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Abstract

This paper analyses sustainable performance differences within the Greek food supply
chain and provides numerous statistical comparisons of its key members (growers,
manufacturers, wholesalers and retailers) with respect to firm size. In an attempt to fill a
gap in the relevant literature, we examined micro, small and medium-sized firms against a
set of sustainable performance measures and we employed survey research using a sample
of 997 firms operating in the Greek food supply chain. Key informants evaluated their
firms based on sustainable performance measures (consumption, flexibility,
responsiveness, product quality and total supply chain performance). The results were
analysed using ANOVA. The findings identify the Greek food supply chain members who
over-perform or underperform in relation to size. These include small growers,
wholesalers, retailers, medium-sized manufacturers and wholesalers, micro manufacturers
and retailers. Specific reasons are provided for these sustainability performance
differentials including the role of locality as well as the asset and resource intensity of
some operations (e.g. manufacturing). Another key finding relates to small firms which
are the top performers in terms of sustainability performance measures especially in the
areas of flexibility and responsiveness. Members of this chain also underperform in the
product conservation time measure, irrespective of size, and we highlight the urgent need
for this to be addressed. Findings of this paper will prove useful for food SMEs and policy
makers planning to introduce specific sustainability incentives related to firm size and to

the food chain.



1 Introduction

Sustainable supply chain management (SCM) is “the strategic, transparent integration and
achievement of an organisation’s social, environmental, and economic goals in the systematic
coordination of key interorganisational business processes for improving the long term
economic performance of the individual company and its supply chains” (Carter & Rogers,
2008). Carter & Rogers (2008) posit that a deliberate long-term strategy combining
environmental and social aspects of sustainability, which extends beyond a firm’s boundary
with economic objectives, helps firms to mobilise those supply chain activities that directly
support sustainability. These can, in turn, create a pervasive and less imitable set of processes
and a basis for competitive advantage for these firms and associated chain members (Carter &
Dresner, 2001). As Flint & Golicic (2009) observe, not surprisingly, sustainability has
received increasing attention in the literature as a potential differentiating competency for
supply chains, and has become an inescapable priority for firms worldwide (Porter & Kramer,
2006). Performance measurement systems that include sustainability considerations can be a
driver for sustainability performance improvement without sacrificing other aspects of

operating performance (Angell & Klassen, 1999).

The food industry has many impacts on sustainability, and vice versa (Maloni & Brown,
2006). Discerning customers are increasingly interested in the origin of food products, what
they contain and who made them. In addition, policy makers, legislators, influence groups and
financial institutions are progressively placing pressure on firms to report on sustainability
performance (Keeble, et al., 2003; Kolk, 2004). It is worth stressing that, in Europe, the food
sector has a significant role; the combined agricultural and food sector forms an important
part of the EU economy, accounting for 15 million jobs (8.3% of total employment) and 4.4%
of GDP (Moussis, 2013). In Greece, where the empirical work took place, the food sector
constitutes 25% of the GNP and it is the leading sector amongst all industrial sectors in terms
of GNP contribution (Notta et al., 2010). It is clear that the food sector, like many other
sectors such as automotive (Nieuwenhuis et al., 2012), electronics and appliances (Kumar &
Putnam, 2008), textile and apparel (Wu et al., 2012), has reached a juncture where customer
and other stakeholder concerns about sustainability performance now need to become
integrated with other dimensions of value when managing supply chains (Angell & Klassen,

1999). Small and medium-sized enterprises (SMESs) are not immune from these competitive



pressures (Moore & Manring, 2009), particularly given that their total (cumulative) impact on
sustainability is high (Gadenne et al., 2008; Worthington, 2012).

Sustainability aside, SMEs have been found to be less able to harness the benefits of SCM
and face greater obstacles when adopting SCM practices such as vendor managed inventory
(VMI), electronic data-interchange (EDI, simulation and scenario analysis and e-purchase
solutions than their large firm counterparts, and clear differences in performance between
SMEs and large firms have been observed (Vaaland & Heide, 2007). Banomyong & Supatn
(2011) for example, tested a tool for SME supply chain performance measurement on SMEs
in Thailand and found that the SMEs only performed better than a benchmark large firm in
one (delivery cycle time) out of the 26 measures. It is therefore not surprising that many
SMEs have also not progressed in the adoption and development of sustainable supply chain
practices (Hassini et al., 2012). This, in part, is attributed to the upfront cost of greening
(Hassini et al., 2012) and the short-term cost investment to effect changes, such as the cost of
implementation and compliance with environmental regulations, the cost of sustainable
design and construction, the capital investment cost in low energy, logistics-related
alternatives including ventilation, heating and lighting (Revell & Blackburn, 2007), in
addition to insufficient time, training and managerial expertise to invest in environmentalism
(Worthington, 2012). However, it is also attributed to a lack of sustainability performance
evaluation (Biondi et al., 2000). In addition, it is widely recognised that SMEs often do not
have the time, resources or information required for performance measurement, or the skills
required to collect and meaningfully evaluate such information. Hudson et al.’s (2001) study
comparing theory and practice in SME performance measurement systems revealed
significant gaps in the utilization of strategic performance measurement systems due to the
resource intensive nature of performance measurement. In Russo & Tencati’s (2009) study of
Italian SMEs it was concluded that no attention was paid to issues relating to the evaluation
and reporting of sustainability performance. The result is that SMEs do not have a clear
understanding of their own sustainability performance, which then becomes a barrier to
progress in sustainability implementation. In this respect, the status of the extant literature

provides limited help.

Although the literature is rich on supply chain performance measurement in general (e.g.
Beamon, 1999; Gunasekaran, et al., 2004; Theeranuphattana & Tang, 2008; Hofmann &
Locker, 2009; Akyuz & Erkan, 2010; Elgazzar et al., 2012), there is a scarcity of research



papers when more specific contexts, such as SMEs, are considered. This gap is confirmed in
recent work by Bititci et al. (2012) who conducted a literature review and stressed that further
challenges in relation to performance measurement include performance measurement in
SMEs, and indeed sustainability issues in performance measurement. Islam & Karim (2011) is
one of the few recent studies that examined supply chain performance measurement in SMEs.
They found that there are significant differences in the strategic approach of SMEs and large

firms when manufacturing performance is measured.

Furthermore, while the literature on various aspects of sustainability strategy creation in
SMEs (e.g. Gadenne et al., 2008) and/or food supply chains (e.g. Dieu, 2006; Cox et al.,
2007; Jamsa et al., 2011) has recently started to develop, a careful examination of the
literature indicates only a handful of contributions that have specifically addressed
sustainability performance measurement in supply chains in the context of SMEs (Gunther &
Kaulich, 2005; Lee et al., 2012), and none in the context of SMEs in the food supply chain.
Gunther & Kaulich (2005) proposed an eight step environmental performance measurement
tool identifying broad impact categories such as waste and depletion of resources, but not
specific sustainability measures. Lee et al.’s (2012) study focused on SMEs examining green

SCM practices as opposed to performance measures.

Furthermore, just as there are differences between SMEs and large firms, so there are
differences between micro, small and medium-sized firms. The smaller the firm’s size (i.e.
the closer the size of a firm is to that of micro firms), the greater the incidence of a result-
oriented culture, patronage and owner-managers at the helm, particularly in very small
family-run businesses (Sharma, 2004; Ghobadian & Gallear, 1997). Hausman (2005) found
that the smaller firms often employ individuals based on familial relationships rather than
skill set and competence, and that this can affect managerial ethos and outlook (Ghobadian &
Gallear, 1997). This is important because it has implications both in terms of the
implementation of practices, such as those supporting sustainability, and in terms of the
performance derived. The study of Russo & Tencati (2009) on corporate social responsibility
practices found that micro, small and medium-sized enterprises showed different managerial
approaches and responsible behaviours. This important finding led them to call for more
research investigating the patterns that differ within the SME category for prevalent
management issues, such as sustainability. However, to date, research on firm size differences

has almost exclusively focused on SMEs versus large firm experiences (e.g. Vaaland &



Heide, 2007; Banomyong & Supatn, 2011). We have also been unable to find any research
that has addressed this important emergent research need identified by Russo & Tencati

(2008) in the context of sustainability performance measurement or food supply chains.

The preceding arguments indicate that a major gap exists in the literature for our
understanding of sustainability performance measurement in supply chains in the context of
SMEs in the food supply chain, and in our understanding of how micro, small and medium-
sized firms themselves differ in performance. Our work addresses this shortcoming by
investigating sustainability performance, analysing the effect of firm size at SME level
(micro, small and medium) on various appropriate measures developed through a careful
review of sustainability measures for food supply chains found in the literature. This
approach ensures that our evaluation of sustainability performance is both context-specific to
SMEs and uses a defined set of measures that help to ensure that meaningful comparisons can
be made (Kolk, 2004). It helps to ensure that the measurement framework reflects the
objectives of SMEs in the food chain, which are the focus of this paper (Aramyan et al.,
2006). Differences in sustainability performance need to be examined in order for supply
chain members to judge their sustainability contribution and identify where improvement is

needed. In this paper, we seek responses to the following research questions:

1. How do micro, small and medium-sized members (i.e. growers, manufacturers,
wholesalers, retailers) of the Greek food chain perform in key sustainability measures?

2. Are there any differences in the sustainability performance of the Greek food chain
with respect to SME firm size?

Given that our empirical work examined Greek food SMEs, we need to highlight the fact that,
in general, Greek SMEs have some unique characteristics compared to the average European
Union’s SMEs. Micro firms represent 96.6% of the total Greek firms while the EU’s average
is 92.2% (Small Business Act, 2012). They also account for 56.6% of total employment and
39.9% of value-added in comparison with the EU average of 29.7% and 21.2% respectively
(Small Business Act, 2012). The average number of employees in a Greek SME is
significantly lower (2.75) than the EU average (4.22) (Small Business Act, 2012; Wymenga et
al., 2012). Hence, the typical Greek SME is smaller than the average EU SME and, in the
Greek food sector, 90% of the production and processing businesses are SMEs
(Lambrinopoulou & Tregear, 2011). Finally, in accordance with the definition of SMEs from

the European Commission (European Commission, 2005), both the number of fulltime



employees and annual turnover were taken into account in this work to determine the
classification of firms in terms of size. Subsequently, the micro category included firms
employing less than 10 persons and with annual turnover or annual balance sheet totalling no
more than €2 million. The small category included firms employing less than 50 persons and
with annual turnover or annual balance sheet totalling no more than €10 million. In the
medium-sized category, we included firms with less than 250 employees and with annual
turnover no more than €50 million or annual balance sheet totalling no more than €43 million

(European Commission, 2005).

In the following sections, we provide an overview of the key sustainable performance
measures in relation to food chains focusing on SMEs, the methodology employed in the
empirical work and an analysis of the findings. In the remaining two sections, we provide a
discussion of the major findings, the conclusions and the key managerial, policy and research

implications emanating from this work.

2 Sustainability performance measures for food chains

In the context of the food supply chain, we have adapted a performance measurement
framework widely used in the supply chain literature (Aramyan et al., 2007; Shepherd &
Gunter, 2006). This framework is advantageous because it enables us to take into account the
characteristics of seasonality in production, product safety and sensory properties found in
food chains (Aramyan et al., 2007). The framework allows chain-wide measurement and
accommodates the inclusion of non-financial measures which are important in the
sustainability context (Shepherd & Gunter, 2006). The framework we used comprises five
categories (Table 1); consumption, flexibility, responsiveness, product quality and total supply
chain (based on Aramyan et al., 2007 and Carter & Rogers, 2008). Within this framework,
we have identified and classified a total of 18 sustainability measures relevant to food
industry supply chains identified from the literature contributions which are shown in the
third column of Table 1. In the remainder of this section, each category of measures is

explained.



Table 1 Sustainability supply chain performance measures

Performance Sustainability measures Source of measures Related Literature
Element
Consumption 1. Production / operational / |Gerbens-Leenes et al., (2003) |McElroy et al., (1993); Shrivastava (1995); Brown, (1996);
raw materials cost Zhu & Sarkis (2004) Holmes et al., (1996); Klassen & McLaughlin (1996);
2. Storage cost Vasileiou & Morris (2006) Handfield et al., (1997); Angell & Klassen (1999); Beamon
3. Delivery and distribution |Aramyan et al., (2007) (1999); Klassen & Whybark, 1999); Carter et al., (2000);
cost Sarkis (2001); Gerbens-Leenes et al., (2003); Kolk (2004);
4. Waste Zhu & Sarkis (2004); llbery & Maye (2005); Mintcheva
5. Financial cost (2005); Dieu (2006); Maloni & Brown (2006); Shepherd &
6. Gross profit margin Gunter (2006); Vasileiou & Morris (2006); Aramyan et al.,
(2007); Rogers et al.,( 2007); Carter & Rogers (2008);
Lundgvist et al., (2008); Seuring & Muller (2008); Coley et
al., (2009); Molnar & Gellynk (2009); Akkerman et al.,(
2010); Ma & Wang (2010); Parfitt et al., (2010); Banomyong
& Supatn (2011); Kaipia et al., (2013).
Flexibility 7. Flexibility in extra Aramyan et al., (2007) Sarkis (2001); Chan & Qi (2003); Gunasekaran et al., (2004);
volume orders Trienekens et al., (2008) Lohman et al., (2004); llbery & Maye (2005); Sanchez &
8. Flexibility in delivering |Bai et al., (2012) Perez (2005); Shepherd & Gunter (2006); Aramyan et al.,
in extra point of sales (2007); Trienekens et al., (2008); Bai et al., (2012).
Responsiveness | 9. Responsiveness in the Aramyan et al., (2007) Ziggers & Trienekens (1999); Persson & Olhager (2002);
arranged lead time Trienekens et al., (2008) Shepherd & Gunter (2006); Aramyan et al., (2007);
10. Responsiveness in Trienekens et al., (2008); Molnar & Gellynk (2009).
delivery in terms of
arranged point of sale
11. Responsiveness in

delivery in terms of the
ordered type of product
(exact code, quality, etc.)




Performance Sustainability measures Source of measures Related Literature
Element
Quality 12. Quality of the firm’s Vasileiou & Morris (2006) Brown (1996); Ghobadian & Gallear (1997); Handfield et al.,
product Aramyan et al., (2007) (1997); Angell & Klassen (1999); van der Vorst (2001); Heller
13. Product conservation Trienekens et al., (2008) & Keoleian (2003); Keeble et al., (2003); Ilbery & Maye
time Carter & Rogers (2008) (2005); Lewis (2005); Tracey et al., (2005); Maloni & Brown
14. Consistency of (2006); van der Vorst (2006); Vasileiou & Morris (2006);
traceability system Aramyan et al., (2007), Marsh & Bugusu (2007); Carter &
15. Storage and delivery Rogers (2008); Trienekens et al., (2008); Coley et al., (2009);
conditions Parfitt et al., (2010); Dabenne & Gay (2011).
16. Quality of packaging
Total supply 17. Firm’s perception of its | Aramyan et al., (2007) Complementary performance measures to those identified in
chain own supply chain Carter & Rodgers (2008) the literature, which were introduced by the researchers in
performance parallel with Aramyan et al., (2007) and Carter & Rodgers
18. Firm’s perceptions of (2008).

market opinion regarding
its supply chain
performance




Firms need sustainability measures that are relevant and context specific. The context of this
research was twofold: food supply chains and SMEs. It was therefore important that the
choice of sustainability measures in our research reflected the food supply chain and SME
contexts, and in this respect, we were cognizant of the following requirements/constraints
recommended by Gerbens-Leenes et al. (2003) for measuring sustainability in food
production systems: (i) that the measures provide relevant information about the sustainability
of the system, (ii) that reliable and accurate measurement is possible, (iii) that the data are
available and (iv) that the measures can inform management choices and help to optimize

production.

Whilst large firms often have the resources and technical budgets to develop and implement
sophisticated performance measurement systems, SMEs efforts continue to be hampered by
resource limitations (Wagner et al. 2003, cited in Vaaland & Heide, 2007). This view is
widely shared in the sustainability literature (e.g. Banomyong & Supatn, 2011; Gunther &
Kaulich, 2005; Biondi et al., 2000). Banomyong & Supatn’s (2011) research on developing a
supply chain performance tool for SMEs revealed that SMEs need a limited set of measures
that pertain to data that is readily available or easily accessible. Gunther & Kaulich (2005)
noted the comparatively much greater difficulties that SMEs face in the collection of data
pertaining to environmental sustainability (Biondi et al., 2000). They advised focusing on
data already being collected by the SME and advocated priority be given to raw materials,

energy consumption and waste, which are particularly relevant to food chains.

To this end, the first group in our framework comprised measures relating to consumption.
For sustainability, reducing consumption is an important contributor. Sustainability is a
globally collective goal. Reaching a point where sustainability has been achieved is not
something that any single firm can achieve on its own. Reaching a point where sustainability
has been achieved, that is, according to sustainability’s definition, when globally, collectively,
we have reached a point where there is ‘enough, for all, forever’ (Murray et al., 2012), is a
point to which the collective efforts of all facets of society engaged in production and
consumption need to contribute. However, inevitably, the efforts and their outcomes will vary
from one actor to another. Accordingly, individual firms can only strive to contribute as best
they can towards sustainability. One important measure of this contribution is their own level
of consumption, and hence it is vital that measures of consumption are part of their appraisal

of their sustainability performance (Zhu & Sarkis, 2004).



Sustainability advocates that unless resource use is curbed, modern society risks collapse
through over-exploitation of the available resources (Murray et al., 2012). Sustainability in
food supply chains addresses how a firm can avoid depleting resources, or otherwise reduce
its ecological footprint, while at the same time maintaining economic viability. Measuring
sustainability performance in the SME context therefore, requires the inclusion of measures
that can represent both consumption and expenditure (Zhu & Sarkis, 2004), in conjunction
with profitability (Vasileiou & Morris, 2006). In this SME context therefore, within this first
category, we adopted consumption-based measures of expenditure (costs) to meet the
requirements as proposed by Gerbennes-Leenes et al., (2003). In essence, sustainability is
comprised of the triple bottom line thinking: economy, environment and society (Gimenez et
al., 2012). As the firms reduce their consumption, and as they reduce waste, they become

more sustainable.

Production/operational/raw materials cost is a measure of the SME’s direct internal resource
consumption in making the product. A central principle of sustainability is the deployment of
production processes and resources (raw materials and labour) in a manner that enhances total
environmental and socio-economic welfare (Angell & Klassen, 1999). The food supply
chain’s production processes can have a significant negative impact on sustainability if not
designed effectively and managed efficiently (Shrivastava, 1995; Angell & Klassen 1999).
Conversely, well designed production and delivery processes incorporating the latest
environmental technologies can reduce total operating costs (Angell & Klassen, 1999).
Labour can also form a significant element of resource consumption in production within
food supply chains. Production and operational costs therefore reflect the extent of the firm’s
achievement in deploying less resource—intensive and hence more sustainable farming

techniques and/or processing technologies (Maloni & Brown, 2006).

Delivery and distribution costs are a measure of both energy consumption in making the food
product available to subsequent chain members and of responsible logistics management.
Both have emerged as critical issues in food supply chain sustainability in recognition of the
ever increasing ‘unit price’ of delivery and distribution (Carter et al., 2000; Maloni & Brown,
2006). Delivery and distribution costs reflect the extent of ‘scale and spread’ of a firm’s
logistics operation. Responsible logistics management seeks to minimise ‘scale and spread’
through for example sourcing inputs locally, sourcing its total requirements from fewer

suppliers and targeting and marketing to a more local customer base, and will be reflected in
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reduced delivery and distribution costs. Reducing what has become known as ‘food miles’,
namely the distance travelled from grower/breeder to end-user, in turn has a positive effect on
reducing fuel consumption and carbon emissions (Maloni & Brown, 2006). It is clear that
reducing ‘food miles’ has become a key objective of governmental transportation policy
(Gerbens-Leenes et al., 2003). The success of SME’s attempts to create shorter, more local
food supply chains (Ilbery & Maye, 2005) through their location and route planning systems
and through joint planning efforts with other chain members (Seuring & Muller, 2008) will be

evident through their measurement of delivery and distribution costs.

Storage costs are also an important measure of energy consumption in making the food
product available in a fit-for-purpose condition to other chain members and customers.
Storage costs are a measure of resource consumption that is incurred in part because the
product is ‘idle’ in the food supply chain, and it is primarily for this reason that it is
considered separately from the production and delivery/distribution consumption measures
discussed previously. Storage costs associated with ageing processes are an unavoidable
necessity for many members of food supply chains (Coley et al., 2009). Short term bulk cold
storage of the product to preserve its condition, maximise subsequent shelf life and minimise
perishability is to some extent also a necessity, however in sustainability terms, bulk cold
storage costs represent an ‘extra’ non-value adding component of resource consumption. This
consumption is in fact only needed to prevent the finished product from becoming waste
because other mechanisms that would place the product with the customer sooner are absent.
As such, the success of food supply chain members’ efforts to increase their stock turns,
thereby reducing their finished product inventory, and hence reduce one of their potentially
largest components of energy consumption will be easily and visibly evident to an SME from
the expenditure incurred on storage. Lower consumption through reduced storage is
particularly salient given that energy use in chilled storage can be very high (Coley et al.,
2009).

Waste is one of the most pervasive sustainability issues in food supply chains (Maloni &
Brown, 2006) and minimisation is frequently identified in the literature as a core measure for
sustainability in food production (Gerbens-Leenes et al., 2003). According to Parfitt et al.,
(2010), as much as 50% is the most frequent estimate of the amount of all food grown that is
lost or wasted before and after it reaches the consumer (Lundgvist et al., 2008). Other

estimates suggest that over 30% of certain foods produced worldwide, such as fresh fruits and
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vegetables do not even reach the market (Kader, 2005). Three types of waste are
characteristically common in food supply chains: wastewater (typically from cooling and
heating processes); solid by-products including rejected raw materials and rejected packaging
and process residues; and air pollutants and surplus heat from boilers/heaters (Dieu, 2006).
Waste reduction therefore has the potential for significant gains in resource consumption
abatement (Sarkis, 2001). Waste measurement and reporting is an essential food chain
sustainability measure irrespective of firm size (Kaipia et al., 2013). It provides evidence to
the firm and other chain members of the extent to which practices for waste prevention and
minimization are being successfully applied (Mintcheva, 2005). Reduction in waste can
liberate financial resources for re-investment in new environmental technologies that can help
to further minimise waste and that can be adopted relatively quickly and easily in food supply
chains, particularly in those echelons that employ continuous operations processes (Angell &
Klassen, 1999).

Financial costs are a measure of resource consumption in the administration of food supply
chain operations. It is relevant to sustainability, particularly for SMEs, because it represents
expenditure that could otherwise be invested to augment sustainability. It represents
expenditure which is likely to be minimised if the firm promotes employee well-being, which
in turn is likely to reduce employee turnover (Brown, 1996). Financial costs refer to the
overall cost of labour administration and are incurred when administration is needed for
recruitment, selection, contracting and severance. Expenditure increases as employee
turnover rises. For SMEs, high employee turnover can be a devastating drain on capital.
Financial costs are also incurred, for example, through negligence and compensation claims
related to employee safety and welfare. Good working conditions for employees, including
rights, provisions and protection, and safer warehousing and transportation practices (Brown,
1996; Carter et al., 2007) are likely to improve employee motivation and operations
productivity, and reduce absenteeism and employee turnover (Carter & Rogers, 2008).
Accordingly, the extent to which the SME has been successful in implementing responsible
employee well-being policy and practice will be reflected in lower overall financial costs
(Holmes et al., 1996; McElroy et al., 1993).

As mentioned previously, to these consumption-based expenditure measures it was necessary
to add gross profit margin. This was identified by Kolk (2004) as a key sustainability measure
given that sustainability performance is also linked to market gains and economic viability

12



(Klassen & McLaughlin, 1996; Handfield et al., 1997). It is a measure of the ability to grow
and prosper (Vasileiou & Morris, 2006), and to provide returns for responsible investment.

Collectively, the consumption-based measures, in conjunction with gross profit margin are
important sustainability measures for SMEs because they determine the financial resources
available for re-investment in specific areas to further improve sustainability. For example,
Klassen & Whybark (1999) identified process adaptations to change acquisition, production
and delivery processes to reduce waste as an important sustainability investment, made
possible through the re-invest of savings from reductions in the consumption of raw materials
and other transformation process resources. Reducing delivery and distribution costs can
enable the firm to invest in ‘green logistics’ solutions which recognise that consumption
through logistics is affected by the mode of transportation, and the combinations of modes of
transportation, and which seek to minimise the total consumption (llbery & Maye, 2005).
Examples of ‘green logistics’ solutions include freight conversion to alternative and more
sustainable fuels (Rogers et al., 2007) and co-modal freight planning systems (Akkerman et
al., 2010). Reducing storage costs can enable the firm to re-invest in the tuning and
optimisation (Ma & Wang, 2010) of that refrigeration that is necessary, for example the
freezing of the final product ready for distribution, or the cold storage needed for product
ageing purposes. As already noted, reducing financial costs potentially releases financial

resource to re-invest in any of the aforementioned areas.

Our second group of measures relate to flexibility, an extensively used performance measure
in both the supply chain (Sanchez & Perez, 2005; Lohman et al., 2004; Chan & Qi, 2003) and
the food supply chain literature (Bai et al., 2012; Trienekens et al., 2008; Aramyan et al.
2007). Flexibility is a measure of the firm’s ability to re-route food product within the supply
chain in order to avoid waste. It is therefore an essential sustainability measure in the food
chain context given the perishability of the food products. This is particularly important in
the later stages of the food chain, as losses incurred here are not only the loss of the product
itself, but also the loss (i.e. waste) of all the resources devoted to getting the product so far
down the chain. As such, two flexibility sustainability measures are particularly important for
SMEs operating in food supply chains: flexibility in delivering to extra points of sale, and
flexibility in extra volume orders (llbery & Maye, 2005). Waste and fuel consumption can be
reduced when the ability to change the output levels of goods produced (Aramyan et al.,

2007) and the ability to change planned delivery points are present. As Shepherd & Gunter
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(2006) argue, flexibility signals to other upstream and downstream members in the chain the
firm’s ability to deal with changes in demand or supply, and thus their capability firstly to help
reduce resource consumption, and secondly to contribute to the provision of products to the
end-customers (Gunasekaran et al., 2004). Thus, delivery and volume flexibility directly
support other sustainability practices, and enable the chain members to maximise the amount
of useable food within the chain, and consequently also to maintain competitiveness (Sarkis,
2001). Furthermore, flexibility is an important sustainability measure in food chains because
the ability to re-route and/or alter delivery volumes can potentially offset the losses that may

occur due to poor responsiveness, as discussed below.

Our third group comprises three measures that are concerned with responsiveness. Similar to
flexibility, they reflect the ability of the chain members to avoid wasted product as it
progresses through the food chain, and consequently also to deliver a high customer service
(Shepherd & Gunter, 2006). Responsiveness therefore also addresses perishability, and is a
measure of the firm’s accuracy and ability to consistently get the right product in the right
place, at the right time. The wrong product, the wrong place, the wrong time, or any
combination of these mistakes, risks not only the delivered product’s fitness for further
processing or use expiring, but also the loss of other perishable inputs sourced by the
customer, particularly in situations where perishable inputs from multiple sources need to be
combined quickly to make the product. It is for these reasons that the literature highlights
both the relevance and prevalence of responsiveness as a key sustainability dimension in food
supply chains (Molnar & Gellynk, 2009; Trienekens et al., 2008; Aramyan et al., 2007;
Persson & Olhager, 2002). Accordingly, we propose three measures of responsiveness: the
responsiveness in meeting the arranged lead times (i.e. right time), the responsiveness in
delivering to the arranged point of sales (i.e. right location), and the responsiveness in
delivering the product as ordered (i.e. correct type and quantity). Again, like flexibility, these
measures are an important gauge for SMEs of their efforts to contribute directly to the waste
and consumption reduction efforts of other members upstream in the supply chain, thereby

helping to maximise sustainability throughout the chain.

The fourth category of sustainability measures, comprising five measures, concern product
quality. Final product quality and the associated raw material quality are widely recognised
and used as key sustainability performance criteria (Keeble et al, 2003; Aramyan et al., 2007;

Trienekens et al., 2008). Angell & Klassen (1999) argue that placing quality at the centre of
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operational strategy facilitates the implementation of a robust sustainability drive in the
supply chain. It is likely to be for this reason that quality is being used by food chain actors to
address consumers’ environmental anxieties (Ilbery & Maye, 2005). This is important
because waste in the food chain is one of the biggest barriers to sustainability (Parfitt et al.,
2010). Both consumer confidence in the quality and safety of food products at the end of the
chain, and chain member confidence upstream in the chain are critical factors for reducing
food waste (Vasileiou & Morris, 2006), and hence for reducing consumption of energy and
materials in the production process. Alongside quality of the firm’s product, four other
product quality-related sustainability measures hold particular significance in food chains for

helping to reduce waste and resource consumption.

Product conservation time is an important determinant of final product quality. Product
conservation time refers to the length of time a food product within the chain maintains the
desired properties and characteristics before it starts to deteriorate and become unusable. Itis
analogous to product shelf life which is specific to packaged ready for consumption foods
(Aramyan et al., 2007). Product conservation time is closely correlated with the amount of
waste generated by actors in the food supply chain (Heller & Keoleian, 2003), and is to some
extent dependent on storage and delivery conditions. It is an important sustainability
measure, because knowledge of a product’s conservation time enables the firm, in
collaboration with other actors in the food chain, to better plan the nature and timing of
operations and delivery in order to avoid the conservation time being exceeded, and hence
resource being wasted. Furthermore, improved product conservation time supports the
flexibility sustainability measures as it affords the firm greater flexibility in delivering to extra
points of sale and in extra volume orders. It is important to note however, that product
conservation time and storage costs must be considered together given that bulk-cold storage
can prolong product conservation, but can also consume high levels of energy (Coley et al.,
2009).

A near mandatory requirement in food supply chains is food traceability (van der Vorst et al.,
2001; van der Vorst et al., 2006). It is considered an essential sustainability measure because it
serves a number of important roles in reducing food waste and hence resource consumption.
Firstly, traceability culminates in the food chain being able (via the final product labelling) to
provide confidence to the consumers about the food products’ quality, origin and safety

(Carter & Rogers, 2008; llbery & Maye, 2005). Secondly, it provides similar confidence to
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the firms within the chain at each successive value-adding stage. Thirdly, in the event that
there is a food scare resulting from unexpected events (e.g. the discovery of tampering),
immediate product recall is inevitably required, and traceability information is essential for a
rapid response, for identification and isolation of the problem and for mitigation (Maloni &
Brown, 2006; Dabbene & Gay, 2011). The sooner the root cause can be identified the sooner
the processing of unusable (or potentially unusable) and hence un-saleable product can be
halted, reducing waste and resource consumption. Traceability also has an important
operational role, enabling chain members to map product flows within the chain which can
then be re-engineered to help reduce resource consumption, notably resources consumed in

delivery and distribution.

Recent advances in food packing technologies (Marsh & Bugusu, 2007) have highlighted the
significant potential for providing products which cost less and are more environmentally-
friendly (Handfield et al., 1997). In tandem, regulatory and/or consumer demands for
recyclable or returnable packaging and for clearer information on the nutritional and dietary
characteristics of the food products (Maloni & Brown, 2006) has heightened the importance
of the need for packaging of good quality (Angell & Klassen, 1999). As with traceability,
good quality packaging provides consumer confidence in the quality of the food product
(Vasiliou & Morris, 2006). If advantageous - to improve flexibility for example - it can also
extend product conservation time, and/or reduce the need for resource consumption in cold
storage. As noted above, these factors can positively contribute to waste reduction. Not
surprisingly, packaging in food supply chains is closely scrutinised and has become an
important sustainability issue (Heller & Keoleian, 2003). With ‘total lifecycle’ impact
assessment increasingly prevalent (Lewis, 2005), packaging of good quality with enhanced
labelling can positively contribute to reduced packaging waste (Carter & Rogers, 2008), to the
profitability of food supply chain members (Tracey et al., 2005), and hence to the opportunity

for SMEs to re-invest in the aforementioned technologies or other sustainability measures.

To the preceding 16 food supply chain sustainability measures, we have added two
complementary measures informed by the studies of Aramyan et al., (2007) and Carter &
Rogers (2008) which constitute the fifth performance category of our analysis. These
recognise explicitly the importance of the chain members’ own evaluation of their overall
performance as a contributor to the sustainability of the food supply chain, and also the

members’ own evaluation of the possible external market’s opinion of that performance. The
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latter is particularly salient as it is a gauge of consumer confidence in the food products and
therefore has reputational implications and consequences (Carter & Rodgers, 2008) to the

firm’s longevity and sustainability.

3 Methodology

To address the research questions, we employed 18 single item sustainable performance
measures which we evaluated for individual members of the supply chain as well as the chain
as a whole. We chose to employ single item measures due to their simplicity, brevity and
global measurement (Fuchs & Diamantopoulos, 2009). Also, we were only interested in a
general measure of each performance element and hence asked the respondents to provide an
overall perception, judgment or impression about the element of inquiry (Poon et al., 2002)
and we avoided a lengthy questionnaire. In this way, we aimed to highlight the chain members
that over-perform and underperform in each sustainable performance measure and the areas

where the whole food chain needs to improve.

The firms that were eligible to participate in this research were identified through relevant
directories such as the ICAP Business Directory (ICAP, 2007: a, b, ¢) and our sample covered
a representative number of firms from both the various supply chain stages and the sectors
involved. Initially we contacted each firm by telephone to identify the potential respondents —
“key informants”. As we were focusing on SMEs, the appropriate “key informant” was
normally the general manager or the owner of the firm who was deemed appropriate to
answer our questionnaire due to their expert knowledge of the sustainable food chain
performance of their organizations. By following this approach, the quality of responses was
improved (Fynes et al., 2005).

The research initially employed a semi-structured interview that facilitated the questionnaire
design (Subsection 3.1). This was followed by a pilot study of the questionnaire (Subsection

3.2) whilst the final questionnaire supported our data collection (Subsection 3.3).
3.1 Semi-structured interview facilitating the questionnaire design

The questionnaire was pre-tested through a qualitative stage where we employed a semi-
structured questionnaire in a satisfactory sample of qualitative interviews with senior supply

chain practitioners and academics. Six senior academics were selected for the questionnaire
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pre-testing process and that selection was made based on their academic expertise.
Subsequently, they all had significant expertise in the field of supply chain management and
they had detailed knowledge of the food sector and of SMEs. Similarly, five supply chain
management practitioners who had relevant knowledge of the food sector and had significant
experience working with SMEs were deemed appropriate respondents for the qualitative
interviews. As our work focused on the major product categories (i.e. dairy, fruit, meat,
vegetables) of the Greek food supply chain, we also aimed to select individuals who
command a good knowledge of most of these product categories. Our questions focused on
the five categories of supply chain sustainability measures (i.e. consumption, flexibility,
responsiveness, quality and total supply chain performance) aiming to confirm their relevancy
in measuring sustainability in SMEs in the food supply chain. Comments were prompted in
relation to these measures based on our literature review and we followed a free-flowing line
of questioning (Scott et al., 2013). Appendix A presents the semi-structured interview guide,
its key topics and relevant questions that were discussed with respondents. Based on
comments and feedback received during the qualitative interviews, we created the final list of
the 18 measures. These were deemed as the most appropriate for measuring sustainability
performance for SMEs in the Greek food chain. This pre-testing resulted in specific
suggestions being provided and the refinement of the final questionnaire. The practitioners
and academics who participated in the qualitative stage did not take part in the quantitative

stage of this work.
3.2 Structured questionnaire: Pilot study

The questionnaire was also piloted in a sample of 36 SMEs from the Greek food supply chain.
This sample aimed to represent successfully the examined supply chain stages (role or tier)
and the three SME categories. Therefore, the pilot test was conducted with nine growers, nine
manufacturers, nine wholesalers and nine retailers. We also included three firms per chain
stage for every firm size under examination (e.g. three micro, three small and three medium-
sized firms). In addition, in each chain stage, we guaranteed that at least two firms (out of
nine) were dealing with dairy, fruit, meat or vegetable products. Therefore, the sample of the
pilot test covered all potential sub groups of the food supply chain firms according to the
chain stage, the SMEs category and the examined food product. These 36 firms were
excluded from the final sample and their responses were excluded from our analysis. The

results of the pilot test helped us to refine the questionnaire and to improve its wording.
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3.3 Data collection employing the final questionnaire

We employed a structured questionnaire survey to empirically validate our supply chain
performance model. Survey was very appropriate for this type of research and has been
frequently used in the past for performance evaluation in a supply chain (Islam & Karim,
2011; Fantazy et al., 2009; Molnar & Gellynk, 2009; Chow et al., 2008; Lai et al., 2004). The
questionnaire was divided in two sections. The first section included questions on the five
performance categories (consumption, flexibility, responsiveness, quality and total supply
chain) and, as was discussed in Section 2, we adopted and adapted the measurement items
from the studies reported in the third column of Table 1 (“source of measures”). Consumption
measures were assessed in terms of the percentage of the firm’s total turnover while the
remaining measures were evaluated on a seven point Likert scale (1 = Extremely satisfactory
performance; 2 = Quite satisfactory performance; 3 = Slightly satisfactory performance; 4 =
Neither satisfactory nor unsatisfactory performance; 5 = Slightly unsatisfactory performance;
6 = Quite unsatisfactory performance; 7= Extremely unsatisfactory performance). The second
section included questions on demographic representation in order to analyse the differences

in performance with respect to the size of the firms.

The final quantitative data collection stage focused on the key supply chain members
(breeders / growers / grower associations [hereafter referred to as growers], manufacturers,
wholesalers / importers / exporters [hereafter referred to as wholesalers] and retailers) of the
Greek food chain in relation to firm size. It is worth stressing that many changes have taken
place in this food chain during the past two decades including the advent of many
international manufacturers and retailers, the significant investment in logistics infrastructure
(such as developing warehouses and using composite / multi-temperature distribution) by the
major retail multiples, the use of sophisticated systems for various purposes (e.g. traceability
and inventory management) and the increased popularity of own brand (private label)
products (Bourlakis & Bourlakis, 2001; Bourlakis et al. 2012). The latter has resulted in an

increase of retail power which follows a similar trend across the globe.

Data collection was carried out by a professional research agency by means of a Computer-
Aided Personal Interviewing system and we only solicited one response from each firm
sampled in the survey. Questionnaires were answered through telephone surveys representing
every Greek region. It is useful to stress that a contact by telephone can improve the response

rate as it allows the researcher to introduce the study to participants, to identify the right “key
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informants” and to arrange a time to conduct the survey based on their availability (Kopczak,

1997).

On many occasions, these “key informants” suggested other SMEs who might be interested to
participate in our work and, they also suggested other SMEs with whom they were
collaborating. As a result, the initial sampling frame included 2,950 members. 1,024
questionnaires were answered but 27 responses were not usable due to significant amounts of
missing data. Subsequently, we analysed 997 responses representing micro, small and
medium-sized firms and where both the number of full time employees and annual turnover
were considered for determination of the size of firms in line with the EU’s definition.
Overall, in these 997 responses, the “key informants” indicated their perceptions in relation to
the sustainability performance measures examined. Here, it is worth acknowledging that any
self-reported, perceptual measure can be subject to bias. But when there is no objective data
or there is a major difficulty to obtain them (e.g. due to commercial sensitivity in our case),
then expert judgments reveal important insights into the problem at hand. Similar methods
were followed by several past studies (Tan et al., 2002; Gunasekaran et al., 2001). Finally, we
employed analysis of variance (ANOVA) to determine whether the chain members have
significant differences with respect to the 18 performance measures. ANOVA is a widely used
statistical method for investigating significant statistical differences in performance and many
examples can be found in the supply chain literature (Greer & Ford, 2009; Kahn et al., 2006;
Lai et al., 2004).

4 Empirical Findings

In Table 2, we provide a profile summary of respondents based on their position in the firm
(i.e. general manager, marketing manager, owner, sales manager, trade manager and other)

and the corresponding firm size (micro, small and medium-sized).

20



Table 2 Profile summary of respondents

Firm size category

Micro Small Medium
Position in the company Frequency (%) Frequency (%) Frequency (%)
General Manager 207 35.02% 148 46.39% 2 2.30%
Marketing Manager - - 4 1.26% 18 20.69%
Owner 362 61.25% 86 26.96% - -
Sales Manager - - 27 8.46% 24 27.59%
Trade Manager 3 0.52% 43 13.48% 33 37.93%
Other 19 3.21% 11 3.45% 10 11.49%
Total 591 100% 319 100% 87 100%

The majority of respondents for micro firms are owners whereas the majority of respondents
for small firms are general managers; a more “balanced” representation of various positions is
evident for medium-sized firms. Table 3 shows the number of firms in each key food supply
chain stage (tier) and their size. Our sample included 591 micro (59%), 319 small (32%) and
87 medium-sized (9%) firms in total. We have 164 firms classified as growers (16%), 226
firms classified as manufacturers (23%), 434 firms classified as wholesalers (44%) and 173
firms classified as retailers (17%), leading to 997 firms in total. The breeders and growers are
family-based firms. The grower associations are operating with 28 employees on average
whilst the rest of the chain members employ various numbers of employees, with retailers
having the highest number of employees on average (89).

Table 3 Firms classified according to supply chain role and firm size

Growers Manufacturers Wholesalers Retailers Total

Micro 139 82 233 137 591
Small 19 108 167 25 319
Medium 6 36 34 11 87

Total 164 226 434 173 997

On average, the level of turnover is between €500,000 and €1,000,000 for the growers,
manufacturers and wholesalers. For retailers, the average turnover is €200,000 — €500,000.
Grower associations have the biggest warehouses (3587.45 m? on average) and retailers the
smallest (609.59 m? on average) and all of the firms surveyed in this research are using
transportation vehicles (trucks) for their operations. The breeders / growers and the grower
associations were grouped together as they showed similar behaviour regarding their supply
chain role and performance. Breeders / growers and grower associations are considered as
first tier suppliers as, we advocate that, suppliers providing to farmers other agricultural input

(e.g. machinery, fertilisers, equipment etc.) are second tier suppliers. A similar perspective has
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been followed in many previous agri-food and supply chain management research papers (see
for example, Blundel & Hingley, 2001; Thakkar, et al., 2009).

4.1 Firm size versus supply chain stage (members’ role)

One of the unique contributions of this research is that we analysed the performance
differences among micro, small and medium-sized firms with respect to their supply chain
stage / members’ role (namely growers, manufacturers, wholesalers and retailers). We do not
report the non-significant differences due to space limitations and in order to serve the
purpose of the paper which is to find out size-related differences among SMEs. Hence, the
following subsections focus on reporting the significant differences only, in terms of firm size
in the ANOVA test (at 0.05 significance level, see also Appendix B for a detailed description
of all differences) and where the best performer for each measure is emphasized in bold.
Finally, we discuss the implications of the lack of significant differences between the micro,

small and medium sized enterprises in the discussion section (Section 5).
41.1 Growers

The growers in the Greek food supply chain do not generally have processing operations, with
the micro growers (and some small ones) serving primarily local markets. Table 4 reports
significant differences in performance measures when growers’ data is analysed using
ANOVA. There are two statistically significant differences in the sustainable performance
measures with respect to firm size for the growers. Small growers perform better in terms of
flexibility in extra volume orders and consistency of traceability system and average scores
indicate “very satisfactory” perception in terms of these two variables. There are no
statistically significant differences in performance between micro firms and the total sample
or between medium firms and the total sample in terms of flexibility in extra volume orders

and consistency of traceability system.

Table 4 Differences between micro, small and medium-sized growers

Performance Measure Micro Small Medium Total
(n=139) (n=19) (n=6) (n=164)
Mean (std) Mean (std) Mean (std) Mean (std)

Flexibility in extra volume orders 3.26 (2.02) 1.95(1.03) 3.67(1.75) 3.12(1.97)

Consistency of traceability system 2.53(2.03) 1.26 (0.56) 1.50(0.84) 2.35(1.93)

A possible explanation of these findings may relate to the fact that the micro growers do not

have enough capacity (and flexibility) to cope with changes in orders as they produce small
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volumes. These firms have not developed their supply chain and they often do not have the
time, resources or information (and flexibility) to deliver the requested extra volume orders
(Morgan, 2004). Medium-sized firms on the other hand may be negatively impacted by their
size in relation to flexibility because although they have larger capacity in comparison to
micro and small firms, they usually deal with large, multiple retailers or wholesalers and their
production capacity is not always sufficient to accommodate extra, large orders from these
firms (see Blundel & Hingley, 2001; Hingley, 2001). Specifically, Hingley (2001, p. 63)
stresses that modern retailers favour working with large and medium-sized agri-food suppliers
in their effort to rationalise their supply base and to achieve “supply chain economies and
partnership gains”. Traill & Pitts (1998) analyse the U.K. mushroom supply chain and note
that large retailers source this product predominantly from large and medium-sized producers.
Overall, medium-sized suppliers tend to sell their produce to retailers and wholesalers
notwithstanding that many of them could follow alternative, additional market routes selling
their products to farmers’ markets, manufacturers, food service companies and with the latter
depending on the type of product and its characteristics (Bourlakis & Weightman, 2004). In
terms of the consistency of using a traceability system, micro firms are likely to be operating
in local markets, in relatively short supply chains giving products to local firms or even
selling directly to consumers under the “laikes” format (see Alamanos et al., 2013), the Greek
equivalent of farmers” markets (Guthrie et al., 2006). We are also aware that nowadays many
micro agri-food farmers / growers compete successfully in global markets by working closely
with agricultural cooperatives and exporter associations (Hazell et al., 2010; Jraisat et al.,
2013). Nevertheless, the vast majority of the micro farmers of our sample indicated that they
have limited international ambitions and the local market presents their key selling priority.
Due to the above reasons, these firms may be less likely to use consistent traceability systems.
Conversely, small and medium-sized growers may be shipping greater distances serving large
retailers and wholesalers concerned with traceability implementation. This may be the main
reason underlying the better performance of small (and to some extent medium-sized)

growers in comparison to micro growers.
4.1.2 Manufacturers

Following an ANOVA test for manufacturers (Table 5), we observed a successful performance
of micro firms in terms of gross profit margin. These micro manufacturers sell primarily to

local and regional retailers and wholesalers (see relevant work in the UK by Blundel &
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Hingley, 2001). Hence, we can contend that these micro firms could enjoy lower distribution
costs compared to small and medium-sized manufacturers which sell nationally. In addition,
many of these micro firms manufacture usually niche products (see work by Blundel &
Hingley, 2001; Hooley & Saunders, 1998). This niche production can be supported by a
protection designation of origin or protected geographical indication status (see O’Reilly &
Haines (2004) for other national manufacturers possessing a regional, speciality product and
forming SME marketing networks). These micro manufacturers are normally members of
local micro-business networks which can be very supportive (see Phillipson et al., 2006) and
could be a major countervailing force against various financial demands opposed by other
local supply chain members such as local retailers (Amato & Amato, 2009). Hence, we can
argue that a micro manufacturer possessing a strong product and operating in a local / regional
(and usually niche) market will also be in a good position to protect itself against retailers’
extra financial demands (see Amato & Amato, 2009; seminal work by Porter, 1974). Overall,
the above points could provide a possible explanation for the larger gross profit margins
exhibited by micro (and to some extent by small manufacturers too, see Table 5). On the
contrary, medium-sized manufacturers distribute to larger national retailers and wholesalers
and could therefore be facing higher financial demands. For the remaining performance
measures exhibiting statistical significance, medium-sized firms outperform both small and

micro manufacturers.

Table 5 Differences between micro, small and medium-sized manufacturers

Performance Measure Micro Small Medium  Total
(n=82) (n=108) (n=36) (n=226)
Mean (std) Mean (std) Mean (std) Mean (std)

Gross profit margin 12.05 11.26 5.60 (3.33) 10.56
(10.58) (10.77) (10.02)
Flexibility in extra volume orders 3.02 (1.70) 2.23(1.28) 2.17 (1.66) 2.51 (1.55)

Flexibility in delivering in extra points of 3.04 (1.83) 2.33 (1.61) 2.08 (1.36) 2.55 (1.69)
sales

Quiality of packaging 2.21(1.64) 1.85(1.41) 1.44(0.77) 1.92(1.44)
Firm’s perception of its own supply chain 2.46 (1.17) 1.97 (0.75) 1.97 (0.77) 2.15(0.95)
performance

Firm’s perceptions of market opinion 2.37(1.18) 1.98(0.89) 1.97(0.97) 2.12(1.03)
regarding its supply chain performance

In comparison to growers, manufacturers are more likely to have operational systems in place

and, therefore, they are more flexible to accommodate changes in customer volume orders and
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points of sales (see relevant work by Carlsson, 1991). Specifically, medium-sized
manufacturers outperform micro (and small) manufacturers in most sustainability measures
given in Table 5. This can be related to higher economies of scale achieved by these firms in
various operations (see Thakkar et al., 2009) including packaging. In terms of the firm’s
perception of its own supply chain performance and the firm’s perceptions of market opinion
regarding its supply chain performance, micro manufacturers perform worse than small and
medium-sized manufacturers. This is a reflection of their poor performance in flexibility in
extra volume orders, flexibility in delivering to extra points of sales and quality of packaging.
Micro manufacturers may be aware of their poor performance in these measures and they may
have resource constraints as well as limited use of relevant systems and processes. Therefore,
they are aware of their limitations. Equally, medium-sized manufacturers perform slightly
better than small manufacturers (for these two measures - firm’s perception of its own supply
chain performance and the firm’s perceptions of market opinion regarding its supply chain
performance). These firms are possibly aware of their ability to attract higher economies of

scale (and scope by manufacturing products in similar categories) in their operations.
4.1.3 Wholesalers

Assimilar analysis for wholesalers reveals that small firms perform better in most performance
measures with the exception of quality of packaging (Table 6). Specifically, packaging in the
food sector requires specific know-how (see Sonneveld, 2000) and medium-sized wholesalers
may be able to have better access to the necessary resources (skilled personnel, funds,

technology) than micro and small wholesalers.

Table 6 Differences between micro, small and medium-sized wholesalers

Performance Measure Micro Small Medium Total
(n=233) (n=167) (n=34) (n=434)
Mean (std) Mean (std) Mean (std) Mean (std)

Consistency of traceability 2.24(1.55) 1.80(1.31) 2.03(1.82) 2.05(1.50)

system

Quiality of packaging 340(2.44) 258(2.25) 1.71(119) 2.95(2.35)

Firm’s perception of its own 2.36 (0.98) 2.07(0.84) 247 (140) 2.26(0.98)

supply chain performance

Firm’s perceptions of market 2.31(1.14) 2.08(0.90) 253(1.21) 2.24(1.07)

opinion regarding its supply chain

performance

Medium-sized wholesalers also serve more distant markets (compared to micro and small

wholesalers) and, due to this longer distance, they need to have high quality packaging to
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preserve the food items during transportation (see Peri, 2006). At the same time, micro
wholesalers are less inclined to have consistent traceability systems. This may be related to
the fact that they serve primarily the local market. A similar finding was noted for micro
growers. It may also be the outcome of the low profit margins that wholesalers generally
command compared to other chain members (see Dawson, 2004; Martinez, 2002), making the
use of traceability systems, which are quite expensive, possibly prohibitive. Equally, small
wholesalers (and medium) are more inclined to achieve consistency in terms of traceability. In
terms of the last performance measures, small wholesalers seem to perform slightly better in
both (firm’s perception of its own supply chain performance and the firm’s perceptions of

market opinion regarding its supply chain performance).
4.1.4 Retailers

Finally, the ANOVA test performed for retailers indicates that micro firms outperform small
and medium-sized firms in terms of gross profit margin (Table 7). This can be explained by
the fact that the micro retailers of our sample are generally operating in remote and distant
areas and sometimes they have a monopoly by being the sole grocery retailer running the only
food store (most likely a small store format) in a village. These micro retailers are most likely
to be buying from local growers and local manufacturers and, over the years, they have
nurtured long-term relationships with growers and manufacturers as can be expected by a
local micro-business network (Phillipson et al., 2006). Naturally, these micro retailers were
recommended by other supply chain members of our sample (especially by growers and to
some extent by manufacturers) co-located within the same vicinity. Overall, by being part of
this local micro-business network, these micro retailers may be able to obtain satisfactory
product prices. Equally, small and medium-sized retailers of our sample had stores
predominantly in semi-urban and urban areas. This is not surprising, as small and medium-
sized retailers normally operate larger food retail store formats too (e.g. large supermarkets)
which require a larger catchment area, higher density of population and large volume of
product sales in order to be profitable and sustainable (see Langston et al., 1997). Medium-
sized retailers’ waste performance measure, which is the cost of waste as a percentage of
turnover is much lower than the micro and small firms. Medium-sized retailers manage larger
volumes of product than the micro and may perform better in terms of reducing waste by
having implemented appropriate practices and processes and by achieving higher economies

of scale too (Thakkar et al., 2009). This may be attributed to the significant correlations
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identified between the size of the company and the initiatives taken to improve environmental
performance and quality management certifications acquired (Massoud et al., 2010). Our
finding is also in line with the research by Ilomaki & Melanen (2001) who note that firm size
matters in relation to environmental issues in general and in relation to waste management in
particular. They highlight that micro and small firms are not interested to the above due to
“the entrepreneur’s lack of time for environmental issues, secondly, the entrepreneur’s lack of
knowledge and thirdly, the minimal economic significance of environmental issues,
particularly wastes, to the micro enterprises” (Ilomaki and Melanen, 2001, p. 215). Finally,
small firms perform better in terms of flexibility in extra volume orders and responsiveness in
delivery in terms of the ordered type of product (exact code, quality, etc.). A similar finding

was noted for small growers in relation to the flexibility performance measure.

Table 7 Differences between micro, small and medium-sized retailers

Performance Measure Micro Small Medium Total
(n=137) (n=25) (n=11) (n=173)
Mean (std) Mean (std) Mean (std) Mean (std)

Gross profit margin 14.81 5.67 (5.28) 5.44 (3.64) 12.66
(11.53) (11.03)

Waste 6.95 (6.54) 3.58(3.82) 2.00(1.80) 5.95(6.13)

Flexibility in extra volume orders 2.80 (1.57) 1.80(0.96) 2.55(1.75) 2.64 (1.54)

Responsiveness in delivery in terms of  1.77 (1.11) 1.48 (0.65) 2.55(2.30) 1.77 (1.18)
the ordered type of product (exact code,
quality, etc.)

415 Greek Food Chain

We also examined the differences between micro, small and medium-sized firms in the whole
sample in order to expose the under- and over-performing firms. Similar to the preceding
analysis, out of the 18 performance measures, we only report those where we observe
significant differences in terms of firm size (at 0.05 significance level, see Table 8). The best

performer for each measure is emphasized in bold.
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Table 8 Significant differences with respect to firm size (ANOVA test)

Performance
Measure

Micro
(n=591)
Mean (ST D)

Small
(n=319)
Mean (ST D)

Medium
(n=87)
Mean (ST D)

Total (n=997)
Mean (ST D)

Production /
operational /
raw material
cost

43.74 (27.99)

49.53 (26.20)

50.93 (29.65)

46.32 (27.67)

Gross Profit
margin

12.52 (11.35)

11.45 (11.40)

8.10 (8.60)

11.83 (11.22)

Delivery and
distribution
cost

6.55 (6.70)

8.40 (7.05)

5.61 (6.99)

7.07 (6.90)

Flexibility in
extra volume
orders

2.82 (1.69)

2.25 (1.27)

2.49 (1.78)

2.61 (1.59)

Flexibility in
delivering in
extra points of
sales

3.04 (1.89)

2.38 (1.54)

2.52 (1.73)

2.78 (1.80)

Responsiveness
in delivery in
terms of
arranged point
of sale

2.00 (1.43)

1.76 (1.12)

1.95 (1.36)

1.92 (1.34)

Responsiveness
in delivery in
terms of the
ordered type of
product (exact
code, quality,
etc.)

2.07 (1.62)

1.71 (1.20)

1.89 (1.43)

1.94 (1.49)

Product
conservation
time

3.59 (2.15)

3.16 (2.00)

3.32 (2.21)

3.43 (2.11)

Consistency of
traceability
system

2.35 (1.80)

1.84 (1.42)

1.75 (1.47)

2.14 (1.68)

Storage and
delivery
conditions

1.80 (1.17)

1.55 (0.94)

157 (1.01)

1.70 (1.09)

Quality of
packaging

3.35 (2.43)

2.36 (2.05)

1.84 (1.58)

2.90 (2.32)

Firm’s
perception of
its own supply
chain
performance

2.41(1.12)

2.06 (0.81)

2.24 (1.13)

2.28 (1.04)

Firm’s

2.34 (1.15)

2.09 (0.90)

2.24 (1.09)

2.25 (1.08)
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perceptions of
market opinion
regarding its

supply chain

performance

Number of 4.18 (2.24) 20.51 (10.92) 86.49 (46.00) 18.73 (29.05)
employees

Size of 754.05 (1437.86) 2427.49 (2501.67) 4642.92 (3398.86) 1727.86 (2430.71)
warehouses

Number of 3.14 (2.26) 6.23 (4.84) 9.30 (10.80) 4.99 (5.27)

trucks

*Storage 1.36 (0.48) 1.25 (0.46)
**Turnover 5.81(1.81) 6.71 (1.14) 6.68 (1.22) 6.22 (1.61)

* 1. We handle the storage of our products; 2: Storage is handled by another firm
** 1:<20,000 €; 2: 20,000 - <50,000 €; 3: 50,000 - <100,000 €; 4: 100,000 - <200,000 €; 5: 200,000 - <500,000
€; 6: 500,000 - <1,000,000 €; 7: > 1,000,000 €

Specifically, micro firms outperform small and medium-sized firms only in terms of
production / operational / raw material cost and profit margin. This can be explained by the
simpler management structures employed by micro firms. Cagliano et al. (2001) confirm this
and note that micro companies are more likely to follow a “traditional” management model
being influenced by local and contingency factors whilst larger SMEs are more likely to
follow formalised management practices and structures. Due to this lack of formal and
detailed management practices and processes, micro firms are expected to have a poorer,
partial and incomplete understanding of operations when compared to small and medium-
sized firms and, hence, they may be less able to estimate their costs properly. The latter is
supported by Cagliano et al. (2001) who note that smaller SMEs (e.g. micro) tend to focus on
just implementing various operational aspects whilst the larger SMEs (e.g. medium-sized) are
more focused on strategic planning, business formalisation and financial control in relation to
their operations. Hence, micro firms may perceive the relevant costs to be lower than they
actually are. Table 8 also shows that micro firms have also higher gross profit margins.
However, this may be due to the greater prevalence of owner-managers in micro firms
compared to the greater prevalence of managers (and non-owners) in small and medium-sized
firms (see Table 2). The presence of owner-managers creates a heightened level of loyalty
from the local market, particularly with food micro retailers where there are frequent, repeat
customers and there is a high level of customer contact (Rudder, 2003). There is also an
accompanying perception of better quality of local produce. These factors, in turn, have been
observed to afford such firms the ability to command premium prices (Ghobadian & Gallear,

1997) thus supporting higher profit margin.
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Medium-sized firms perform better in terms of delivery and distribution cost which may be
due to the economies of scale enjoyed (Cagliano et al., 2001) and they also perform better in
the consistency of traceability system and quality of packaging. This may be explained by
increased knowledge and skills possessed by the greater number of people working in these
firms as also noted by Cagliano et al. (2001). Small firms perform better in terms of the
remaining measures. Specifically, they perform better for the responsiveness and flexibility
measures (see Table 8). Small firms also outperform in terms of product conservation time but
the score of this measure is alarming (a mean score of 3.16 for small firms and a mean score
of 3.43 for all firms suggesting slightly satisfactory). We need to stress that product
conservation time is affected by the highly perishable nature of food products (see Bogataj et
al., 2005) and this is reflected as a challenge for the SMESs operating in the food chain.
Particularly for micro firms, product conservation requires specific knowledge in applying the
preservation technologies as well. Overall, product conservation time needs to be urgently
improved for all firms as this poor score creates major concerns for product quality (see Peri,
2006) and subsequently supply chain, and consumer, safety (see Bogataj et al., 2005; Sahin et
al., 2007). Another interesting difference relates to storage and delivery conditions where
small firms outperform micro firms and perform slightly better than medium-sized firms. This
may be due to high level of skills required especially for food products in terms of deliveries
and storage where a cold chain needs to be maintained throughout (Bogataj et al., 2005);

conversely, micro firms underperform in this measure.

In terms of overall perception of a firm’s supply chain performance, small firms outperform.
This is also the case with respect to perceptions of the market’s opinion about the firms’
performance. In terms of demographics of the firms, the average number of employees is 5
for micro firms, 21 employees for small firms and 87 employees for medium-sized firms
(figures rounded up). The size of warehouses and number of trucks operated by the firms is
consistent with the firm size. There is a significant difference between medium-sized firms
and the sample average in terms of storage, where “1” indicated storage owned by the firm

and “2” indicated storage outsourced. Turnover is also found to be consistent with firm size.

Finally, the previous findings highlighted a major concern, i.e. product conservation time. The
latter merits further investigation and it provides an opportunity to cross-examine that
measure (and others) between various product categories. Table 13 (Appendix B) summarises

a range of sustainability performance measures where there are significant differences
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between SMEs dealing with fruit, dairy, meat and vegetable products. Specifically, in terms of
product conservation time, there are significant differences between SMEs in the vegetable
product category only where small firms perceive their performance higher than other firms.
Likewise, there are significant differences between micro, small and medium-sized firms in
terms of delivery and distribution cost in the dairy and vegetable product categories. For
example, in the dairy category, the delivery and distribution cost is lower for micro firms and
it is lower for medium-sized firms from the vegetable category. Additionally, there are
differences in terms of flexibility in extra volume orders across all product categories and
between micro, small and medium-sized firms. In terms of flexibility in delivering in extra
points of sales, there are differences between micro, small and medium-sized firms
representing fruit, dairy and meat products. Here, small firms from the fruit category perceive
higher their performance compared to micro and medium-sized firms whereas medium-sized
firms perceive their performance higher in the dairy and meat product categories. We also
found differences between SMEs only in the dairy product category in connection with
responsiveness in the arranged point of sale and responsiveness in delivery in terms of the
ordered type of product. Here, small and medium-sized firms perceive their performance
higher than that of micro firms. Differences were identified in consistency in using a
traceability system and storage and delivery conditions in the dairy and vegetable product
categories where medium-sized firms perceive their performance higher. Equally, medium-
sized firms representing all examined product categories perceive their performance higher in
relation to quality of packaging. Finally, there are significant differences between the SMEs
representing the fruit, dairy and meat product categories in relation to firm’s perception of its
own supply chain performance. Here, small firms perceive their performance higher than
others in fruit and meat product categories, and medium-sized firms perceive their
performance higher in the dairy product category. In terms of firm’s perceptions of market
opinion regarding its supply chain performance, there is a difference only in the dairy product
category where medium-sized firms perceive their performance higher. We are confident that
the above analysis provides useful insights for the key differences between various firm sizes

in connection with the examined food product categories.
5 Discussion

Most previous work has examined large firms versus SMEs (see Islam & Karim, 2011) and

when SMEs were examined, researchers tended to analyse SMEs from various industries (see
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Banomyong & Supatn, 2011) or some categories were not included (see Koh et al. 2007
where micro firms were excluded from a performance measurement of SMEs). Equally,
limited work has examined sustainability performance measurement in supply chains for
SMEs (Gunther & Kaulich, 2005; Lee et al., 2012) and none, according to our knowledge, in
relation to SMEs in the food supply chains. Based on the above, we believe that our work has
addressed this gap in the performance measurement literature (Bititci et al., 2012) by
shedding light on the major sustainable performance differentials between all SME categories
(micro, small and medium-sized firms) and by focusing at the same time on the same chain,
the Greek food chain, an approach that has been recommended by Banomyong and Supatn
(2011).

Specifically, in this paper, we conducted a comparative analysis of Greek food chain members
in relation to firm size and illustrated their sustainable performance differences. This analysis
highlighted that small growers, small wholesalers and small retailers exhibited better results
in relation to numerous sustainability measures and only the medium-sized manufacturers
performed better, albeit followed closely by small manufacturers in terms of performance. We
believe that small growers, wholesalers and retailers could have benefitted from the locality
parameter as they are members of a local micro-business network (Phillipson et al., 2006).
For example, small growers have a guaranteed income by selling their products to local
buyers (retailers and wholesalers). Equally, retailers and wholesalers serving their locality
may have a monopoly or even oligopoly and may benefit from having developed long
relationships with their local customers and suppliers (growers). Moreover, they have fewer
costs by operating in rural areas and in smaller geographical areas (e.g. transport costs, labour
costs). To our knowledge, this is a unique finding as no previous study has examined the role
of locality in relation to sustainability performance measures by analysing separately local
micro, small and medium food firms. Conversely, the medium-sized manufacturers seem to be
the exception. This can be explained by the fact that manufacturing is an asset and resource
intensive process where large economies of scale achieved by medium-sized manufacturers
can result in heightened performance; the latter finding confirms previous research work (see
for example, Carlsson, 1991; Thakkar et al., 2009). In addition, some patterns have emerged
in terms of sustainability performance between these chain members. Specific medium-sized
manufacturers and wholesalers perform better in relation to the “quality of packaging”
measure. This can be attributed to the fact that these members may distribute products to

national retailers and as they transport these products over large distances, they need to have
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more robust operations (Thakkar et al., 2009) including better and higher quality packaging.
Another pattern emerging between these members relates to the locality parameter and the
“consistency of traceability system” measure. For example, our analysis illustrated that micro
growers and micro wholesalers which serve primarily the local market were underperforming
in that measure. Our explanation is that these members may not be able to find a major
commercial reason to implement these expensive systems as their priority is to serve their
local, loyal and long standing customers (see for example, Alamanos et al., 2013); hence, they
may be less inclined to implement traceability consistently. We believe that this is another
unique finding as no previous work has demonstrated the role of size, for firms operating in a
locality, in relation to implementation of traceability, a key sustainability performance
measure. A final pattern is related to the “gross profit margin” measure and with micro
manufacturers and retailers outperforming the rest of the chain members. This increased profit
margin may be related to the locality parameter (e.g. local sourcing and selling) and the mode
of operation. Micro retailers are likely to build strong relationships with their local customers
(see Blundel & Hingley, 2001) since the owner/manager of the firm is the face of the
business, bringing a human aspect to the relationship. Micro manufacturers are also likely to
produce niche and tailor made products to the local and regional market (e.g. with protection
designation of origin status and protected geographical indication status) which also enjoy
higher profit margins (see Amato & Amato, 2009; Hooley & Saunders, 1998). Hence, these
findings demonstrate few key strategic paths which micro firms could follow. To our
knowledge, the above findings also provide specific, original insights for the role of firm size
in relation to the gross profit margin measure based on a unique cross-examination of the
sustainability performance of various food supply chain members. The above address
succinctly the first research question: How do micro, small and medium-sized members
(growers, manufacturers, wholesalers, retailers) of the Greek food chain perform in key

sustainability measures?

In terms of the second research question (Are there any differences in the sustainable
performance of the Greek food chain with respect to firm size?), our analysis revealed a clear
sustainability performance top performer, the small firms. This is an original finding
considering the scarcity of research work examining firm size differences in relation to
sustainability performance for food firms despite the fact that many authors have
recommended research in that domain (see Bititci et al., 2012; Russo & Tencati, 2009). Small

firms excel in most sustainable performance measures and appear to be more flexible and
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responsive. This finding extends previous work by Cagliano et al. (2001, p. 474) who noted
that “small companies perform highly on the practices associated with customer orientation”
including flexibility and responsiveness to customer orders. Small firms also seem to excel
compared to micro and medium-sized firms. For example, small firms seem to have the right
number of employees (not a single owner operation as the micro firm), serve the right
customer within the right reach (in the locality as noted earlier) and enjoy the right
operational capacity to serve these customers and be flexible and responsive. Hence, these
firms have manifested an ability to leverage “scalable supply chain management-related
competences” resulting in the creation of a superior sustainable performance (Arend &
Wisner, 2005). On the other hand, micro firms perform better in the “Production / operational
/ raw material cost” and “Gross profit margin” measures. As mentioned earlier, we believe
that the locality parameter may have an influential role to both measures as these firms source
and sell primarily locally and manage products that are niche, hence, more profitable (see for
example, Amato & Amato, 2009; Blundel & Hingley, 2001; Hooley & Saunders, 1998).
Therefore, we could argue that micro firms could be more sustainable as they operate fewer
food miles and source locally as noted by Ilbery & Maye (2005). Nevertheless, their poor
performance in the rest of the measures (especially in “product conservation time”, “quality of
packaging” and “waste” [for micro retailers only, see Table 7]) does not permit us to make
this argument. The medium-sized firms perform better in the “delivery and distribution cost”,
“quality of packaging” and “consistency of traceability system” measures. These are asset,
resource and technical skills-intensive processes where medium-sized firms will benefit by
achieving economies of scale and by having access to capital and people with the right skills
(see for example, Carlsson, 1991; Thakkar et al., 2009). We also need to stress that these
medium-sized firms sell nationally and sometimes they export their products to international
markets and international retailers where “consistency of traceability system” is required
(Hingley, 2001; Jraisat et al., 2013). Subsequently, they are more inclined to implement this
measure. Overall, micro and small firms will be disadvantaged in terms of sustainability
implementation, confirming relevant literature for this extra cost for acquiring these assets
and skills (see Hassini et al., 2012) notwithstanding their limited availability of time,
resources and information (see Vaaland & Heide, 2007). In relation to “product conservation
time”, micro, small and medium-sized firms performed poorly. This finding is of major
concern considering the negative repercussions for consumer health and product safety (see
Bogataj et al., 2005; Peri, 2006; Sahin et al., 2007). Lastly, the final two measures (firm’s

perception of its own supply chain performance, firm’s perceptions of market opinion
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regarding its supply chain performance) seem to reflect the findings for the other measures.
This also validates our results as we have consistent, non-contradictory findings based on

honest and accurate perceptions by the “key informants”.
6 Theoretical, managerial and policy implications

Many theoretical implications emanate from this work. Specifically, Arend and Wisner (2005,
p. 403) note that “conflict exists over how supply chain management affects small and
medium-sized enterprises” and their work found that “SCM is not a good fit for SMES on
several performance measures” (ibid, p. 427). In this paper, we provide a more detailed and
holistic perspective by identifying specific sustainability performance measures where SMEs
excel and / or underperform. In the former scenario (SMEs’ performance excelling), our
results show a good fit between supply chain management and SMEs’ sustainability
performance. In that way, we extend the work by Arend and Wisner (2005) and advocate the
critical role of supply chain management towards SMEs’ operations. The latter is supported
by Hong and Jeong (2006) who assert that an effective supply chain management is a key for
delivering competitive advantage to SMEs. Overall, our work contributes largely to the above
issue considering that researchers tend to ignore the role of logistics and supply chain
management operations for SMEs (see Thakkar et al., 2009). In addition, Arend & Wisner
(2005, p. 406) stress “a lack of modification of the underlying SCM theories to account for
the effects of firm size”. Our paper addresses this point as we modify, and subsequently, test
the relevant supply chain management and sustainability performance literature taking into
account firm size. Subsequently, we show that micro, small and medium-sized firms enjoy
different characteristics and they have a different outcome in relation to sustainability
performance. Therefore, it is not advisable to treat all SMEs (micro, small and medium-sized)
as one and “homogeneous” set of companies. Hence, the latter is a major contribution of our
work as we found small firms excelling in most measures compared to micro and medium-
sized firms. Focusing on the food supply chain context, our work has stressed a largely
neglected dimension: the role of locality and local micro-business networks in relation to
sustainability performance. We believe that food chain researchers should take into account
the social structures and, especially, the local networks and relationships within which SMEs
are part of (Phillipson et al., 2006) as these may have a critical role in relation to
sustainability performance outcomes. Finally, our work develops and tests a plethora of

sustainability performance measures in relation to food SMEs. This fills a major gap in the
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literature considering the absence of formal performance measurement systems (including
sustainability ones) in the context of SMEs (see Bititci et al., 2012; Hong & Jeong, 2006).
More importantly, these measures are grouped under five elements (consumption, flexibility,
responsiveness, quality, total supply chain) as we appreciate the interconnectedness and

linkages that lie amongst them (see Thakkar et al., 2009).

In addition, this work has generated many implications for managers and policy makers. For
example, managers for Greek micro firms need to be alert to the fact that their firms are
underperforming in a range of measures and management action is required. Policy makers
should also support these micro firms and identify ways to improve their sustainability
performance. One possible remedy may be the use of e-business tools that can facilitate
information exchange between supply chain members and could improve their performance in
terms of, inter alia, responsiveness and flexibility especially when SMEs tend to make limited
use of these tools (Levenburg, 2005). A major managerial and policy implication of this work
relates to product conservation time. Managers need to prioritise the development of sufficient
infrastructure and policymakers should provide relevant incentives to SMEs to undertake
appropriate improvements in this measure (and any other measures where there is scope for
improvement). Providing appropriate incentives and subsidies will be critical as most small
firms view environmental measures expensive to undertake (Revell & Blackburn, 2007).
Overall, our work has highlighted a range of areas where improvement is required urgently.
More importantly, we have developed a set of performance measures which can support
managers of Greek SMEs in terms of prioritisation of their resources which are limited for
SMEs.

Finally, we are confident that our work can be beneficial and applicable to other national
contexts considering that 9 out of 10 SMEs are micro firms at European level (European
Commission, 2005) and global levels (Worthington, 2012). Many countries share similar
characteristics with Greece in relation to the role of SMEs within the food context too such as
Southern European, Mediterranean and Middle East countries (see Alamanos et al., 2013;
Bourlakis et al., 2012; Jraisat et al., 2013) notwithstanding that these characteristics can be
relevant to most national contexts (see Small Business Act, 2012); hence, most of the
aforementioned theoretical, managerial and policy implications can be applicable to a wider
audience. For example, the role of locality (and local micro-business networks) for small

firms in relation to sustainability performance can be equally relevant to other national
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contexts. Also, the role of locality for micro firms in relation to gross profit margin was
highlighted in this paper and likewise it can be relevant to national environments. Product
conservation time was found to be of major concern in this work and we are confident that
similar result may be found elsewhere. Our work stressed the major differences in relation
sustainability performance between the three SMEs’ categories (micro, small, medium-sized)
and we expect similar result to be prevalent elsewhere. Based on the above, we believe that
our work can support managers, practitioners and policy makers located in other national

environments.
7 Conclusions

Our work develops and tests a plethora of sustainability performance measures in supply
chains in the context of food SMEs and fills a major gap in the literature considering the
scarcity of relevant work (see Bititci et al., 2012; Gunther & Kaulich, 2005; Lee et al., 2012).
It also highlights the key differences between micro, small and medium-sized firms and,
hence, it extends the current literature that focuses only on the differences between SMEs and
large firms (see Ghobadian and Gallear, 1997; Sharma, 2004).

A limitation of this work is that we made use of specific measures examining a specific sector
in a given national setting (Greek food chain). However, as was noted in the previous section,
the generalisation of findings to other countries is applicable. The methodology followed uses
single item measures to assess sustainable supply chain performance which made Cronbach’s
alpha coefficients non-applicable whilst any self-reported, perceptual measures collected from
a single “key informant” might be causes for possible response bias. It should also be
recognised that the amount of data required in the ANOVA test used in the research grows
exponentially as the number of factors tested increases. Consequently, in our paper, firm size
was considered as the single factor to check for the differences among SMEs. Future research
could include multiple factors (e.g. firm size, chain role, type of product, markets served etc.)
in the analyses if it is possible to collect data from larger samples. Future research could also
include more, multiple item, sustainable performance measures which will be tested to other
sectors and national environments. That research could include large organisations where their
sustainability performance will be benchmarked against the SMEs. Similarly, future research
could examine whether the heightened performance of small firms was the outcome of a
deliberate or an emergent sustainability supply chain strategy (see Bourlakis & Bourlakis,
2001).
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9 Appendix A: Research Methodology
9.1 Semi-structured interview questions

Consumption: How relevant is supply chain consumption with sustainability in the food
supply chain? What is your opinion about the following concerning sustainability in the food
supply chain?

» Production / operational / raw materials cost

» Storage cost

» Delivery and distribution cost

+  Waste

+ Financial cost

» Gross profit margin

Flexibility: How relevant is supply chain flexibility with sustainability in the food supply
chain? What is your opinion about the following concerning sustainability in the food supply
chain?

» Flexibility in extra volume orders

» Flexibility in delivering in extra point of sales

Responsiveness: How relevant is supply chain responsiveness with sustainability in the food
supply chain? What is your opinion about the following concerning sustainability in the food
supply chain?
» Responsiveness in the arranged lead time
» Responsiveness in delivery in terms of arranged point of sale
» Responsiveness in delivery in terms of the ordered type of product (exact code,
quality, etc.)

Quality: How relevant is quality in the supply chain with sustainability in the food supply
chain? What is your opinion about the following concerning sustainability in the food supply
chain?

* Quality of the firm’s product

» Product conservation time

» Consistency of traceability system
Storage and delivery conditions
Quiality of packaging

Overall supply chain performance: How relevant is quality in the supply chain with
sustainability in the food supply chain? What is your opinion about the following concerning
sustainability in the food supply chain?

* Firm’s perception of its own supply chain performance

* Firm’s perception of market opinion about its supply chain performance

Do you have any other comments with respect to sustainable supply chain performance in
food supply chains?
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9.2 The questionnaire

Please report the following measures as a percentage of the firm's turnover:

Q1 | Producing / operational / raw material cost as applicable
Q2 | Gross profit margin

Q3 | Storage cost

Q4 | Delivery and distribution cost

Q5 | Waste

Q6 | Financial cost

Please indicate your level of satisfaction from the following measures for your firm where
1 = Very satisfactory; 2 = Satisfactory; 3 = Somewhat satisfactory; 4 = Undecided; 5 =

Somewhat unsatisfactory; 6 = Unsatisfactory; 7 = Very unsatisfactory

Q7 | Flexibility in extra volume orders 112[3|4(5|6]|7
Q8 | Flexibility in delivering in extra points of sales 112(3|4(5|6]|7
Q9 | Responsiveness in the arranged lead time 112(3|4(5|6]|7
Q10 | Responsiveness in the arranged point of sale 112(3|4(5|6]|7
Q11 | Responsiveness in delivery in terms of the ordered type of 1123|4567
product (exact code, quality, etc.)
Q12 | Quality of the firm’s product 112[3|4(5|6]|7
Q13 | Product conservation time 112(3|4(5|6]7
Q14 | Consistency in using a traceability system 112(3|4(5|6]|7
Q15 | Storage and delivery conditions 1123|4567
Q16 | Quality of packaging for firm’s products 112[3|4|5]|6]|7
Q17 | Firm’s perception of its own supply chain performance 112[3|4(5|6]|7
Q18 | Firm’s perceptions of market opinion regarding its supply 112(3|4(5|6]|7
chain performance

Please provide the following company - demographic information about your firm.

Q19

Number of employees

Q20

Turnover*

112|3]4]5]6]7

*1:<€20.000; 2: €20.001 to € 50.000; 3: €50.001 to € 100.000; 4: € 100.001 to
€200.000; 5: € 200.001 to € 500.000; 6: € 500.001 to € 1.000.000; 7: > € 1.000.001
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10 Appendix B: Empirical Findings on SMEs

10.1 Growers

Table 9 Descriptive statistics for micro, small and medium-sized growers

Measure Micro Small Medium

Producing / operational / raw material

cost 4755 (26.37) 4453 (24.63)  37.5(17.68)

Gross profit margin 14.83 (13.93) 14.3(19.04) 17 (18.38)

Storage cost 5.33 (7.16) 8.8 (15.68) 10.5 (13.44)
Insufficient

Delivery and distribution cost 5.79 (6.91) 6.4 (6.11) data

Waste 5.95 (7.21) 5.27 (6.08) 5.5 (0.71)
Insufficient

Financial cost 10.74 (12.3) 17.5 (19.48) data

Flexibility in extra volume orders 3.26 (2.02) 1.95 (1.03) 3.67 (1.75)

Flexibility in delivering extra points of

sales 3.4 (2.19) 2.26 (1.69) 3.67 (1.97)

Responsiveness in the arranged lead time  2.09 (1.59) 1.63 (0.68) 2.5 (1.52)

Responsiveness in delivery in terms of

arranged point of sale 2.24 (1.81) 1.79 (1.4) 2.5 (1.52)

Responsiveness in delivery in terms of

the ordered type of product (exact code,

quality, etc.) 1.98 (1.42) 1.74 (0.99) 2.5 (1.38)

Quality of the firm’s product 2.42 (2.2) 2.32 (2.36) 1.5 (0.84)

Product conservation time 3.71 (2.18) 3.89 (2.4) 4 (2.53)

Consistency of traceability system 2.53 (2.03) 1.26 (0.56) 1.5 (0.84)

Storage and delivery conditions 1.83 (1.14) 1.74 (1.19) 1.33 (0.82)

Quality of packaging 3.11 (2.39) 2.53 (2.46) 1.17 (0.41)

Firm’s perception of its own supply

chain performance 2.45 (1.16) 2.26 (0.73) 3(0.63)

Firm’s perceptions of market opinion

regarding its supply chain performance 2.35 (1.16) 2.47 (0.9) 3(0.89)
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10.2 Manufacturer

Table 10 Descriptive statistics for micro, small and medium-sized manufacturers

Measure Micro Small Medium
Producing / operational / raw material

cost 45.89 (24.99) 53.9 (21.22) 55.74 (25.97)
Gross profit margin 12.05(10.58)  11.26 (10.77) 5.6 (3.33)
Storage cost 8.74 (8.83) 5.76 (6.88) 5.25 (6.89)
Delivery and distribution cost 9.54 (8.65) 8.15 (6.14) 6.05 (5.1)
Waste 6.27 (7.03) 6.47 (7.97) 3.71 (5.14)
Financial cost 15.66 (16.97) 10.45(10.69) 11.27 (14.62)
Flexibility in extra volume orders 3.02 (1.7) 2.23 (1.28) 2.17 (1.66)
Flexibility in delivering extra points of

sales 3.04 (1.83) 2.33 (1.61) 2.08 (1.36)
Responsiveness in the arranged lead time  1.74 (1.04) 1.62 (0.89) 1.64 (0.9)
Responsiveness in delivery in terms of

arranged point of sale 2.04 (1.53) 1.69 (1.23) 1.67 (1.35)
Responsiveness in delivery in terms of

the ordered type of product (exact code,

quality, etc.) 1.71 (1.02) 1.62 (0.97) 1.44 (0.61)
Quality of the firm’s product 2.12 (1.92) 2.25 (2.17) 1.78 (1.68)
Product conservation time 3.13 (2.08) 3.04 (2.04) 3.28 (2.36)
Consistency of traceability system 2.04 (1.64) 1.87 (1.52) 1.53 (1.25)
Storage and delivery conditions 1.7 (1.04) 1.54 (0.87) 1.44 (0.77)
Quality of packaging 2.21 (1.64) 1.85 (1.41) 1.44 (0.77)
Firm’s perception of its own supply

chain performance 2.46 (1.17) 1.97 (0.75) 1.97 (0.77)
Firm’s perceptions of market opinion

regarding its supply chain performance 2.37 (1.18) 1.98 (0.89) 1.97 (0.97)

54



10.3 Wholesalers

Table 11 Descriptive statistics for micro, small and medium-sized wholesalers

Measure Micro Small Medium
Producing / operational / raw material

cost 39.69 (29.38)  46.15(28.23)  47.07 (32.78)
Gross profit margin 10.19 (9.3) 11,99 (11.22)  13.18 (13.2)
Storage cost 6.6 (6.81) 6.97 (7.24) 6.46 (8.03)
Delivery and distribution cost 7.24 (6.23) 9.08 (7.69) 7.54 (10.49)
Waste 6.13 (6.45) 5.16 (4.96) 6.73 (8.1)
Financial cost 9.51 (11.26) 9.59 (10.42) 13.54 (14.69)
Flexibility in extra volume orders 2.49 (1.45) 2.36 (1.31) 2.62 (1.88)
Flexibility in delivering extra points of

sales 2.58 (1.54) 2.33(1.4) 2.32 (1.61)
Responsiveness in the arranged lead time  1.97 (1.34) 1.78 (1.1) 1.94 (1.35)
Responsiveness in delivery in terms of

arranged point of sale 1.92 (1.4) 1.64 (0.98) 1.88 (1.37)
Responsiveness in delivery in terms of

the ordered type of product (exact code,

quality, etc.) 1.82 (1.1) 1.73 (1.05) 1.85 (1.21)
Quality of the firm’s product 2.34 (2.06) 2.21(2.17) 2.76 (2.41)
Product conservation time 3.45 (2.12) 3.16 (1.9) 3.12 (2.07)
Consistency of traceability system 2.24 (1.55) 1.8 (1.31) 2.03 (1.82)
Storage and delivery conditions 1.77 (1.21) 1.53 (0.99) 1.76 (1.26)
Quality of packaging 3.4 (2.44) 2.58 (2.25) 1.71 (1.19)
Firm’s perception of its own supply

chain performance 2.36 (0.98) 2.07 (0.84) 2.47 (1.4)
Firm’s perceptions of market opinion

regarding its supply chain performance 2.31(1.14) 2.08 (0.9) 2.53 (1.21)
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10.4 Retailers

Table 12 Descriptive statistics for micro, small and medium-sized retailers

Measure Micro Small Medium
Producing / operational / raw material

cost 45.36 (28.63)  57.58 (32.69)  46.71 (39.17)
Gross profit margin 14.81 (11.53)  5.67 (5.28) 5.44 (3.64)
Storage cost 4.77 (7.2) 3.8 (5.35) 3.38 (4.14)
Delivery and distribution cost 4.21 (5.08) 6.09 (6.63) 2.11 (3.33)
Waste 6.95 (6.54) 3.58 (3.82) 2 (1.8)
Financial cost 5.28 (7.03) 5 (4.67) 2.63 (3.29)
Flexibility in extra volume orders 2.8 (1.57) 1.8 (0.96) 2.55 (1.75)
Flexibility in delivering extra points of

sales 3.47 (1.98) 2.96 (1.88) 3.91 (2.26)
Responsiveness in the arranged lead time 2,11 (1.61) 2.24 (1.98) 2.73 (2.2)
Responsiveness in delivery in terms of

arranged point of sale 2.15 (1.78) 2.16 (1.99) 2.27 (1.85)
Responsiveness in delivery in terms of

the ordered type of product (exact code,

quality, etc.) 1.77 (1.11) 1.48 (0.65) 2.55 (2.3)
Quality of the firm’s product 1.9 (1.63) 2.68 (2.63) 1.91 (1.81)
Product conservation time 3.96 (2.16) 3.16 (2.13) 3.73 (2.15)
Consistency of traceability system 2.55 (1.99) 2.48 (1.94) 1.73 (1.19)
Storage and delivery conditions 1.88 (1.2) 1.56 (0.65) 1.55 (0.93)
Quality of packaging 4.18 (2.54) 3(2.33) 3.91 (3.02)
Firm’s perception of its own supply

chain performance 2.4 (1.26) 2.2 (0.96) 2 (1.18)
Firm’s perceptions of market opinion

regarding its supply chain performance 2.35(1.17) 2.32 (0.85) 1.82 (0.75)
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10.5 Greek food chain

Table 13 Significant differences among SMEs for the food products

FRUIT DAIRY MEAT VEGETABLE

Micro  Small Medium Total Micro Small Medium Total Micro Small Medium Total Micro Small Medium Total
(n=172) (n=102) (n=27) (n=301) (n=144) (n=69) (n=13) (n=226) (n=141) (n=87) (n=21) (n=249) (n=134) (n=61) (n=26) (n=221)
mean mean mean mean mean mean mean mean mean mean mean mean mean mean mean mean
(std) (std) (std) (std) (std) (std) (std) (std) (std) (std) (std) (std) (std) (std) (std) (std)

4.35 7.85 5.29 5.38 6.79 8.98 3.59 7.03
Q4 (531) (8.69) (7.27)  (6.65) (7.17)  (7.60)  (4.35)  (7.17)
2.81 222 259 259  2.80 2.29 1.77 2.58 262 221 2.00 2.42 3.05 231 3.15 2.86
Q7 (161) (1.16) (1.48) (1.48) (1.68) (157) (1.01) (1.64) (165 (1.07) (155) (1.48) (1.81) (134) (2.17) (1.76)
3.02 245 270 280 331 2.38 2.08 2.95 270  2.22 2.10 2.48

Q8 (1.82) (1.63) (1.86) (1.78) (2.06) (157) (1.38) (1.94)  (1.78) (L17) (1.48) (158)

2.23 1.38 1.23 191

Q10 (1.82)  (0.69) (0.60)  (1.56)
1.83 136 138  1.66
Q11 (1.24)  (0.66) (0.65)  (1.09)
360 266 323  3.30
Q13 (2.26) (2.00) (227) (2.22)
2.27 181 123 207 251 157 146 213
Q14 (1.84)  (L15) (0.44)  (1.70) (1.90) (1.15) (0.81)  (1.69)
1.72 135 123 158 199 161 138 181
Q15 (1.17)  (059)  (0.44)  (1.01) (1.36) (0.97) (0.85) (1.23)
345 249 156 296  3.01 207 138 263 357 231 210 301 334 256 215 298
Q16 (2.44) (2.01)  (0.80) (2.28) (2.31) (L75) (0.65) (2.15)  (251) (1.98) (1.81)  (2.36) (2.31) (237) (219) (2.35)
250 208 256 236 231 196 162 216 234 193 224 219

Q17 (1.15) (0.78)  (1.09) (1.05) (105 (0.79) (0.65) (0.98)  (1.08) (0.71) (0.77)  (0.96)

2.33 191 169 216
Q18 (1.10)  (0.78)  (0.63)  (1.01)

Q4: Delivery and distribution cost; Q7: Flexibility in extra volume orders; Q8: Flexibility in delivering in extra points of sales;

Q10: Responsiveness in the arranged point of sale; Q11: Responsiveness in delivery in terms of the ordered type of product (exact code, quality, etc.);

Q13: Product conservation time; Q14: Consistency in using a traceability system; Q15: Storage and delivery conditions; Q16: Quality of packaging for firm’s products;
Q17: Firm’s perception of its own supply chain performance; Q18: Firm’s perceptions of market opinion regarding its supply chain performance



