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ABSTRACT
In this study we examine the role of environmental sustainability in transport operations in Shipper-Logistics Service Provider (LSP) relationships from the LSP perspective. The research questions posed are as follows: What kinds of firm see environmental sustainability as a component of competitive advantage, and why? How does environmental sustainability manifest itself in firm operations, and why? What pressures are there for environmentally sustainable development, and why? What is the role of environmental sustainability in the selection of LSPs, and why? Data was collected from Finland, using an exceptional combination involving both quantitative and qualitative methods in a survey (600 responses) and in firm interviews (15 LSPs). The findings indicate that large, globally-operating shippers and carriers are the most interested in environmental issues, partly because of external pressures and partly because they see the greening of transport as a potential source of competitive advantage. However, due to the lack of widely accepted methods for measuring the environmental impact of transports, companies cannot easily share the costs and benefits of environmental initiatives between supply chain members nor use such initiatives as marketing arguments to differentiate their offerings. Therefore, environmental sustainability acts in practice more as an order qualifier than as an order winner in the carrier selection process. Despite this, it seems that environmentally proactive LSPs financially outperform their less active peers. We therefore conclude that environmental sustainability can be free, if it is integrated with operational performance and cost indicators that boost competitive advantage. Our study contributes to the intersection of GSCM and logistics, particularly from the LSP point of view.  
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INTRODUCTION
[bookmark: _Toc296091790]In recent years, growing environmental concerns have increased the interest in green supply chain management (GSCM) which combines the elements of corporate environmental management and supply chain management (Perotti et al., 2012; Siu et al., 2015; Kirchoff et al., 2016; Zhu et al., 2017). Due to their significant environmental impact, logistics operations are an indispensable component of GSCM. Of all logistics activities, transport has the largest environmental impact (Wolf & Seuring, 2010). In the EU, transport is estimated to account for 23% of greenhouse gas (GHG) emissions, thus being the second largest emitter of GHG after the energy sector (European Strategy for Low-Emission Mobility, 2016). This underscores the need to better understand the role of environmental sustainability in Shipper - Logistics Service Provider (LSP) relationships.
In a Shipper-LSP relationship, both actors play an important role in decisions concerning environmental sustainability. The decisions of shippers – i.e. the buyers of transport services – have environmental impacts through the purchase of transport solutions, while LSPs are pivotal in developing environmentally sustainable practices to support GSCM (Anttonen et al., 2013; Colicchia et al., 2013; Evangelista et al., 2017). Green supply chain management practices consist of different types of activities and initiatives undertaken by firms with the aim of reducing the impact of supply chain operations on the natural environment (Colicchia et al., 2013; Kirchoff et al., 2016; Vanalle et al., 2017). LSPs in developed countries, in particular, seem to face pressures to develop green supply chain practices (Perotti et al., 2012; Piecyk & Björklund, 2015), as is also indicated by the World Bank’s Logistics Performance Index (Arvis et al., 2016). However, previous results indicated that GSCM practices had not been adopted very widely in the logistics sector, and their beneficial effects on firm performance appeared limited (Perotti et al., 2012; Evangelista et al., 2017). 
The aim of this paper is to examine the role of environmental sustainability in transport operations in Shipper-LSP relationships, from the LSP perspective. A key contribution is made by combining a large set of survey data with in-depth interviews. As the focus here is on transport operations, the terms LSP and carrier are used as synonyms. The research questions posed are as follows:
· What kinds of firm see environmental sustainability as a component of competitive advantage, and why? 
· How does environmental sustainability manifest itself in firm operations, and why? 
· What pressures are there for environmentally sustainable development, and why? 
· What is the role of environmental sustainability in the selection of LSPs, and why?
Both quantitative and qualitative methods were used to collect data from LSPs operating in Finland. Survey data was collected from 600 respondents and interview data from 15 LSPs. Combining large-scale survey data with qualitative interview data makes it possible to form a multi-faceted and unusually deep understanding of shipper-LSP relationships, and to suggest propositions for further research. The quantitative analysis methods include cross-tabulations and analysis of variance (ANOVA), regression analysis, multinomial logistic regression analysis, and latent profile analysis (LPA). All interviews were conducted by two or three researchers using a semi-structured interview protocol, and an interview guide was sent to informants beforehand. In the qualitative data analysis, open coding was first used for categorizing, followed by axial coding that summarized the identified issues into themes (see e.g. Ellram, 1996).
The next sections establish the theoretical background for the research, followed by the research methods, and a presentation of the results. Finally, the results are discussed in the light of previous research, and propositions are suggested based on our results, along with limitations and future research opportunities.
Literature review
Green supply chain management and logistics
Green supply chain management (GSCM) integrates environmental thinking into supply chain management (Srivastava, 2007; Zhu et al., 2017). Logistics service providers (LSPs) play a critical role in GSCM, because they can develop such solutions for their customers’ supply chains (Colicchia et al., 2013; Siu et al., 2015). Siu et al. (2015) suggest further that LSPs could contribute to both the economic and environmental performance of their customers. In particular, many large firms have started to exert pressure on their upstream suppliers to improve their environmental performance (Oberhofer & Dieplinger, 2015). However, there is limited research connecting GSCM to logistics in general, and connecting GSCM activities and initiatives to LSPs in particular (Wolf & Seuring, 2010; Lieb &Lieb, 2010; Perotti et al., 2012; Siu et al., 2015; Evangelista et al., 2017). 
Previous research on transport buyers (shippers) implies that, although managers may increasingly consider aspects of environmental performance, economic factors tend to be prioritized in transport purchase decisions (Björklund & Forslund, 2013). Shippers also seem to prioritize traditional performance objectives, such as price, quality and timely delivery, in their purchasing decisions (Wolf & Seuring, 2010). 
Simultaneously, an increasing tendency for LSPs to develop their green supply chain practices has been observed in both developed and developing countries (see e.g. Colicchia et al., 2011¸ Perotti et al., 2012; Guarnieri et al., 2015; Ellram & Golicic, 2016; He et al., 2017). In this trend, some firms seem to have had a proactive attitude and others a reactive one (Perotti et al., 2012). Environmental sustainability can be seen as a way to improve the competitive advantage of a firm (Piecyk & Björklund, 2015; Dubey et al., 2017). Furthermore, it is argued that supply chain members need to fulfill certain minimum requirements concerning environmental criteria to remain within the supply chain, while still meeting customer needs and other economic criteria (Seuring & Müller, 2008; Wolf & Seuring, 2010). Such minimum requirements or order qualifiers include, for example, holding a relevant certification such as the ISO 14001. However, Perotti et al. (2012) found in their study of Italian LSPs that their green supply chain practices did not seem to be grounded on the search for competitive advantage. Often, there is no alignment between a firm’s environmental strategy and actions (Evangelista et al., 2017). LSPs tend to adopt green supply chain practices due to immediate environmental and cost efficiency issues rather than an interest in sustainability per se (Centobelli et al., 2017). A lack of organizational structures and human resources, unclear demands and regulatory frameworks, and shippers’ unwillingness to pay have been suggested as the main constraints on the adoption of environmental sustainability by LSPs (Kudla & Klaas-Wissing, 2012; Evangelista, 2014; He et al., 2017). A further barrier might be unclear performance outcomes: while a body of previous literature has found a positive direct relationship (e.g. Laari et al., 2016; Huang et al., 2017), other authors argue that the effect of GSCM on performance might be mediated (e.g. Zhu et al., 2017) or even negative (Wang & Sarkis, 2013; Miroshnychenko et al., 2017). 
GSCM is often classified according to internal practices within the firm and external practices with supply chain partners (e.g. Zhu et al., 2008; De Giovanni & Esposito Vinzi, 2012; Colicchia et al., 2013; Yang et al., 2013; Miroshnychenko et al., 2017). Internal GSCM practices reflect a firm’s decisions to act in an environmentally friendly way and comprise actions such as green policy, green transport and green marketing (Azevedo et al., 2011; De Giovanni & Esposito Vinzi, 2012; Yang et al., 2013). External GSCM practices require some interaction with other stakeholders, such as customers and suppliers (Zhu et al., 2008; Vanalle et al., 2017). For LSPs, shippers seem to be the main stakeholder for green initiatives, although sometimes LSPs complain about a lack of shipper commitment (Oberhofer & Dieplinger, 2014). In general, firms can use two distinctive, but complementary, categories of external GSCM practices, namely environmental collaboration and environmental monitoring, or a combination of both, to improve the environmental performance of their suppliers (Vachon & Klassen, 2006; Laari et al., 2016). Relational governance through collaborative approaches may be even more important in developing countries than in highly developed countries (Zhu et al., 2017).
There seem to be two reasons for shippers to apply GSCM practices in transport: external pressures and internal motives or strategy (Testa & Iraldo, 2010; Eng-Larsson & Kohn, 2012). Pålsson and Kovacs (2014) found that, for shippers, both internal motives and external drivers play a role in explaining the intent to reduce transportation emissions. However, their roles are different. Internal motives originate from a business strategy that is operationalised in a logistics strategy. Clear environmental vision, employee commitment, and management support have been identified as key internal drivers to stimulate GSCM (Huang et al., 2017; Dubey et al., 2017). External pressures could originate from customers in supply chains, regulators (such as the EU, national governments, etc.) and shareholders (Ellram & Golicic, 2016). 
Customer requirements are an important reason for LSPs to develop environmental sustainability (Seuring and Muller, 2008; Lieb and Lieb, 2010; Fürstand and Oberhofer, 2011; Oberhofer & Dieplinger, 2014). Therefore, a good understanding of shipper expectations and the development of procedures and measures to achieve the desired outcomes are important for LSPs (Siu et al., 2015). Collaborative actions to improve the environmental sustainability of the supply chain could slow down in absence of standard methodologies that would allow companies to measure environmental impacts and share the costs and benefits of environmental initiatives (Colicchia et al., 2013; Oberhofer & Dieplinger, 2015). Furthermore, as shippers are rarely experts in transport, they might be unable to guide LSPs towards reductions in emissions (Ellram & Golicic, 2016).
Carrier selection
Carrier selection has been on the research agenda for over 40 years, starting from the first attempts of Bardi (1973) to identify its key determinants. Carrier selection was long considered as a two-step process, including the selection of (i) the mode and (ii) a suitable carrier within that mode, in that particular order (Meixell and Norbis, 2008). This definition is largely out-of-date, as firms increasingly acquire services from LSPs that arrange the transportation of goods to certain locations and choose the transport mode (see e.g. Vannieuwenhuyse et al., 2003). Furthermore, the appearance of 3PL (third-party-logistics) and 4PL (fourth-party-logistics) service providers have in many cases turned the issue into the selection of LSPs that provide a wider set of logistics services, including the fulfillment of possible transport needs of the customer (Menon et al., 1998, Jharkaria &Shankar, 2007). 
However, even as the selection of carrier or transport mode has become more complex, the basic question still remains the same: what are the key motives behind the selection of a provider of the needed transport, be it a carrier in a more traditional sense, or an LSP in a wider sense? Past research has addressed the selection of freight carriers from various perspectives. One of the approaches to analyzing carrier selection or transport mode choice is the mathematical modelling approach, based on an inventory-theoretic framework and the calculation of total logistics costs as a determinant for optimal mode choice. As far back as 1970, Baumol and Vinod modelled the trade-off between transport and inventory carrying costs as part of the modal choice decision, an approach emulated later also by, for example, Sheffi et al. (1988), Blauwens et al. (2006) and Reis (2014). Survey methodology has been another widely used way of analyzing the determinants of carrier selection ever since Bardi (1973). 
Of the different motives identified in carrier selection literature, the most commonly addressed determinant has been service reliability, sometimes referred to as timeliness (see e.g.  Bardi, 1973; Coulter et al., 1989; Evers et al., 1993; Semeijn, 1995; Pedersen & Gray, 1998, Menon et al., 1998; Gibson et al., 2002). Costs or freight rates have also been identified as separate constructs by Bardi (1973), McGinnis (1978), Bardi et al. (1989), Pedersen and Gray (1998), Kent et al. (2001) and Gibson et al. (2002). Further, previous authors have addressed the service dimension of the carrier selection in different ways. Bardi (1973) distinguishes availability and capability, whereas Bardi et al. (1989) designate customer service and special equipment availability as individual constructs. Coulter et al. (1989) identify personalizing factors and handling services, whereas Pedersen and Gray (1988) bundle them together as service factors. 
Unlike earlier surveys, Gibson et al. (2002) apply a supply chain perspective with constructs such as channel perspective, control power and shared risk and reward. Wong et al. (2008) make a distinction between internal factors which are controllable by the shippers, and external factors which are beyond the control of the shippers themselves. For example, cargo location and shippers’ own reputation and capabilities are designated as internal factors in LSP selection, while customer service, cargo handling capabilities, relationships with the customs office and comprehensive global service are seen as external factors in carrier selection.  Because of the significant environmental impacts of transport and rising stakeholder pressures on transport buyers, one would expect environmental issues to be visibly present in carrier selection literature. Thus, their virtual non-existence is somewhat surprising, as was highlighted by Meixell and Norbis (2008). Further evidence is provided by Reis (2014), who, in his summary of the extant literature, identified ten key selection attributes, none of which were related to the environment and/or sustainability. Nevertheless, Stock and LaLonde (1977) did pose a series of questions aimed at evaluating the importance of environmental issues in influencing carrier selection. So the theme is not entirely new in the literature, but may have been forgotten for 40 years. A few years after the first oil crisis of 1973, the effects of rising fuel prices on freight rates started to alarm shippers, whereas determinants like mode vulnerability, current or future energy/ecology problems, and the energy efficiency and environmental impact of the mode were considered less significant. Around that time, however, sustainability and energy usage issues started to emerge in transport policy, prompted not only by the oil crises of 1973 and 1979, but also by growing sustainability concerns such as those presented in the 1972 report “Limits to Growth” commissioned by the Club of Rome.[footnoteRef:1] [1:  The 1972 report by Donella H. Meadows, Dennis L. Meadows, Jørgen Randers, and William W. Behrens III was based on simulation modelling using five variables: world population, industrialization, pollution, food production and resources depletion. The three scenarios provided insight into the consequences of interactions between human systems and the Earth. ] 

More recently, Islam et al. (2013) included environmental sustainability as a mode selection criterion. They created an online benchmarking tool for European freight transport chains, identifying six key performance indicators: transport cost, transport time, flexibility, reliability, quality, and environmental sustainability. The survey-related work by Williams et al. (2013) also included sustainability concerns and environment themes. But although they used sustainability practices as one of the selection variables, they failed to define the term further. 
In conclusion, with a few recent exceptions, the existing literature on carrier selection has mainly concentrated on long-established and familiar themes.
METHODS
Data
Data was collected from Finland, using both quantitative and qualitative methods, in a survey (600 responses) and in firm interviews (15 LSPs). The aim was to increase understanding of the role of environmental sustainability in buyer-LSP relationships. According to Magnan et al. (2004), using quantitative and qualitative methods together (also called methodological triangulation) rather than using a single method can provide multidimensional insights into managerial problems, which our study aims to. 
The survey data was collected as part of the report Finland State of Logistics 2014, by an online questionnaire. The survey sample frame comprised all firm members of the Finnish Association of Purchasing and Logistics (LOGY), members of the Finnish Transport and Logistics Association (SKAL), and members of the Federation of Finnish Enterprises (SY) active in the industries covered in the survey. The overall response rate was 5.9 per cent, which is in line with other surveys of similar scale (Wagner & Kemmerling, 2010). 600 of the received responses represented LSPs operating in Finland and are used as a sample in this study. The majority, 83 %, represented freight transport by road. In the sample, 74 % of the firms were micro-sized (i.e. with a turnover of less than 2 MEUR). Given that more than 95 % of the firms were operating in the transport and storage sector, as covered by NACE rev. 2 section H, and were micro-sized (Statistics Finland, 2016), the sample is thus biased against larger firms. To collect qualitative data we used a multiple case study design and a selective sample of 15 organizations representing the logistics industry operating in Finland.  In qualitative research design, case studies with multiple cases can be used to describe a phenomenon (Ellram, 1996; Yin, 2003); thus, we used the interview data to further explain the survey results and the phenomenon of environmental sustainability in shipper-LSP relationships. 
The qualitative data was collected from 15 LSPs operating in Finland. The 15 selected organizations represented different types of LSPs and they offered different kinds of transport services (some with a broader set of transport modes and some focusing on a certain transport mode in an intermodal transport chain), and freight forwarding. It was reasoned that this number of interviewed LSP companies was enough to provide new knowledge on the phenomenon (see e.g. Guest et al., 2006). The respondents were chosen on the basis of their expected knowledge of environmentally sustainable transport and because they had operations in Europe. The interviewees included CEOs, vice presidents of logistics, and logistics managers. Some of the interviews involved two persons from the same firm. 

Survey construct development and analysis methods
In this study, proactivity in environmental issues is measured by evaluating the perceived importance of small environmental impacts. In order to identify LSPs that compete with small environmental effects and could thus be considered to be environmentally proactive, firms were divided into three mutually exclusive groups: a low environmental proactivity group, an average environmental proactivity group and a high environmental proactivity group.
Existing scales in internal GSCM activities (Zhu et al., 2008; Yang et al., 2013) and in external GSCM activities (Vachon and Klassen, 2006; Zhu et al., 2008; De Giovanni & Esposito Vinzi, 2012) were used to develop five measurement items for internal GSCM practices and six measurement items for external GSCM practices with customers (see Table 1).
Financial performance items were also developed by using extant measurement scales (Green et al., 2012). The respondents were asked to evaluate statements regarding changes in a set of financial performance indicators (turnover, profit, market share and return-on-assets) in the past two years (see Table 1). 
Measures for the determinants of carrier selection were developed by compiling the most widely used measures from the previous survey literature (see for example Bardi et al. 1973, Stock & LaLonde 1977, Meixell & Norbis 2008, and Solakivi & Ojala 2017), and by adding two contemporary themes, namely environmental issues (Williams et al. 2013) and information sharing capabilities (Premeaux,, 2002) (see Table 1). Adding environmental issues to the construct can be regarded as a significant addition, as Meixell and Norbis (2008) and Reis (2014), for example, have observed in their reviews of carrier selection literature that they have rarely been included in the selection attributes before.
The arithmetic means were used as composite variables to measure internal GSCM, external GSCM with customers and financial performance in subsequent stages.
Firm size, industry, type of cargo, position in the supply chain and type of the largest customer were used as control variables.
Table 1. Measurement items in survey
[image: ]
Analysis methods
The survey data was analyzed using a number of multivariate techniques. Cross-tabulations and analysis of variance (ANOVA) were used to identify potential differences between groups of carriers. The connection between GSCM with customers and internal GSCM practices was tested by regression analysis. Multinomial logistic regression analysis was carried out to evaluate the connection between customer pressure and environmental proactivity group. Finally, latent profile analysis (LPA) was used to cluster carriers based on their perceptions of how their customers select a carrier. In LPA the relationships between the items were explained by a priori unknown subpopulations (latent classes) within the data (Vermunt & Madigson, 2002; Geiser, 2013). LPA has been argued to be less arbitrary than traditional cluster analysis, given that it is based on a statistical model that can be tested (Vermunt & Madigson, 2002; Notelaers et al., 2006). Moreover, LPA has other advantages over traditional cluster analysis, such as flexibility in terms of distributional models and the scaling of the observed variables (Vermun & Madigson, 2002).
For qualitative data we used two keys to reliability (1) an interview guide and (2) development of a case study database (see e.g. Ellram, 1996). All interviews were conducted by two or three researchers to avoid bias in data collection (Eisenhardt, 1989). An interview guide was sent to interviewees beforehand. A semi-structured interview protocol were used with a combination of open and scaled questions to obtain an in-depth view of the factors (Eisenhardt, 1989). In the data analysis, we first used open coding for categorizing, and then axial coding, summarizing the issues identified during open coding into themes (Ellram, 1996). 
RESULTS
What kinds of firm see environmental sustainability as a component of competitive advantage, and why?
Cross-tabulation of the environmental proactivity group and background variables did not reveal many statistically significant connections. The only significant connection was found between the largest customer type and environmental proactivity. The analysis of standardized residuals reveals that carriers serving construction firms are less likely to compete with small environmental effects (p<0.05).
A one-way ANOVA was conducted to examine potential differences in financial performance between environmental proactivity groups. The results indicate that the low environmental proactivity group is statistically different from the high environmental proactivity group at the p<0.05 level. More specifically, the high environmental proactivity group performs better financially (see Table 2).
[bookmark: _Ref452632389]Table 2: ANOVA statistics and cluster means
[image: ]
Based on the interviews, there was a range of opinion on the extent to which LSPs perceive environmental sustainability to be a component of competitive advantage (see Table 3). Big globally operating LSPs, in particular, monitor their environmental performance and consider it to provide competitive advantage. Their reasoning goes as follows: LSPs that can offer environmentally friendly services get more RFQs (Requests for Quotations) and, as a consequence, more business, because at least some shippers value environmental issues and expect LSPs to have environmentally efficient services, and also because most customers expect LSPs to follow regulations and certain standards related to environmental issues. Furthermore, there are economic drivers (e.g. saving fuel saves costs) for considering environmental issues. On the other hand, some interviewed LSPs emphasized that, although shippers may enquire about the availability of environmentally friendly services, they are typically unwilling to pay extra for these services. Therefore, all services provided need to be competitive. If a more sustainable service is slower in transport time than a regular service, shippers often expect it to be cheaper, too. Thus, it can be concluded that environmental sustainability alone, without the cost saving perspective, rarely constitutes a competitive advantage for LSPs. 
Table 3: Examples of environmental sustainability as a component of competitive advantage in shipper-LSP relationships. 
[image: ]
How does environmental sustainability manifest itself in firm operations, and why?
The different environmental proactivity groups and their internal GSCM practices and external GSCM practices with customers were analyzed from the survey data using a one-way ANOVA. The results indicate statistically significant differences between each group at the p<0.01 level. The high environmental proactivity group has the highest mean values with respect to both internal GSCM practices and external GSCM practices with customers, followed by the average and low environmental proactivity groups. Hence, it seems that firms competing with high environmental proactivity have also managed to implement GSCM practices in their everyday operations to a higher degree than the others. To summarize, LSPs are more advanced in internal GSCM practices than in GSCM practices with customers. The descriptive statistics reveal that every group gives the highest mean to item INT1 “Being environmentally conscious is an integral part of our corporate culture”. In line with Pajunen et al. (2016), environmental sustainability seems to be embedded in most firms’ values, although most operational level practices, such as green marketing or environmental certifications, are only applied by the high environmental proactivity group.
Judging from the interviews, and in line with the survey results, LSPs seem to be quite actively oriented towards internal GSCM. The bigger LSPs typically have their own environmental strategies and policies, compile environmental reports, and are able to produce customer-specific environmental reports, if required. Furthermore, they aim to decrease their CO2 emissions in line with the EU’s expectations. Some of the interviewees said that they have set clear percentage reduction targets, which are tightly connected to the cost saving perspective: saving fuel saves costs, while at the same time lowering emissions. Therefore, these LSPs see environmental sustainability as making good economic sense. Some big LSPs offer their subcontractors training and guidance, and expect them to apply the company’s quality standards. However, the results indicate that LSPs do not normally expect their small subcontractors to have ISO certification.  
As for the external relationships between LSPs and shippers, it seems that most LSPs are not very active in terms of systematically offering environmental services. However, they can offer them if shippers ask for them. Environmental sustainability seems not to be vitally important in the transport contracts between LSPs and shippers, as it is typically not mentioned. However, it is covered to some extent in the earlier phases of the process, namely in RFQs with Codes of Conduct attached to them. These Codes are usually included in the final contract, too. Some large shippers want to supplement the contracts with Health and Safety Standards (HSS) or other Corporate Social Responsibility clauses that demand compliance with certain laws or standards. Some shippers even conduct audits on sustainability-related issues at the LSPs in the manner defined in the contracts. Many LSPs have started to deploy ISO 14001 environmental management standards, and are committed to sustainable development. In our interviews, most big LSPs take it for granted that they must have ISO certification. 
Furthermore, if shippers so require, LSPs are able to provide customer-specific environmental reports, usually by using their own measurement systems. The interviews showed that there are no widely accepted methods in use for measuring the environmental impact of transport solutions. Thus, there is a lack of a standard methodology. The interviews indicate that there are negotiations where transport buyers ask for emission figures, etc., but that they seldom actually state any desired targets. Moreover, it is quite difficult to reliably compare different logistics solutions based on their environmental impacts, or to divide the costs and benefits of developing environmentally friendly solutions between the LSP and the shipper. See Table 4 for comments on internal GSCM and external GSCM.


Table 4: Examples of Internal and External GSCM categories.
[image: ]

What pressures are there for environmentally sustainable development, and why?
A multinomial logistic regression was performed to test whether customer pressure had any connection with environmental proactivity. The odds of belonging to the high environmental proactivity group are 2.551 and the odds of belonging to the average environmental proactivity group are 1.811 compared to the low environmental proactivity group (see Table 5). This implies that customer pressure does have an effect on whether LSPs compete by taking with steps to implement environmental sustainability. The connection between external GSCM with customers and internal GSCM practices was further tested by regression analysis. The beta coefficient of 0.589 (p<0.001) implies that GSCM with customers explains statistically significantly internal GSCM practices.

[bookmark: _Ref452632357]Table 5: Results of the multinomial logistics regression
[image: ]

As the survey was focused on external pressures for GSCM from customers, we examined the qualitative data for evidence of other possible sources of pressure. This was prompted by the stakeholder theory (see e.g. Brockhaus et al., 2013). Based on the literature, other external pressures for sustainability can come from other supply chain members, competitors, the government (e.g. regulations), shareholders, and non-governmental organizations (see e.g. Seuring and Muller, 2008; Zhu et al., 2008; Kudla and Klaas-Wissing, 2012; Brockhaus et al., 2013; Ellram & Golicic, 2016; Huang et al., 2017). In this case, data coding shows that external pressures originate from more than one source. In line with the survey results, LSPs confront some pressure from their customers (shippers) for more environmentally sustainable development. Typically, the pressure comes from big retail corporations or international companies, in the automobile or chemical industries for example, that sometimes ask in their RFQs for environmentally friendlier services. It seems that these companies are pressured by their own customers, i.e. the consumers. The other external source of pressure frequently mentioned by LSPs was legislation. However, it was also claimed that the EU seems not to have a clear environmental strategy for transports. Interestingly, LSPs did not experience much pressure from their shareholders. See Table 6 for comments on external pressures for environmentally sustainable development.
Table 6: Examples of sources of external stakeholder pressure.
[image: ]

What is the role of environmental sustainability in the selection of LSPs, and why?
In line with Solakivi and Ojala (2017), the survey divided the carrier selection items into five pre-determined factors and tested them by confirmatory factor analysis (CFA). In a confirmatory factor analysis, an a priori factor model is fitted to the data. CFA allows the researcher to perform an exact test of the measurement theory by specifying the relationships between the latent constructs and the observed variables (Hair et al., 2016). The factors tested in this study were as follows: the cost and pricing of transport (Cost), the quality of the service (Quality), the adjustability of the service (Service), information technology and communication capabilities (IT), and environmental aspects (Environment). The composite reliabilities and average variances extracted from the constructs in the final CFA are presented in Table 7. A composite variable was calculated for each construct and used in each subsequent stage.
Table 7: Results of the confirmatory factor analysis
 [image: ]

Latent profile analysis (LPA) was used to identify similar patterns of LSP perceptions of how their customers select carriers (i.e. perceptions of customer requirements when selecting carriers). LPA is a model-based clustering technique in which the relationships between the items are explained by a priori unknown subpopulations (latent classes) within the data (Vermunt & Madigson, 2002; Geiser, 2013). In other words, individual differences in observed variable response patterns are explained by differences in latent class membership where each class shows a characteristic, class-specific response profile (Geiser, 2013). The choice of the cluster criterion is less arbitrary than in conventional cluster analysis, as LPA is based on a statistical model that can be tested (Vermunt & Madigson, 2002; Notelaers et al., 2006).
The number of groups was selected based on multiple criteria: 1) the fit of the model by using the log likelihood (LogL) value (the higher the better), and the Akaike information criterion (AIC) and Bayesian information criterion (BIC) (the smaller the better); 2) the classification accuracy by using the entropy value (between 0 and 1, the higher the better) and the average latent class posterior probabilities; 3) the latent class sizes by using the class proportions; and 4) the interpretability of the results (Muthén, 2003; Geiser, 2013; Berlin et al., 2014) (See Table 8).
Table 8: The likelihood ratio, information criteria, entropy, class proportions and average latent class posterior probabilities for the carrier selection LPAs
[image: ]

The results for the 1 to 6-class solutions are shown in Figure 1. Following the selection criteria, a 4-class solution was chosen. The carrier selection profiles are shown in Table 8, and the four groups of LSPs were labelled according to their perceptions of how their customers (the shippers) select carriers (the LSPs), as follows: 1) Low-price seeker (62 LSPs), 2) Low-price – Service-Quality seeker (43 LSPs), 3) Quality seeker (307 LSPs), and 4) Environmentally orientated (152 LSPs). 152 LSPs perceive that their customers use environmental issues as a selection criterion. However, these customers also put a high emphasis on all other criteria. There are 105 LSPs (groups 1 and 2) whose customers seem to mainly ignore environmental criteria. The results also show that all other selection criteria (cost, quality, service and IT) have higher means than environmental criteria in every LSP group. This implies that old habits still dominate in carrier selection. 
Figure 1: Carrier selection profiles, mean values (1 = lowest value; 5 = highest value)
[image: ]
The findings from the interviews were in line with the survey results. But although non-environmental criteria dominate carrier selection, customers seem to include environmental aspects in their decisions about whom to send their RFQs to. The findings indicate that the situation is rather polarized. There are shippers, such as big retail corporations and globally operating manufacturing companies that are somewhat interested in environmental sustainability issues related to LSPs. Thus, ISO certifications or carbon footprint calculations are rather frequently asked for in their RFQs. However, the final selection of the carrier is still based on other criteria, such as price, service, service quality, lead times and reliability of service. Furthermore, shippers other than the above-mentioned seem not to be much interested in environmental issues. Therefore, almost all of the interviewed LSPs feel that environmental sustainability is never a genuine selection criterion – or an order winner. In addition, it seems that shippers typically are not ready to pay extra for environmentally friendly services. The connection between cost and price was put by one of the interviewed LSPs as follows: “Real greening comes when customers pay less, and expect us to find more cost-efficient ways to handle the transport.”  
Having environmental certification is important, but nowadays it is requested less often than before. Some interviewed LSPs assumed that this is due to the fact that almost all “respectable” LSPs have such certification today, and shippers take it for granted or as a minimum requirement when deciding which LSPs to send their RFQs to. Furthermore, transport modes, and truck emission standards or biofuel requirements are seldom discussed in contract negotiations between shippers and LSPs. Generally, shippers are seldom interested in which transport mode is used (e.g. road or/and rail), and the LSPs normally decide on the modes. Typically, the LSP chooses the most convenient mode of transport on a case-by-case basis for each particular transport order. However, it should be noted that when the shipper decides which LSP it will ask for a bid or make a contract with, it sometimes actually makes a preliminary decision on the transport mode options. See Table 9 for comments on the role of environmental sustainability in the selection of LSPs.
Table 9: Examples of the role of environmental sustainability in the selection of LSPs. 
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One of the reasons that the environmental sustainability of transports is not very significant for shippers, according to the interviewed LSPs, is that transport costs are low compared to the actual product prices, and there are not enough end-customers demanding greener transports – or wanting to pay more for them. The LSPs also point out that, before 2008 and the onset of economic recession, environmental considerations were more important for shippers, whereas today prices are overly emphasized in tendering. Costs are critical today due to the recession, but this should be temporary. 
DISCUSSION 
This study focused on the role of environmental sustainability in transport in shipper-LSP relationships, by examining it from the LSP/carrier perspective. Based on the findings, several propositions can be made.  These propositions constitute a more holistic composition than the previous literature has presented.  
Proposition 1: It is large globally operating corporations (both shippers and globally operating carriers), in particular, that are more interested in environmental issues and see them as providing competitive advantage. Customer pressure has an effect on whether LSPs compete by taking steps to implement environmental sustainability.
The reason for this is that large companies confront the most pressures from their customers to consider environmental issues. Furthermore, larger companies encounter more external pressures to attend to environmental issues because, for example, they can easily be singled out as targets for negative publicity. Our findings are in line with Perotti et al. (2012) who point out that the members of supply chains that have started applying “greener” practices need to fulfill certain minimum requirements concerning environmental criteria in order to remain within the supply chain (Seuring & Muller, 2008; Wolf & Seuring, 2010). However, our interviews show that such minimum requirements include, for example, ISO 14001 certification, which may be too expensive for SMEs to acquire. 
Proposition 2: Carriers are generally more advanced in internal GSCM practices than in external GSCM practices with customers.
Similar to Abbasi and Nilsson (2016), the activities performed by LSPs tended to be more internally focused. The findings show that firms competing with high environmental proactivity implement GSCM practices in their everyday operations to the highest degree. Furthermore, it seems that most LSPs are not very active in terms of systematically offering environmental services. This indicates, as also found by Perotti et al. (2012) and Centobelli et al. (2017)that green supply chain practices adapted by LSPs do not generally seem to be grounded on the search for competitive advantage based on environmental sustainability, and there is still too low interest or “green” awareness among customers.  
Proposition 3: Due to the lack of widely accepted methods for measuring the environmental impact of transports, companies cannot share the costs and benefits of environmental initiatives and cannot easily use such initiatives as marketing arguments.
Arvidsson et al. (2013), in their study on measures for transport efficiency improvements, observed relations regarding costs and benefits for the actors in the system that at least partly explain the inertia to change within the freight industry.  Our interviews also show that there are no widely accepted or used methods for measuring the environmental impact of transports. Our finding is in line with Colicchia et al. (2013) and Oberhofer and Dieplinger (2015). The consequence of the lack of standard methods is that the current situation does not allow companies to share, as best they can, the costs and benefits of environmental initiatives. This situation also means that such initiatives cannot be easily used as marketing arguments. Furthermore, it is possible that shippers seldom consider the environmental consequences of their non-environmental requirements or activities, such as the requirements for short transport times and high frequency in just-in-time operations (Rogerson, 2013). Therefore, standard methods for measuring the environmental impact of transports should be developed and put into practice. 
Proposition 4: The greening of transport stems from external pressures from customers and internal motives. 
Internal motives are those that stem from a firm’s own business strategy, or efficiency and operational quality goals, whereas external pressures are those that stem from customers and other stakeholders. The findings from our survey show that customer pressure has an effect on whether LSPs compete by taking steps to implement environmental sustainability or not. Although pressures from shippers for environmentally adapted transport and logistics are rising, as soon as the question of price/costs comes up, shippers put environmental criteria aside. The signals from the market are thus contradictory (Wolf and Seuring, 2010; Brockhaus et al., 2013). LSPs do not engage shippers in discussions of the environmental consequences of transport operations (Rogerson, 2013). Moreover, the customers, in turn, do not communicate their demands for environmental sustainability well enough, which is perceived by the service providers as a lack of demand (Van den Berg & De Langen, 2017).  Increased collaboration and knowledge exchange between shippers and their customers in the design of e.g. service and cost requirements can greatly influence the possibilities for greening transport (Björklund, 2011).
In addition, the findings from our qualitative study show that, although pressures for environmental sustainability come from both customers and legislation, carriers do not currently see significant pressures coming from their shareholders. This is rather surprising in view of the rise of environmentally aware investors, especially in the last decade. This calls for more in-depth studies on the sources of pressures and their importance.
Proposition 5: Environmental sustainability plays a role as an order qualifier, but not as an order winner, in the carrier selection process. For carriers, it is hard to differentiate their offerings based on environmental criteria. Shippers are little interested in which transport mode is used (e.g. road or/and rail), and the LSPs normally decide on the modes.
Our findings indicate that when shippers purchase transport services, even though they sometimes take environmental sustainability criteria into account, these criteria are not among the most critical for decision-making. Our finding is in line with Wolf and Seuring (2010) who studied six buyers and three 3PL firms (two from Germany and one from Norway); they state that in purchasing decisions, environmental aspects seem to be only order qualifiers, and that other criteria are the decisive order winners. Transport buyers still base their purchasing decisions on “traditional” performance objectives, such as price, quality and timely delivery (see e.g. Danielis and Marcucci 2007: Bergantino and Bolis, 2008; Wolf and Seuring, 2010; Abbasi and Nilsson, 2016), which our findings also support. Economic factors tend to be prioritized in purchase decisions (Björklund &Forslund, 2013). 
Our findings indicate that buyers often present environmental criteria in the RFQ phase, and that these issues are frequently discussed in negotiations between shippers and carriers, but that these kinds of criteria are not usually included in the contracts. The reason supposedly is that there are no functional tools for following and monitoring progress, and thus no penalties can be applied for failing to reach the targets. Price and quality criteria are mundane and easy to understand and follow, and they play the leading roles. This may lead to situations in which carriers routinely only meet the minimum requirements of legislation concerning environmental issues, and in which industry development is thus determined by political decision makers. 
Our finding, that environmental issues have become less important as a factor in transport decisions, due to the economic recession, are in line with findings from Sweden, where Lammgård and Andersson (2014) have observed that the importance of environmental efficiency in shippers’ transport purchasing decisions between 2003 and 2012 did not increase, as one might have expected due to the increased focus on environmental issues during the first decade of the 2000s. They argue that it is likely that the focus has shifted to costs, due to the recession, and that it might be that these two changes have balanced each other out, thus resulting in a situation that remains almost unchanged (Lammgård &Andersson, 2014). In addition, shippers might, to some extent, have taken environmental practices as a “given”, since they believe that such practices also decrease LSP’s costs (Martinsen & Huge-Brodin, 2014). The other explanation could be that customers consider sustainability in relation to their core functions in the supply chain, but not (yet) to logistics. Most global companies focus their environmental work on their raw material suppliers, and not on their transport providers (Wolf & Seuring, 2010). Stakeholders of these companies are more likely to be interested in the core activities of supply chains (manufacturing, products, etc.) than in the more “peripheral” logistics activities (Martinsen and Huge-Brodin, 2014). 
Proposition 6: Environmentally proactive LSPs perform better financially.
Empirical research on the relationship between GSCM practices and performance remains limited to a small number of studies (Perotti et al., 2012; Evangelista, 2014). LSPs may face a number of challenges in their GSCM adoption, such as the complexity of network-wide actions, a need to offer tailored solutions to individual customers and to collaborate with network partners while coping with low profit margins (Piecyk & Björklund, 2015). Thus, they might not achieve the same level of performance outcomes as manufacturers and retailers that were the focus of the majority of the previous research (Lieb & Lieb, 2010). There is a need to use the survey method to validate the results of the exploratory case studies (Evangelista, 2014) to which our study has responded.
The results of our quantitative study indicate that carriers that belong to the high environmental proactivity group perform better financially. This finding is in line with recent studies by e.g. Laari et al. (2016), Vanalle et al. (2017) and Huang et al. (2017) who found a positive relationship between GSCM, leading to an integrated supply chain, and firms’ economic performance. This may be an indication either that internal GSCM practices significantly drive efficiency, or that these companies manage to successfully differentiate their offerings and capitalize on environmental sustainability as a competitive advantage, or both. Situations in which efficiency and quality in meeting everyday business demands are combined with innovation, flexibility and better effectiveness in preparing for future demands constitute a topical research theme. It has been shown that organizations that are able to achieve a balance between both of the above strategies are more successful than others (He & Wong, 2004; Lubatkin et al. 2006; Wulf et al., 2010). It pays for a firm to become environmentally conscious, because it will probably perform better financially. 
Proposition 7: Environmental sustainability needs to be clearly integrated with operational performance and cost indicators in order to boost the connected competitive advantage.  
Based on our results, environmental sustainability alone, without the cost saving perspective, rarely constitutes a competitive advantage for LSPs. Our finding contrasts with that of Testa and Iraldo (2010) who argue that cost efficiency is a very weak driver for GSCM. Some of our interviewees emphasized that cost pressures coming from customers compel them to invent greener and more efficient solutions. We can almost state that “sustainability is free”, because sustainable solutions are expected to be more efficient and it is possible to gain competitive advantage through them. We can also claim that advanced LSPs have managed to integrate environmental performance indicators into their operational indicators. We can refer to Beamon (1999) who states that in the earliest evolutionary stages of environmental management, organizations separate environmental performance from operational performance, but later they begin to integrate environmental objectives within the framework of their existing operational objectives. An interesting theme for future research will be to study which indicators work best in enhancing both environmentally and operationally efficient future transports. 
Moreover, Cosimato and Troisi (2015) point out, in essence, that although, in the literature, green innovation is considered a fundamental driver in achieving competitive advantage, few empirical studies have highlighted concrete evidences of its influence on company competitiveness. In our paper, we have introduced some evidence of this. 
CONCLUSION
This study examines the role of environmental sustainability in transport operations in Shipper-LSP relationships from the LSP perspective, in contrast to the more generally studied manufacturing and supply chain perspectives. We thus contribute to the current body of literature, as there is limited research connecting GSCM to logistics in general, and connecting GSCM activities and initiatives to LSPs in particular (Wolf & Seuring, 2010; Lieb & Lieb, 2010; Perotti et al., 2012; Siu et al., 2015; Evangelista et al., 2017). Our exceptional combination of extensive quantitative and qualitative data provides a multi-faceted view of GSCM from the LSP point of view. We have further added and tested sustainability measures in the carrier selection attributes. Such have rarely been included in the selection attributes before, as has been observed by Meixell and Norbis (2008) and Reis (2014) in their reviews of carrier selection literature. The inclusion of qualitative data enables us to extend the analysis of the topics under study. Significantly, we have also developed several concisely formed propositions for future research to test explicitly. Our propositions hypothesize the mechanisms and chains of reactions, rather than just the more typical yes/no type of findings presented before.
Our research – like any research – also has its limitations. We have studied only the LSP perspective in the shipper-LSP relationship. Therefore, the perspective of shippers would be a valid objective for future studies. In particular, it would be interesting to study LSP selection from the shipper’s perspective – for example, whether there is any pre-screening of LSPs based on environmental sustainability before deciding to whom RFQs are sent. Another limitation of our study is the limited geographic location of the survey respondents and interviewees. Further research covering a broader geographic area would be needed for more generalizable results.  It would be of utmost interest and importance to delve more deeply into the question of why environmentally proactive LSPs perform better financially. Last but not least, as there is no widely accepted or used methods for measuring the environmental impact of transports, there is a need to study ways of developing a common measurement system.
Managerial implications
The key managerial implication from our findings is the idea that sustainability can be free if combined with operational efficiency. In the logistics service industry, efforts to green operations while increasing efficiency can be achieved by various approaches. The conventional methods include effective shipment consolidation, route optimization, reduction and recycling of packaging waste, energy efficient warehousing and intermodal transport (see e.g. Lieb and Lieb, 2010); Perotti et al., 2012; Colicchia et al., 2013; Mejias et al., 2016). However, Mejias et al. (2016) suggest a selection of innovative sustainable practices, such as reward systems linked to sustainability. They recommend a progressive approach to sustainability – i.e. following a path that progresses from the well-established approach of economic efficiency toward more innovative practices. Given that our results show that, in general, customers are not yet willing to pay extra for greener transport, LSPs could take advantage of improved efficiency and develop more innovative solutions for competitive advantage in the future, when there is more demand for them.
Furthermore, we advise LSPs to develop integrated measures for environmental and operational performance together with shippers. This would allow the sharing of the costs and benefits of environmental initiatives more evenly between supply chain members (Brockhaus et al., 2013; Colicchia et al., 2013), and would possibly also serve marketing and differentiation purposes. Common interests would result in the reduction of environmental impacts and costs, and in the formation of collaborative longer-term contracts (Jørsfeldt et al., 2016). 
Our study contributes by connecting GSCM and logistics, particularly from the LSP point of view. Previous research on transport buyers (shippers) has implied that, although managers may increasingly consider aspects of environmental performance, economic factors tend to be prioritized in transport purchase decisions (Björklund and Forslund, 2013). Shippers also seem to prioritize common performance objectives such as price, quality and timely delivery, in their purchasing decisions (Wolf and Seuring, 2010; Abbasi & Nilsson, 2016). Our findings on LSPs support the previous findings; sustainability plays a role as an order qualifier, but not as an order winner, in carrier selection.
Overall, we conclude that sustainability can be free. Although sustainability mainly has the role of order qualifier, environmentally proactive LSPs tend to outperform the others financially. However, this necessitates a holistic approach in which environmental sustainability is integrated with operational performance and cost indicators that boost competitive advantage. 
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Environmental sustainability as  a  c ompetitive advantage  Further observations  on   competitive advantage  

High  “It ’ s a major part  of   our strategy that we can offer environmentally efficient  transport solution s …   This   is  a   ‘ given ’   to some extent when we receive the  invitation to tender. The customer already knows what we  offer .” (LSP 4)  

High for some customers  “If a  firm   [customer]  details   its carbon footprint in  its   annual sustainability  report, it ’ s clear that the environment ha s some value for them.” (LSP 4)  

High for some customers  “There are large car manufacturers etc. in Europe [whose] spare parts may  not be transported by other than train…with the carbon footprint optimi z e d.  This aspect is prioritized in their transport  decisions.” (LSP 6)  

High for some services  “Environmental reporting [for customers] is a sales  asset   for us.” (LSP 15)  

Moderate/High  “[Environmental sustainability] is not visible ,   unfortunately. Three years  ago we  made   major environmental arrangements,  invested in that and went  ahead with the launch. We wanted to see if customers would be interested  and willing to compensate  us  for  our   environmental friendliness ,   but that  wasn’t the case. They  took   it  for granted   that our service is environmentally  effic ient, and  expected us to   use environmentally efficient transport modes  in any case.” (LSP 2)  

Moderate/High  “It ’ s an advantage for us that we ’ re able to  emit   less CO 2   than others….  Even  though   customers are  un willing to pay more for it, they still expect  us to  meet   certain standard s   [in environmental issues]. And those [LSPs]  who have better standards get more business.” (LSP 1)  

Moderate  “Environmental values are nice, they ’ re there, but secondary.” (LSP 6)  

M oderate  “We studied this [green values] in a customer satisfaction survey a few  years ago and found that some customers clearly  valued   green  thinking   and  were even ready to pay more for more environmentally efficient transport.  Sadly, we didn ’ t manage to f ind out who they were.” (LSP 4)  

Moderate  “Usually the requirement [ of   customers] is that we  must   be able to show  that we monitor truck standards or fuel consumption,  for example   –   although   not everyone requires that.” (LSP 2)  

Low  “Some customers ask for trucks  that  meet   certain environmental standard s ,  or   for carbon footprint calculations, but those cases can be counted  on the  fingers of   one hand ! ” (LSP 11)  

Low  “Honestly, I have to admit that environmental considerations affect  cu stomer choice s   very little. Of course, if there are two options with similar  prices, then it has an effect. …  But if   the price is higher, no - one is willing  to pay it.”  (LSP 11)  

Low  “ Ultimately, t he customer is very little interested in how the goods move   from one place to another ,   as long as they move  as   expect ed,   timewise and  pricewise.” (LSP 11)  
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Internal GSCM/  External GSCM  Further  observations   on  firm   operations  

Internal  “ The [ISO 14001] certificate is not an end in itself .   What’s important is to   handle  things so that you take care of the environment.” (LSP 15)  

Internal  “We reduce CO 2   emissions  for   our own cost  purposes ;  it   means less cost. ”   (LSP 1)  

Internal  “ We  provide   training for our drivers.  While its aim is to   decrease fuel consumption,  it  also  directly decreases environmental impacts.”(LSP 3)  

Internal  “ When we buy services and choose our carriers [transport suppliers], we have a  scoreboard . Th ere are several items on it, and one of them is the environment. So the  price is not the only selection criteria, although  it  dominat es .”  (LSP 3)  

Internal  “ O ur strategy aim s   to decrease CO 2   by 1/[x]. We consider  both  our own and our  subcontractors’ operat ions… We want to act [as an example and]  in line with   today’s  requirements.”  (LSP 1)  

Internal  “ Big ocean liner companies ,   etc. ,   naturally have ISO certificates. But  concerning   our  small subcontractors, our own quality system   binds them   and  we  demand  that  they   comply with   it. We don’t require them to have a certificate.” (LSP 2)  

Internal  “ We don’t require all  of  our subcontractors  to   have ISO  certificates , because a lot of  them are very small companies. But when we select our subcontractors, we pay  attenti on to their fuel consumption and renewal of equipment. ”   (LSP 1)  

Internal  “We don’t have a separate environmental strategy, but it  derives   from the standards  we f ollow...of course, the strategy need s   sharpening.”  (LSP 13)   

Internal  “Carbon footprints are   not comparable. I ’ d say  they are   more  ‘ trend indicator s’ . The  trend  must   be  in   the right direction. Our subcontractors report  the  footprints to us,  and   the y   are   quite  reliable .” (LSP 2)  

External  “ Although c ustomers  increasingly  ask for environmental repo rting, it has  often  been  enough to say that we have our own system.” (LSP 11)  

External  “Some consumer product producers have requirements related to sustainability and  environmental reporting   –   especially American companies. Before one can participate  in  their RFQs, one has to sign a paper stating that  one has   a reporting system.… Large  American companies want to know that the LSP is a good citizen.” (LSP 13)  

External  “There are no requirements that we should calculate CO 2   emissions  for a particular  trans port. However, we could offer that, too . ” (LSP 1)  

External  “We have the ability to produce customer - specific environmental reports straight  from our system. We can calculate carbon footprints. We sell this as an additional  service.” (LSP 15)  

External  “Usually there is a general clause in the contract that commit s   us  to develop ing   our  operations  in a   more environmentally friendly   way . But some take it a step further ,   and   there have been audits where shippers check  how environmentally  sound certain   activ it ies are , or how  we take  social responsibility into account.” (LSP 1)  
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Average environmental proactivity group vs. 
Low environmental proactivity group

b (SE) Lower Odds ratio Upper

Intercept -0.191 (0.509)

Customer ** 0.594 (0.183) 1.265 1.811 2.594

High environmental proactivity group vs. 
Low environmental proactivity group

b (SE) Lower Odds ratio Upper

Intercept -1.591 (0.568)

Customer *** 0.936 (0.197) 1.735 2.551 3.749

** p<0.01, *** p<0.001

Model Χ²(2) = 25.436, p<0.001

95 % CI for odds ratio

95 % CI for odds ratio
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  Stakeholder  Further observations  on   external pressures for  environmentally sustainable  development  

Customer  “ I ndustries  such as   the  chemical industry,  for which  environmental   issues are   critical,  typically  [require environmental certification].  They bear the   image  of   environment al  polluters , and  therefore  they wa nt to improve their image.” (LSP 8)  

Customer  “Only  the  big international companies and consumer retailers [have environmental  requirements]  –   it is part of their own marketing.” (LSP 8)  

Customer  “Unfortunately, environmental issues are not decisi ve   at the moment. Shippers  may,   at some point ,   inquire   whether we have  an   ISO 14001 certificate   –   which we have  –   and   that’s the end of the  matter ... Big ,   more responsible shippers require certificates  before  one   can participate in the  RFQ  ...” (LSP 14)  

Cus tomer  “Our shippers don’t ask about transport [modes], because their own customers don’t  ask about them.  It   all  starts from individual consumer s   and  their   decisions.” (LSP 7)  

Customer  “Some of our customers  want   us to have euro class trucks, and that we a udit our  subcontractors.” (LSP 1)  

Legislation  “ The   law   obligates us to ensure that   emissions and such things  are   in order.  So it’s  assumed   that these issues have been taken care of.” (LSP 14)  

Shareholder  “ A sk yourself   –   what are   investors  most interested   in ?   T he bottom line ,   or the carbon  footprint ?   Emissions are interesting ,   but  not   the most  critical   [for them].” (LSP 4)  

Shareholder  “The whole corporation acts sustainably… It ’ s  what   our owners expect… to act in an  environmentally sustainable way.” (LSP 1)  

EU  “ The EU  has no   clear transport strategy   –   no carrot and no stick  –   with  which  to  influence   sustainable development .   Taxation would have an impact, for example.”  (LSP 1)  
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Price Quality Service IT Environment

Price of service 0.680

Flexibility of pricing 0.858

Terms of payment 0.697

Predictability of price level

a

Price of additional services 0.656

Ability to follow the agreed pickup and delivery times 0.693

High frequency of (transport) service 0.691

Short transport time 0.75

Loss and damage performance of the carrier 0.719

Carriers' ability to accept transports on short notice

a

Availability of door to door service 0.714

Ability to handle special requests 0.837

Availability of transport equipment 0.764

Availability of additional services 0.769

Technical quality of transport equipment

a

Possibility for real time tracking and tracing 0.742

Carriers' ability to communicate disturbances

a

Carriers' ability to communicate on costs 0.713

Carriers' ability to share information at different levels 

of the organization

a

Entry into carriers' transport information system 0.737

Energy efficiency of transport services 0.859

Environmental impact of (transport) service 0.898

Environmental certificate of carrier  0.788

The effect of tightening environmental regulation on 

transport service 0.845

CR  0.816  0.8106  0.855  0.775  0.911

AVE  0.529  0.509  0.596  0.534  0.720

a excluded

χ² = 534.11 (142), RMSEA = 0.069, CFI = 0.902, TLI = 0.882
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LogL AIC BIC EntropyClass proportions

Average latent class posterior 

probabilities

1 class -3158,9 6337,86 6381,214 1,000 1,000 1,000

2 class -2942,7 5927,46 6018,491 0,675 0,595 / 0,404 0,921 / 0,878

3 class -2821,7 5707,31 5846,032 0,743 0,141 / 0,518 / 0,340 0,878 / 0,874 / 0,852

4 class -2785,2 5656,42 5842,825 0,794 0,116 / 0,076 / 0,544 / 0,269 0,887 / 0,829 / 0,893 / 0,889

5 class -2726,7 5561,39 5795,483 0,785 0,110 / 0,468 / 0,082 / 0,087 / 0,252 0,886 / 0,878 / 0,823 / 0,870 / 0,833

6 class does not converge
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Selection criteria  Further observations of  the  role of sustainability in  the  selection of LSP s  

Price  “ Always there is a wish that environmental issues  are   in order and taken into account.  However,  in practice,   the price rules as a selection criterion.” (LSP 15)  

Price  “Price is more important than environmental  practices , because there is a n   assumption   that regulation s   take care of the environment and we comply with  them.”   (LSP 5).  

Price  “The environment add s  no   value  for   the customer. They require it ,   but it doesn’t count  in the price.  We can’t   ask for a  2%   price  increase for the environment.” (LSP 2)  

Price  “ Real greening comes  when   customers pay less, and expect us to find more cost - efficient ways to handle the transport.” (LSP 7)    

Price and lead time  “… 80% price, 15% lead times, 5 %   or less environment” (LSP 8)  

Reliability of service  “The most important criterion is reliability i n our case.  If   quality issues are  OK , the  price has the biggest impact.” (LSP 5)  

Environment  “ Generally, the bigger the  firm , the more  likely  they  are  to  request   environmental ly   friendl y   services. But, are they  really  interested ? Probably  they are require d   [ by   their  quality system ,   etc.] to ask, but  have no need   to take it into account.” (LSP 11)  

Environment  “ H ow much  attention customers   pay to [environmental issues]  depends on the ir   size  and resources .   If they use it in marketing, there may be stringent  clauses.” (LSP 1)  

Certification  “.. specific bigger customers,  the  more responsible ones, require the certificates  in  their   tender   requests … (LSP 14)  

Certification  “We don’t have ISO 14000 series certification. We used to have the ISO   9000 series  certification ,   but we gave up external auditi ng . We decided to  see if   we  c ould manage  without ,   and we haven’t lost any transports because of that.”   (LSP 11)  

Transport mode  “The transport mode is  ir relevant for customers. They don’t even know if  some   of th e  transportation is done by train ….” (LSP 8)  
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Research constructs and items Source

Environmental proactivity

Smaller environmental effects (relative to competitors)

Internal GSCM

 Being environmentally conscious is an integral part of our corporate culture.

We plan the deliveries of the company to minimize the environmental impacts.

We utilise green marketing for our products and/or services.

We conduct internal environmental audits to ensure that products and/or services meet the environmental goals.

We do cross-functional cooperation for mitigating environmental impacts.

External GSCM with customers

We have developed our deliveries to be more environmentally friendly with our customers.

Our company and our customers have a clear mutual understanding of responsibilities in environmental issues.

Our customers have used environmental impacts as an essential criterion in supplier selection.

Our customers have asked us for information on our environmental compliance.

Our customers have demanded that we ensure the environmentally friendly practices of our suppliers.

Our customers have demanded us to implement an environmental management system (eg. ISO 14000, EMAS)

Financial performance

Out turnover has increased

Our profit has increased

Our market share has increased

Our Return on Assets has increased

Carrier selection

Price of service

Flexibility of pricing

Terms of payment

Predictability of price level

Price of additional services

Ability to follow the agreed pickup and delivery times

High frequency of (transport) service

Short transport time

Loss and damage performance of the carrier

Carriers' ability to accept transports on short notice

Availability of door to door service

Ability to handle special requests

Availability of transport equipment

Availability of additional services

Technical quality of transport equipment

Possibility for real time tracking and tracing

Carriers' ability to communicate disturbances

Carriers' ability to communicate on costs

Carriers' ability to share information on different levels of organization

Entrance to carriers' transport information system

Energy efficiency of transport services

Environmental impact of (transport) service

Environmental certificate of carrier 

The effect of tightening environmental regulation on transport service

Modified from Vachon & 

Klassen (2006); 

Zhu et al. (2008); 

De Giovanni & Esposito 

Vinzi (2012)

Modified from Zhu et al. 

(2008); 

Yang et al. (2013)

Flynn et al. (2010); Green 

et al. (2012a); De Giovanni 

& Esposito Vinzi (2012)

Bardi et al. (1973); Stock 

& LaLonde (1977);  

Premeaux (2002); Meixell 

& Norbis (2008), Williams 

et al. (2013); Solakivi & 

Ojala (2016) 
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Low Average High F-value

Internal GSCM 2.815 3.451 4.027 42.658 ***

External GSCM with customers 2.518 3.019 3.291 13.261 ***

Financial performance 2.851 3.105 3.291 4.178 **

** p<0.01, *** p<0.001

Environmental proactivity


