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Abstract. According to different rapports, one of the most important challenges of nowadays is food security and
waste problem. These are also the Sustainable Development Goals till 2030 such as “Zero Hunger”, “Responsible
Production and Consumption”. Strategic and operational interventions can be prioritised across national, regional
or industry level in food supply chains. The aim of this article is to present the possibility of using supplier
relationship management in securing food and reducing waste. The considerations are based on the following
scientific methods: literature analysis, a survey performed using Computer Assisted Telephone Interview among
Polish organic distributors. In the article, the role of supplier relationship management in reassuring sustainable
business was underlined. As a result, the portfolio of tools and advices for practical use, mostly by purchasing and
procurement departments, in food securing and reducing waste was presented. The most important ones are as
follows: traceability, measuring performance, evaluations and collaborative actions.
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Introduction

The challenge of today being supplying healthy diets to 9 billion people in 2050 is very likely to be
met thanks to an overall increase in food production (Augustin et al, 2016). All the more the rate at
which demand growths is astounding. Until 2050, 2.4 billion people more will be living around the
globe. Assuming that per capita incomes and diets have been increasing, in order to sustain global food
security, the global food production will need to grow by 70-100% (FAO, 2009).

Every year about 4.5 trillion tonnes of food is produced worldwide which is paradoxically nearly twice
as much as the amount required to satisfy the food needs of the world. Despite this fact, 870 million
people in the Earth starve and 2 million (which accounts for 12,5% of the population) are malnourished
(Food and Agriculture Organization of the United Nations, 2013).

Food security and reducing the waste problem, according to different rapports, make up for one of the
most important problems of the modern world (EFSA, 2016; RASFF, 2017; FAO, 2017). Its purpose is
also to create a sustainable food system which safeguards food and nutrition security in a way (economic,
social, and environmental) which does not jeopardise the food and nutrition security of future
generations (Bilska et al., 2018; The High Level Panel of Experts, 2014). All people involved in the
system of interactions in which one can shape a sustainable consumption have to collaborate actively
and interactively in order to teach young people in the spirit of responsible consumption (Popescu et al.,
2014). Therefore, sustainable consumption and production are also the Sustainable Development Goals
till 2030 such as “Zero Hunger”, “Responsible Production and Consumption”. It involves reduction of
the food waste by half at the retail and consumer levels and food losses at the post-harvest and production
stages (United Nations, 2018). Minimalization of food losses throughout the supply chain from
production to consumption and sustainable improvements in preservation, nutrient content, safety and
shelf life of foods, enabled by food processing is essential (Augustin et al, 2016). Strategic and
operational interferences can be prioritised across national, regional or industry level in food supply
chains.

Transparency of the supply chain and green supply operation are also important meters among
practitioners and scholars in the field of supply management. Companies have been stressed to seriously
consider their ecological and ethical values thanks to the increasing awareness of the end-customers in
the fields of environment, ecology, and ethics as well as demands to save energy, reduce pollution and
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waste, and ensure consumer safety (Lintukangas et al., 2015). The supplier relationship management
could be beneficial.

Challenge of securing food

Ensuring global food security is still one of the main challenges in the food sector. Different reasons
and global trends increase its importance. For instance, the population has been ageing while the demand
has been rising. Furthermore, growing income levels alongside increasing food prices, changing demand
patterns in the developing the world. The vulnerability of rural farm households has increased due to
more frequent and extreme natural disasters caused by climate changes (Grote, 2014). Human
development and food security go hand in hand and their results are co-determined to a significant
degree. The global food insecurity by 2050 is also strengthened by high competition for resources such
as water and land as well as globally urbanised population (Pérez Vazquez et al., 2018). The increasing
demand for high quality, value-added and customised agrifood products is dictated by globalisation,
along with rapid demographic changes and evolving regulatory and legislative interventions. The food
supply chain is an attractive target for terrorist attacks (Lee, 2003). Numerous challenges to equitable
food access are concentrated in developing countries where environmental burdens — including climate
change, population growth and other socio-economic issues — are concentrated.

In this context, the design, development and operation of efficient agrifood supply chains (AFSCs)
have begun to gain the attention of modern management science. Moreover, the plethora of stakeholders
involved, the complex food safety regulations, the changing consumers' lifestyle trends, the
environmental concerns, the perishability of goods and the instability of weather conditions make for
significant challenges towards the development of supply chains within the agrifood sector (Tsolakis,
2014). International megatrends place new demands on regulators, retailers, producers, manufacturers
and . This challenge is complicated by a considerable amount of overarching issues, including changing
patterns of consumer choice and food consumption, increasing the complexity of food supply chains, an
increasingly ageing population and environmental limitations. In this context, food safety must not be
an inhibitor but an enabler of global food security (King et al., 2017).

The key problems and challenges in food safety are being laid out by transparency for sustainability in
the food supply chain. Both on B2C and B2B market, transparency in the food sector, is one of the
contemporary priorities. The increasing need for food policies that ensure that food is safe and of the
guality consumers expect comes from various food scandals and deficiencies in consumer
communication. Furthermore, consumers increasingly expect that food production processes consider
social concerns and limit harmful influences on the environment. Moving toward improved transparency
requires not only action by stakeholders of the food chain but also knowledge on how and where to
move. Specialists and researchers working in food sourcing, safety, distribution and regulation will
benefit from this clear overview (Schiefer and Deiters, 2013). Reaching transparency for different
stakeholders from diverse backgrounds and cultural identities is, however, a dynamic process which
depends on certain capabilities of organizations and enterprises along the food value chain but also on
the realization of a fitting scheme of communication within the area (Fritz and Schiefer, 2010). Supplier
relationship management is valuable to work it out.

Some suggestions that could create a culture of healthy and sustainable consumption and nutrition as
well as allow facing the future situation of food insecurity are possible.

Firstly, food policy has a unique role for private, non-profit, public and academic stakeholders.

In order to achieve food security by the year 2050 it should be treated as a matter of national security,
and because of that it is necessary to be clear about this challenge and to promote technological progress,
research processes and innovation on food safety with a true commitment and far-reaching vision (Pérez
Véazquez et al., 2018). Policy reforms in agriculture and beyond aid in reducing distortions and changing
consumers' awareness with respect to food waste and resource use inefficiencies linked to human diets.
What is new in this context is the increasing connection between agriculture with other areas such as the
financial and the energy markets (Grote, 2014).
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Increasing the efficiency of the food marketing system and promoting the productivity of farming are
effective measures contributing to rural development in developing countries (Grote, 2014).

Digital technologies will lead to the next agricultural revolution, according to some researchers (Walter
et al., 2017). It is proposed that eco-intensive high-tech agriculture can lead to overcoming food needs
based on sustainable high-tech management (remote sensing, computers, drones and cybernetic
management), where conventional agroecological, agricultural, and biotechnological practices could
exist alongside each other in a harmonious relationship in order to produce more and better food with
less impact on the environment (Pérez VVazquez et al., 2018). Advances in technology and science such
as active packaging, whole genome sequencing, developments in tracing and tracking technologies,
information computing technology and big data analysis have the potential to help alleviate the
challenges and meet demands, but will also contribute to the creation of new challenges. Overcoming
many of these challenges will not be easy for developed economies and large food companies, but it will
pose an even greater threat for small and medium-sized enterprises (SMESs), developing economies and
smallholder farmers, noting that each is a vital component in the global food supply (King et al., 2014).

Climate-smart agriculture (CSA) is a method for altering and reorienting agricultural systems to
support food security under the new realities which arose because of climate change. Widespread
changes in temperature and rainfall patterns threaten agricultural production and raise the vulnerability
of people relying on agriculture for their livelihoods, which includes most of the world's poor. Climate
change disrupts food markets, posing a population-wide danger to the food supply. Threats can be
reduced by increasing resilience and resource use efficiency in agricultural production systems as well
as increasing the adaptive capacity of farmers. CSA advocates for coordinated actions by researchers,
policymakers, farmers, the private sector and civil society towards climate-resilient pathways through
four key action areas: increasing local institutional effectiveness, building evidence, linking climate and
agricultural funding, fostering consistency between climate and agricultural policies. CSA is different
from 'business-as-usual' approaches by highlighting the capacity to implement flexible, context-specific
solutions, supported by innovative policy and funding actions (Lipper et al., 2014).

Furthermore, urbanisation intensifies the role of establishing urban farms, supported by preferably
formal urban agriculture program. It impacts the positive social change implications of urban farms
including better food visibility and food access in low-income areas as well as raising consumer
awareness about growing fresh food (DiDomenica and Gordon, 2016).

Challenge of reducing waste food

While trying to specify the extent of a problem, it is only adequate to present only one of the
organizations — supermarket. One supermarket has wasted approximately 3.3 tonnes of food over two
weeks, according to Bilska et al. with a total value of (sic)5500, mostly meat, fruits and vegetables, cold
meals and fish. The estimated caloric value of dairy products wasted during two weeks amounts to
approximately 243.8 kcal. The estimated mass of dairy products appropriated for social purposes would
feed from 72 to 174 persons per day (depending on the daily reference value) (Bilska et al., 2018).

However, worldwide food waste happens at each of the stages in supply chain management, namely
within agricultural production, post-harvest handling and storage, processing, distribution and final
consumption. Food waste occurs across the supply chain, including all entities — farms, manufacturers,
retailers, consumer-facing business like restaurants or catering services as well as individual consumers
(Ocicka, Razniewska, 2018). In order to reach this ambitious goal, effective prevention measures have
to be implemented. This requires comprehensive knowledge on drivers and reasons for food waste
generation along the food supply chain and the 'hotspots of wastage' (Priefer et al., 2016). Strict private
standards are attributed by Davey & Richards as the main cause of food waste in the fresh food supply
chains of industrialised countries (Davey and Richards, 2013). These are as follows (Devin and Richards,
2018):

- strict supermarket specifications,

- requirement about the quality,
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- non-compliance with food safety requirements,

- unsophisticated supply chains,

- marketing standards or logistic constraints, f. ex transportation problems, requirements such as
minimum order value,

- handling of food products in the store, exceeding of expiry dates,

- ‘price control’ (i.e., as one food rescue respondent noted: fruit was being thrown away because
[supermarkets] didn’t want to lower the price), - excess supply. Consequently, retail operator’s
specifications have a very negative impact on food waste statistics. But this is also the question of
the final costumer responsibility. Hopefully, consumer acknowledgement of suboptimal food has
been rising, after and before the purchase. In retail targeted and feasible for and acceptable by the
food sector strategies, that are based on consumer insights, had been implemented (Rohm et al.,
2017).

The main regulation is Directive 2008/98/EC of the European Parliament and of the Council of 19
November 2008 on waste and cancelling certain Directives sets out the hierarchy of waste, in which the
first and the most crucial action is prevention. Further desirable activities include recycling, preparing
food for reuse, or another recovery, e.g., energy recovery. The last phase is the disposal of food waste;
however, the preceding actions should make this step the last resort. Redistribution of the surplus food
to the most disadvantaged population is a sustainable and appropriate option for minimalizing food
losses, for ex. by non-profit organizations which operate globally (De Boeck et al., 2017). Undoubtedly,
food waste management needs system thinking and responsible participation of all parties, particularly
NGOs, public authorities, business operators as well as individuals, based on common goals and
collaborative actions (Ocicka and Razniewska, 2018). The role of supplier relationship management is
prominent and could consider all of these stages. Especially that according to the European Waste
Directive, the EU plans to obligate its Member States to decrease their food waste by 30% until 2025.

The Role of Supplier Relationship Management

As of recently, incorporating sustainability into the buyer-supplier sourcing decisions has achieved a
significant amount of attention among enterprises and researchers. Even in the literature the notion
Sustainable Supplier Relationship Management (SSRM) can be found. It has become a necessity in
companies’ sustainability efforts. Corporate image of a firm, in terms of environmental, economic and
social behaviour, heavily relies on its supply chain and the sustainability performance of each and every
chain link, including suppliers and sub-suppliers (Leppelt et al., 2013). The buyer-supplier relationship
positively affected the triple bottom line of sustainability which comprises social, economic and
environmental performance measures.

In order to achieve the food sector’s ambitious goals, the concrete activities have to be realised. Until
now most of the prevention measures implemented in the EU Member States were soft instruments like
roundtables, awareness campaigns or networks and information platforms. Besides these soft
instruments, the paper advocates for the introduction of more rigorous approaches like the abolishment
of subsidies on food, amendments to EU regulations and economics (Priefer et al., 2016). Particularly
that food wastage is a cost for suppliers. The observations of the Food and Agriculture Organization of
the United Nations (2011) are consistent with respondents from both of growers’ associations and food
123 rescue organizations which identified that it was typically cheaper for farmers to discard food in
situ, rather than pay transport costs to the retailers distribution centre only to have the product ‘rejected
at the back door’ for not meeting the quality standards (Devin and Richards, 2018).

The portfolio of actions which can be taken by suppliers in this field is quite wide and concerns:

* buying and cultivating raw material
The importance of raw material suppliers selections, incessant control of food quality raw material is

prominent. O production
The goods should be produced with date of use as long as possible, adherence to production principles
and norms. In this place, the collaborative forecasting and demand planning plays a crucial role. Supplier

102



8™ International Conference on Management, Economics and Humanities

7 - 9 December, 2018 Barcelona, Spain

relationship management should also be focused on using after-production rest to produce another
product. The possibility to trace the products in supply chains and the steadiness of production is
captivating. Traceability: electronic-based traceability systems (ETsystems) which are considered as a
valuable instrument for the assurance of food quality and safety, for guaranteeing value added to
products and ultimately, for serving the transparency and sustainability of agri-food chains.

For instance, the theoretical concept and related hypotheses are tested by means of PLS-SEM analysis
of data which comes from the dairy supply chain in Greece. ‘Perceived Control’ and most importantly,
the ‘perceived costs’ over the installation and operation of the ETsystem is the most important aspect
with the strongest direct effect influencing the intention to install and operate such a system. This effect
is stronger when it comes to dairy farmers than in the case of dairy processors. Stronger for dairy farmers
is also the mechanism of identification thus, their need to comply with the expectations of their
social/business group. Convenient findings offered for regulators and policymakers interested in the way
traceability systems could be successfully integrated within an agri-food sector to guarantee its added
value. Limiting the number of voluntariness and the implementation of certain mandatory requirements
is one tool to exploit and would be more effective at the processors' level (Pappa et al., 2018).

* storage

Proper storage will protect food against contamination, deterioration and damage. In the light of supply
chains and supplier relationship management, it is about maintenance of appropriate conditions of food
storage by suppliers (insolation, humidity, temperature etc.), systematically service of the warehouse,
raw material inventory management in terms of dates and food quality.

* (re)packaging

It is important to the upkeep of appropriate conditions of (re)packing (temperature, humidity,
insolation, etc.), re-packaging, eco-labelling. Rationalisation of the package size especially in the case
of products with short sell-by date is often the topic of cooperation with suppliers in search of food
security. Therefore, for example, the progress in novel food packaging technologies involves retardation
in oxidation, aroma emitters, hindered respiratory process, prevention of moisture infusion, use of CO2
scavengers/emitters, ripeness indicators, prevention of microbial attack, ethylene scavengers,
timetemperature sensors, biosensors and sustained release of antioxidants during storage. The novel food
packaging technologies besides the function of containment increase the margin of safety and food
quality. Thus, the novel food packaging techniques are aiding in fulfilling the demands throughout the
food supply chain by adapting to persons own lifestyle (Majid et al., 2018).

* transporting

It is mostly related to the proper preparing of loading, security of shipment and unloading. Return
policies turned out to be a major risk factor for waste at the supplier-retailer interface. According to
Eriksson, Ghosh et al., in Sweden, the retailer only pays for bread that is sold and any bread which is
unsold is returned to the supplier three days before the best-before date. When it comes to fresh fruit and
vegetables only goods of ‘inadequate’ quality are returned but supermarkets have sole rights of
determination on quality, posing a risk of returning them to suppliers by labelling unsold fruit and
vegetables as inadequate quality. In the case of milk, suppliers take back unsold products but only for
waste management. The tendency found in this study was that bread had the highest waste and the most
extensive take-back policy. Vegetables and fresh fruit had medium levels of waste, partly due to
unverified rejections, while milk had a very low level of waste combined with an even lower level of
rejections. It can be concluded that a food supply chain system where the direct costs of waste
management or incentives for waste reduction are detached from the organisation responsible for
producing the waste poses a significant risk factor in food waste generation and hence is a potential
hotspot for waste-reducing measures (Eriksson et al., 2017).

» selling the products on the B2B market

It is possible to discount goods with a short date of use and make-to-order flows management. Value
Stream Mapping (VSM) serves not only as a way to identify and decrease food losses and wastes, but
also as a way to establish links with nutrient retention in supply chains (De Steur et al., 2016). Using
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supplier relationship management the amount of food wasted could be controlled and for example food
which had not sold to distributors could be sold locally (e.g. on market).

Furthermore, when investigating the buyer-supplier relationships deeper, the literature suggests that
appropriate communication and structured information exchange are vital components in establishing a
long-term partnership and maintaining such a relationship (Ghadim et al., 2018).

The relationship between buyer and supplier can be analysed in three dimensions of food security
and reducing waste possibilities: supplier selection, supplier performance review and supplier
development (Kumar and Rahman, 2015).

It is essential for organizations seeking to promote green supply chain management to incorporate the
environmental criteria into the conventional supplier selection practices. Challenges related to green
supplier selection have been broadly recognised by procurement and supplier management
professionals. For an organization, the evaluation and selection of the green supplier is a crucial matter
due to several tangible and intangible criteria involved (Govindan et al., 2017). Recommendations are
derived for future initiatives which should be inspired by already existing initiatives, particularly
considering selecting a cooperation with the suitable partners, competencies involved, timing the start
of the initiative accordingly, and aiming to soon achieve a large scale (Aschemann-Witzel et al., 2017).
The development and execution of practical decision-making instruments that seek to address these
challenges are rapidly evolving (Banaeian et al., 2018). The companies are trying to move towards
sustainable production (Ghadim et al., 2018). The suppliers can be encouraged to secure food and to
waste less of it by using the indices in their performance review by their clients on the B2B market.
Awareness of (and therefore initiatives which reduce) food waste that does not directly affect a firm's
profit can be reinforced through multi-stakeholder cooperation (Derqui et al., 2016).

Moreover, international trade and technological change in agriculture have substantially improved food
security in recent years. For instance, RFID (Radio-frequency identification) is an emerging technology
that can usher vast opportunities in the Agri-food sector. Some of the current applications are animal
traceability, access control system, library management, automatic toll collection and counterfeit or theft
prevention system. Progressions in sensor technology, communication networks and their integration
with RFID technology, are expanding the application domain including intelligent transportation, quality
control, real-time monitoring, traceability system, food safety, and online information systems for end-
user. Unique features of RFID systems show a number of potential benefits like improvements in
efficiency and speed of operations, increased precision of information, minimised labour cost, reduction
of inventory losses (Kumari et al., 2015).

New technologies in agriculture, as well as policies, need to place more stress on promoting dietary
diversity and reducing environmental externalities. Globalising agri-food systems also include changing
supply-chain structures, with a rapid rise of modern retailing, new food safety and food quality standards,
and higher levels of vertical integration (Qaim, 2017). Digital technologies with the Internet of Things
and Big Data are widely considered promising new tools for both increasing competitiveness and
productivity in the agri-food sector and ensuring a more sustainable use of resources. Knowledge and
insights coming from ever-increasing volumes and a variety of digital data may aid in improving risk
management, optimising farm production processes, predicting market trends and enhancing strategic
decision-making capabilities. However, advanced data analytics has also the ruinous power to reshape
the whole string of markets within the agriculture value chain. Digitisation may fundamentally alter the
relations between technology and farms, input suppliers, processing units, traders, retailers and
consumers (Kosior, 2018).

Portfolio of tools and advices referring to supplier relationship management in securing
food and reducing waste — the case of organic food distributors in Poland

The goal of the study was to identify the exploitation by Polish organic distributors different methods
connected to secure food and reduce waste. The research method used in this paper is a survey based on
the research technique Computer Aided Telephone Interview. The study was conducted on a group of
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120 companies that distributes organic food in Poland and employ more than 10 people. The respondents
were selected from personnel responsible for supplier relationship management e.g. sourcing managers.
The study was conducted in December 2017.

Based on the results, analysed companies most often introduce periodic assessment of suppliers on the
basis of results regarding the timeliness of deliveries and apply contractual clauses regarding cooperation
with suppliers. On the foundation of efficiency reports in this respect, they subsequently prepare lists of
unreliable suppliers and apply financial penalties to them. In addition to punctuality, more than half of
the surveyed enterprises also assess suppliers in terms of quality assurance of deliveries. The results of
the survey also show that cooperation with suppliers is increasingly taking place in electronic data
exchange systems, which reduces the risk related to communication disruption in the cooperation.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

N N N N

analyzing commercial terms together with suppliers

using of contractual clauses regarding cooperation with the supplier

forwarding forecasts to suppliers

tracking a product batch throughout the entire supply chain

introduction of joint inventory management to reduce stock levels in your company
(eg VMI)

applying procedures to ensure security of supply against theft / smuggling

introduction of systems for assessment of suppliers' activities regarding the
timeliness of deliveries

introduction of systems for assessment of suppliers' actions regarding quality
assurance of deliveries

introduction of systems for assessment of suppliers' activities regarding the quality
assurance of a finished product

introduction of systems for assessing suppliers' actions regarding the continuity of
deliveries

application of a financial penalties system to unreliable suppliers

developing a list of unreliable suppliers

automation of order fulfillment (eg through the implementation of electronic data
exchange systems, ERP class systems and the use of RFID codes)

Fig. 1. Activities related to assuring the security using supplier relationships management.
Source: own elaboration, N=120.

Besides, the surveyed Polish organic distributors have indicated the following operational
recommendation for supplier relationship management:
» more detailed forecasting methods linked to an improved order planning process, using all the
expertise available,
* make order amendment more accurate by using correct inventory method,
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* range management including removal of slow moving lines (SKU’s) and use tools to assess
underperforming lines,

» better design for shelves,

» common reduce packaging,

* insist on measuring waste using tonnes as the common metric (similarly to the retailers to create
the possibility of comparing and analysing the data),

* develop ‘joint business plans’ to drive the supply chain operations with sharing of information
and trust.

» closer cross-functional team-working within the organisations and between them,

* improve communications over production planning and order timings, regular touch-points to
review progress on a regular basis, regular meetings to evaluate the activities.

Conclusions

The challenges of food security and waste reduction are important, multi-scalar, cross-sector in
nature and complex. It requires the work of diverse actors, including distributors and their suppliers.
Each organisation in supply chains can influence and help to reach the ambitious and important
sustainable goals. The presented in the article various possibilities and activities could be used
in supplier relationship management to reinforce it. Beginning from growing and buying raw
material, production, storage, (repacking), transporting to selling products, the importance of
suppliers’ conscious actions are prominent. Above and beyond, the technology are beneficial
in terms of escalating its efficiency. Using tools and advices presented in the article, the supplier
relationship management can became a helpful method to fill the obligations referring to the
challenges of food sector.

Recommendation and future research

As a result, the portfolio of tools and advices for practical use, mostly by purchasing and procurement
departments, in food securing and reducing waste have been presented. The importance of supplier
relationship management and waste management remain the area of author’s future research.
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