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Abstract: The design, orientation and configuration of key firm resources, capabilities and processes is increasingly viewed as critical
to a balanced achievement of economic, social and environmental goals of supply chains. While the economic dimension of
sustainability has been well researched and expounded in literature and practice, comparatively little research exist on the intricacies of
balancing the three dimensions of sustainability, especially the influence of firm resource orientation and design on the implementation
of supply chain sustainability practices in the logistics industry. The authors aim to develop a model that advances a relationship
between the design and configuration of firm physical resources, human resources, technological resources and relational resources
and implementation of supply chain sustainability practices. A regression equation model using a sample of 290 logistics firms based in
Kenya has been used to test the hypothesised relationship. The theoretical underpinning this study was supported with the results
showing that firm resource design influenced the implementation of supply chain sustainability practices, albeit to different proportions.
The study provides insights for supply chain and operations managers in the logistics supply chains to leverage the research design and
configuration for improved implementation of supply chain sustainability practices. The authors believe that the efforts to determine the
association between firm resource orientation and the tripods of sustainability has not been made in Kenya. The paper makes advanced
contribution to this literature and practice in Kenya by embedding an established construct of firm resource design into the supply chain
literature.
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1. Introduction
Thelast three decades after the Bruntland Report (WCED,
1987) has seen supply chain sustainability dominate debates
and interest among practitioners and the academic
community (Perotti, Zorzini, Cagno & Michel, 2012). This
is reﬂected by the increased number of academic
publications and professional interest on SSCM (Hassini,
Surti, & Searcy 2012; Seuring & Müller 2008). The United
Nations Sustainable development goals demands internal
consistency and balance of environmental, economic and
social goals of business enterprises. This implies
simultaneous
incorporation
of
economic
growth,
environmental protection and social accountabilityas the
ultimate
goals
in
the
corporate
sustainability
management(Bansal, 2005; Zeng, Yin & Lin, 2013). In order
to enhance the implementation of sustainability, logistics
service providers have constantly redesigned, reconfigured
and reoriented their physical , human, technological and
relational resources, competences and capabilities to help
manage economic success, environmental footprint and
worker safety and health for social dimensions of
sustainability.
The Kenya Vision 2030 has placed key emphasis on
transportation and logistics as key component for realization
of achievement of industrialization (RoK, 2012). Kenya has
seen unprecedented growth in logistics infrastructures
including the seaports, airports, roads and information
technology systems (KNBS, 2015). This has resulted in
massive growth of logistics services. However, sustainability
remains a question to grapple with as sustainability issues

remain of great concern (RoK, 2015; UNEP, 2015; Dos
Santos, 2011). The impacts of global warming and climate
change remains worrying (RoK, 2015; Dos Santos, 2011;
IPCC, 2007), opportunity for educational empowerment
among vulnerable cadre of workers remains low at 40%,
HIV/AIDS infection among drivers is high at 49% (LVCT,
2014), long term family separations and unwarranted
dismissals (KNHRC), Cargo Theft is at 10% (TAK, 2015),
incidences of corruption to facilitate in logistics operations
remains high (TI, 2014). Additionally, loss of transport time
due to traffic jams very high (TAK, 2015), the logistics cost
is prohibitive, leading to loss of competitiveness.
With these in mind, this study empirically explores the
influence of logistics resource orientation on the
implementation of sustainability among logistics service
providers in Kenya. The findings of this study has both
theoretical and practical value to both practitioners and
academia. In theory though, there are numerous studies on
business sustainability, existing empirical literature has
focused on single aspects of the triple bottom-line at the
expense of the others. Again, existing studies have not
adequately expounded on the impact of supply chain
resource orientation on the implementation corporate
decisions to pursue sustainability goals. This study provides
a more holistic perspective by exhaustively analyzing how
business decisions on the tripods of sustainability
management vary based on the orientation of logistics
resources and capabilities.
Moreover, the existing studies has majorly focused on
developed countries. The practical applicability of
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knowledge and insights from these countries may be
impossible in developing countries, such as Kenya.
Therefore this study endeavours to provide insight on the
influence of logistics resource orientation on the
implementation of sustainability in Kenya, a major economy
in the continent of Africa.
This study also provides practical value. Over the years,
Kenya has faced daunting challenges related to global
warming and climate change, product quality, occupational
health and safety, loss of markets to neighbouring countries
and business failures(NEMA, 2015; TI, 2015, Ndegwa,
2015). With the evidence that proper resource orientation,
design and configuration is key to improving business
sustainability, knowledge of business decisions on logistics
resource orientation would be of considerable help in
promoting sustainability implementation in Kenya.

Physical Resources
Physical resources are tangible things such as buildings,
plant, equipment, land and natural resources, raw materials,
semi-finished goods, waste products and by-products, and
for example unsold stocks of finished goods (Maack, 2012).
Some resources are quickly and completely used up in the
process of production. Some are durable and continue to
yield substantially the same services for a considerable
period of time thus possessing longer life cycle in line with
life cycle theory (Piquer et al., 2013). Physical resources are
required to process and deliver products to customers; access
to these resources is connected to the ability to maintain
control of logistics activities and improve the reliability and
the speed of delivery (Typical logistics physical resources
mentioned in literature are for example logistics hubs,
material handling and packaging equipment, office
buildings, warehouse capacity and transport vehicles and the
general office consumables (Prado- Prado et al., 2014).

2. Literature Review
This study discusses both business decisions on logistics
resource orientation and the related theory. The first section
deals with and builds on literature on logistics orientation
and configuration. The second section deal with related
theory, which in this case is the natural resource based view
of the firm, an extension of the resource based view of the
firm.
2.1 Logistics Resource Orientation
According to Maack (2012), the logistics service providers‟
sustainability effort is related to compliance, internal
efficiency and competitiveness. Today, sustainability to a
great extent seems to be only of implicit interest for
competitiveness
and
more
to
concern
future
competitiveness. A large part of meeting sustainability
demands today involves logistics service providers proving
to their stakeholders that they have social and environmental
effort, more or less regardless of what it actually includes.
As such Sustainability has been increasingly addressed in
the supply chain management literature and practice in
different ways (Peters, Hoffsteter& Hoffmann, 2011;
Maack, 2012). This paper takes the direction of analysis by
Maack (2012) by examining how orientation of various firm
resources may foster sustainability. The resources examined
includes the physical resources, human resources,
information technology and relational orientation (captured
in figure1).

Source: Adapted from Maack, 2012
Figure 1: Relationship between sustainability Managemnet
and Implementation with Different Resource Orientation

In an effort to achieve sustainability throughout the supply
chain, logistics service providers must design, built and
dedicate its physical resources to be economic, social and
eco-friendly in orientation. The processes of acquisition of
physical resources and usage preserve the environment.
Buildings, offices, equipment, machinery and tools should
be safe to use and promote safety and occupational health of
the users (Ndegwa, 2015). The principle of ergonomic
should be fulfilled for social sustainability (Mani et al.,
2015; Mysen, 2012). Further the materials should be capable
of re-use, recyclability and disassembled. The equipment,
vehicles, machines and buildings should be eco-designed to
consume minimal energy and material and produce no Green
House Gases. Vehicle and processes and procedures of
transportation are safe, efficient and capable of reducing
transportation and material handling equipment have been
designed to use rechargeable batteries (Perotti et al., 2014;
Pazirandeh et al., 2013; Maack, 2012).
Projects towards energy efficient lighting systems (i.e.
installing skylights and clerestory windows in distribution
facilities that allow companies to use natural light as a
source of interior illumination), the use of less-polluting
energy sources, and environmental programmes towards
consumption reduction are some examples of relatively
widespread initiatives (Marchet et al., 2014). Scott (2013)
observes that LED lights have replaced more energy
consuming solutions, solar panels are introduced to support
electricity consumption, and a biomass boilers are installed
to reduce gas needs. Design systems should encourage rain
water harvesting and water systems (e.g. plants and
landscaping materials that minimize water waste, use of
“gray water” systems) (Rizzo, 2006; Lieb & Lieb, 2010).
Innovative processes related to engineering and new
technology reduce energy use and external water supplies
from external sources .Low ﬂush toilets and time regulated
taps are installed. Water use, heat, and humidity in the
buildings, are fully automated monitored and regulated.
In industrial processes packaging activities have relevant
effects on economic, social and environment sustainability
(Garcia-Arca, Garrido & Prado-Prado, 2017). The authors
assert that packaging resources facilitate social sustainability
by providing transport, honest, understandable and truthful
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information, adopting usage and product doses to the needs
of different customers and guaranteeing safe usage.
Initiatives towards environmental sustainability in this sense
essentially lie in packaging reduction and packaging waste,
encouraging returnability and use of recycled, waste
recovery and ecological material (Gonzalez-Benito &
Gonzalez-Benito, 2006), treatment of packaging waste in a
more environmentally benign manner (Faruk et al., 2001),
and packaging design for reduced environmental impact
(Ciliberti et al., 2008). Optimizing freight loads has also
been observed. Indeed, reducing weight and volume of
packaging results in cargo efficiency and waste reduction
(Sarkis et al., 2004; Jumadi&Zailani, 2011). Finally, some
authors and organizations take into account packaging and
transportation issues within a more holistic approach. For
instance, it is the case of Weeveret al. (2007) and Kuehne+
Nagel (2014) who developed an approach based on productlevel benchmark data analysis to obtain environmental
strategic-level information. These are environmental
benchmark (Weever et al, 2007), global facility carbon
calculator (GFCC), global transport carbon calculator
(GTCC) and global strategy carbon calculator (GSCC)
(Kuehne+ Nagel, 2014).
Hence we make the following hypothesis
H1: physical resource orientation is positively related to
implementing sustainability supply chain practices
Information Technology
In literature concerning information technology (IT) and its
role in creating superior firm performance through
sustainability (Scott, 2013; Piquer et al., 2013 & Bharadwaj
2000) identifies resources in IT infrastructure, human IT
skills, IT-enabled intangibles and IT as an organizational
capability created by synergies of IT resources and other
organizational resources and capabilities (collaboration,
innovation and creativity). Sourirajan et al. (2009) has
identified an array of IT tools and resources in use in SC as
web based technology and systems, e-commerce, RFID,
GIS, IT-based carbon and transport calculators, eprocurement, fleet management systems and expert systems
among others.
Further, (Piquer et al., 2013; Bharadwaj, 2000) finds the
relationship between superior IT capabilities and superior
sustainability practices and a relationship between SCM
sustainability achievement and superior firm performance to
be positive and significant. Piquer et al. (2013) further links
IT practices and efficiency and sustainability in supply chain
management through the following; increased use of
sustainable route and network planning; energy sources;
load factor increases, packaging efficiency, loading
efficiency; improved management, routing and positioning
of resources; increased flexibility, multimodality and holistic
approach to transportation reduction, dematerialization of
supply chains, and IT supported carbon emission calculation
(Piquer et al., 2013; Sourirajan et al., 2009).)
Information technology has been seen to influence forward
ﬂow of products, mainly focusing on the inﬂuence of IT on
transportation reduction and the calculation of its
environmental impacts (Tjoa & Thoni, 2015). IT planning
tools that allows the calculation of carbon emissions

(Sourirajan et al., 2009). Software tools have been suggested
that take an even broader range of environmental and social
eﬀects of transportation into consideration (Guenther &
Farkavcová 2010). In an eﬀort to improve precision, Iacob et
al. (2013) propose a reference architecture for a
transportation carbon calculation and management system
based on true fuel consumption.
Another aspect seen in the investigated literature is that IT
can improve sustainability at a vehicle-routing level. (Hasle,
1999) presented a tool to improve vehicle-routing, load
planning and fuel eﬃciency that explicitly considers the
environmental impact (Schaltegger & Burritt, 2014; Tjoa &
Thoni, 2015). In a diﬀerent approach, IT based intelligent
platform can be used to improve on the last-mile delivery
problem and to determine how the current standard system
of door-to door delivery can be improved using a IT based
social network (Suh, Smith, & Linhoﬀ (2012). Similarly,
focus on routing can be seen in intelligent transportation
systems that enable truck drivers to bypass potential
bottlenecks (Marett, Otondo & Taylor 2013). Research in
the EU-funded project „Super Green‟ speciﬁcally discusses
IT technologies that enable environmental sustainability in
freight transport corridors in Europe (Clausen, Geiger, &
Behmer 2012; Fozza & Recagno 2012).
Researchers have linked IT tools to different supply chain
sustainability initiatives. Besides, planning systems often
make use of geographical information systems (GIS) that
could help improve sustainability of production activities
and of transportation links in. (Rao 2007); or for warehouse
locations (Bosona et al. 2013). Ayoub et al. (2006)
suggested the use of GIS as the primary tool for mapping
locations along the value chain, which allows expert users to
consider environmental and social factors when optimising
the overall network.
Vannieuwenhuyse, Gelders, and Pintelon (2003) developed
an interactive online tool to choose modes in a transportation
network. Iakovou (2001) proposed a decision support system
for risks in crude oil maritime transport operations. Chen,
Tai, and Hung (2012) promote an expert system that allows
optimum component selection in „green‟ supply chain
settings, especially given hazardous material regulations.
The system by Koh et al. (2013) allows collaborative
identiﬁcation of carbon emission hot spots, as well as
options for intervention (e.g. estimated impact).
E-commerce typically enables SCM activities before a
physical product is sent along the supply chain (Davies,
Mason, & Lalwani 2007). In the B2B context, e-commerce
can have three sustainability eﬀects in supply chains
(Abukhader and Jönson 2004): it can (1) enable smoother
operations, thus reducing, for example, energy and material
consumption; (2) reduce the use of energy-consuming
hardware equipment; and (3) bring about change in
consumption behaviour.
IT systems forms important tools to improve sustainability
decisions in the operational execution of supply chains and
for monitoring activities. In Europe, information exchange is
regarded as one of the major drivers for more sustainable
European transport systems, which is based on IT-supported
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single-transport documents and (intermodal) route planning
with tracking and tracing (Zografos, Sedlacek, & Bozuwa
2012). Carlson, Forsberg, and Pålsson. (2001) propose the
exchange of environmentally relevant data between supply
chain partners and combine this with an integrative data
perspective. Meacham et al. (2013) even underline that realtime exchange of data in a supply chain is a prerequisite for
an environmental management system. In Kenya
information exchange has been driven using the G2B and
the G2C components of e-commerce promoted by Kenya
revenue authority through the KRAs SIMBA system (ROK,
2012). Cashless payment systems supported by e-commerce
is considered to be panacea to corruption problem in the
Kenyan logistics system (TI, 2015)
Thoni and Tjoa (2015) in their study, information
technology for sustainable supply chain, through literature
survey sought to deliver an updated perspective of how IT
can be used to improve sustainability in supply chains. In
this study, technological applications include, timing and
positioning satellite-based services; as well all kinds of
software support systems. They identified some of the strong
points associated to the use IT as the traceability of the
journey and the automatic exchange of cargo-related data for
both regulatory and commercial purposes, thus, enhancing
dematerialization, unnecessary meetings, automatic rerouting, and transport reduction. The authors also identified
strong linkage between IT and components of sustainability
such as reverse flow and product stewardship. Hence we
make the following hypothesis:
H2: technological orientation is positively related to
implementing sustainability supply chain practices.
Human Resources Orientation
Past literature has increasingly portrayed HRM as having a
more inward looking orientation by focusing on the
traditional role of efficient development and use of people to
achieve short term organizational objectives (EY,
2014)However, a more sustainable approach to HRM would
involve creation of managers who can handle both present
and future economic, environmental and social concerns of
the organization; view employees as partners, just like those
in the extended supply chain; place greater emphasis on the
long term impact of HRM in the organization and develop a
more integrative and holistic approach to people
management. Sustainable HRM is the utilization of HR tools
to help embed a sustainability strategy in the organization
and the creation of an HRM system that contributes to the
sustainable performance of the firm (Cohen, Tailor &
Muller-Camen, 2012). Sustainable HRM creates the skills,
motivation, values and trust to achieve a triple bottom line
and at the same time ensures the long-term health and
sustainability of both the organization‟s internal and external
stakeholders, with policies that reflect equity, development
and well-being and help support eco-friendly practices.
Barney & Clark (2007) and Cohen et al. (2012) examined
the role of human resources in a firm‟s competitive
advantage. The authors observe that unique human resource
skills and knowledge other than being sources of sustainable
competitive advantage can be leveraged to create
sustainability-linked performance targets, compensation and

benefits, training and education as well as value based
recruitment. Human resources is defined as all of the
knowledge experience, cultures, orientation, skill and
commitment of a firm‟s employees, their relationships with
each other and with those outside the firm. Regarding a
firm‟s HR practices, they define these as all of the programs,
policies, procedures and activities that firms use to manage
their human resources (Barney & Clark, 2007).
Sustainable HRM falls into four main focus areas of HR
practice (EY, 2014; Cohen et al., 2012): employee attraction
and selection; employee training, development and
compensation; creation of sustainable organizational
climate; management support and communication.
Attracting applicants who value sustainability can enhance
recruitment and retention (SHRM, 2011; Erdogan, Bauer &
Taylor, 2012). SHRM (2011) further reveals that, when
prospective employees have a stronger fit with the ecovalues of the organization, they are more attracted to apply,
and many employers believe they are more likely to stay
with the firm. In fact, in recent years, MBA students have
shown a growing reluctance to work for an organization not
seen as a good citizen with regard to the ecological
environment or social issues (Cohen et al., 2012; Maack,
2012; Thompson, 2012).
Organizations can strive to develop understanding and
commitment to organizations sustainability values and goals
among their employees through training and development
(Wagner, 2011). Awareness and skills required for
behavioural changes concerning environmental stewardship,
life cycle analysis, efficient use of resources and social
concerns can be provided through targeted training.
Weinstein (2008) observes that at Mohawk Industries, for
example, employees are tested to make sure they learn the
waste-reduction techniques that have been taught. Ongoing
development is also key for uptake of sustainability
knowledge. At Pricewaterhouse Coopers (PwC), for
instance, teams of high-potential managers are sent to
developing countries for several months at a time. The
managers work with a local partner on a sustainability issues
in order to build deeper understanding of global sustainable
development challenges and the role of business in solving
them (Pless, Maak & Stahl, 2011). For effectiveness (Brio,
Fernandez, & Junquera, (2007) suggests that training and
development should be supported by monitoring and
assessment as well as reward systems that incorporate the
organization‟s sustainability goals as seen at Westpac, an
Australian bank group.
It is crucial that employers creating an organizational
climate that encourages employees at all levels to pursue the
firms sustainability strategy (Savitz & Weber, 2006).
Employees farther down the hierarchical ladder may not be
insync with sustainability visions of the organization
(SHRM, 2011). On many occasions, an organization may
need to change an entrenched culture that is not in line with
sustainability beliefs. Examples include the extractive
industries, which are traditionally male dominated and
where gender diversity may run counterculture, and the
financial services sector, where privacy concerns and risk
aversion have traditionally been incompatible with open
stakeholder dialog and transparent reporting.
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Organizations must therefore understand the social and the
environmental consequences of their business models.
Employers also need to address the way in which various
organizational subgroups, with their own unique norms and
values, interpret corporate sustainability goals, motivations
and values of the firm (Linnenluecke & Griffith, 2010). As
an example, employees in some parts of an organization
might see corporate sustainability efforts as trying to reduce
resource consumption for purely economic reasons rather
than for the preservation of the environment and the long
term wellbeing of communities producing those resources.
Employees‟ interpretations can influence their decisionmaking, leading them to make different choices when
selecting vendors.

Though it requires long term orientation, collaborative
advantages and supply alliances are resources and
capabilities that creates greater benefits to supply chains
(Cousins et al., 2008; Dyer, 2000). Viewed from the lenses
of RBV and social network theory (Granovetter, 1985),
collaborative partnerships can create array of improved
sustainability performance measures, including profits, high
performance knowledge sharing networks for environmental
and social management systems. These benefits are long
term and sustainable in nature. Therefore we make the
following hypothesis:

Creating roles that focus on sustainability and incorporating
sustainability responsibilities into job descriptions are
important ways of developing an organizational climate
conducive to sustainability (Junquera, & Del Brio, 2008).
This process helps legitimize sustainability, and in fact a
lack of sustainability roles can actually impede
implementation (Castka, Balzorova, Bamber, & Sharp,
2004). Finally, HR-derived programs can shift the
organizational climate toward valuing sustainability.
Examples include providing subsidies for using public
transportation or biking to work or offering paid time off for
volunteering in non-profit organizations. For example, Nike
removed the individual waste bins that employees had at
their desks in order to encourage recycling and raise
consciousness about what is thrown away.
Hence we make the following hypothesis:

Resource Based View of the Firm

H3: Human resource orientation is positively related to
implementing sustainability supply chain practices

Firm resources are considered by Barney and Clark, (2007)
and Maack, (2012) as all assets, capabilities, organizational
processes, firm attributes, information and knowledge that a
firm owns and enables it conceive and implement strategies
that improves its efficiency and effectiveness. On the other
hand, organizational capabilities are a complex bundle of
skills, and collective learning executed through
organizational processes that ensure more excellent
coordination of functional activities (Maack 2012; Day,
1994). The natural resource-based view of organizations,
highlights the sustainability risks and opportunities, and
shows how environmentally and socially sustainable
economic activities builds competitiveness for organizations
(Sarkis et al., 2014; Hart, 1995). Long term sustainable
competitive advantage can also be achieved by firms
through environmentally and socially friendly production
lines (Connelly et al., 2011). RBT, in general, has been
advanced to tackle issues of whether supply chain resources
are only based on upstream and internal resource
developments has come under increased scrutiny (Priem &
Swink, 2012).

Supply chain relationship
Strategic management‟s relational view regards the
management of inter and intra-organizational relationships
as being an important competence or capability that can be
leveraged by supply chain partners for improved
sustainability performance (Xu, Huo & Sun, 2014).
Relational orientation between firms may be seen in the
perspective of collaborative integration between customers
and suppliers, supply alliances and socialization capital (Xu
et al., 2014; Peters, Hofstetter & Hoffmann, 2011).
Socialization may provide mechanisms through which firms
learn and appreciate sustainability values, abilities,
behaviours and important knowledge for assuming
leadership in implementation of sustainability.
Applying the arguments of Cousins et al. (2008) to
sustainability, socialization mechanisms provide the impetus
for supply chain partners to learn and share each other‟s
sustainability plans and objectives, cultures, social norms
and shared understanding. Socialization for sustainability
has been observed to result into close interaction that is
important for creation of trust, interdependent exchanges of
knowledge and innovations as well as respect. These are key
ingredients that facilitate a variety of improved sustainability
performance outcomes.

H4: Firm relational orientation is positively related to
implementing sustainability supply chain practices

Resource based view of the firm was proposed by
Wernerfelt (1984) and subsequently improved on by
(Barney, 1991). It provided a basis for understanding how a
firms‟ bundle of valuable tangible or intangible resources
can be applied to achieve competitive advantage.
Competitive advantage enables a firm to create more
economic value than the use of similar resources by
marginal competitors (Barney, 1991). Barney and Clark
(1995), created the VRIO framework, which can be used in
the analysis of a firm‟s resources as a source of competitive
advantage. The framework comprises of four dimensions
that a firm‟s resources must possess; valuable, rarity,
inimitability and organizational character (Barney & Clerk,
2007).

Recent studies posit that resources should considered also
from the downstream side of supply chains, and how these
resources play a role in building competitive advantage.
Priem and Swink (2012), Barney (2012), Lecocq et al., 2013
and Hunt and Davis (2002) indicate that a systems
perspective of resources can beneﬁt the RBV application at
the ﬁrm and supply chain levels for engendering
sustainability practices as the firm can identify all its
resource base both strategic, common and junk resources to
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fulfill its sustainability mandate. RBV, thus, provides a good
point of evaluating sustainability resources in supply chain
management. Recent studies by (Rao & Holt, 2005; Gold et
al., 2010; Pagell et al., 2010 & Lecocq et al., 2013), have
made efforts to realize the relationship between RBT and
sustainable supply chain management. These knowledge,
processes, and capabilities that enable a supply chain to
become environmentally and socially sustainable can be
viewed as organizational resources from the perspective of
RBV (Sarkis et al., 2014; Sarkis et al., 2011).
This theory supports the variable, logistics resource
orientation as it considers the ability of firms resource and
strategy architecture or orientation and design in enhancing
the organization‟s competence, risk handling efficiency,
income,
image,
trustworthiness,
reputation
and
environmental resilience, all which are signiﬁcant resources
in the supply chain, and further improve the marketability of
products and services as well as competitiveness of supply
chains (Ammenberg, 2004; Shang et al., 2010; Sarkis et al.,
2011, Maack, 2012). This is critical, as supply chains are a
collection of interrelated organizations competing against
other supply chains, as opposed to stand-alone organizations
(CSCMP, 2014; Ketchen & Hult, 2007). In addition, the
culture and the orientation of the supply chain and its key
stakeholder being socially and environmentally sustainable
could also be a source of sustained competitive advantage.
From this argument, development of a truly sustainable
supply chain can be seen as a valuable resource which could
provide a competitive advantage (Hunt & Davis, 2002).
Hart (1995), presented a theory of competitive advantage
that inserted concerns of the natural biophysical
environment into the resource-based-view of the firm and
developed the natural-resource-based view, NRBV, of the
firm (Hart, 1995). Hart argues that one of the most important
drivers of new resource and capability development for
firms will be the constraints and challenges posed by the
natural biophysical environment. Hart (1995) speaks of a
paradigm shift, referring to the fact that many of the past
economic and organizational practices are not
environmentally sustainable. NRBV includes three different
environmental strategies: pollution prevention, product
stewardship and sustainable development (Maack, 2012).
The theory further provides clearer linkage by connecting
the strategic capabilities of pollution prevention to the
environmental driving force of minimizing emissions,
effluents and waste, to the key resource of continuous
improvement and to the competitive advantage of lower
costs. Likewise, he connects the strategic capabilities of
product stewardship to minimizing life-cycle cost of
products, to the key resource of stakeholder integration and
the competitive advantage of pre-empting competitors.
Finally, he connects strategic capabilities of sustainable
development to the key resource of minimizing the
environmental burden of firms‟ growth and development to
the competitive advantage of shared vision and future
position.

3. Methodology
This paper included the respondents from both 3rd and 4th
party logistics service providers located in the cities of
Nairobi and Mombasa in Kenya. The population consisted
of 1098 3rd and 4th party logistics service providers‟
registered by KRA. The sampling companies which have
adopted sustainable practices were included in the research.
An approximate sample size was derived using the formula
𝑛=

𝑧 2 .𝑁.𝜎𝑝2
𝑁−1 𝑒

2+𝑧 2 𝜎 2
𝑝

(Kothari, 2004). Where 𝑁 is the population

size,𝑛 is the sample size, 𝑒 is the acceptable error (the
precision level), 𝜎𝑝 is the standard deviation of the
population and 𝑧 is the standard variate at the given
confidence level. Using a percentage of fuel intensity
reduction of 25% for Kuehne+ Nagel in the past case, and
precision level of 0.7 of the true fuel intensity reduction with
95% confidence level the sample size for this study was:
1.962 . 1098 . 52
=
1098 − 1 . 0.72 + 1.962 . 52
The formula yielded a total 167 firms at 95 percent level of
certainty which translated to 15 percent of the total
population. From each firm, two individuals, the supply
chain managers and human resource manager were selected,
giving a total sample size of 334. The sample size was
sufficient since it surpassed the 10% of large population (n>
1000) of the target population (Gay, 2005).
Questionnaires were administered through self-administered
interviewer drop and pick method to chief operating officer
and the supply chain manager of the 167 firms. It targeted
only the 3rd and 4th party logistics service providers in both
commercial and humanitarian logistics. The valid
administered questionnaires were 334, from which 319
responses were received. The received questionnaires were
examined and cleaned by removal of questionnaires that
were not completely filled and those that could not help in
the analysis. This resulted in eventual response rate of 290
respondents.
Researcher used a five-point, Likert-type scale ranging from
not at all (1) to very large extent (5) to measure all
constructs. Sustainability management variables were
adapted from Sarkis et al (2011). These assessed the degree
of processes, practice and decision-making activities that
help to implement the sustainability management. Factor
analysis has a high potential to inflate the component
loadings. It was employed to test the validity of data in the
questionnaire. The items used to measure each
constructthatwasextractedtobeoneonlyprincipalcomponent.T
ableIprovides factor loadings that are shown to be greater
than the 0.40 cut-off and, thus, are statistically significant
(Nunnally and Bernstein, 1994). The scales of all measures
appear to produce internally consistent results. Thus, these
measures are deemed appropriate for further analysis
because they express an accepted validity and reliability in
this study. The reliability of the measurements was
evaluated by Cronbach‟s α coefficient. In the scales
reliability, Cronbach‟s α coefficients are greater than 0.70
(Nunnally,1967). Table I provides Cronbach‟s α coefficient
of constructs with values ranging from 0.71 to 0.77 the
lowest coefficient for relational orientation and the highest
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coefficient for physical resource orientation. Thus, internal
consistency of the measures used in this study can be
considered good for all constructs.
Table 1: Reliability Test Statistics
Construct
Physical resource orientation
Human resource orientation
Technological resource orientation
Relational resource orientation

Cronbach’ s
Alpha
0.773
0.774
0.729
0.709

No. of
Items
7
7
6
4

4. Results and Discussion
The data was tested for multicollinearity using the variance
inflation factor (VIF), with non-orthogonality among
independent variables inflates standard error. Table II,
shows that the variance inflation factor ranges between 2.26
to 2.43 which was below the recommended cut-off value of
10 (Halcoussis, 2005). The independent variables were thus
not correlated among themselves. This showed that there
was no substantial problem of multicollinearity encountered
in the study.
Table 2: Test for Multicollinearity
Item
Constant
AvPHY
ComHR
ComTEC
ComREL

VIF
2.42
2.43
2.34
2.26

Table 3: shows the correlation matrix for all variables.
ComImple
Pearson‟s
correlation
Sig (2-tailed)
N
Pearson‟s
AvPhy
correlation
Sig (2-tailed)
N
Pearson‟s
ComHR
correlation
Sig (2-tailed)
N
Pearson‟s
ComTec
correlation
Sig (2-tailed)
N
Pearson‟s
ComREL
correlation
Sig (2-tailed)
N

ComImple

1.000
288
.162**
.002
288
.199**
.000
288

Av
Phy

Com
HR

Com
Tec

Com
REL

.162** .199** .289** .292**
.002
290

.000
290

.000
290

.000
290

1.000 .717** .642** .581**
.000
290

.000
290

.000
290

.000
290

.717** 1.000 .601** .638**
.000
290

.000
290

.000
290

.000
290

positive influence on human resource orientation (0.638) and
technological orientation (0.696) towards sustainability
implementation. Therefore the study shows that appropriate
human resource, IT and relational orientation determines the
designing and configuration of physical resources in line
with human resource sustainability mission and the
objectives of collaborative and supply alliances. In
sustainability strategy, human resource in form of top
management support determines the policies for
sustainability design and use of physical resources
(Bhardwaj, 2016). In addition, for collaborative and supplier
alliances aimed at creating greater supply chain integration
for sustainability performance requires compatibility and
marching of physical resource design and orientation not just
within the focal firm but among supply chain partners ( Xu,
Huo & Sun, 2014). Information technology through
technical resources influences the sustainability design,
functionalities and performance of logistics physical
resources such as buildings, material handling equipment
and transportation equipment (Ooko, 2017).
The hypothesised relationship for the variables were tested
by regression analysis. Because all the relationships were
established using correlation analysis, all the variables were
accepted for undertaking regression analysis. Simple
regression model was developed and tested for the four
independent variables.
Table IV indicates a relationship between orientation of
various logistics resources and implementation of supply
chain sustainability initiatives in which R2 = 0.104
implying that 10.4% of implementation of supply chain
sustainability was explained by appropriate orientation
physical, human, technological and relational resources.
This suggests that appropriate orientation of key resources,
capabilities and competences in the focal firm‟s supply
chaintowards sustainability is key in the implementation
supply chain sustainability in the logistics industry in
Kenya. The findings support empirical studies by Parotiet
al. (2014); Mack (2012) and Pique et al. (2013) which
concluded that orienting key organizational resources
appropriately leads to operational cost reduction and
customer growth, enable social well-being of employees
and conserve the natural environment

Correlation is significant at the 0.01 level (2-tailed). **

Table V gives ANOVA summary for logistics resource
orientation and implementation of supply chain
sustainability among logistics service providers in Kenya.
The F-Statistics value=9.095 and p<0.05 meaning that the
model of implementation of supply chain sustainability
initiatives with logistics resource orientation was
significant. This in0.085𝑋1 dicates that there was a
significant relationship between logistics resource
orientation and implementation of supply chain
sustainability among logistics service providers in Kenya.

Table III shows that there is positive correlation between the
independent variables. It reveals that the design and
configuration of physical resources is influencedby the
design and configuration of human resources (0.717),
technological resources (0.642) and relational orientation
(0.581). Moreover, relational orientation in the form of
collaborative relationships and supplier alliances had

From the beta coefficient summary Table VI the t-values
range between 0.275 and 12.283 and with p-values being
less than 0.05 hence it was concluded that the model was
statistically significant. The model was defined as 𝑌 =
2.531 + 0.085𝑋1 + 0.017𝑋2 + 0.157𝑋3 + 0.141𝑋4 +
𝜀 indicating that every unit change in physical resources
orientation lead to 0.085 or 8.5% increase of

.289**
.000
288
.292**
.000
288

.642** .601** 1.000 .696**
.000
290

.000
290

.000
290

.000
290

.581** .638** .696** 1.000
.000
290

.000
290

.000
290

.000
290
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implementation of SCS initiatives, whereas a unit change in
human resource orientation leads to 0.017 or 1.7 percentage
improvement in sustainability implementation. Again,
design for sustainability and supply chain integration and
collaborative relationships will improve sustainability
implementation by 15.7% and 14.1% respectively.

Table 5: ANOVA of regression analysis for the independent
variables and the dependent variables.

The results the regression of logistics resource orientation on
implementation of supply chain sustainability initiatives
depicts a clear positive relationship. In addition to the results
of this study confirming assertions of Maack, (2012) and
Piquer et al. (2013) that, firms seek environmental
sustainability orientation of their physical, informational,
human, relational and organizational resources and dynamic
capabilities in order to achieve stakeholder compliance,
efficiency and competitiveness, not only at present but also
in future. These findings are also in agreement with the
views of other scholars such as Huge-Brodin and Isaksson
(2013) (2007); Peters, Hofstetter and Hoffsmann (2011),
who found a positive significant relationship between
quality and commitment of human resources, orientation of
buildings and offices towards energy conservation,
application of technology tools and technology innovation in
vehicles and sustainability adoption.The findings are also
consistent with empirical studies by Baumann and Tillman
(2011) that found evidence that logistics service providers
can use IT and ICT related resources to manage material
usage, energy consumption and waste management in
logistics system by load factor, Technical vehicle features,
routing and packaging.

a. Dependent variable: ComImple
b. Predictors: (Constant), ComRE, AvaPHY, ComTec,
ComHR

Hypothesis testing was done using the regression analysis.
The results shows that in physical resource orientation, t
value of the test was 1.211 with p= 0.000 while for human
resource orientation, the t value of the test was 0.275 and p=
0.004. For technological orientation, t value was 2.517 and
p=0.002 while for relational orientation, t value was 2.406
and p=0.001. All the p values were less than 0.05, hence all
the hypotheses were held.This corroborates the view that the
orientation and configuration of logistics resources coupled
with shared fundamental inter and intra-firm sustainability
culture will positively inﬂuence implementation of
sustainability practices. The design and the redesign for
sustainability must be strategic in nature and calls for the
support of the top management within supply chain
organizations (Marshall. McCarthy, McGrath & Claudy,
2015). Also supported is the view that focal firm‟s resource
design for sustainability is reflected in its planning and
innovative approach to aligning the same objectives across a
cross its supply chain for major and strategic material
sources.
Table 4: Model Summary of Regression Analysis
Model
1

R

R Square Adjusted R
Square
.323a
.104
.093

Standardised error
of estimate
.372

a. Predictors: (Constant), ComRE, AvaPHY, ComTec,
ComHR
b. Dependent variable: ComImple

Model
1

Regression
Residual
Total

Sum of Df Mean
F
Sig.
Squares
Squares
5.026
4
1.256 9.095 .000b
43.101 283 .138
48.127 287

Table 6: Coefficient of regression analysis.
Model

Unstandardized Standardised
T
Sig.
Coefficients
Coefficients
B Std. Error
Beta
1 (Constant) 2.531
.206
12.283 .000
AvaPHY .085
.071
.101
1.211 .000
ComHR .017
.062
.023
.275 .004
ComTec .157
.062
.206
2.517 002
ComRe
.141
.059
.194
2.406 .001

a. Dependent variable: ComImple

5. Conclusion
Firm resource configuration, design and orientation is touted
as the panacea for implementing sustainability practices in
supply chains (Maack, 2012; peters et al., 2011). In putting
efforts to design and configure resources for re-use, to use
less energy and water and to improve welfare of the
community and the workers inside companies and across
supply chains, logistics companies can reduce regulatory and
environmental compliance costs, scale competition, reduce
costs of absenteeism, health-care costs, training costs and
replacement costs (Pfeffer, 2010, Pullman et al., 2009).
Business organizations want to relate positively with all
stakeholders in the sustainability front, but there is still
limited research in this area. Furthermore there is still lack
coherence between academic ﬁndings and practical
implementation (Ehrgott et al., 2011; Hutchins and
Sutherland, 2008). This study has contributed to the debate
by providing evidence of how various firm resources and
capabilities features and these leads to implementation of
sustainability practices in the logistics industry.

6. Implications for theory
This research has made interesting ﬁndings with clear and
important implications for supply chain sustainability theory
and the interaction with other related theories (Pagell & Wu,
2009). First, the study has found support for the proposition
that the design and configuration of key supply chain
resources, capabilities and processes is imperative for the
adoption of sustainability supply chain practices. This means
that similar to the ﬁndings for environmental sustainability
supply chain practices (Maack, 2012) implementation of
sustainability supply chain practices are impacted by the
design and configuration of the key resources, processes and
capabilities. Second, the natural resource based view suggest
that the interaction between the firm resources must be
inherently innovative (Barney, 1991). The alignment of the
physical resources, human resources technical resources and
the relational resources at firm level should be highly
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integrated for optimal
implementation.

implication

on

sustainability

Future directions for research are that the research could be
replicated in a number of industries within the east African
region with different sustainability variables including firm
size in order to determine their impacts. In addition, firm
resource orientation and the various dimensions of could
bested as distinct variables rather than a whole construct.
This may give more insight into the changing aspects and
the effects of sustainability and firm resource orientation.
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