community 

members.  

The intangible intellectual capital is a major referential indicator of enterprise value(EV), as contended 

by Chen【11】, who said intellectual capital consists of human, structural and relationship capitals while 
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defining it as “something that integrates into such capitals all the skills, knowledge, information, experiences, 

problem-solving abilities and wisdom of a company.” She went on to define human capital as “the knowledge, 

skills and experiences of a company’s employees and management; structural capital, a company’s overall 

system/procedures concerning problem-solving and value creation”; relationship capital, “the initiation, 

maintenance and development of an organization’s external relationships with customers, suppliers, business 

partners, among others.”  

Edvinsson【12】gave a simple description of intellectual capital: something all businesses will rely on 

for future growth, as well as an indicator of efficiency in business operations. It is impossible to implement any 

corporate reform without first investing in intangible assets【13】.   

 

Organizational Performance 

In this study, organizational performance is conceptually defined as the high value meeting an 

organization’s mission and vision and created by all relevant businesses and departments in the organization 

within a time limit in accordance with specific missions and guidelines of the organization to achieve a phased 

or overall goal. The above definition is drawn from the following literatures.  

Venkatraman & Ramanujam【14】divided organizational performance into two different definitions. 

In the narrow term, performance is to meet the goal of the company's financial indicators; and in the broad sense, 

organizational performance refers to corporate performance, including financial (e.g., revenue and return on 

asset) and operational indicators (e.g., product quality and market share). 

Xu【15】 suggested that "organizational performance" is divided into "efficiency" and "effectiveness". 

While, Drucker【16】provided a very good interpretation for "efficiency" and "effectiveness", that efficiency is 

"doing things right"; effectiveness is "doing the right things". Neither efficiency nor effectiveness should be 

neglected, but this is not to say that efficiency and effectiveness are equally important. For an organization, it is 

certainly preferable to improve efficiency and effectiveness at the same time; however, if both cannot be 

obtained, the organization should focus on effectiveness prior to aiming at improving efficiency. 

Moreover, Ling & Hung【17】argued that organizational performance is the results achieved by all 

relevant businesses and departments in an organization within a time limit in order to achieve a phased or 

overall goal of the organization. 

The research of Lee, Chen and Lee【18】suggested that the operational definition of organizational 

performance is that it is an indicator of the overall enterprise competitiveness, and it is also the measurement of 

the achievement level of an enterprise's strategic objectives while popular assessment indicators for 

organizational performance are income, productivity and profitability of the organization. Therefore, an 

appropriate organizational performance assessment affords its manager the understanding of the status of the 

organization. 

 

 Literature related to enterprise resource planning and organizational performance 

An ERP system is real-time information software that links internal and external information of a 

company. The most important function of the ERP system is integration. Hammer & Champy 【19】believed 

that modern information technology can rapidly redesign business process. The business process reengineering 

(BPR) makes business operations more efficient. 

Chang【20】pointed out that prospector and analyzer are obviously better than defender in terms of 

the conditions for ERP implementation and organizational performance. In addition, the conditions for ERP 

implementation and organizational performance are highly relevant. For analyzers, the higher the degree for 

ERP implementation, the better the performance in information technology and finance.  

Tsai【21】 argued that based on the results of objective data analysis, after a company introduces an 

ERP system, the company’s scale and revenue are positively correlated.  

Cheng【22】believed that after the introduction of an ERP system, most companies are able to reduce 

the time on closing the book pretty well. 

Lin【23】 believed that if a company can successfully introduce an ERP system, it can improve its 

operational management and increase revenue and profit through the ERP system. The results of a case study 

showed that the company’s workflow is smoother, resulting in a positive cycle after the introduction of ERP 

system. The company’s revenue grew every year, and its profit also increased. 

Wu【24】pointed out that different departments respond differently to the performance of an ERP 

system. However, most performance indicators show positive indication. 
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Literature related to intellectual capital and organizational performance 

Hung 【 25 】 pointed out that effective capital management could significantly improve IDE 

performance of technology companies through the promotion of internal relationship capital. His research 

findings also showed that human capital is the driving factor of internal relationship capital and organizational 

capital; while dynamic interactive effects are also found to be factors of intellectual capital. 

Lin, Chen and Zhou【26】proposed that the higher the level of human capital in an enterprise, the 

higher the level of compensation; while the higher the level of compensation, the better the organizational 

performance. 

Chen【27】indicated that intellectual capital has a significant positive relationship with organizational 

performance. 

Peng【28】argued that, with the help of knowledge management, an organization could effectively 

accumulate human capital, organizational capital, and relationship capital, and thereby improve its 

organizational performance. 

Chen, Fang, Chen and Chien【29】proposed that organizational culture is significantly correlated with 

intellectual capital, and that it also has a positive impact on organizational performance through intellectual 

capital. 

 

III. RESEARCH METHOD 
Figure 1 illustrates how motivations, research objectives and literature review cited in the previous 

passages led to this study’s hypotheses and conceptual research framework:  

 

Research Framework 

 
 

Data collection and methods 

In this study, the data regarding organizational performance was collected from Taiwan Economic 

Journal (TEJ) database and questionnaire. Meta-analysis was adopted in this study and the software used was 

Stata. It was assumed in this study that the parameters followed normal distribution (N.D.). When the 

heterogeneity (standard error) is large, random effects are better than fixed effect. Therefore, random effects 

were adopted in this study for comparing various effects【30】. 

 

The theoretical foundation of meta-analysis 【31】 

1. The Highlight of DerSimonian & Laird Method (Random effect method) 

(1) For binary or continuous outcomes 

(2) Effect size q i for study i could be In (OR), In (RR), RD, difference in means or standardized mean 

difference. 

(3) Note that the effect sizes for OR and RR are logged. 

(4) Assumption that there is a single true answer that all studies are trying to estimate is relaxed. 

(5) Now assume that each study has a different true answer that they are trying to estimate. 

(6) Assume true effect sizes  i  have normal distribution with mean   and variance 2
. 

(7)  2
 is the between-study variance. 

(8) Between study variance: 



International Journal of Latest Engineering and Management Research (IJLEMR) 
ISSN: 2455-4847 
www.ijlemr.com || Volume 03 - Issue 05 || May 2018 || PP. 01-08 

www.ijlemr.com                                                       5 | Page 

 2
=


























i

i

i

i

i

i
w

w

w

k
2

)1(-Q
 

Where: 

w i  are weights from the fixed effect inverse-variance method 

Q  is the heterogeneity test statistic form before (either form inverse-variance  

method or Mantel-Haenszel method) 

K  is the number of studies, and 

 2  
is set to zero if Q<k-1 

(9) Random effect pooled estimate is weighted average: 
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(10) Weights used for the pooled estimate are similar to the inverse-variance, but now incorporate a 

component for between-study variation: 
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(11) When there is little heterogeneity, so Q is smaller than k-1,  2
=0 and the weights are the same as the 

inverse-variance method. 

(12) When  2
>0 the weights are smaller and more similar to each other than in a fixed effect model. 

(13) Because the weights are smaller, the sum of weights will be smaller, and the so the SE will be bigger, 

CIs wider, and p-values less significant. 

(14) Small studies will have relatively greater influence. 

(15) Advantages: 

a. As widely applicable as the inverse-variance fixed effect model  

b. Incorporates heterogeneity into the model 

2. Confidence interval for pooled estimate 

A 95% CI for the pooled estimate   is: 

 -(1.96*SE( )) to  +(1.96*SE( )) 

For ratios,   is the log-transformed estimate. 

3. Test for overall effect 

Overall significance test for whether the pooled estimate is significantly different from zero (no effect):

 


SE
z   

Look up z in tables of the normal distribution to get the p-value. 

For ratios,   is the log-transformed estimate. 

4. Test for heterogeneity 

(1) Look up Q in tables of the chi-squared distribution on k-1 degrees of freedom. The null hypothesis is 

that the true effect size is the same for all studies. 

(2) A statistically significant result means that there is strong evidence against there being one common 

effect size, so we take it that there is heterogeneity. 

5. Getting Data into Stata 

(1) Easier to enter into Excel then cut & paste into Stata’s data editor 

(2) Ensure each numeric column contains only numbers 

(3) Leave cells empty if data missing  

(4) One row per study 
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IV. RESULTS AND ANALYSIS  
The results of random effects analysis through the meta-analysis are shown in Table 1: 

 

Table1:  Random Effects 

 
Based on the overall results of Table 1 (I-squared=56.1 and p-value=0.001), the independent variables 

of this study have a positive significant effect on the dependent variables. 

 

V. CONCLUSIONS AND RECOMMENDATIONS 
Conclusions 

Based on the study results, the enterprise resource planning has an impact on the organizational 

performance of the listed companies in Taiwan’s green energy industry. This conclusion is the same as that of 

the studies conducted by Hammer & Champy 【19】, Chang【20】, Tsai【21】, Cheng【22】, Lin【23】

and Wu【24】. The differences were weight and industry. 

The impact of intellectual capital on organizational performance of the listed companies in Taiwan’s 

green energy industry was the same as that of the studies conducted by Hung【25】, Lin, Chen and Zhou

【26】, Chen【27】, Peng【28】and Chen et. al【29】. However, the weight and industry were different. 

 

Contribution of this study 

Most literatures used regression analysis for exploratory analysis. Meta-analysis was rarely used. In 

this study, meta-analysis was adopted, which is more innovative. 

Moreover, the results can also be used as a reference for managers in Taiwan’s listed companies in the 

green energy industry. Therefore, the results of this study are very valuable for practical reference.  

 

 Research limitations and recommendations 

As mentioned above, this study aimed at Taiwan’s listed companies in the green energy industry, and 

relevant domestic and foreign literatures were analyzed through meta-analysis to understand the impact of 

enterprise resource planning on organizational performance. It is recommended that the subsequent researchers 

can try to study other industry or the same industry at different scale or use other research methods, such as 

confirmatory factor analysis (CFA) to verify different industries or compare whether there are differences in the 

fitness of different industries in the same model. 

 



International Journal of Latest Engineering and Management Research (IJLEMR) 
ISSN: 2455-4847 
www.ijlemr.com || Volume 03 - Issue 05 || May 2018 || PP. 01-08 

www.ijlemr.com                                                       7 | Page 

REFERENCES 

[1]. Executive Yuan, the Republic of China, 2017. 

https://www.ey.gov.tw/policy9/cp.aspx?n=4C56D7FD08F9CD2B 

[2]. H. M. Chuang, G. Yu, B. S. Chang, An Empirical Study of Manufacturing on the Relationship among 

Corporate Strategic Types, Enterprise Resource Planning and Organization Performance in Taiwan, 

Management and Information Journal, Department of Management and Information, National Open 

University, 10, 2005, 297-328. 

[3]. Y. H. Chen, The Intellectual Capital Embedded and Corporate Value Relevance in Electronic Industry, 

Taiwan: Master’s degree thesis, Accounting Department, Soochow University, 2005. 

[4]. C. F. Chang, A study of the relationship among HPWS, intellectual capital and organizational 

performance, Taiwan: Master’s degree thesis, Graduate Institute of Human Resource Management, 

National Central University ,2010. 

[5]. S. H. Chen, The Role of Accounting Personnel in Different Phases of ERP Introduction, Taiwan: 

Master’s degree thesis, Department of Accounting, Chung Yuan Christian University, 2011. 

[6]. M. Hammer, Process Management and the Future of Six Sigma. MIT Sloan Management Review, 43 

(2), 2002, 26-32. 

[7]. H. M. Chuang, G. Yu, B. S. Chang, An Empirical Study of Manufacturing on the Relationship among 

Corporate Strategic Types, Enterprise Resource Planning and Organization Performance in Taiwan, 

Management and Information Journal, Department of Management and Information, National Open 

University, 10, 2005, 297-328. 

[8]. L. Edvinsson and M. S. Malone, Intellectual Capital: Realizing Your Company’s True Value by 

Finding Its Hidden Brainpowe (New York, NY: Harper Business, 1997). 

[9]. K. E. Sveiby, Measuring intangibles and intellectual capital: An emerging first standard, 1998. posted 

on Internet at: http://www.sveiby.com.au/articles/EmergingStandard.html access date: 2002/08/21. 

[10]. K. Johnson, Making loyalty program more rewarding. Direct Mark, 61 (11), 2, 1999, 4-27. 

[11]. M. C. Chen, The effect of information technology investment and intellectual capital on business 

performance, Taiwan: Doctoral Dissertation, Department of Information Management, National 

Central University, 2001. 

[12]. L. Edvinsson, Corporate Longitude: What You Need To Know To Navigate The Knowledge Economy, 

Financial Times Prentice Hall (Pearson Education, Inc., Upper, 2003). 

[13]. S. H. Tsen, and H. L. Hu, A Research on the Organizational Competitiveness and the Indicators of the 

Intellectual Capital: In the Case on the International Tourist Hotels, Taiwan: Journal of Human 

Resource Management, 10(1), 2010, 79-104. 

[14]. N. Venkatraman & V. Ramanujam, Measurement of Business Performance in Strategy Research: A 

Comparison of Approaches. Academy of Management Review 11, 1986, 801-814. 

[15]. N. X. Xu, Organization Theory and Management (Taiwan: Tsang Hai Publishing, 2007). 

[16]. P. F.Drucker, The Effecitive Executive. The Definitive Guide to Getting the Right Things Done (New 

York: HarperCollins, 1966). 

[17]. Y. H. Ling, and L. Hung, The Influence of Intellectual Capital on Organizational Performance: The 

Mediation Effect of Intellectual Capital Management Strategy, Journal of Human Resource, 10 (1), 

2010, 1-27. 

[18]. S. H. Lee, C. Y. Chen, and Y. J. Lee, The Effects of Flexible Manufacturing Capabilities and Logistics 

Capabilities on Firm Performance: Mass Customization as a Dual Mediator. Asian Journal of 

Empirical Research. 3(8), 2013, 1035-1050. 

[19]. M. Hammer & J. Champy, Reengineering The Corporation: A Manifesto for Business Revolution 

(Harper Collins, New York, 1993). 

[20]. B. S. Chang, An Empirical Study on the Relationship among Corporate Strategic Types, Enterprise 

Resource Planning and Organization Performance, Taiwan: Master’s degree thesis, Department of 

Information Management, National Yunling University of Science and Technology, 2000. 

[21]. W. C. Tsai, Performance Measurement of Enterprise Resource Planning, Master’s degree thesis, 

Department of Accounting, National Taiwan University, 2001. 

[22]. C. S. Cheng, Impacts of Enterprise Resource Planning on Corporate Performance, Master’s degree 

thesis, Department of Information Management, National Taiwan University of Science and 

Technology, 2006. 

[23]. M. T. Lin, The Longitudinal Impact of the ERP on Business Performance-A Case Study in the Machine 

Tool Industry, Taiwan: Master’s degree thesis, Department of Business Management, Ling Tung 

University, 2008. 

https://www.ey.gov.tw/policy9/cp.aspx?n=4C56D7FD08F9CD2B


International Journal of Latest Engineering and Management Research (IJLEMR) 
ISSN: 2455-4847 
www.ijlemr.com || Volume 03 - Issue 05 || May 2018 || PP. 01-08 

www.ijlemr.com                                                       8 | Page 

[24]. C. F. Wu, The Research in the Performance of ERP System on the Technology Acceptance Model, 

Taiwan: Master’s degree thesis, Department of Information Management, Shih Shin University, 2011. 

[25]. C. L. Hung, The Relationships of Human Resource Management systems, Intellectual Capital and 

Organizational Performance, Taiwan: Master’s degree thesis, Institute of Accounting, National Chung 

Cheng University, 2002. 

[26]. W. Z. Lin, H. J. Chen and S. Y. Zhou, The Relationships between Human capital, Compensation and 

Organizational Performance-An Examination of the Mediating Effect of Compensation, Taiwan: 

Soochow Journal of Economics and Business, 59, 2006, 57-100. 

[27]. Y. M. Chen, A Study of the Relations among Organizational Strategies, Intellectual Capital and 

Organizational Performance, Taiwan: Master’s degree thesis, Department of Business Administration, 

National Changhua University of Education, 2008. 

[28]. T. L. Peng, A Study of the Relationship Between Knowledge Management Enablers, Intellectual 

Capital and Organizational Performance, Taiwan: Master’s degree thesis, Graduate Institute of 

Business Management, National Chung Cheng University, 2008. 

[29]. F. C. Chen, H. K. Fang, K. C. Chen, and A. J. Chien, A Study of Relationship on Organizational 

Culture, Intellectual Capital and Organizational Performance, Journal of Chinese Economic Research, 

6 (2), 2008, 146-168. 

[30]. Y. K. Tu, Meta Analysis with Stata (Lecture Hangout, Organizers: Tutortristar and Department of 

International Business, National Taipei University of Business, 2013). 

[31]. Michael Borenstein, Larry V. Hedges, Julian P. T. Higgins, Hannah R. Rothstein, Introduction to 

Meta-Analysis, 2009. http://onlinelibrary.wiley.com/book/10.1002/9780470743386 

http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=aveWsv/record?r1=2&h1=4
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=aveWsv/record?r1=2&h1=4
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=aveWsv/record?r1=2&h1=4

