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Abstract. In the last decades, automobile manufacturers have been challenged 
with a continuous increase on global competition, customer’s demands and 
economic instability which forced them to focus on their core competencies while 
having to outsource many of its operations and subcomponents. Adopting a 
quantitative approach on the scientific production of a specific field can be very 
helpful to deepen its understanding and to contribute to the forthcoming studies on 
the topic. The main objective of this study, therefore, is to quantitatively analyze 
what was published on supplier development area on the automotive context by 
the application of bibliometric techniques. In order to do so, the search string 
((supplier development OR supplier performance OR supplier management) AND 
automo*) was applied on the ISI Web of Knowledge database, and the time frame 
was restricted to papers that were published within the years of 1993 to 2015, 
generating a sample of 60 papers. At the end, the results of descriptive statistics 
analysis identified the authors, articles, journals most referenced by scholars 
worldwide. This study becomes then an important contribution on the development 
of new ideas, concepts and approaches as well as on the consolidation of this field 
of research.  
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Introduction 

One of the biggest paradigm shifts in modern business management is the fact that 
currently companies compete not individually among themselves, but in a systemic 
way within their respective supply chains [1]. Supply chain management (SCM) is the 
term used to describe the management of the flow of materials, information and 
resources through complete logical sequence of a production system, ranging from 
component suppliers, final centers until reaching the final consumer [2]. 

In this context, in addition to seeking a satisfactory level of efficiency and 
effectiveness in its internal operations, companies should improve the management of 
the relationship with suppliers and customers, as it may be an important source of 
competitive advantage. According to Germani et al. (2010) [3] and interaction styles 
(1) conceptual and design collaboration, (2) advanced design collaboration and finally 
interplay collaboration. 
                                                           

1 Corresponding Author, E-Mail: bernardo.keller@pucpr.br 

Transdisciplinary Engineering: Crossing Boundaries
M. Borsato et al. (Eds.)
© 2016 The authors and IOS Press.
This article is published online with Open Access by IOS Press and distributed under the terms
of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/978-1-61499-703-0-1103

1103



 Suppliers are a key factor for the performance of the purchasing company; they 
contribute, among other factors, to the quality, flexibility and cost of their products [4]. 

Through a close relationship with its suppliers buying companies are reducing 
their cycle time, reducing costs and increasing their capacity. This is especially true in 
industries that have complex products with a high dependency on suppliers such as the 
automotive assemblers. Thus, it comes as no surprise the fact that the vast majority of 
automobile manufacturers have formal development programs known suppliers as 
Supplier Development Programs (SDPs) [5]. 

In this sense, the present study aims to is to analyze the scientific literature on 
supplier development on the automotive industry quantitatively. The specific objectives 
are: (1) identify the authors and more relevant articles on the subject between 1993 and 
2015; (2) Identify the most referenced journals on the subject; and (3) identify the main 
keywords. The methodological approach used is literature review, based on 
bibliometric theory. 

This article is structured in five parts: (1) introduction; (2) a literature review that 
discusses the key concepts; (3) description of the sample selection method articles and 
analysis techniques; (4) results found; and finally, (5) conclusions and limitations of the 
work. 

1. Literature review 

The early research on inter-firms relationships did not viewed the competitive 
advantage of assemblers and suppliers in an integrative manner, thus different 
strategies were proposed to each company in their pursue to improve their operational 
performance [6]. The high-degree of interdependence between the intermediate 
component manufacturer and final assemblers in the products with high complexity 
began to be pointed out around the end of 1960s and beginning of 1970s by supply 
chain and organizational theory researchers such as Thompson (1967) [7] and Pfeffer 
and Slancik (1978) [8].  

During the 1980s the concepts of value-adding relationships [9] and 
complementarities between the stages of the supply chain [10] were starting to emerge 
on the literature. These ideas suggested that buyers could obtain competitive advantage 
from the inputs of the supply chain [11] and benefit from the investment of assets in 
long term links with their key suppliers [12][13][14]. 

Leender (1966) [15] was this first author to coin the term “supplier development” 
to describe any efforts of assemblers to increase their range of possible suppliers and to 
improve their overall performance. More recently, Krause et al. (1998) [16] defined 
supplier development as any effort by an industrial buying firm to improve the 
performance or capabilities of its suppliers. These efforts are not limited to assist 
suppliers to comply their manufacturing parts with technical specifications but also 
encompass activities such as design of parts, adjustment of the manufacturing process; 
and specially, knowledge and information transfer [17]. 

With a considerable development of the conceptual basis of supplier management 
literature in the early 1990s a few important empirical studies that discussed the role of 
supplier development as a source of competitive advantage started to arise. The articles 
from Womack (1990) [18] and Clarck and Fujimoto (1991) [19], both applied on the 
automotive industry, are examples of comprehensive empirical studies done on the 
supplier development practices.  
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In particular the ability between a buyer and supplier to achieve a high level of 
coordination of its operations has been widely discussed in the literature and have been 
referred as the relational assets or relation-specific assets [20]. The relational approach 
states that in order to develop idiosyncratic communication routines buyers must be 
willing to share information, invest directly on suppliers operations, provide trainings 
and technical assistance. On the other hand suppliers are requested to share information, 
dedicate human resources and invest in equipment [21]. The practices above-mentioned 
are at the core practices of supplier development itself; for that reason, the application 
of such measures are expected to enhance the competitive advantage for both 
companies. 

2. Methodology 

The objectives described in the introduction are issue from selected research problem. 
The research was conducted in four steps, illustrated in Figure 1. 

 
Figure 1. Research process. 

  
2.1 Bibliometrics  

 
The bibliometrics is defined as "a research technique that aims at the analysis of the 
size, growth and distribution of literature in a given field of knowledge." [22]. To Leite 
Filho (2006) [23], bibliometric performance indicators are important to evaluate 
academic research, guide direction and future research strategies. 

Guedes and Borschiver (2005) [24] emphasize the aid of decision-making, 
organization and systematization of information allowed by this method. For these 
authors, it is a quantitative tool that minimizes the subjectivity of analysis. 

Bibliometrics was developed by establishing empirical laws on the literature of 
behavior [25]. The bibliometric laws make use of mathematical and statistical analysis 
of data to investigate and quantify the scientific production on a subject. 

In this scenario, it is important to know the three basic laws of bibliometrics to 
better understand the data: Zipf, Lotka and Bradford, the most commonly used and 
related scientific productivity [26]. 

B. Keller Richter et al. / Supplier Development on the Automotive Industry 1105



The law of Zipf measures the number of occurrences of words in various texts, 
generating a list of terms in a particular subject being used to observe which scientific 
issue is addressed in the articles. 

The law of Lotka covers the productivity (and quotes) of authors. It is based on 
the premise that some researchers publish a lot and that many scholars publish little. 

The third law, called the Bradford law, allows to estimate the level of attraction of 
journals in a specific area of knowledge. In this case, since the first articles on a new 
subject are written and published by appropriate journals such vectors attract more 
articles on the topic in question; creating a feedback loop that accelerates the building 
of a positive image of certain journals in an area of knowledge. 

The three laws are easily identified in the presentation of the results of this 
research. The first is associated with the main key expressions surrounding the theme 
of work. The second is reflected in the indication of authors with a more recognized 
production, measured by the number of citations and the article number. The third can 
be seen in the analysis of the leading journals on the topic. 
 
2.2 Sample definition 

 
The sample of articles on Supplier Development was set upon the selection of the 
database, the definition of the key words and search string, selection of the language of 
published articles, as illustrated in the Figure 2. 
 

Figure 2. Research protocol. 

As for the determination of the database, we chose to use one the most popular 
platform for academic research - ISI Web of Knowledge [27] as it may return a 
representative sample of the scientific production on the topic.  

In order to define the search string the authors read some of the seminal studies on 
the supplier development literature, and after testing a few key words on the database 
chosen the search string "((supplier development OR supplier performance OR supplier 
management) AND automo*)" was applied. It was considered only articles published 
in academic journals and conferences as they generally demand less time to be 
published and therefore provide a more updated picture of the recent studies on the 
subject. On the next step, a filter was applied so that only documents in the English and 
Portuguese language were taken into account. Without imposing restrictions on the 
years of publication, it was considered the years 1993-2015 time frame. The final 
composition of the sample resulted in 60 articles to be analyzed. 

  
 

 
 
 

Criteria

Keywords

Bolean Operator

Text location
Data Base
Language

Time window

Search string

English and Portuguese
From 1993 to 2015

((supplier developement OR supplier performance  OR  supplier management ) AND automo *)

Title; abstract; keyword
ISI Web of Knowledge

Protocol Description
Group 1- (supplier developement; supplier performance; supplier management)
Group 2- (automo*)
OR between keywords, AND between groups

B. Keller Richter et al. / Supplier Development on the Automotive Industry1106



2.3 Bibliometric treatment of collected  

The bibliometric treatment of the collected records are presented using descriptive 
statistics, obtained through illustrative charts and graphs generated by Microsoft 
Excel® software, highlighting three areas, based on bibliometric principles: 

a) Classification of the most consulted journals; 

b) Classification by most cited articles; 

c) Classification of key expressions most used by the authors. 

For the representation of the most used key expressions, it was applied the 
WordleTM tool for building clouds of words, a concept that will shortly be defined later 
in this article. Moreover, it was possible to obtain other relevant information from the 
sample such as the evolution of the sample publications over time and who are the 
authors with the highest number of publications. 

3. Findings 

The first descriptive analysis of publications sought to identify how the interest on the 
supplier development topic behaved along the years, classifying the sample articles 
according to their year of publication. From the graph below (figure 3) can be observed 
that the development of the subject is fairly recent. The first publication date from 1993, 
and in subsequent years the volume of publications has a cyclical nature with 
publications volume peaks in the years 2010, 2011 and 2014, interspersed with periods 
of lower volume of publications. 

 
Figure3. Evolution of the sample publications over time. 

 

A second descriptive analysis sought to evaluate the dispersion of work in order to 
identify the main authors, countries of origin and periodicals in volume of publications, 
as shown in Figures 4, 5 and 6. 

With respect to the distribution of works per author (Figure 4), the analysis of the 
sample revealed that there are only 6 authors that published at least two articles, these 
authors are shown on the following figure. The author Jefrey K. Liker, from United 
States, stands out with the publication of four articles on the subject [28][29][30][31]. 
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Figure 4. Authors with more publications. 

The next analysis sought to identify the main centers of research that the authors 
are affiliated. Universities that stand out with more research on the subject are the 
University of Michigan, University of Cincinnati, both from the United States; 
Shanghai Jiao Tong University and Tongji University, both from China. 

 
Figure 5.  Universities with more publications. 

Stratification of publications by country of origin of coauthors (Figure 6) shows a 
clear predominance of coauthors from USA. It is important to note that some papers 
have authors from different nationalities that’s the reason one article could account to 
more than one country. Stratification contemplated all the countries of the sample, and 
Brazil had three publications. 

 
Figure 6. Distribution of the sample publications by country of origin. 
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Regarding the distribution of the sample articles per journal or conferences, the 
following graph (Figure 7) shows the journals or conferences with at least three 
publications. The International Journal of Production Economics had six publications 
on the topic followed by the Journal of operations management with five articles. 

 

Figure 7. Distribution of publications by leading journals. 

The 20 most cited articles of the sample are shown in Table 1. It is important to 
note that the data were collected on the ISI  Web of knowledge database. 

Table 1. The 20 most cited publications of the sample. 

Articles Number of citations 

Kotabe, M; Martin, X; Domoto, H (2003) 286 

Krause, Daniel R.; Handfield, Robert B.; Tyler, Beverly B. (2007) 203 

Prahinski, C; Benton, WC (2004) 177 

Liker, JK; Kamath, RR; Wasti, SN; Nagamachi, M (1996) 92 

Richardson, J (1993) 87 

Curkovic, S; Vickery, S; Droge, C (2000) 75 

Schmitz, J; Platts, KW (2004) 57 

Wasti, SN; Liker, JK (1999) 56 

Wagner, SM (2006) 38 

Stuart, I; Deckert, P; McCutcheon, D; Kunst, R (1998) 33 

Rogers, Keith W.; Purdy, Lyn; Safayeni, Frank; Duimering, P. Robert (2007) 32 

Zhang, Chun; Henke, John W., Jr.; Griffith, David A. (2009) 24 

Ghijsen, Paul W. Th.; Semeijn, Janjaap; Ernstson, Saskia (2010) 23 

Aksoy, Asli; Ozturk, Nursel (2011) 21 

Ho, William; Dey, Prasanta K.; Lockstrom, Martin (2011) 21 

Ro, Young K.; Liker, Jeffrey K.; Fixson, Sebastian K. (2008) 20 

Tang, Dunbing; Qian, Xiaoming (2008) 20 

Oh, Joongsan; Rhee, Seung-Kyu (2008) 20 

Park, S; Hartley, JL; Wilson, D (2001) 19 

Dyer, Jeff; Chu, Wujin (2011) 13 

 

The citation analysis in general is based on the idea that authors cite documents 
they consider to be important for your own research. An article quoted many times can 

0 1 2 3 4 5 6

International Journal of Production Economics

Journal of Operations Management

IEEE Transactions on Engineering Management

International Journal of Operations Production
Management
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be a thought-provoking article, prominent, while it can be as Pilkington and Meredith 
(2009) [22], a negative quotation (quoting a reference as a bad example). However, the 
same authors claim that this is a problem that can be ignored. 

The article of higher notoriety for the high number of citations is the Kotabe, M; 
Martin, X; Domoto, H (2003) [6]. This article examines links between knowledge 
transfer and relationship duration inter-firms, and more fundamentally what are the 
practices that buying firms adopts that enhance indeed the operational performance of 
supplier. This endeavor was conducted firms from both U.S. and Japan. 

Another distinguish article from the sample is the Krause, Daniel R.; Handfield, 
Robert B.; Tyler, Beverly B. (2007) [16] work entitled “the relationships between 
supplier development, commitment, social capital accumulation and performance 
improvement”. With more than 200 citations, in this paper the authors sought to 
understand how buying firm commitment to a long-term relationship, sharing goals and 
values, supplier development programs and supplier dependency are related to buying 
firm  operational performance improvements. The analysis was conducted on buying 
firms in the automotive and electronics industries on the U.S. 

The word cloud, which are pictures made from words, is a form of linguistic data 
visualization that shows the frequency that words appear in a particular context [32-37]. 
In order to provide a clearer view of the words, the cloud of words (Figure 8) was 
limited to show the 50 most frequent words in the title, abstract and keywords. 

 
Figure 8. Word cloud of the most cited words of the sample articles. 

This analysis contributes to a clearer identification of the interrelatedness of the 
main themes. For example, the appearance of words such as "automotive", "Japanese", 
are a evidence that a large number of works  are related to the supplier management 
practices adopted by Japanese automobile firms such as Kotabe, Martin and Domoto, 
(2003) [6]; Liker, Kamath, Wasti, SN and Nagamachi (1996) [28] and Richardson 
(1993) [38]. Another  word that can be highlighted is “relationship(s)” showing that are 
several studies focused on how the relationship between the buying companies and 
supplier impact the overall performance of both or one of the firms. 
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4. Conclusion 

To goal of this study was to characterize the state of the art of the research conducted in 
supplier development area applied in the automotive industry. The analysis and results 
described on this work constitute an important contribution to this field of research and 
practice. Above all, the main purpose of this research was to identify the main concepts 
that are being studied, as this is, normally, a starting point for scholars who aim to 
undertake studies on any field. 

It is necessary also to point out some limitations of this study. The major limitation 
identified by the authors is the adoption of only one database for this bibliometric 
review. The ISI Web of knowledge database has a predominance of publications issued 
from north American journals written predominantly in English language, in this way 
not including the academic production of many countries, especially developing ones. 
Thus, many relevant papers may not integrate the sample of this study. 

Finally, it was possible to identify in recent years an increased interest by scholars 
on the practices carried out by the buying companies for the development of its 
suppliers and how the application of these practices can contribute to the firm’s 
competitive advantage. However, supplier development remains a young field of 
research that needs to be matured by practitioners and researchers on the years to come.  

References 

[1]. D.M. Lambert, Supply chain management, In: D.M. Lambert (ed.) Supply Chain Management – 
Processes, partnerships, performance, 3rd ed, Supply Chain Management Institute  
San Diego, CA, 2008.  

[2]. K. Govindan, A. Diabat, M.N. Popiuc, Contract analysis: A performance measures and profit 
evaluation within two-echelon supply chains, Computers & Industrial Engineering,63(1), 2012, 
pp. 58-74. 

[3]. M. Germani, M. Mandolini, M. Mengoni, M. Peruzzini, Collaborative Design System for 
Supporting Dynamic Virtual Enterprises, In: L.M. Camarinha-Matos et al. (eds.) Collaborative 
Networks for a Sustainable World, IFIP Advances in Information and Communication Technology, 
336 , Springer, London, pp. 577-584, 2010. 

[4]. F. Lemke, K. Goffin, M. Szwejczewski, R. Pfeiffer and B. Lohmüller, Supplier base management: 
experiences from the UK and Germany, Int. J. of Logistics Management, 11(2), 2000, pp. 45-58. 

[5]. J.L. Hartley and T.Y. Choi, Supplier development: customers as a catalyst of process change, 
Business Horizons, Vol. 39(4), 1996,  pp.37-44. 

[6]. M. Kotabe, X. Martin, H. Domoto, Gaining from vertical partnerships: knowledge transfer, 
relationship duration, and supplier performance improvement in the US and Japanese automotive 
industries, Strategic Management Journal, Vol. 24(4), 2003, pp. 293-316. 

[7]. J.Thompson, Organizations in Action, McGraw-Hill, New York, 1967. 
[8]. J. Pfeffer and G.R. Salancik, The External Control of Organizations, Harper & Row, New York, 

1978. 
[9]. O.E. Williamson, The Economic Institutions of Capitalism: Firms, Markets Relational 

Contracting, The Free Press, New York, 1985. 
[10]. M.E. Porter, Competitive Strategy: Techniques for Analyzing Industries and Competitors, Free 

Press, New York, 1985. 
[11]. B. Wernerfelt, A resource-based view of the firm, Strategic Management Journal, Vol. 5(2), 1984, 

pp. 171-180. 
[12]. K.J. Arrow, The Limits of Organization, W. W. Norton, New York, 1974. 
[13]. M. Fichman and D.A. Levinthal, History dependence and professional relationships: ties that bind, 

Research in the Sociology of Organizations , Vol. 8, 1991, pp. 119–153. 
[14]. B. Kogut and U. Zander, Knowledge of the firm, combinative capabilities, and the replication of 

technology, Organization Science, Vol. 3(3), 1992, pp. 383–397.  
[15]. M.R. Leenders, Supplier development, Journal of Purchasing, Vol. 24, 1966, pp. 47–62.  

B. Keller Richter et al. / Supplier Development on the Automotive Industry 1111

https://www.researchgate.net/researcher/18384872_Ali_Diabat
https://www.researchgate.net/researcher/2027132474_Maria_Nicoleta_Popiuc


[16]. D.R. Krause, R.B. Handfield and T.V. Scannell, An empirical investigation of supplier 
development: reactive and strategic processes, Journal of Operations Management, Vol 17 (1), 
1998, pp. 39–58. 

[17]. H. Carvalho, S.G. Azevedo and V. Cruz-Machado, An innovative agile and resilient index for the 
automotive supply chain, Int. J. Agile Systems and Management, Vol. 6, 2013, No. 3, pp. 258–278. 

[18]. J.P. Womack, D.R. Jones and D. Roos, The Machine That Changed the World, HarperCollins, 
New York, 1990. 

[19]. K.B. Clark and T. Fujimoto, Product Development Performance. Harvard Business School Press, 
Boston, 1991. 

[20]. I. Stuart, P. Deckert, D. McCutcheon and R. Kunst, Case study - A leveraged learning network, 
Sloan Management Review, Vol. 39(4), 1998, pp. 81-93. 

[21]. E.J. Zajac and C.P. Olsen, From transaction cost to transactional value analysis: implications for 
the study of interorganizational strategies, Journal of Management Studies, Vol. 30, 1993, pp. 
131–214. 

[22]. A. Pilkington, J. Meredith, The evolution of the intellectual structure of operations management – 
1980-2006: a citation/co-citation analysis, Journal of Operations Management, Vol. 27, 2009, pp. 
185-202. 

[23]. G. A. Leite Filho, Padrões de produtividade de autores em periódicos de congressos na área de 
contabilidade no Brasil: um estudo bibliométrico. In: Congresso USP Controladoria e 
Contabilidade, São Paulo, 2006. 

[24]. V. Guedes and S. Borschiver, Bibliometria: uma ferramenta estatística para a gestão da 
informação e do conhecimento, em sistemas de informação, de comunicação e de avaliação 
científica e tecnológica, In: Encontro Nacional de Ciência da Informação VI, Salvador, 2005. 

[25]. C.A. Araújo, Bibliometria: evolução histórica e questões atuais. Pesquisa Brasileira em Ciência 
da Informação e Biblioteconomia, 2, 2006, pp.11-32. 

[26]. L. Bufrem and Y. Prates, O saber científico registrado e as práticas de mensuração da informação, 
Ciência da Informação, 34(2), 2005, pp. 9-25. 

[27]. E. Archambault, D. Campbell, Y. Gingras, V. Lariviere, Comparing bibliometric statistics 
obtained from the Web of Science and Scopus. Journal of American Society for Information 
science and Technology, Vol. 60, 2009, pp. 1320-1326. 

[28]. J.K. Liker, R.R. Kamath, S.N. Wasti and M. Nagamachi, Supplier involvement in automotive 
component design: Are there really large US Japan differences?, Research Policy, Vol. 25(1), 
1996, pp. 59-89. 

[29]. S.N. Wasti and J.K. Liker, Collaborating with suppliers in product development: A US and Japan 
comparative, Strategic Management Journal, Vol. 24(4), 2003, pp. 293-316. 

[30]. Y.K. Ro, J.K. Liker and S.K. Fixson, Evolving models of supplier involvement in design: The 
deterioration of the Japanese model in US auto, IEEE Transactions on Engineering Management, 
Vol. 55(2), 2008, pp. 359-377. 

[31]. R. Pereira, Y.K. Ro and J.K. Liker, Product Development and Failures in Learning from Best 
Practices in U.S. Auto: A Supplier Perspective, IEEE Transactions on Engineering Management, 
Vol. 61(3), 2014, pp. 545-556 

[32]. C. Prahinski and W.C. Benton, Supplier evaluations: communication strategies to improve 
supplier performance, Journal of Operations Management,Vol. 22(1), 2004, pp. 39-62. 

[33]. S. Alguezaui, R. Filieri, A knowledge-based view of the extending enterprise for enhancing a 
collaborative innovation advantage, Int. J. Agile Systems and Management, Vol. 7, 2014, No. 2, 
pp. 116–131. 

[34]. N. Blessing Mavengere, Information technology role in supply chain’s strategic agility, Int. J. 
Agile Systems and Management, Vol. 6, 2013, No. 1, pp. 7–24. 

[35]. J. Feinberg, Wordle, 2015,  Accessed: 07.04.2016[Online]. Available: http://www.wordle. net 
[36]. M. Stevenson, The role of services in flexible supply chains: an exploratory study, Int. J. Agile 

Systems and Management, Vol. 6, 2013, No. 4, pp. 307–323. 
[37]. K. Govindan, D. Kannan, A. Haq, Analyzing supplier development criteria for an automobile 

industry, Industrial Management & Data Systems, Vol. 110(1), 2010, pp. 43-62. 
[38]. Richardson, J, Parallel sourcing and supplier performance in the Japanese automobile-industry, 

Strategic Management Journal, vol 14(5), 1993, pp. 339–350. 
 
 

B. Keller Richter et al. / Supplier Development on the Automotive Industry1112


