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論文の要旨 

1. Outline  
Supply chain integration (SCI) is considered to be a core concept of supply chain 

management (Pagell 2004) and it has become one of the most popular concepts 

discussed by researchers and practitioners from diverse fields of management as 

logistics, operations, information systems and organizational behavior. The existing 

literature suggests that SCI is a key factor in achieving improvements and 

competitive advantage (Van der Vaart and van Donk 2008). And it is often believed 

that the higher the integration level the better for firm’s and supply chain 

performance (Droge, Jayaram, and Vickery 2004, Frohlich and Westbrook 2001, 

Gimenez and Ventura 2005) by practitioners and researchers. 

On the other hand, researchers conducted enormous amount of study in an 

attempt to explore the factors (antecedents) that facilitate SCI. Among these factors 

are information and communication technologies (Bharadwaj 2000, Grover and 

Malhotra 1999, Kearns and Lederer 2003, Sanders 2007), and environmental 

factors such as uncertainty, market volatility and competition (Paulraj and Chen 

2007). Specifically, the literature reports different and opposing results about the 

impact of ICT and SCI on performance (Wognum, Fisscher, and Weenink 2002). 

Moreover, most of the past studies and their results are representative of US 

manufacturing organizations, rather companies from Asian countries, especially 

from Japan.  

The findings from the existing literature on the relationship between SCI and 

performance, and the relationship between above-stated SCI antecedents and SCI 

report inconsistent conclusions, calling for further empirical evidence. Possible 

reasons for these inconsistencies can be lack of clear definitions and/or 

understanding of concepts, and use of different instruments for measuring 

constructs. 

 



2. Research objective and questions 
In an attempt to address the above-mentioned issues of inconsistent findings 

and gaps in the literature and to contribute to the knowledge base this dissertation 

utilized two types of methodology: empirical study and meta-analysis. Firstly, 

drawing on operations management and organizational theories of resource based 
view (Barney 1991), relational view (Dyer and Singh 1998), and resource 
dependence theory (Pfeffer and Salancik 1978) and findings from the previous 

literature in the areas supply chain management, operations management and 

information and communication technology (ICT), this dissertation aims to 

determine diverse dimensions for SCI, firm’s operational performance, IT 

capability, environmental uncertainty based on the previous literature, and to 

empirically examine the relationship between multiple dimensions of SCI, 

information technology (IT) capability, environmental uncertainty, and firm’s 

operational performance in the context of manufacturing firms in Japan. Secondly, 

the dissertation aims to comprehensively and quantitatively review empirical 

studies on the relationship between ICT and SCI in the supply chain management 

discipline through meta-analysis. 

In doing so, this dissertation contributes to the existing theory and practice and 

attempts to answer the following research questions through empirical study: (1) 

How three distinct types of supply chain integration (internal, supplier and 

customer integration) can be enabled by three dimensions of IT capabilities 

(cross-functional applications, supply chain applications, and data consistency 

capability)? (2) How these technological (IT capability) and relationship (SCI) 

factors can mitigate or reduce three distinct sources of environmental uncertainty 

(demand, supply, and technology uncertainties) in the context of supply chain? (3) 

How these SCI types can improve the above-mentioned six dimensions of firm’s 

operational performance?  

And the following questions through a meta-analysis procedure: (1) Is there any 

proof of a positive correlation between ICT and SCI? (2) Does the correlation 

between ICT and SCI vary across different dimensions and instruments of ICT? 

And (3) Does the correlation between ICT and SCI vary across different dimensions 

and instruments of SCI? 

3. Research design and methodology 
Research design: As stated above, the research employs two types of 

methodology. Firstly, an empirical study is conducted using path analysis in order 

to test four analytical frameworks and their hypotheses, which are developed based 

on theories and previous literature. Secondly, a meta-analysis is used in order to 

examine the relationship between two constructs (information and communication 

technology and supply chain integration) of the dissertation through comprehensive 

and quantitative reviewing of past empirical studies.  

Empirical study sample: Data for the empirical research for this dissertation 

were collected through a survey of manufacturing firms in Japan during September 

through October in 2013. The survey instrument was mailed to 815 large 

manufacturing companies, which are listed in the First Section of the Tokyo Stock 

Exchange. This resulted in total of 117 responses yielding a response rate of 

14.36%, of which 108 samples were used in data analysis.  

Meta-analysis study sample: The dissertation sample was collected through a 

literature search using the EBSCO Academic and Business Source database. Out of 

1009 peer-reviewed journal papers that the initial search provided, 201 papers were 



chosen in the first screening, and the second screening resulted in 27 papers in the 

final sample for meta-analysis. 

Empirical study measurement items test: The measurement items for four 

research models are extracted from the previous literature, which has extensively 

exploited these items and confirmed their content validity (Chen et al. 2004). A 

critical literature review allowed determining dimensions for each study construct. 

Supply chain integration (SCI) consists of three dimensions: internal integration 

(II), customer integration (CI), supplier integration (SI). Next, information 

technology (IT) capability is classified into data consistency (DC), cross-functional 

applications (CFA), and supply chain applications (SCA) types. Further, 

environmental uncertainty (EU) comprises three dimensions in terms of its sources: 

demand uncertainty (DU), supply uncertainty (SU), technology uncertainty (TU). 

Last, firm’s operational performance (FOP) is measured in term of product-mix 

flexibility (PMF), delivery (D), production cost (PC), quality (Q), inventory level 

(IL), customer service (CS) dimensions. Further, reliability, unidimensionality, 

convergent and discriminant validity of the measurement items were established.  

Empirical study structural equation model test: The four research models were 

tested using PLS method with Smart PLS 3.1.3 software. Three research models 

tested the relationships between SCI and FOP (Chapter 4), IT capability and SCI 

(Chapter 6), EU and SCI (Chapter 7) separately, and the fourth model examined the 

relationship between these constructs in a combined way (Chapter 8). 

4. Research findings 
Empirical study findings: In an attempt to understand relationships between 

environmental uncertainty, IT capabilities, SCI, and operational performance 

dimensions, this dissertation developed three research models comprising the 

following pairs of research constructs: (1) supply chain integration and firm’s 

operational performance dimensions, (2) IT capabilities and supply chain 

integration dimensions, (3) environmental uncertainty and supply chain 

integration dimensions, and one research model consisting of all research 

constructs considered in the dissertation study: supply chain integration, IT 

capabilities, environmental uncertainty and firm’s operational performance 

dimensions, and empirically tested all four models based on the sample of 108 

Japanese manufacturing organizations.  

Hypotheses comprising the research model were developed based on the findings 

from the past literature on operations management and organizational structure 

study and on the theories of resource-based view (Barney 1991), relational view 

(Dyer and Singh 1998), resource dependence theory (Pfeffer and Salancik 1978). 

The findings of this dissertation support the hypotheses developed in respective 

chapters and contribute to the existing literature on SCI, IT and organizational 

theory in several major ways.  

In a combined research model of all study constructs, 26 specified paths out of 47 

paths between constructs show significant path coefficients, supporting their 

corresponding hypotheses. It was found that firm’s operational performance 

dimensions are improved when the focal firm has better integration with their 

customers. However, internal integration and supplier integration were found to 

improve operational performance partly. Our expectations for IT capabilities to 

facilitate supply chain integration was partly proven by the positive and significant 

impact of supply chain applications capability on external integration, and by the 

positive and significant impact of cross-functional applications capability on 



internal and supplier integration. Although, surprisingly, data consistency 

construct of IT capability was found to negatively impact internal integration, but 

positively influence customer integration. Our findings also suggest that Japanese 

manufacturing firms are likely to highly integrate with their suppliers via 

technological factors (IT capabilities). On the other hand, these organizations are 

likely to achieve higher customer integration through higher internal integration. 

Further, with regard to managing environmental uncertainties, our empirical 

results show that Japanese manufacturing organizations are likely to deal with 

demand uncertainties through tighter integration and collaboration with their 

suppliers. As for the supply side uncertainty, the firms are likely to tackle with 

them with the support of not only technical factors (all three IT capabilities), but 

also with the relational factors of increased customer and internal integration. 

Last, but not least, technology uncertainty is found to be reduced through higher 

data consistency and supply chain applications capabilities.  

Meta-analysis study findings: Nine out of 12 testable relationships showed 

support for their respective hypotheses. With regard to our supply chain integration 

variables of interest – internal integration, customer integration, and supplier 

integration, - supplier integration is found to be improved by supplier integration 

related information and communication technologies (supplier ICT). Against our 

expectations, both internal integration and customer integration were found not to 

be improved by internal ICT and customer ICT. 

 

 

 審査結果の要旨 

 

本論文はサプライチェーン・マネジメントにおける鍵概念のひとつであるサプライチェーン統合

に焦点を当て、その効果と規定要因を分析するという現代的課題に取り組んでいる。メタ分析を含

めた周到な既存文献のレビューに基づいて、サプライチェーン統合、企業のオペレーションの業績、

情報技術能力、環境の不確実性の構成概念とその測定尺度について詳細な検討を加えた後、日本の

製造企業に対する質問票調査を実施し、その調査データに基づく実証分析を展開している。実証分

析の方法論については、non-respondent bias や common method bias などに対する対応が十分

とは言えない部分もあるが、標準的な手順に従って調査票が設計され、電子メールや電話を使って

回答率の上昇に努め、複数の方法を用いて測定尺度の信頼性と妥当性を検討している。本論文の特

徴は主張概念の諸次元を明らかにし、提示された仮説においてそれらの次元間の関係性に着目して

いることである。例えばオペレーションの業績について、全く異なる複数の指標をまとめて評価す

る既存研究も多い。本論文ではよりミクロの次元でそれぞれの概念を捉え、それらの間の関係性を

明らかにしようという研究意図が示されている。サプライチェーン統合についても、内部統合、顧

客統合、サプライヤー統合というタイプに分け、それぞれが６つの異なる業績指標に及ぼす影響を

捉えようとしている。最初の３つの研究モデルに示されたサプライチェーン統合と業績の関係、情

報技術能力とサプライチェーン統合の関係、環境の不確定性とサプライチェーン統合の関係につい

ては、データ一貫性が内部統合に与える影響が負であることを含めて興味深い結果が示されてい

る。ただし、このようなミクロな分析を SEM 等を用いて行うためには、十分な標本の大きさが必

要になってくる。調査時期の関係もあって、標本は SEM 等を用いることができる大きさには達し

ておらず、bootstrap を行う PLS を用いた検証に留まっている。メタ分析は比較的新しい文献レビ

ュー方法論であり、本研究の基礎となる文献レビューにおいて情報通信技術とサプライチェーン統

合の関係について適用されている。意欲的な取り組みであるが、最終的に残った論文数が 27 本ま

で絞れ込まれてしまったため、対応する論文が 1 本か 2 本しかなく、分析ができない関係がいくつ

かある。メタ分析も質問調査票に基づく実証分析も長時間を要する作業を伴う方法論であるが、纏

められた中間的成果が国際会議等で頻繁に報告され、評価の高い査読付き proceedings に 3 本の論

文をすでに刊行している。そういった場で得られた多くの研究者からの助言を踏まえて、3 本の学



術論文を国際雑誌に投稿中である。いずれかの論文が採択される可能性は十分あると判断される。 

以上より、本論文審査委員一同、本研究科の博士号審査基準②に照らして、GANBOLD, Odkhi

shig 氏の学位請求論文”Supply Chain Integration: Its Antecedents and Impact on Firm’s 

OperationalPerformance”が博士（経営学）の学位を授与するに値するものと判断する。 

 

注 論文及び審査結果の要旨欄に不足が生じる場合には、同欄の様式に準じ裏面又は別紙によること。 


