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Executive Summary 

Current debates on carbon issues have led to fundamental changes in political and 

economic frameworks that affect many firms’ ways of business and efforts towards 

profitability. There have been many scholarly works highlighting cooperative approaches, 

such as partnerships, agreements, and industrial collaborations, as strategic options for 

overcoming the carbon challenges of firms. Despite increased attention, however, few 

studies have been devoted to a systematic examination of strategic aims and characteristics 

of carbon mitigation in corporate operational processes through inter-firm cooperation. This 

work introduces the concept of corporate carbon process management in the field of inter-

firm cooperation from a strategic viewpoint. It explains which implications from the 

literature review can be drawn to explore potentials of cooperative approaches in mitigating 

carbon emissions in the operational process. To analyze gaps in the existing studies and 

needs for future research, findings in the review are classified into four perspectives 

according to the direction and geographic scale of cooperation. 
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1. Introduction 

 

Carbon challenges due to new political and economic conditions affect many firms’ ways 

of business and their efforts towards profitability.
1
 Against new threats, firms struggle to 

reduce energy consumption and CO2 emissions in their operational process cost-and time-

efficiently and minimize possible competitive losses in the market. Recent studies in the 

field of environmental management have found that proactive corporate patterns of broad 

environmental practices, such as measures for reducing carbon emissions, are associated 

with competitive improvements.
2
 In this regard, a natural-resource-based view of the firm 

implicates that sustained competitive advantages in the era of carbon challenges are 

generated when firms possess appropriate resources and capabilities to analyze and 

improve their organizational processes to promote environmental effectiveness in terms of 

carbon.
3
 Given this context, firms have adopted various strategies to obtain the necessary 

resources and capabilities to improve their carbon performance. In the literature on 

sustainable development, corporate environmental management, and industrial responses to 

climate change, scholarly works that highlight cooperative approaches, such as regional and 

international partnerships, agreements, and inter-firm collaborations, as suitable strategies 

for overcoming the corporate carbon challenges are widely available.
4
 In corporate practice, 

companies also show notable trends of boundary-spanning activities in response to climate 

change (e.g., green process management, green purchasing, and sustainable logistics).
5
 

These cooperative trends can draw on the ―relational view (RV)‖ of inter-organizational 

competitive advantages,
6
 which extends the ―resource-based view (RBV)‖of the firm

7
 by 

stating that critical resources are not solely housed within a single firm, but may span firm 

boundaries and be embedded in inter-firm routines and processes. However, with respect to 
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the management of carbon emissions in operational processes, strategic aims and 

characteristics of inter-firm cooperation are still an under-researched opportunity.
8
  

 

This paper provides perspectives of firms’ carbon process management (CPM) through 

inter-firm cooperation. First, we introduce the concept of CPM by defining relevant terms. 

Then we adopt a firm’s perspective to determine the significance of CPM through inter-

firm cooperation. In order to explain which implication from the literature review can be 

drawn for exploring the potential of cooperative approaches to mitigate their carbon 

emissions from the strategic viewpoint, this article is based on the RBV and RV from 

strategic management. We then explore the status of studies on CPM based on cooperative 

approaches, as well as related subjects. To analyze use of related terms in the practice and 

in the existing studies, the findings in our literature survey are classified into four 

perspectives according to direction (vertical/horizontal) and geographical scale 

(local/global) of cooperation. Finally, we conclude by describing how these perspectives 

may be used for future research. 

 

2. Global trends related to corporate carbon management  

 

The global industry in the 21
st
 century is confronted with two major energy-related 

challenges that are inseparable from each other. One is to overcome dependency on fossil 

energy in the input dimension of energy consumption, while the other is to reduce the 

ecological consequences of energy use, such as CO2 emissions, in the output dimension.
9
 

These two challenges have one thing in common: both are related to carbon. Current 

debates on carbon issues have led to fundamental changes in political and economic 

frameworks.
10

 In terms of the input dimension, large parts of international programs focus 

on regulating the price of fossil fuels and changing consumer patterns. In the output 

dimension, efforts to meet carbon reduction targets have contributed to the introduction of a 

range of measures for compensating and reducing carbon emissions worldwide, all of 
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which are primarily based on the United Nations Framework Convention on Climate 

Change (UNFCCC). The measures introduced in both dimensions are coordinated to 

amplify a synergistic effect. Improving carbon performance in the industrial sector carries a 

much-debated political theme. To achieve the compulsory reduction limits on carbon-

containing substances from the industrial sectors at lower financial costs to the industry and 

lower overall net social costs, price- and right-based levers of market-based instruments 

have gained wide acceptance in the global climate policy as important mechanisms.
11

 The 

price-based levers altering the prices of fuels and carbon-emitting goods and services, such 

as carbon taxes, have been already adopted in many countries and, in most cases, in 

combination with various forms of exemptions to motivate firms to fundamentally innovate 

their existing operational processes. Right-based instruments, such as tradable permits and 

offset schemes, can be designed to control the quantity of carbon emissions from the 

operational processes of industries to the desired level by specifying new rights or 

obligations. Under emission trading schemes (ETS), mandated limits on CO2 emissions 

from energy-intensive companies are set by issuing allowances as to how much CO2 these 

companies are allowed to emit. Reductions below the limits will be tradable (cap and trade). 

Furthermore, project-based mechanisms from the UNFCCC convention have been applied 

in many companies in order to flexibly meet their reduction commitments and compensate 

the emissions from their own facilities. The global community is currently engaged in 

negotiations to agree on a new climate treaty to replace the Kyoto Protocol, which expires 

in 2012.
12

 Moving to a higher reduction target would require the adjustments and 

expansion of areas targeted by those political programmes. For instance, the EU continues 

to discuss the introduction of an EU-wide minimum tax on carbon.
13

 Areas capped by the 

EU ETS, which account for 80% of the international carbon market today, will be 

continually expanded, so that starting from 2012, emissions from the chemical, aluminum, 
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and aviation sectors will also be covered, and other sectors such as transport and agriculture 

may be involved later.
14

 In addition to increasing regulatory pressures, the values of 

products, services, and corporations in the market is also changing due to the willingness of 

consumers to pay green premiums.
15

 More than ever before, energy-intensive companies 

are confronted with reputational risks from various stakeholders, such as consumers 

requesting for low-carbon processes and financial analysts developing sustainability indices. 

Against the new market complaints, a large number of companies disclose information on 

the life-cycle of their products and processes in terms of carbon to the public (e.g., carbon 

disclosure project). With these market trends, the voluntary carbon market (VCM), where 

anybody can create carbon credits by joining the business of carbon offsetting and trading 

them, has developed. In this market, people invest in emission-reducing projects for a 

variety of reasons, from meeting their own self-imposed emissions reduction targets, to 

improving their images, or to creating new market opportunities. Due to the emerging 

emission trading market, carbon now implicates monetary value as a tradable good and new 

opportunity to generate financial competitiveness. In this way, firm experience external 

pressure to mitigate carbon emissions from their operational processes. Based on this 

background, the following chapters suggest the definition and objectives of carbon 

mitigation activities in corporate operational processes as influenced by the above external 

factors. 

 

3. Definition of carbon process management 

 

A comprehensive literature review may fill the void created by the lack of widely accepted 

definitions of carbon management of firms’ operational processes. The emerging issues on 

the carbon management of firms are so far addressed using various terms, such as 

environmental management, sustainable development, eco-efficiency, eco-innovation, and 

eco-industrial development. Researchers have suggested a range of practical approaches 
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taken by companies to address carbon challenges, including improvements in their 

operational processes, products, and market development, supply chain measures, and the 

compensation of emissions through the trading market, among others.
16

 We have broadly 

refered to these overall corporate measures to reduce the total set of CO2 emissions caused 

by an organizationand minimize business risks from climate change as carbon management. 

While some authors simply provide lists of different measures for carbon management,
17

 

the authors grouped available measures and characterized their strategies by following 

Mintzberg and Waters (1989)
18

 in viewing ―strategy‖ as ―a pattern of actions over time‖.
19

 

The results of characterization show the wide scope of aims and objectives of carbon 

management strategies and necessity to address issues of carbon management according to 

their respective foci. In the carbon economy, a firm is considered as an organizational entity 

that consumes carbon-based inputs and releases carbon-containing outputs. In terms of 

carbon, a firm’s operation is initially and critially related to environmental circumstances, 

such as human actions (industrial activities and elements) and the natural world.
20

 This 

viewpoint is suggested by Industrial Ecology (IE), which uses the metaphor of an industrial 

ecosystem as analogous to natural ecosystems where all industrial operations function as 

such within the constraints of their ecosystems.
21

 Based on this standpoint, carbon 

management within this paper significantly deals with initiating measures taken by a firm 

to generate the ―least damage in industrial and ecological systems through the optimal 

circulation of materials and energy‖
22

 and to permanently eliminate or reduce carbon 

emissions from the operational processes of a firm. In this regard, the present article 

introduces a new term of carbon management strategy, carbon process management (CPM). 

While much has been said about carbon management in the operational process around 

business practices, the strategy of carbon process management has rarely been defined in 

scholarly works. The term CPM within this paper sheds light on the concept of business 
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process management (BPM) in the context of climate change. The term business process 

management means ―a structured approach to analyze and continually improve fundamental 

activities such as manufacturing, marketing, communications and other major elements of a 

company’s operations‖.
23

 In the context of corporate carbon management, the concepts of 

the BPM offer perspectives of systematic control and improvements of the operational 

process in terms of carbon. On the basis of this concept, the CPM in this work can be 

described as “a structured approach to analyze and continually improve operational 

process with the aim of reducing carbon emissions caused by an organization”. It is 

designed to maximize efficiencies in the consumption of carbon-containing resources 

during operational processes and release a minimal amount of carbon-based outputs to the 

environment. However, it is necessary to distinguish CPM from the general environmental 

process management. CPM is not only a part of the environmental management system 

with a particular focus on carbon emissions but also a new approach to visualize and 

elucidate corporate performances using the unit of carbon emissions or carbon-related 

parameters and fundamentally reconstruct the firm’s processes in the perspective of carbon. 

In the era of carbon challenges, firms need to develop new strategies for specifically 

dealing with carbon issues and redesigning their operational system into a carbon-friendly 

one. 

 

CPM deals with improving the operational processes of a firm. It constitutes the core 

business of firms and creates the primary activities of a corporate value chain that are 

related to production, such as inbound logistics, manufacturing, outbound logistics, 

marketing and sales, and services.
24

 On the level of a firm, CPM includes internal 

measures, such as low-carbon design, pollution prevention, eco-efficiency, and green 

accounting, to address the carbon emissions from a firm’s own processes.
25

 CPM at this 

level thus far has come to focus on the manufacturing activities of such firms,
26

 since the 

operation of manufacturing plants, as a main source of industrial CO2 emissions, is the 
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sector that is directly targeted by various political instruments.
27

 Besides manufacturing, 

reducing carbon emissions from the logistics sector has also recently gained increasing 

importance. It is expected that regulations related to the logistic activities of a firm will be 

tightened, as the inclusion of the aviation and transport sectors in the various political 

programmes including carbon taxes and the emission trading market is being heavily 

debated. However, rather than simply affecting established production patterns of 

individual firms, CPM can bear the potential to fundamentally alter value chains. The 

internal activities of firms matter, but so do the carbon emissions caused by suppliers or 

customers with carbon-intensive operations and logistics. These may affect a firm’s own 

bottom line. The objectives of CPM highlight the fact that the activities of CPM are not 

confined to the boundaries of an organization and show both internal and external 

orientations.
28

 In this regard, this article suggests the cooperation between firms as a 

strategic approach of facilitating the process of analysing and improving the carbon 

performances of operational processes. 

 

4. Theretical foundation for the advantages of inter-firm-based CPM 

 

This section provides the theoretical foundation linking CPM, inter-firm cooperation, and 

the competetive advantages of a firm to examine the strategic meanings and aims of 

cooperative approaches for the mitigation of carbon emissions in operational processes. The 

main theoretical perspective is the RBV, which posits that a firm, through the set of 

resources it possesses, can develop capabilities providing competitive advantage.
29

 The 

RBV has also become a valuable theoretical perspective that is increasingly used to analyse 

manufacturing and supply chain strategies, industrial cooperation, and environmentally 

oriented management.
30

 Two extensions of the RBV, the natural RBV
31

 and the RV
32

 are 
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of particular interest in this paper. These two extensions offer a sound theoretical lens to 

understand the potential impacts of inter-firm-based CPM on a firm’s competetiveness. 

 

4.1 Natural-RBV 

The natural RBV in this paper explains how the activities of corporate CPM are related to 

sustained competitive advantages. With increasing attention paid to the resources of firms’ 

external environments, a critique has been raised against the original concept of the RBV, 

saying that it systematically ignores the constraints imposed and opportunities offered by 

the national environment.
33

 Hart filled this void by introducing a natural RBV of the firm. 

This RBV suggests that the source of the sustained competitive adavantage is generated by 

environmentally oriented resources and capabilities.
34

 In the case of CPM, the natural RBV 

pertains to the input side, where firms need to re-structure their established carbon-flows 

and energy-use patterns towards carbon-independent operational processes, as well as to the 

output side, where new management approaches are required so that the organizational 

process is not affected by the chainging competitive environment.
35

 Recent developments 

of the RBV have also emphasized the significance of dynamic capabilities which means 

―the firm’s ability to integrate, build and reconfigure internal and external competences to 

address rapidly changing environments‖.
36

 In the context of the natural RBV, the level of 

the dynamic capabilities of a firm also determines its success in adapting to the rapid 

change of the competitive environment under climate change.
37

  

 

4.2 Relational view 

The corporate operational process is a set of primary activities directly and indirectly 

involved in interactions with other firms. The CPM of a firm therefore covers carbon flows 

from in- and outside of the organization. Depending on the viewpoint, CPM can involve the 

management of firm-internal operations, its dyadic relationships with other firms, the firm-

                                                                                                                                                     
32

 Dyer and Singh, 1998 
33

 Hart, 1995 
34

 Hart, 1995 
35

 Hart, 1995 
36

 Teece et al., 1997 
37

 Verona and Ravasi, 2003 



 

 

external supply chain, or the management of a network of interconnected processes.
38

 

Hence, the performance of the CPM of a firm is dependent on how effectively and 

efficiently the internal and external processes interact, in other words, how well the firm 

cooperates with partner firms for the concerned process. The resources of two or more 

organizations are combined through interaction. Since the value of a resource is largely 

based on its combination with other resources,
39

 the firms involved achieve more 

advantages through interaction rather than through individual efforts.
40

 To examine 

collaborations for CPM, the perspective of the RV,
41

 conceived as the extension of the 

RBV on an inter-firm or network level, may be considered the theory of choice. The RV 

suggests that organizational capabilities can be developed by the combination of resources 

existing in different organizations,
42

 and concentrates on the generation and development 

of inter-organizational resources and capabilities through interaction, which are particularly 

difficult to replicate by rivals due to their idiosyncrasy. For CPM, inter-firm cooperation 

plays an important role in transferring technical and financial resources, which are required 

to analyze and control the carbon performances of corporate operational processes more 

efficiently or effectively, to companies that lack lack internal capacity. Focusing on core 

competencies, the individual firm may request complementary resources from other partner 

firms.
43

  

 

The natural RBV indicates that the carbon-friendly management of operational processes 

can improve the operational competitive advantages of a firm in the market. In the next step, 

the RV proposes that inter-firm cooperation could be a valuable strategy to generate those 

resources and capabilities required for CPM. Dyer and Singh (2004) also support the 

argument that firms aiming at CPM have to deliberately foster competencies and resources 

in-house; however, the actual value of these competencies and resources, such as jointly 

developed CPM solutions concerning product and process design, reduction of carbon 
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emissions, or logistics, is generated when deployed in inter-firm collaboration.
44

 Based on 

this premise, the following chapter deals with a literature review of the existing related 

studies. 

 

5. Classification of related studies on inter-firm-based carbon process management 

 

To promote the initial goal of CPM, which is analysing and improving the carbon 

performance of operational processes thorugh the oprimal circulation of materials and 

energy, carbon reductions at every stage of operational processes and their interactions are 

significant. In systems of actors or companies, two specific features, ―the actors and their 

cooperations involved‖ and ―the material (and information) flows‖, are frequently referred 

to.
45

 With regard to CPM, i) carbon (or energy) flows and ii) information (or knowledge) 

flows occur and are related to the resources and capabilites managed within certain system 

boundaries. However, ways to ensure effective and efficient carbon and information flows 

between firms can be differentiated by differnt forms of cooperation. According to 

Simatupang and Sridharan (2002), the aims and objectives of generating inter-firm 

resources and capabilities for CPM are characterized by a vertical and horizontal 

structure.
46

 Vertical cooperation means linkages among multiple parties operating at 

different levels of the supply chain to avoid unnecessary cost and waste.
47

 In this sense, 

vertical cooperation can be described as supply chain management, which efficiently 

integrates suppliers, manufacturers, warehouses, and stores. The European Union (2001) 

defines horizontal cooperation as ―concerted practices between companies operating at the 

same levels in the market‖.
48

 These can either be competing or unrelated companies that 

share private information, facilities, or resources to reduce costs or improve service. 

Geographical dimension can also affect inter-firm relationships for CPM. The carbon issues 

of the industry have inherent transboundary characteristics and have remained the focus of 
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local and global debates. The proximal dimension of the cooperation includes physical and 

geographical location considerations. Physical distance determines the links of carbon 

flows between firms, and ascertains the feasibility of actually monitoring, controlling, and 

managing carbon in other ways; information flows over these distances. With reference to 

criteria, this chapter examines and classifies the use of ―inter-firm-based approaches‖ as a 

means of improving CPM activities within companies by identifying the patterns and issues 

of carbon and information flows in related studies.  

 

5.1 Direction of cooperation 

5.1.1 Vertical cooperation 

A theoretical framework under which boundaries of the relational paradigm for CPM might 

be vertically enlarged considers supply chain management within the broader context of 

sustainable development. Papers regarding green or sustainable supply chain management 

provide conceptual frameworks of strategic and transparent integration and achievement of 

the carbon reduction goal of organizations in the systematic coordination of key inter-

organizational business processes.
49

 Green SCM for CPM can be defined as the direct 

involvement of an organization with suppliers and customers in jointly planning for carbon 

process management and carbon reduction.
50

 It concerns direct and indirect carbon 

emissions occurring up- and down-stream the company value chain, and encourages 

interactions between firms. The supply chain can be described from the perspectives of 

upstream, downstream, and inter-organizational activities.
51

 The numerous activities that 

focus on upstream supply chain management would be encompassed with the traditional 

purchasing and procurement disciplines and may include transportation and material 

movement related to in-bound logistics activities.
52

 Using the resources and capabilities of 

suppliers for the optimization of operational processes in terms of carbon can be expanded 

to have CPM components. Internal organizational supply chain activities are generally 

related to the traditional production and operations management issues of an organization. 
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Managing carbon flows, relationships, and resources for CPM inside the boundaries of a 

stand-alone unit or organization is the scope of this dimension.
53

 Focusing on downstream 

flows and relationships, activities and functions here may include outbound logistics and 

transportation, marketing, distribution, packaging, and warehousing. The flows are utilized 

by downstream customers, and one of the greatest sources of pressure for firms stems from 

the improvement of CPM performance.
54

 Similar to upstream actors, the resources and 

capabilities of downstream users are also crucial in ensuring the CPM of entire processes.  

 

Bowen et al. (2001) distinguished SCM strategies between ―greening the supply process‖ 

and ―product-based green supply.‖
55

 In line with these classifications, carbon and 

information flows for CPM in the supply chain also have process- and product-based 

aspects. Carbon flows are typical physical flows associated with supply chains and may 

include energy-consuming parts of the processes, including components, raw materials, or 

finished goods containing carbon. Carbon flows up and down the supply chain though 

connected processes, and products should be well evaluted and documented between 

organizations by means of analyzing tools (e.g., material flow analysis).
56

 Resources and 

capabilites for improving performance in carbon flows should be managed through supplier 

relationships. Information and knowledge flows are also one of the critical management 

aspects of vertical cooperation for CPM.
57

 Operations across the supply chain can benefit 

the environment through accurate information on materials and goods that reduce the 

amount of energy, transportation, and carbon inventory in the supply chain,
58

 as well as 

knowledge of technology, practices, policies, and programs that can be shared across the 

supply chain. Information and knowledge affect operations and supply chain innovation. 

 

Numerous corporate and industrial environmental philosophies and practices are closely 

linked to and support the approaches of vertical cooperation for CPM. Thus, IE, life cycle 
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analysis (LCA), and environmental management systems (EMS) are all areas of related 

study. The IE concept is a pertinent topic related to vertical cooperation for CPM. Within 

IE, the concept of ―industrial symbiosis‖ is a prime example. Within industrial symbiosis, 

the output waste and material flows of one organization serves as valuable and productive 

input of another organization.
59

 To make an effective industrial symbiotic relationship, 

cooperating with the suppliers and customers of these materials is a prerequisite.
60

 Inter-

organizational management plays an even more vital role when supply chains aim at 

ensuring simultaneous carbon performance on the basis of product total life cycle.
61

 LCA 

aims to manage information on products and materials, and their sources and effects 

throughout the life cycle of a product.
62

 Knowing the source and effect of carbon-

containing materials and carbon-emitting processes for LCA requires knowledge of supply 

chain materials, products, and processes, and vice versa. EMS (e.g., ISO 14000, EMAS) is 

closely aligned as a complement to vertical cooperation for CPM. EMS adopters engage 

their supply chains by instituting procedures to assess supplier influences on climate 

change; requiring suppliers to minimize energy use and carbon emissions; tracking carbon 

emissions in the operating systems; adopting their own EMS; and informing buyers of ways 

to minimize their effect on climate change.
63

  

 

The vertical cooperation for CPM deals not only with manufacturing, logistics, and 

purchasing, but also with monitoring, evaluation, and reporting elements (e.g., plant audits, 

questionnaires).
64

 Relating this to the idea of CPM, comprehensive supplier audits are also 

required,
65

 and might even accelerate further partnering, in which joint carbon process 

improvements are conducted.
66

 Company-overlapping communication and training of 

purchasing and supplier staff are proactive measures that should allow improvement in 
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supply relations, as well as performance on both sides.
67

 From a survey of North American 

manufacturers, Vachon and Klassen (2008) empirically determined that the benefits of 

collaborative green practices with suppliers were broadest, whereas collaboration with 

customers yielded mixed outcomes.
68

 According to the assessment, evidence emerged that 

upstream practices were more closely linked with process-based performance, and 

downstream collaboration was associated with product-based performance. With respect to 

monitoring suppliers, Bala et al. (2008) identified strategies and barriers against the 

implementation by carrying out a comparison of different cases.
69

  

 

5.1.2 Horizontal cooperation 

Horizontal cooperation pertains to identifying and exploiting win-win situations among 

companies active at the same level/field in the market.
70

 ―Eco-industrial parks (EIPs)‖ 

based on the IE concept, which refers to the clustering of businesses to achieve 

environmental benefits,
71

 also offers opportunities for horizontal cooperation for CPM. 

EIPs organize three primary opportunities for resource exchange: 1) by-product or waste 

exchanges, 2) utility and infrastructure sharing, and 3) joint provision of services.
72

 In this 

sense, a range of enterprises comprising an EIP can vertically and horizontally collaborate 

to mutually improve CPM performances. Furthermore, there are some approaches of 

horizontal cooperation, specifically in the transport and logistics industries. Tactical 

planning and logistic system design (e.g., facility location, sourcing of raw materials, 

transport mode selection, and high quality route planning) can all contribute to CPM in 

logistics. The adoption of horizontal cooperation in logistics has been studied by Cruijssen 

(2007), Barami (2003), Cruijssen and Salomon (2004), Erdmann (1999), and Vos et al. 

(2003), all of whom have focused on the following: 1) quantifying the potential benefits 

and impediments through cooperation by means of simulation studies and empirical 
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surveys and 2) reporting a limited number of successful cases.
73

 However, it is estimated 

that the literature on horizontal cooperation in logistics, as well as investigations on 

horizontal cooperation with specific regards to CPM performance, still remain scarce.
74

  

 

However, cooperation between autonomous firms, such as strategic alliances and joint 

ventures, has received extensive attention not only in traditional management but also in 

environmentally oriented management literature.
75

 In particular, environmental 

collaboration focuses on inter-organizational interactions to reduce pollution or other 

environmental effects; this can be adopted for horizontal cooperation for CPM. 

Environmental collaboration includes aspects such as joint environmental goal setting, 

environmental planning, and management.
76

 To jointly plan and set goals, the prerequisites 

for environmental collaboration for CPM include shared knowledge on carbon reduction 

and a comprehensive understanding of the resources and capabilities of each firm. In 

addition to information flows, cooperation also implies reduction of environmental effects 

associated with carbon flows between firms involved. Examples of environmental 

collaboration for reducing general emissions in operational processes are numerous; 

collaboration related to chemical management can be found in the printing industry, 

electronic industry, and automotive industry.
77

 With respect to carbon issues, an empirical 

survey by Kolk and Pinkse (2004) categorized environmental cooperation into three types: 

1) the use of project mechanisms, 2) voluntary agreement with a third (non-market) party, 

or 3) partnership with other companies through strategic alliances. The first and third imply 

possible types of horizontal cooperation, which both aim to compensate for the emissions 

and innovating processes of the companies.
78

 

 

5.2 Geopraphical scale of cooperation 
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5.2.1 Cooperation on a local scale 

To enable cooperation with partners, managing firms that are in proximity is usually much 

easier.
79

 On the local scale, inter-firm cooperation can contribute to CO2 reduction by 

connecting and managing actual carbon flows between companies. This form of 

cooperation enables firms to share and combine resources and capabilities within a short 

distance. The term IE here covers a local approach to CPM that centers on analyzing local 

or regional networks of carbon flows, such as in EIPs, industrial ecosystems, or industrial 

symbiosis.
80

 Relevant actors are companies within an industrial symbiosis or EIP and their 

collocation is a prerequisite.
81

 The system boundary is formed by the local or regional 

network of companies, and carbon flows are organized within their specific networks. 

Networks might develop over time
82

 or be actively developed around an industrial core,
83

 

but are also historically present at large industrial sites, as in the chemical industry.
84

 Gibbs 

and Deutz (2007) have identified 61 EIPs in the USA and Europe, and came to the 

conclusion based on a survey and in-depth interviews that most EIPs are still at an early 

stage of development.
85

 Apart from carbon flows, interactions present other forms of 

cooperative behavior, such as interchange of personnel and cooperative purchasing, 

between businesses.
86

 Heeres et al. (2004) especially highlights the necessity of 

information gathering on a number of issues (e.g., basic company information, resource 

streams, employees, future plans, and markets).
87

 In addition, good personal relationships 

and trust between those involved in establishing the EIP should exist.
88

 The key role of 

certain individuals taking a dominant position is also of central importance to cooperation 

in EIP,
89

 echoing the suggestion of Andrews (2001) that industrial ecology studies need to 
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pay attention to micro-scale activities (e.g., the behavior and motivation of individuals).
90

 

However, because of the structure and composition of EIP,
91

 difficulties in information 

dissemination and communication often arise. These are primarily related to incomplete or 

imperfect information.
92

 Regular monitoring also plays a key role in ensuring carbon 

reduction goals.
93

  

 

5.2.2 Cooperation on a global scale 

Increased global development and competition have pushed many industries to operate on a 

global level, highlighting the importance of globally networked approaches for CPM. IE on 

the macro-level implies that CPM involves networked materials, energy flow management, 

as well as dematerialization and decarbonization of an industry on a large scale.
94

 

According to this perspective, EIPs can operate at the macro-level by building ―networked 

eco-industrial park system (NEIPS)‖.
95

 In this sense, CPM on a global scale can contribute 

to changing the global carbon flows and carbon-utilization patterns of an industry. 

Consciousness of carbon issues has also become critical in the design and operation of 

globally integrated supply chain networks.
96

 In most cases of macro-level CPM, 

difficulties arise with transport, external costs, and market fluctuations.
97

 Several case 

studies related to green SCM issues have collected data from several or even all stages of 

the supply chain—a practice that has been identified as an urgent need in research on risks 

associated with supply chain management on a wider scale.
98

    

 

Current regulatory developments also motivate companies to look for solutions that extend 

even further through partnerships and participation in emissions trading markets.
99

 Inter-

firm cooperation for CPM can be realized by the project mechanisms of the UNFCCC that 
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credits the reduction of the carbon emissions in operational processes on a global scale. 

Through carbon mitigation projects, firms can compensate for carbon emissions from their 

own operational processes by conducting mitigation projects in the value chain of overseas 

companies, thereby contributing to decarbonization worldwide.
100

 Contrary to local 

cooperation, the regional proximity between firms does not influence the implementation of 

international carbon mitigation projects. For conducting those projects, bridge 

organizations connecting, providing, and receiving firms of CPM services play an 

important role.
101

 If there are existing relationships between firms before first contact for 

the project, transaction costs for building inter-firm networks can decrease.
102

 In some 

cases, carbon mitigation projects are conducted through horizontal cooperation if several 

firms in the same field are involved in the reduction of transaction costs for conducting the 

projects.
103

 The overall transaction cost for carbon mitigation projects is generally high 

because it is incurred up-front, although revenue from these projects are only generated 

once the project methodology has been proved, the project has been registered, and the 

credits issued.
104

 

 

6. Conclusion and agenda for future research 

This paper provided a review of the literature in the emergent field of cooperative 

approaches for effective corporate carbon management in the operational processes. The 

related fields have seen growth over the past two decades as they have expanded in scope 

and definition. Provided that there are continually growing global trends to improve the 

carbon performances of industrial processes, CPM, which deals with a structured approach 

to analyze and continually improve operational process with the aim of reducing carbon 

emissions caused by an organization, holds the distinct opportinuty, through which a firm 

can enhance its competitive edge over its rivals. Studies have shown that many CPM-

related strategies show both internal and external orientations; this is due to the fact that 
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environmental burdens often occur outside the activities of a single company and, therefore, 

the objectives of CPM are not confined to the boundaries of an organization.
105

 Drawing 

upon natural RBV and RV, this paper suggests that generating valuable inter-organizational 

resources and capabilities could serve as a catalyst for CPM initiation, thereby enhancing 

sustained inter-firm competitive advantage. Based on this premise, the approach of inter-

firm CPM has been implemented within companies by analyzing other broadly defined 

industrial environmental management practices and philosophies related to CPM. To 

examine how those concepts offer opportunities for generating inter-firm resources and 

capabilites for CPM, their patterns and issues regarding carbon and information flows 

between firms have also been analyzed. This paper utilized a framework of direction and 

geographical scope of inter-firm cooperation to help identify research in these fields.  

 

Findings from the classification of related research have shown imbalance of studies 

between vertical and horizontal cooperation fields. Although opportunities of vertical 

cooperation and actors involved in the supply chain for CPM are widely supported across 

various concepts, horizontal cooperation between firms focusing on corporate carbon issues, 

has been hardly discussed in academic research. The opportunities of horizontal 

cooperation for generating inter-organizational resources and capabilities for CPM, 

cooperation boundaries, the role of specific flows, complex interactions and dynamics 

between firms, and critical success factors are all areas of further investigation. Regarding 

CPM through vertical cooperation, many studies have focused on emissions from 

manufacturing and in- and out-bound logistics, as these sectors present main CO2 

emissions among the entire operational processes. In contrast, further research on 

opportunities of other primary processes in a corporate value chain, such as services and 

marketing and sales, and their connection to the manufacturing and logistics for CPM is 

still encouraged. Inter-firm cooperation in those less-considered and under-researched 

sectors can also be horizontally broadened in further research. Comparing local and global 

cooperation, there is a more concrete concept developed on the local scale (e.g., EIP), 

which connects actual carbon flows between firms in proximity. On the global scale, there 
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is growing consciousness regarding inter-firm cooperation for CPM, although its system 

mechanisms and concrete model still call for debate in academic research. The reason is 

that globally networked CPM is often difficult to realize due to the high transaction costs 

brought about by transport costs, external costs, and market fluctuations.
106

 In this case, 

further case study research is explicitly encouraged because the results may help in the 

formulation of possible business models. In the case of global cooperation through carbon 

mitigation projects (i.e., those targeting both mandatory and voluntary carbon credit 

markets), further research should shed additional light on the complex interrelations arising 

between project providing firms and receiving ones. Furthermore, a conceptual integration 

of an inter-firm-based CPM with social network theory and organizational theory seems to 

be essential in providing tools for satisfactorily explaining inter-organizational processes, 

such as mutual organizational learning or the development of trust-based interdependencies 

between firms. 

 

The limitations of this study are inherent in the chosen approach of theory consolidation 

and analysis based on literature review, which entails subsequent empirical verification. 

Therefore, empirical research through surveys should be conducted in future research 

taking up the theoretical conceptualization of the proposed strategic CPM based on inter-

firm cooperation as a catalyst of inter-firm resources. Such research should also be done to 

build on the classification framework of inter-firm based CPM developed in this paper. In 

this sense, the aim of the conceptual framework of this paper is to stimulate further theory 

building and empiric research.  
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