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1 Introduction

Providing people with food is a major challenge in many ways. The challenges associated
with it will become even more important in the future considering the continuously
growing world population. While resources for food production are limited, the Food and
Agriculture Organisation (FAO) of the United Nations (UN) estimates that approximately
one third of the produced food does not reach the consumer (Gustavsson et al. 2011). Lost
food is not only a problem because it cannot be used to feed people who need it, but
because it also involves a considerable waste of resources (FAO 2017a). The current
amount of food waste would meet the calorie requirements of 1.9 billion people. In
addition, according to UN statistics around 815 million people worldwide are currently
suffering from hunger (UNITED NATIONS 2015b). Hence it is generally concluded that
the food supply worldwide does not have a production problem, but a distribution
problem. This is one of the core functions of logistics and should therefore be addressed

by this discipline (Hig et al. 2016; Pfohl and Feldkamp 2001).

The food industry, for example in Europe, with approximately 4.2 million jobs and a
turnover of around € 1,048 billion (in Germany approximately € 175.2 billion), is one of
the largest economic sectors (Biicking and Hengse 2018). In many developing countries,
the food industry occupies an even more important position. In African countries, an
average of two-thirds of the population is employed in this sector. Approximately 23
percent of the continent's gross domestic product is generated by agricultural products.
This sector is thus by far the most important economic sector in Africa. Considering the
background of hunger and malnutrition on the continent, this factor is further underlined
(BMEL 2020). Accordingly, it is of particular relevance for industry, consumers, experts,
and research institutions to handle food losses. Logistics concepts such as innovative
technologies and process optimization along the food value networks should help to

reduce food losses.

The problem of food losses is not a new phenomenon. However, it has not been in the
public spotlight for a long time. This has changed through various initiatives in recent
years. As a result, the issue has also found its way into the UN's 17 global sustainable
development goals. The 12th objective "responsible consumption" includes the following

sub-objective 12.3:"By 2030, halving per capita global food waste at retail and consumer
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level and reduce food losses along the production and supply chain, including post-
harvest losses." (UNITED NATIONS 2015a) The objective directly addresses the core
functions of logistics and thus represents an immanent task for logistics industry and

science.

Logistics can make a significant contribution to reducing the losses of produced food
through appropriate logistical measures. Thus, specific concepts are developed for
individual parts of food value networks or for certain types of food, which contribute to

the reduction of losses in the context of logistics.

However, current research concepts on food losses prevention in the context of logistics
mainly focus on the downstream stages of food value networks. Hardly any methods are
discussed that allow a holistic view from the beginning of food production to the end
customer. Current research driven by industrialized countries is predominantly concerned
with high-tech approaches, such as RFID sensors, smart containers or decision support

systems (Borit and Santos 2015; Chuang et al. 2017; Pinior et al. 2015).

In industrialized countries, the losses are largely caused at the end of the value network
on the consumer level. In developing countries, however, according to FAO reports by
Gustavsson, losses are mainly recorded in the early stages of the value network
(Gustavsson et al. 2011). Due to its rapidly growing population, which is expected to
double by 2050, Africa is attracting attention in this context (UN DESA 2018). A low
level of logistics structures and the lack of process knowledge, for example, are some of
the causes for this situation. In recent years, logistics experts in developing countries have
focused primarily on improving logistics in the event of a disaster (humanitarian
logistics). Much less attention was put into improving the regular value networks and the
development of logistics structures that benefit the regional economy (Schwarz 2012).
Addressing the question of “How low-loss food value creation can be achieved through

improved logistics structures in Africa?” thus becomes an urgent necessity (Blome 2016).

The problem of the growing population in Africa is connected with the low economic
development in African countries and is therefore a big challenge. In connection with the
problem of food losses, the current situation urgently calls for solutions that not only

enable the efficient handling of food in African value creation networks, but also increase




Logistic management model for food loss reduction in East African food value networks

the economic success of companies. On the one hand, the increase in economic efficiency
contributes to the fact that, for example, more personnel can be hired due to new or
increased sales opportunities. On the other hand, it enables an increase in purchasing
power and thus contributes to the positive economic development of the respective
countries. Logistics, by its very nature as a process and efficiency-oriented discipline, has
great potential within this framework to contribute to improving the situation described

(BMWi 2017).

The region of East Africa is of particular relevance in this context, especially with regard
to the distribution of expected population growth and current economic developments.
For example, Ethiopia is planning to become a middle-income country by 2025 and
Kenya has already left behind the status of a low income country (World Bank 2019).
The associated efforts to increase efficiency and output potential must be linked to
resource-efficient management (Federal Democratic Republic of Ethiopia 2016; The

Federal Democratic Republic of Ethiopia 2010).

The economies of the East African countries are heavily dependent on agriculture. Local
consumption is based on corn, rice, millet and cassava (Sarris and Morrison 2010). But
also, regarding agricultural export products, mainly plant products such as coffee, fruits
and vegetables are found. These plant products are particularly significant in terms of
food losses. For example, in the fruit and vegetable category, losses rate of up to 40
percent are assumed in the food value networks (Gustavsson et al. 2011). In this context,
the optimization of logistical processes in this sector has a particularly high potential to
benefit the entire economic system of a country (Hesse and Janszky 2014). It has been
shown in several project examples that the strengthening of smallholders from
subsistence farming to commercial agriculture leads to the formation of further economic
structures around these farms (Arias Bustos and Moors 2018; Despoudi et al. 2018; Lutz

et al. 2017; Markelova and Mwangi 2010).

In addition to the specific issue of the efficient use of food and the resources required for
its production, the general question of resource-efficient economic activities is at the
centre of public debate in today's society (Gustavsson et al. 2011; FAO 2017a). Thus,
logistics and logistics science must address with the question of how resource efficiency

can be implemented as an integral part of logistics thinking and action.
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1.1 Research objective and outline of the dissertation

The dissertation is concerned with the reduction of food losses in food value networks. In
particular, it is concerned with reducing food losses that can be localized within the
system boundaries between the agricultural level in East African countries and the point
of sale of these products in East Africa or the point of export of these products in these
countries. Losses that occur in industrialized countries up to the point of sale are not

included in the scope of the study.

The aim of the dissertation is to develop a logistic management model, which supports
organizations in East African food value networks to develop logistical measures for the
reduction of food losses. It is to be considered that an individual solution strategy can be
developed based on the organization and its specific conditions. In particular, the

conditions in East African countries will be considered.
This results in main the research questions (PRQ) for the dissertation:

PRQ1: How can organizations operating in East Africa be enabled to independently
develop solutions for eliminating causes of food losses and increase the economic

viability of their companies with these measures?

PRQ2: How can a logistic management model be designed to help organizations in East

African food value networks reduce food losses through logistical measures?

In order to answer these questions, the following three secondary research questions

(SRQ) will be addressed:

SRQ1: Which criteria are set as objective parameters when developing logistics measures

against food losses?

SRQ2: How can companies be supported in determining their own level of readiness
regarding the topic of food losses to be able to independently develop solutions

for their own context?

SRQ3: How can organisations of food value networks be differentiated in terms of their
readiness levels regarding the implementation of food loss reduction management

in logistics and how can this distinction be used to derive recommendations for
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action for the future implementation of food loss reduction management in

logistics?

Based on the research questions, the dissertation is structured into the introduction, the
theoretical foundations, three scientific articles and the model development with
subsequent reflection on the basis of case studies, followed by the summary. Following
the introduction, the theoretical foundations of this dissertation are described and the
framework for the current scientific status of food losses is given. Afterwards, a closer
look is taken at the study region of East Africa and food value networks located in this
region. The first scientific article, presented in chapter 3, addresses the research question
SRQI1 and systematizes measures against food loss. For this purpose, a systematic
literature review is conducted in combination with expert interviews. The second article,
presented in chapter 4, answers research question SRQ2 and develops a readiness
assessment tool that captures the current state of food value network organizations. An
online survey is conducted for this purpose. The third article, presented in chapter 5,
answers research question SRQ3 and, based on the readiness assessment tool from the
second article, derives profiles that describe how organizations deal with food loss
reduction management. This article is also methodologically based on an online survey.
After the three articles, the first primary research question is answered. The second
primary research question is answered in the model development. Here, together with the
previous findings of the dissertation and based on the research theory of integrated
business ethics, the intended logistic management model is developed and subsequently
reflected upon using 18 feedback interviews and other available information. In the
Overall summary and outlook section, the dissertation is summarized, and the dissertation
is critically reflected and an outlook on further research needs is given. The structure of

this dissertation can be seen in Figure 1.




Logistic management model for food loss reduction in East African food value networks

Introduction

Article 1

Article 2

Article 3

Model development

Research Objectives

Methodologies

Data

*  Motivation and background
* Research objective, approach and outline of the thesis
* Definition and thesis delimitation

Which criteria are set as objective parameters when developing
logistics measures against food losses?

in-depth interviews,
Systematic Literature
Review, Q-
Methodology

6 in-depth interviews,
111 peer reviewed
articles

{

How can companies be supported in determining their own level of
readiness regarding the topic of food losses to be able to
independently develop solutions for their own context?

{

Questionnaire-based
survey, correlation
analyses, regression
analyses

84 participants from
Ethiopia and Germany

How can organisations of food value networks be differentiated in terms
of their readiness levels with regard to the implementation of food loss
reduction management in logistics and how can this distinction be used

Questionnaire-based
survey, clustering

40 participants from
Ethiopia, Rwanda and

to derive recommendations for action for the future implementation of analysis Kenia
food loss reduction management in logistics?
Based on Theory of

How can a logistics management model be designed to help
organizations in East African food value networks reduce food losses
through logistical measures?

Conceptual and
feedback interviews

Integrative business
ethics incorporating
previous results as well
as 18 feedback
interviews and other
available information

Figure 1 - Structure of the dissertation
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1.2 Delimitation
In the following, the object of analysis and the area of analysis are presented in Figure 2.
The characteristics considered in this dissertation are marked in dark red. Striped marked

characteristics are partly in the focus of this dissertation.

Manifestation

Developing countries Developed countries
Dyad o
ninat . Post- Trans- . y . -
ion level Harvesting R T Processing Packaging Households
Logistics Export and Technology
Function Farmer Service Manufacturer import Retailer Service Consulting Others
Provider companies Provider
Iy f Un-avoidable losses Avoidable losses Wastage by end consumer
Hierarch

y of Avoidance Reutilization Recycling Recovery Disposal
losses

Function

Figure 2 - Derivation of the object of investigation

This dissertation examines processes in developing countries, specifically food producing
countries in East Africa at various levels of value networks. A main focus is on the
countries of Ethiopia, Tanzania, Kenya, and Rwanda, since it was within these countries
that the dissertation data collection was made possible. However, other East African
countries will also be considered if sufficient information is available. The focus of this
dissertation is on food value network organizations as the object of analysis. However,
individual companies or organizations as well as entire networks are considered as the
level of analysis. The processes to be analysed are mainly carried out on the
organizational level. However, the focus is also on cooperative processes between
organizations, which is why the level of analysis is also at the network level. Post-harvest
processes, transportation, warehousing, packaging, and retailing are examined. The food
value networks stages of harvesting, processing, and the customer level are not prioritized
in this work because the impact of logistical measures to reduce food losses in these areas
is very small or non-existent. The production level is only considered as far as it is
included in holistic strategies and production logistics is applied here. Based on this, all

types of companies that are involved in logistics processes are considered. Specifically,
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logistics service providers, manufacturers, export and import companies and traders are
focused on. It is noted that East Africa is this classification is not necessarily limited to
companies with a profit motive. For example, non-governmental organizations (NGOs)
act as retailers or service providers for governments in distributing food to the population.
For this reason, organizations are considered in this dissertation solely according to the
types of functions mentioned above, and not according to their general purpose. For
example, if the World Food Program (WFP) is involved in the storage and distribution of
food in Ethiopia, they are considered service providers for the purposes of this
dissertation. Thus, the focus is on the performance of function in the context of this work.
Three types of losses are distinguished: unavoidable losses, avoidable losses, and losses
or wastage by the end user. In the context of this work, only the avoidable losses are
considered and solutions for these types of losses are developed. In terms of hierarchical
levels of loss prevention, the focus of this work is on avoidable losses. Reuse and
recycling are also examined but are not the focus of this work. Strategies and measures

for recovery and disposal are not the subject of this work.
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2 Research design and conceptual background

The basis of this research work is a positivistic research view. From an ontological point
of view, an objective and structured view of the world is assumed. With regards to
epistemology, the view is taken that knowledge arises through the application of focused
and structured methods and that this must be based on causal relationships and evaluable
facts. With regards to axiology, a value-free research is pursued in which the researcher

behaves neutrally and independently of the object of investigation (Saunders et al. 2016).

The thoughts and conclusions presented in this work are based on general scientific
theories. On the one hand, these form the basic attitude of the scientist, and, on the other
hand, they form the framework within which the research presented for this dissertation
is conducted. The basic scientific theories used are presented below and their application

in this research work is described.

2.1 Integrative business ethics

Integrative business ethics is used as the foundation for finding solutions as well as the
perspective on the scientific design requirements of logistics. According to Ulrich,
integrative business ethics defines a holistic view of the tasks and areas of responsibility

of a business enterprise. As a guiding principle, Ulrich formulates the following points

(Ulrich 2001):

e Criticism is levelled at "pure" economic reasoning
e Socio-economic rationality is postulated as the basic building block of economic
action

e Public discourse is described as the principal "place" of morality (Ulrich 2001)

The critical approach should show that normativity is not to be understood as the negative
side of economic rationality, but as its foundation. The challenges outlined by Ulrich are
to turn against the economic shortenings and limiting circular inferences that result from
pure economic rationality and its concepts and lead to a reflection on its inner rationality.
In this way, economic rationality will become a modern approach to sustainability in all

its three pillars, with the focus on economic thinking and action.
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Figure 3 - Locations of the Moral of Economy (Ulrich 2001)

In dealing with the scarcity of resources and goods, it is not only economic rationality
that provides a standard, but the social conflicts associated with it require an integrated
normative solution. "The unconditional basic moral requirement, which claims validity
as a normative condition for all reasonable action, is that of legitimacy, [...]" (Ulrich
2001). According to Ulrich, however, legitimacy can only be fulfilled if not only those
directly affected but also those indirectly affected, and their interests are considered. The
practical question does not end with the question of whether an action is efficient, but

includes to whom the efficiency applies (Ulrich 2001).

According to Ulrich, only on the foundation of an economic ethic based on socio-
economic rationality can a moral point of view be asserted. Integrative economic ethics
opposes the neoclassical thinking of an independent economic calculus and poses the

question of the purpose and claim of the serviceability of economic enterprise.

In the following section the theoretical background of this work is presented. The four

most relevant terms logistics, food, food logistics and food losses are discussed.
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2.2 Logistics

At the beginning of the 1990s, the holistic, flow-oriented approach of logistics replaced
the cross-departmental optimization of process chains. The task of logistics was to
achieve uniform coordination within the company by integrating several areas through
simultaneous coordination. Above all, the focus was on the growing importance of
information flows to be coordinated. The reduction of information deficits between and
within process chains was regarded as an essential goal and function of logistics
(Baumgarten et al. 2002; Straube 2004). The next step was to coordinate cross-company
value networks to enable cross-company integration. This holistic view of the process
chain allows an optimization of all stages of the value network, which should do justice,
above all, to the growing importance of the factor "time". Overall, logistics not only
integrates individual functions into company-internal process chains, but also companies
into cross-company value networks. Logistics thereby becomes a management task that
should achieve flow orientation in all physical, organizational and informational areas of

companies (Baumgarten et al. 2002; Straube 2004; Pfohl 2018).

Since the end of the 1990s, the management of global corporate networks has moved to
the forefront of logistics design. The cross-company optimization of value networks is
already being implemented with reference to supply chain management. Today's
understanding of logistics places the customer in the centre, who influences the entire
value network with his expectations and also taking globalization into account

(Baumgarten et al. 2002; Straube 2004; Pfohl 2018).

Therefore, the fundamental understanding of logistics in this work follows the definition

of logistics according to Straube (2004):

“The basic task of logistics is the economical and on-time production, provision and
delivery of goods, materials, products, and services ordered by customers. Logistics
organizes processes, system structures and entire networks from increasingly
globally distributed origins to globally distributed destinations.” (Straube 2004, p.
27)

Taking into account the theory of integrated business ethics on which this dissertation is

based, companies are obliged not to use profitability as the only target criterion for their
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own actions. Accordingly, it is postulated that companies also have to consider their
benefit for the public welfare. The effects that a company has on the public welfare
include its own continued existence and thus the preservation of the jobs created by the
company as well as the added value of the products and services provided by the
company. In addition, however, companies must also consider the effects on the
environment that result from their actions. Effects on the environment and society that
indirectly result from the company's actions also must be considered. Consequently, it
can be summarized that companies are committed to a sustainable orientation in the
classical sense, which must consider all three dimensions (ecological, economic, and
social) equally. Accordingly, the basic definition of logistics in the context of this work

must be expanded into sustainability:

“The basic task of logistics is the sustainable and on-time production, provision and
delivery of goods, materials, products, and services ordered by customers. Logistics
organizes processes, system structures and entire networks from increasingly

globally distributed origins to globally distributed destinations.”

From this definition it is clear that the ultimate goal of logistics is to enable the customer

order process to be fulfilled. Figure 4 illustrates this linkage.

Sustainability Global design of the value creation system as well as the
planning of the customer order process and the fulfilment
of customer orders
Flexibility
: Plannin Fulfilment -
Quality 3\95'97 o of the o of the = Efficiency
c:]e;?i:: customer customer Customer
Costs Time s Sele el Satisfacti
ystem process process r atistaction

Resilience

Information systems, technologies and management

Social ERlE Pl

responsibility

Figure 4 - Logistics regulatory framework according to Straube (2004)

As the figure shows, the core target variables of logistics are quality, costs, and time. In
addition, logistics must be oriented towards the target variables of flexibility, resilience

and sustainability, and thus social responsibility. This is done within global value-creation
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networks. This holistic approach to understanding logistics particularly guides the focus

of this work.

In the current international scientific discussion, there is a debate about the relationship
between the terms logistics and supply chain management. Different perspectives on this
relationship are represented and discussed. A study by Larson and Halldorsson (2004)

has named the following descriptions for these perspectives:

Traditionalists see logistics as a holistic discipline that both handles internal company
processes and crosses company boundaries. They regard supply chain management as a

sub-discipline of logistics that describes external or cross-company parts of logistics.

The relabelling approach pursues the understanding that the concepts of logistics and
supply chain management are identical and equate these terms. The term relabelling
derives from the fact that many authors who represent this view use the term supply chain

management as a modern term in order to use a new label for a well-established concept.

Unionists take the view that logistics concentrates exclusively on company-internal
procedures and processes and is therefore to be classified as part of a comprehensive
supply chain management concept. This view considers that logistics, marketing,
operations management, sales, and other functional areas of business operations are part

of supply chain management.

The group of intersectionists takes the view that logistics and supply chain management
are two concepts that exist side by side, have certain overlapping areas of definition and

thus address partly with the same questions.

Despite the study by Larson and Halldorsson (2004), this discussion is still ongoing, and
the views presented can still be found in the scientific and practical discourse on the
subject. For example, the German Logistics Association (BVL) as the largest national
representative of the logistics industry has expressed the view on its website that the
concepts of logistics and supply chain management are identical and that the terms are

therefore used synonymously (BVL 2019).

According to the definition of logistics on which this work is based, logistics is

understood as a discipline that transcends both internal and external company boundaries
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and is also applied at a network level. This definition is also represented by the German
Logistics Association. Consequently, the relabelling approach is also represented in this
work and both terms are used synonymously. In contrast to the classical understanding of
re-labelling, where the term supply chain management is used as the leading term, the

term Logistics is used as the leading term in this work.

Logistics has gained in importance in the economy. Today, its positive contribution to
social development is acknowledged and valued. In the context of this development,
however, those managing logistics has also become aware of its own responsibility for
society. In this context, for example, numerous publications in the field of humanitarian
logistics have been published (Schulz 2009; Baumgarten and Blome 2014; KeBler 2012;
Schwarz 2012; Blome 2016).

According to Baumgarten, humanitarian logistics is defined as "all processes associated
with the planning, implementation and control of aid supplies, resources and personnel.
In addition to the physical flows of food, medicines, water and water treatment plants,
sanitary facilities, temporary accommodation, etc., this also includes the associated

information and financial flows.” (Baumgarten et al. 2010, p.452)

In the context of humanitarian logistics, which mainly covers with the logistics of disaster
situations and aid organisations, it was also established that long-term meaningful
development aid in the context of logistics must not be limited to disaster response
(Blome 2016). The need for support for self-help in the form of strengthening local
logistics structures must be made possible (The Federal Government of the Federal
Republic of Germany 2017a; Afrika-Verein 2018; Yadav 2015). Local potentials can only
be fully exploited if local forces are autonomous. This is an essential step towards moving
away from a donor-recipient mentality and towards partnership between industrialised
and developing countries. This aspect should be particularly emphasized with regard to
the potential for cooperation between Europe and Africa (The Federal Government of the
Federal Republic of Germany 2017b). This dissertation is also positioned in this spirit. It
is a work that breaks away from the original approach of humanitarian logistics and rather
follows the approach of classical logistics in the corporate context. The work brings
together the spirit of modern humanitarian logistics and the approach of help for self-help

as well as classical logistics in the corporate context.
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2.3 Food logistics and food value networks in East Africa

Firstly, the term "food" must be defined in the context of this dissertation. According to

the European Parliament and the European Council, food is defined as follows:

“[...] 'food' means any substance or product intended to be, or reasonably expected
to be ingested by humans, whether processed, partially processed or unprocessed.
Food also includes beverages, chewing gum and any substance, including water,
intentionally added to the food during its manufacture, processing or alteration.”

(European Parliament 2002)

Based on the above definition, the following products are not food:
e Animal feed
e Live animals, provided that they have not been prepared for human consumption
e Plants before harvest
e Medication
e Cosmetic products
e Tobacco and tobacco products
e Narcotics and psychotropic substances

e Residues and contamination (European Parliament 2002)

For this dissertation, the definition from the European Parliament and the European
Council is used. Due to the special logistical requirements of the water supply, the supply
of (unpacked) drinking water for example is not considered in this dissertation. The
supply of bottled liquids (water, soft drinks, and juices) nevertheless is covered by the
definition described above and is, thus, understood as part of the object of investigation

of this work.

Logistics in the food sector is diverse and different stages are involved depending on the
food concerned. Various authors have created a general definition of the stations in the
food value networks (Gustavsson et al. 2011; Parfitt et al. 2010; Ting et al. 2014; FAO
2017b; UNITED NATIONS 2015b; Manners-Bell 2013; Yu and Nagurney 2012). This
overlaps. However, they also differ in certain areas. Therefore, it is of high relevance to
formulate the basic understanding of this work regarding a definition of the food value

networks and to present the definition valid for this dissertation.
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A leading definition of the food value networks comes from Gustavsson et al. (2011). It
divides the food value networks into five stages (Gustavsson et al. 2011). Starting with
agricultural production as the first stage, postharvest handling and storage are formulated
as the second stage. The third stage is processing. In the fourth step, Gustavsson et al.
formulate distribution, followed by the fifth and final step, consumption by the end
consumer (Gustavsson et al. 2011). Furthermore, the literature contains the approach of
Parfitt et al. which describes a more detailed structure and divides the food value network
into eleven steps (Parfitt et al. 2010). In principle, however, these approaches are similar
in their structure of the process. Parfitt et al. put harvesting in the first step, followed by
threshing as the second and transport and distribution as the third step. Gustavsson's
processing stage is divided into three stages: primary processing (e.g., cleaning, drying,
packaging), secondary processing (e.g., mixing, cutting, cooking) and quality control.
This is followed by the packaging stage and the marketing stage. Gustavsson's
consumption stage is divided by Parfitt into the steps post-consumer and end of life

(Parfitt et al. 2010).

Both approaches follow a process-oriented way of thinking. However, neither model
considers regulatory processes and neither includes them in their frameworks. In this
regard, the design approaches of Manners-Bell (2017) and Poppe (2017) provide a more
broad view (Manners-Bell 2017; Poppe 2017). Both have an FSC actor-oriented
perspective and thus complement the function of regulatory control on the food value
networks by including governments and authorities as actors in the food value networks.
In addition, in both cases at the consumer level there is a separation between the food
value networks actors wholesale, retail and caterers (e.g. canteens, restaurants and

delivery services) and the end consumer (Manners-Bell 2013).

Another weakness of the approaches presented is that fundamental logistical functions
such as transport, storage and handling are placed at a fixed point in the networks. In real
food value networks, however, these supporting functions can be found between all the
steps mentioned. For this reason, based on the approaches presented as well as the
additions mentioned, the structure of a food value networks shown in Figure 5 is used as

a foundation for the research presented here.
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The food industry is highly competitive. Consumers expect food to be offered in retail
stores in good quality, at reasonable prices and with a reasonable shelf life (Smith and
Sparks 2009). In addition, a high product variety and the year-round supply of seasonal

goods, e.g. fruit and vegetables, are required (van der Vorst et al. 2011).

Differences between the management of food value networks and other value networks
lie in the importance of factors such as food quality, food safety and food freshness,
always tied to a limited time frame. Consequently, the underlying value network is more
complex and more difficult to manage than in other industries, such as furniture or textiles
(Zhong et al. 2017). Due to demand and transport variability, the complexity within food
value networks is greater, especially for perishable products, as lead times for storage or
buffering are limited. The organization and coordination of a global food value networks
1s also more complex than that of regional value network. This means that resources such
as trucks, storage facilities, transport routes and workers within the food value networks
have to be used efficiently in order to ensure food quality and food safety through

effective optimization decisions (Wu et al. 2016). The planning, design, and optimization
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of all processes along the food value networks are therefore of primary importance for

food logistics.

The structures of food value networks in East African countries roughly follow the
structure of food value networks outlined above. However, they are characterized above
all by the fact that food production is not dominated by large farms, as is the case in most
industrialized countries, but that the majority of producers are small farmers. These are
often grouped together in cooperatives and use these to put themselves in a better
negotiating position with buyers. Furthermore, the networks in the following stage are
characterized by a large number of intermediaries and transporters. This fact leads to a
very small-scale network in the early stages, which brings with it a high degree of

complexity in terms of transparency regarding the actor relationships.

Many of the food products produced in East African countries either remain in the country
in an unprocessed state or are exported in an unprocessed state. Taking one of Ethiopia's
largest export products, coffee, as an example, it can be seen that only green coffee is
recorded as an export product in the Trademap database (International Trade Centrer
2022). Most locally consumed fruits and vegetables are also transported to the market,
and thus to the final consumers, without further processing through several intermediaries
and stations. In addition to producing its own food, the region also imports much of the
food consumed locally. Most of the East African countries examined here have a trade
deficit in terms of food imports and exports. For Ethiopia, the comparison of food exports
and imports shows a negative balance of -1.877.97 million US dollars. (International
Trade Centrer 2022). Ethiopia imports mainly cereal products and animal and vegetable
fats. Exports focus primarily on coffee. Figure 6 shows a comparison of Ethiopia's 5 most

imported and 5 most exported products.
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Figure 6 - Comparison of Ethiopia's food imports and food exports

The picture is similar for Rwanda and Kenya. At-152.53 million U.S. dollars and -123.33
million U.S. dollars, these countries have a somewhat negative trade balance between
food imports and exports (International Trade Centrer 2022). Both also import cereals
and fats to a large extent and have coffee as their main export product. Figure 7 shows a

comparison of the 5 most imported and exported products of the two countries.

Top 5 Export products Rwanda in Mio. $ Top 5 Import products Rwanda in Mio. $
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Figure 7 - Comparison of Rwandan and Kenyan food imports and food exports
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Tanzania is the only country with a positive trade balance. Here, the difference between
exports and imports amounts to 908.37 million US dollars (International Trade Centrer
2022). Tanzania exports a lot of cereals and vegetables. However, the imported products
are also similar to those of the other countries. Figure 8 shows a comparison of the 5

most imported and exported products of Tanzania.

Top 5 Export products Tanzania in Mio. $ Top 5 Import products Tanzania in Mio. $
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Figure 8 - Comparison of Tanzania’s food imports and food exports

Governments are involved in many decisions regarding food value networks and have
direct influence on their development. For example, as part of its development plans, the
Ethiopian government emphasizes its willingness to promote the food industry, among
other things, by entering into and improving collaborations and partnerships with
international and local institutions (THE UNITED REPUBLIC OF TANZANIA 2021;
Melkamu T Wazza 2022). Moreover, in Ethiopia, for example, non-governmental
organizations (e.g., farmers' associations) are increasingly being integrated into the
development of new policy regulations and legislation to improve the business
environment for smallholder farmers. Nevertheless, the Ethiopian government continues
to enforce strict and unpredictable regulations that severely affect the functioning of some
institutions. In some cases, policy regulations can act as strong barriers that severely
hinder, for example, the achievement of necessary business production volumes or the
establishment of farmer associations. In some cases, political regulations can act as strong
barriers, for example, strongly hindering companies from achieving necessary production
volumes or establishing farmers' associations. Furthermore, it should be noted that the
Ethiopian government's basic willingness to change conditions in the food sector does not
necessarily result in the development and implementation of effective measures. In recent

years, the government in Rwanda has promoted the formation of cooperatives in order to
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give small farmers both better access to necessary input factors (seeds, fertilizer, etc.) and

better negotiating positions towards buyers.

It can be seen that the export market in the countries under consideration is strongly
focused on plant-based products. This is consistent with consumption habits in the region
itself. The staple foods are mainly rice, corn, millet and manioc, which is also called
cassava (Ihle et al. 2011). Also grown in the region on a large scale are fruits and
vegetables like mangos, avocados, tomatoes and also coffee cherries for the production
of coffee beans (Sarris and Morrison 2010). As a result, plant-based foods occupy a very
important position for both the local and export markets in the analysed East African
countries. For this reason, this dissertation focuses on plant products. This means that
explicitly animal products are not considered in the analyses of this dissertation. No
further differentiation or focus on a single food product is made. The amount of case
studies and survey participants available for this dissertation would not be sufficient for

a scientific analysis if limited.
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2.4 Food losses

Food losses are defined by the FAO as any change in the availability, edibility, tolerance
or quality of the food that prevents human consumption (FAO 2013, 2017b). In this

context, food losses can be divided into three sub-categories:

e Avoidable food losses include food that was still edible and wholesome at the time
of disposal or would have been if used in time.

e Partially (optionally) avoidable food losses are foods that are still edible in the
true sense of the word but are disposed of due to consumer habits. These include
bread crusts, apple peelings, but also leftovers and canteen scraps.

e Unavoidable food losses include food components that are removed as a result of
further processing, such as in the preparation of food. These are mainly
components such as seeds, bones, banana peel or bones, but also edible

components such as potato or apple peel (Koester 2012; Kranert et al. 2012).

Avoidable food losses must be clearly separated from unavoidable ones in order to
uncover potentials that can be exploited through efficient logistics solutions (Straube et

al. 2016). This dissertation focuses exclusively on the category of avoidable food losses.

Furthermore, a distinction is made between food losses within the food value networks
and so-called (consumer) food waste (Gustavsson et al. 2011). The latter describes food

waste at the household level.

In 2015, a study by Deloitte presented figures showing how the total food that cannot be
used for human consumption is distributed between losses and waste. This overview can

be found in Figure 9 (Deloitte 2015).
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Figure 9 - Food losses vs food waste by region (Deloitte 2015)

Accordingly, especially in Sub-Saharan Africa, which is the focus region of this work,
the share of losses in the value networks accounts for over 95% of all food losses and
wastes. Thus, here the actors in the value network have a considerable share in the
development of solutions to reduce losses. End consumers have only a small share of the
responsibility in Sub-Saharan Africa. In industrialized countries such as Europe and
America, on the other hand, end consumers have a much greater responsibility,
accounting for more than 50%. Even though the topic of food waste is of great importance
for the global efforts to reduce food discarding, it will not be considered in detail in this
work, as the food value networks actors (companies and organisations) especially in the
regions East Africa in the focus of this work do not have a relevant influence on the

behaviour of customers after the purchase of the goods.
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2.5 Current status of global efforts to reduce food losses

In the Sustainable Development Goals, the global community has set itself the goal of
halving food losses and waste by 2030. Based on this goal, there is a multitude of
activities of different actors. Even if the specific target of halving suggests that there is a
clear knowledge of the current loss figures, it must be noted that this is not the case.
Globally, it is mainly FAO estimates from 2011 that are referenced when talking about
quantifying losses and waste. While setting the SDGs, however, there have also been
efforts to build up a more accurate database of global losses and wastes. To this end, for
example, the FAO launched the so-called “Food Loss and Waste Database". This is a
database in which the FAO tries to summarize all available figures on global losses.
However, numerous experts conclude that an actual compilation of the real causes of
losses can currently only be achieved with a great effort on the part of all the players
involved. There are various obstacles here. On the one hand, there is no uniformity
worldwide in the unit in which losses are measured. Some companies record their losses
in weight (kilograms or tons), volume (cubic meters) or only the monetary value
generated by the losses through disposal or similar. Thus, a summary at this level alone
is not trivial. In addition, there are many companies that have no or only insufficient
records of the losses occurring in their processes. Here, especially in developing
countries, there is the observation that companies have no awareness of the relevance of
loss reduction and thus have no drive to deal with the topic in general and to create clarity
about the extent of losses in their own processes. And further, the topic of losses is also a
very sensitive one, also in the relationship between companies. Transparency about losses
could weaken a company's negotiating position with its counterparties. Thus, it is
understandable that some companies are reluctant to communicate their loss figures to

the outside world, or even to talk about whether or not they record their losses.

The Food Loss and Waste Database is therefore not a database based on a single set of
real loss figures, but the largest compilation of available figures on food losses in the
world. More than 700 publications and reports from various sources were used, including
subnational reports, academic studies, FAOSTAT and reports from national and
international organizations such as the World Bank, GIZ, FAO, IFPRI, and other sources
(Food and Agriculture Organization of the United Nations 2022). This compilation alone

creates a clearer picture. It must be said, however, that even these figures do not always
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come from real surveys. The Food Loss and Waste Database lists the type of result for
each entry. The database shows that only 31% were collected through actual practical
data collection (FAQO's annual Agriculture Production Questionnaires 22%, survey 6%,
Controlled Experiment 1% and Expert Opinion 1%). The other data come from Modelled
Estimates (56%), National Accounts (9%), Literature Review 3% and unspecified
collection methods (1%) (Food and Agriculture Organization of the United Nations
2022). In addition, the levels of coverage are very different for different country groups,
food groups and sometimes regions. In some cases, the figures are recorded for individual
actors. For many entries, however, there are only data which are recorded under the
category "entire supply chain". Here a clear definition is missing, how the system
boundaries are set and if they are the same for all entries. Also, with this data there is no
possibility to make statements about transnational value networks. It is not clear from the
information in the database whether imported goods are included from a certain point or
whether the figures focus exclusively on networks whose source and sink are in the same
country. It remains unclear whether and, if so, in what form losses on international

transports are recorded.

Despite this limitation, the Food Loss and Waste Database currently provides the best
way to get an overview of current loss figures worldwide. Figure 10 shows the loss
figures available in the Food Loss and Waste Database for the category "entire supply
chain" for all European and African countries included in the database. Countries not

included are shown in white.
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Figure 10 - Loss figures in percent in Africa and Europe according to the Food Loss
and Waste Database

According to the figures recorded in the database, loss figures in Europe vary between
5% and 15%, with the UK a clear outlier at 40%. For the African countries covered, the
average loss figures are 15 and 30% (Food and Agriculture Organization of the United
Nations 2022).
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2.6 Current status of food losses in East African food value networks

As already mentioned, the losses are generally not very validly quantified. This is also
true for East Africa. However, there is some dispute about the causes of food losses in the
region. For example, it can be noted that due to a lack of collateral such as credit ratings,
land titles, or capital investments, it is particularly challenging for smallholder farmers to
obtain funding and loans from financial institutions. For this reason, many farmers lack
the necessary access to technical knowledge to improve their agricultural processes and
also lack sufficient financial resources to purchase seeds, fertilizers and appropriate
equipment. As a result, yields are reduced due to increased susceptibility of crops to
diseases, such as fungi and other root diseases, and harsher weather conditions, including
strong winds, long dry spells, etc. Furthermore, improper training of workers at harvest

time is another major cause of food losses.

In terms of post-harvest handling and storage activities, the main causes of food losses
among smallholder farmers are the storage technologies implemented. For example, up
to 40% of the grain crop can be damaged by aflatoxins and other fungi if not previously
treated with chemicals in wooden sheds; likewise, losses can be attributed to rodent or
insect infestations. Furthermore, many producers lack refrigeration capacity for

preserving fresh animal products (Bantayehu et al. 2017).

Similar to the previous stage of the value network, financial constraints are the main cause
of high losses rate for farmers in their storage activities. Smallholder farmers interviewed
indicated that lack of economic resources prevented many farmers from purchasing the

necessary insecticides and fungicides or investing in expanding their storage facilities.

On the side of the buyers, who purchase directly from the farmers, and the intermediaries,
whose main task is to deliver the goods to the next customer, the biggest cause of food
losses is the inadequate transportation of the products. The long transportation times and
heavy stresses associated with poor infrastructure led to higher costs and lower delivery
quality. Fresh food is particularly susceptible to such losses during the transportation
process due to its nature and perishability. Against this backdrop, inadequate and
inefficient coordination, and cooperation between the various actors in the value network
plays a particularly important role, which is the cause of a large proportion of food losses

and results in an economic loss for the actors involved. In addition, the lack of adequate
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facilities for the different types of food during transportation also frequently leads to food
losses. Consequently, transportation and logistics act as important key elements in

addressing the causes of food losses.

The main causes of losses at the distribution level are largely due to defects in the
mechanical processing of raw materials. Thus, according to the study, this cause acts as
the main driver of food losses in Ethiopia for over 55% of respondents. In terms of coffee
production, the main source of losses is sun drying of beans, as this process requires
particularly dry and sunny weather and is accordingly subject to a variety of uncertainties.
In addition, human error and packaging problems were also mentioned as major causes
in the interviews conducted. Furthermore, the use of inadequate and/or outdated
traditional processing methods, as well as the lack of expertise of the employees, favours
further food losses. Finally, the exclusion of food deemed unsuitable for further

processing is also a factor at this level that results in food losses.

Produce is sometimes stored for too long under inappropriate conditions to await price
fluctuations, resulting in severe quality losses at the distribution level. On the other hand,
products are often sold at favourable prices directly after harvesting in order to avoid
storage losses. Furthermore, there are losses at the distribution level due to long transport
times and poor transport conditions, caused by a lack of means of transport. Food often
cannot be sold due to aesthetic quality standards. Lack of refrigeration facilities at local
and regional markets leads to further losses at the distribution level. Damage to products

at markets.
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3.0 Positioning of this article in the context of this dissertation and the

logistic management model
In order to achieve the goal of this dissertation, namely the development of a logistic
management model that supports organizations to reduce food losses in East African food
value networks through the application of logistical measures, it is necessary to identify
the appropriate measures. In the preliminary analyses for this dissertation, it was found
that the concrete measures that organizations can implement are highly individual, as they
depend on many individual factors. Therefore, it is hardly feasible to think about and
explain all possible options for measures in a general way. Instead, for this dissertation a
general approach was chosen to derive fields of action in logistics that enable the
reduction of food losses in value networks. This objective was pursued in the following
article. This article had the goal to identify fields of action, which can be used in the
context of logistics for the reduction of food losses in food value added networks. It
should be noted that this part of the analysis was not limited exclusively to the region of
East Africa. Thus, areas of action have emerged here that apply generally to food loss
reduction in the context of logistics in food value networks. The reference to East Africa
is established by a survey in the context of the fifth chapter of this dissertation. These
fields of action are incorporated in the logistic management model in the third phase,
where they are assigned to the organizational profiles and used as recommendations for

action for the applying organizations.

At the time that work was done on this dissertation for this article, the terms food logistics
network, food value chain and food value network were used synonymously. For this
reason, this article refers to logistics networks. In the context of this dissertation, this

means the same as the food value network, which was defined in chapter two.
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3.1 Introduction

Overcoming the challenges in current food supply systems is crucial in providing enough
food for a continuously growing world population. While resources for food production
are limited, the Food and Agriculture Organization of the United Nations (FAO) estimates
that approximately one-third of the food produced does not reach the consumer (FAO
2017a). Lost food is not only a problem because it cannot be used to feed the people who
need it, but also because it involves a considerable waste of resources (FAO 2017b).
Eliminating current food losses would be enough to meet the caloric requirements of 1.9
billion people at a time when, according to the United Nations (UN), about 815 million
people worldwide are suffering from hunger (UNITED NATIONS 2017). Considering
FAO statistics, it is evident that significant losses are occurring both on the consumer end
and within the value chain (Gustavsson et al. 2011). Therefore, it is generally accepted
that issues in the global food supply do not reflect a production problem but a distribution

issue (Hig et al. 2016).

The food loss problem is not a new phenomenon. Though it has not been in the public
spotlight for long, this topic has gained new momentum through various initiatives,
resulting in its integration into the UN's 17 global sustainable development goals. The
12th sustainable development goal "responsible consumption" includes a sub-objective
(12.3), stating that, by 2030, global food losses should be reduced by half throughout the
entire food value chain, including post-harvest losses and the end consumer (UNITED
NATIONS 2015b). This objective directly addresses the core functions of logistics and
supply chain management, thus representing a direct task for this area of industry and

science.

In the current scientific literature, there are many reports on preventive strategies for food
loss (Nitsche et al. 2018). Some research deals with the appropriate use of technologies
while other studies describe design processes that can reduce losses. However, the
approaches described in the literature usually address a specific case study or relate to the
properties of a particular food group. Despite promising results in their respective fields,

these approaches can only be transferred to a limited number of other situations.
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A more generally applicable solution could be formulated by considering the fields of
action underlying the design of the measures described in the current literature. This study
provides an overview of such fields of action, as reflected in the following research

question:

RQ1: Which criteria are set as objective parameters when developing logistics

measures against food losses?

In order to answer this research question, we first turn to defining key terms in the
research before describing the methodology. We then describe the results of the analysis

and discuss them in detail afterward.

3.1.1 Food logistics

This paper begins by providing an overview of the terms “logistics” and “supply chain
management.” According to Straube (2004), the basic function of logistics is "[...] the
economical and on-time production, provision and delivery of goods, materials, products
and services ordered by customers. Logistics organizes processes, system structures and
entire networks from increasingly globally distributed origins to globally distributed
destinations " (Straube 2004) (p. 27). Though this definition covers logistics in a general
manner, this paper refers to food logistics in particular, requiring greater specification.
Based on this understanding of logistics, Straube, Nitsche, and Figiel (2016) further
describe food logistics as follows: "Food logistics comprises the planning, management
and control of the value-added network of food from the source of raw materials to the
customer. The focus here is on the efficient processing of customer orders with the aid of
information systems, technologies and management concepts, with special consideration
of high article-specific quality and safety requirements for perishable goods in various
temperature ranges" (Straube et al. 2016) (p. 6). This understanding of logistics is applied

in this paper.

In accordance with this view, food logistics are applied along the entire food value chain.
Various approaches in the current literature describe the design of a generic food value

chain. The most common representations differ mainly in terms of the level of detail for
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each of the defined individual steps within the value chain. To illustrate, we can compare
the concepts of Parfitt et al. (2010) and Gustavsson et al. (2011) as examples. Gustavsson
et al. (2011) present a definition of the food value chain in five stages. Starting with
agriculture, processes like threshing, fishing, or milk production form the first stage. The
second stage of the chain involves post-harvest processing, which includes sorting,
drying, and cleaning processes. Additionally, it includes handling and storage, transport
to slaughter for meat products, icing and packaging for fish products, and transport
between farm and distribution for dairy products. In the third step, the raw materials are
then processed into higher-quality food products, including actions such as product
cutting and slaughtering, cooking, and shaping. This stage involves all procedures in the
area of quality management, the physical distribution of products, the processes at
wholesalers and in supermarkets, and the sales process. In this definition, the last stage of
the food value chain refers to consumption (Gustavsson et al. 2011). By comparison,
Parfitt et al. (2010) choose a definition with a higher degree of detail, consisting of eleven
steps. Similar to Gustavsson et al. (2011), this definition starts with agriculture, but here,
it explicitly includes harvesting and the handling of raw materials during harvesting in
the first step. As a second step, this approach describes threshing, which is equivalent to
the second step of the previously described approach, post-harvest processing. This step
is separated from the actual processing stage, as they are usually carried out either directly
in the agricultural enterprises or in enterprises nearby. As a third step, this approach
describes the drying in connection with the transport and distribution of raw materials,
while the fourth step involves storage. This storage phase is followed by primary
production in the fifth step, secondary production in the sixth, and quality control in the
seventh. The eighth step involves packaging, including weighing, labelling, and sealing,
while the ninth step focuses on marketing—generating publicity, selling, and distributing
to the end customer. The consumer stage occurs in step ten before giving way to the
eleventh step, the end of life, which is understood as the removal of waste at various
stages of the value chain (Parfitt et al. 2010). Figure 11 illustrates these two descriptions

of the generic food value chain.
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Generic food value chain according to Gustavsson et al. (2011)

agr 1cultqral postharvest handling processing distribution consumption
production and storage

packaging post-comsumer

[ harvesting N threshing primary processing
transportation and secondary . .
distribution processing marketing end of life

[ storage [ quality control

Generic food value chain according to Parfitt et al. (2010)

Figure 11 - Generic food value chain (Parfitt et al. 2010; Gustavsson et al. 2011).

Both approaches outline the most important process steps of a generic food value chain,
which relate to the actors directly involved. However, it should be noted that not all
relevant actors are covered by the process steps. In comparison with other sectors, the
food value chain is characterized by a high degree of influence from indirect actors. For
example, Dani (2015) emphasizes the important position of regulatory authorities.
Governmental regulation plays a particularly important role, as it sets out individual
regulatory requirements for each country, for aspects like product quality. Governmental
regulation is also important in international food value chains because different countries
have varying requirements and guidelines with regard to market liberalization and
protectionism against foreign imports (Dani 2015). Figure 12 provides a schematic

illustration of the actors and functional areas in international value chains.

34
Submitted version. Published as: Kleineidam, Julia (2020). Fields of Action for
Designing Measures to Avoid Food Losses in Logistics Networks. Available here:
Sustainability 2020, 12(15), 6093. https://doi.org/10.3390/sul2156093 (published
by MDPI, CC BY 4.0)



Logistic management model for food loss reduction in East African food value networks

Analysis area

I
e |
|

h — Caterer | I
i

[ ]

[
# Wholesale Consumer

Transport

i
|

1

1

|

1 S
! Production N
| E

: International

|

1

1

|

! -

|

i

|

-
-

Post . .
Farmer =p! ost = Intermediary International
: harvesting

Transport -
4
([ ]
h —> Caterer ﬂ—;

1
1

1

1

i

: [ Production
i )

1

1

1

1

1

1

1

1

1

1

1

Transport

Figure 12 - Functional areas and actors in international food value chains

The current study investigates measures that can be implemented by direct and indirect
actors within the food value chain using the logistics framework and definition described
in this section. Following this understanding of logistics, the current study will consider
the food value chain only in the context of an environment that is directly influenced by
these actors. According to this understanding, the consumer level is not considered, as it

lies outside the described actors’ sphere of influence.

3.1.2 Food loss reduction management

The literature also includes various descriptions of the terms “food loss” and “food
waste”. According to the definition by the FAO Report “The State of Food and
Agriculture” (2019), food loss is “the decrease in the quantity or quality of food resulting
from decisions and actions by food suppliers in the chain, excluding retail, food service
providers and consumers.” (English 2019) (p. 5). Distinct from food loss, food waste is
understood as " the decrease in the quantity or quality of food resulting from decisions
and actions by retailers, food services and consumers." (English 2019) (p. 5). Some
authors make no distinction between these terms and combine them into “food loss and
waste” (Parfitt et al. 2010; Kowalska 2017). The High-Level Panel of Experts on Food
Security and Nutrition of the European Union (HLPE) defines the terms as follows: “Food
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losses (FL) refers to a decrease, at all stages of the food chain prior to the consumer level,
in mass, of food that was originally intended for human consumption, regardless of the
cause.” Meanwhile, "food waste (FW) refers to food appropriate for human consumption
being discarded or left to spoil at consumer level — regardless of the cause." (HLPE 2014).
As the latter definition of food loss has the largest intersection with the scope of this study,

the term “food loss” is used in accordance with the understanding of HLPE 2014.

The causes of food losses are complex and depend on conditions in the respective
processes as well as the level of development in a given country. Parfitt et al. (2010) and
Nitsche et al. (2018) describe the different causes of loss in developing and industrialized

countries, an overview of which can be found in Table 1.

Table 1 - Causes of losses in food value chains

Value chain

Developing countries Developed countries
stage

4
K

7

8
RY

*

weather-related loss
over-production
damage of crops

weather-related loss
suboptimal harvest period
damage of crops
inadequate infrastructure
low level of automation
defective harvesting
equipment

¢

*
>

7
*

>
o,

<,

>

*
>

7
*

>
o,

<,

7
°

Harvesting and
post-harvesting

7
°

7
°

X3

8

lack of qualified personnel
transformational processes
contamination

4
K

7

8
Y

*

transformational processes

Food processing production failures

>
d

7
*
KD

%

*,

industry ¢ technical issues
¢ low storage capacity +¢ technical malfunction of cooling
++ inappropriate storage systems
conditions and cooling % manual errors in cooling regulation
systems + inappropriate storage conditions
Warehousing +* long distances to
warehouses
+» warehouse usage not
aligned to customer
demand
+¢ inadequate infrastructure +¢ long throughput times
+¢+ inappropriately equipped +¢ long transport distances
transport vehicles % delivery delays
+¢ low transportation safety % overloading of terminals
Transportation for perishable goods ¢ inadequate temperature
+ unreliable transport measurements
packaging + unreliable transport packaging
+¢ inappropriate load
securing
Retail +» lack of cooling systems +¢ inaccurate sales forecasts
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X3

*

+¢ inappropriately equipped uncertainty regarding date

storage and sales areas indications
« unhygienic conditions inappropriately equipped sales areas
inefficient optimization efforts
promotions and discounts
large packaging units

X3

*

K2
0‘0

K2
0‘0

>

K2
*

¢ lack of packaging

<,

knowledge ¢ defective packaging
Packaging + inappropriate packaging + inefficient packaging design
for transportation and
storage
+ lack of holistic view of % high complexity of value-adding
value adding processes
¢+ processes in food value ¢ lack of holistic view of value-
chains due to profit adding processes in food value
Processes . optimization o chains o
% lack of communication ¢ lack of communication
between food value chain ¢ lack of transparency along the food
actors value chain
+ inefficient processing
processes

¢ specification of aesthetic standards

of regulating authorities

high consumer requirements

guidelines for waste disposal due to

non-suitability for processing

¢ seasonality or weather-related
change of quality/appearance
specifications by retailers

« rules to ensure that there is a
minimum time left to the expiration
date

Guidelines and
regulations

3.1.3 Measures to combat food losses
In categorizing the many different approaches to dealing with food losses in the food
value chain, Papargyropoulou et al. (2014) created the so-called food waste hierarchy,

which is shown in Figure 13.

Prevention

Re-use

Recycle

Recovery
Disposal

Figure 13 - Food waste hierarchy (Papargyropoulou et al. 2014).
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In the first stage, prevention involves avoiding food surpluses or losses during production
and consumption within the food value chain. Re-use refers to measures to pass on food
surpluses to those in need, such as through redistribution networks. Recycling includes
the subsequent use of surpluses for animal feed or composting. Recovery refers to the
production of energy through these surpluses. The last level of the hierarchy is disposal,
which describes the elimination of surpluses in a technical landfill. According to
Papargyropoulou et al. (2014), the stages should be followed in the order described here,
if measures are to be taken against food losses (Papargyropoulou et al. 2014). According
to this definition, prevention is the most desirable form of action; as such, the following

section of this study will consider measures that pursue this objective.

A great deal of research has focused on addressing loss prevention. For example, Nitsche
et al. (2018) provide an overview of various measures, referring to a connection between
the stages of the value chain and the measures implemented. This overview is shown in

Figure 14.

) ) ) )

Transport and network planning

Forecasting
Inventory Inventory
management management
Dynamic shelf life modelling
Packaging Packaging
Technologies
Cooperation

Information sharing and processing

Figure 14 - Assignment of measurement clusters to the stages of a food value chain
(Nitsche et al. 2018).

This overview shows that there are measures in many different areas of the value chain.

However, this view refers exclusively to the measures implemented and does not provide
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any decision support for users seeking to develop a suitable measure for a specific
application. What is missing for this purpose is a set of fields of action oriented towards
specific objectives. Such a set of fields would make it possible to develop practical and

customized solutions for individual cases.
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3.2 Materials and methods

The research methodology follows Nitsche and Durach’s (2018) research, pursuing a dual
approach that incorporates both the perspective of science and the perspective of logistics
practice (Nitsche and Durach 2018). Firstly, this study incorporates open interviews in
order to integrate the practical side. Secondly, a systematic literature analysis assists in
mapping the research question. By triangulating the data from both sources,

comprehensive statements can be made.

Six open interviews were conducted with practitioners from companies and organizations
operating within the range of the above-mentioned value chain structure. The interviews
opened with the following question: which measures against food losses have you already
implemented or noticed in the environment? Subsequently, the interviewers inquired
more deeply into the objectives behind the described measures before discussing the areas
in which improvements could be achieved. Based on these interviews, different criteria
were extracted and used to design measures against food losses according to the experts'

statements. From the six interviews, a total of 24 criteria were gathered.

The second part of the data collection is based on a systematic literature analysis by
Durach (2016), who describes systematic literature analysis as a process with six phases
(Durach 2015). Starting from a clear objective formulated in a research question, the need
for research should be ensured by involving relevant stakeholders. Moreover, the
researcher should reflect on the question of whether or not the question can be answered
by reviewing the literature. The second step involves preparing the literature analysis by
setting inclusion and exclusion criteria. In the third step, the literature search is carried
out after choosing a methodology (e.g., database analysis, snowball sampling). Then, the
analysis is performed by creating a search string and entering it into the selected
databases. The fourth step involves applying the previously defined inclusion and
exclusion criteria and assessing the quality or validity of the literature. The fifth step is
the analysis and synthesis of the literature under investigation. Here, Durach (2016) does
not specify an evaluation method. However, he describes the importance of an objective

and transparent approach and recommends involving several researchers in this step-in
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order to minimize bias. The sixth step includes the dissemination of the results and the

use of the research findings (Durach 2015).

The systematic literature analysis only included scientific journals. Renowned researchers
in the field assisted in creating the search string. For this purpose, authors who were
identified by previous basic analysis of the literature were contacted who had been active
authors who had published on similar topics and whose contact details were openly
accessible online. They were informed about the primary research question and asked to
name terms that they would use for such a search. Out of 30 scientists contacted, eight
responded. The search terms mentioned were compared with the previously identified
terms, which were supplemented if necessary. This process served to minimize the
influence of one person (researcher bias) and to develop a more comprehensive search
string. To make the search string non-repeating, some words have been marked with

asterisks to include different word endings in the search.

The search logic resulting from this process is shown in Figure 15.

4 N 4 N 4 N 4 N
loss* value chain fgc;;l creat*
OR OR erishab* OR
damag* AND supply chain AND p OR AND design®
OR OR agricultural OR
wast* logistic* gricu * implement*
product
- / \_ _/ o / - /

Figure 15 - Logic of the search string

The following inclusion and exclusion criteria were then defined:

Inclusion criteria:

. Only peer reviewed journals are used.
. Only journal articles written in English are used.
. Only articles that were available in the EBSCO Host and Web of Science

databases at the time of the search (March—May 2019) are used. There was no

limitation in terms of the year of publication.

41
Submitted version. Published as: Kleineidam, Julia (2020). Fields of Action for
Designing Measures to Avoid Food Losses in Logistics Networks. Available here:
Sustainability 2020, 12(15), 6093. https://doi.org/10.3390/sul2156093 (published
by MDPI, CC BY 4.0)



Logistic management model for food loss reduction in East African food value networks

. Only articles showing a focus on the design of food logistics network in the

title or abstract are used.

Exclusion criteria:

. Articles focusing on biological, chemical, or medical criteria will not be
considered.
. Articles focusing on waste reduction at the level of the final consumer will not

be considered.

The same terms were used for the search in the mentioned databases. Due to differing
search logics, search strings were structured in varying ways. The search resulted in a
total of 887 results in both databases. After correcting for duplicates (89) and deleting
articles that did not meet the inclusion criteria (20 book contributions, one conference
volume, and 18 anthologies), 759 articles remained for closer examination (reading the
title and abstract). During this process, 649 articles failed to meet the inclusion criteria.
Figure 16 provides an overview of the distribution of the analysed articles’ publication

years.
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Figure 16 - Distribution of publication years of included articles

Among the 111 articles examined, 18 explicitly focused on value chains in developing

countries. Seventeen articles explicitly addressed value chains in industrialized countries,
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while the remaining 76 articles made no statement about an area of focus, or they referred

to both developing and industrialized countries.

The remaining 111 articles were read, and the criteria mentioned in the articles collected.
In each case, the criteria described in the article or interview were noted. A total of 646
criteria were identified using the two data collection methods. The collection of criteria

is illustrated in Figure 17.

Database search
887 articles

v

Elimination of 89 duplicates
and 39 non journal articles

v

649 excluded by reading
title and abstract

v

Out of 111 articles Out of 6 interviews
622 criteria synthesized 24 criteria synthesized

646 criteria used in
qualitative clustering

Figure 17 - Selection process

Using qualitative clustering, three researchers systematized the criteria identified in the
study. The located criteria were presented to the three participants. In each case, they
discussed whether the criterion fit a previously found criterion or whether it encompassed
a new group. This approach gradually led to the creation of fields of action, which were

then structured more specifically and combined to form a complete overview.
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3.3 Results

The identified fields of action can be classified into four main groups. The first group
refers to fields of action that aim to “optimize processes”. The second group combines
fields of action that relate to the “framework conditions” of the logistics network and are
primarily addressed by the public sector. The third group refers to the “physical
characteristics” of the respective food products handled. In this respect, major differences
can be seen regarding the products under consideration. The fourth group includes the
fields of action focused on “people” within the logistics network. Figure 18 shows the

breakdown of the identified fields of action for the groups mentioned.

[ Consumer satisfaction ]

Mindfulness [ Network cooperation ]

[ Shelf life optimization ] [ Financing opportunities ]

Physmal characteristics Fields of action Framework condition

Regulation

[ Transport optimization Warehouse management ]

[ Physical product features

Network  structure Packaging management ]

Transparency Quahty management

Figure 18 - Classification of fields of action

Table 2 shows the mapping of the articles found in the systematic literature analysis to

the identified fields of action.

Table 2 - Mapping the literature to the criteria

Fields of

. Description Literature
action

Increase of transparency Addisu Damtie 2015; Antman et al. 2014; Borit and
within a company as well as Santos 2015; Brewster et al. 2017; Chaudhuri et al.
Transparency between companies of a 2018; Chimphango and Gorgens 2015; Chuang et al.
network 2017; COLGAN et al. 2013; Faour-Klingbeil et al.
2016; Irani and Sharif 2016; Herbon and
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Khmelnitsky 2017; Kaipia et al. 2013; Kamble et al.
2019; Manzouri et al. 2014; Martens et al. 2012;
Melin and Barth 2018; Mercier et al. 2018; Muriana
2017; Notarnicola et al. 2017; Nabhani and Shokri
2009; Pinior et al. 2015; Powell et al. 2017; Sarpong
2014; Shah and Naghi Ganji 2017; Sharifzadeh et al.
2015; Strotmann et al. 2017; Vlachos 2015; Wang et
al. 2012; Xiao et al. 2017

Quality
management

Improvement of quality
management for early
detection of weaknesses

Azuara et al. 2012; Chelbi et al. 2008; Lau et al.
2018; Laux et al. 2015; Mor et al. 2018; Negi and
Anand 2019; Tsang et al. 2018; Wilcock and Boys
2017

Packaging
management

Improvement of packaging
management during
transport and storage
processes as well as for
distribution to the end
customer

Akkas et al. 2018; Mack et al. 2014; Molina-Besch et
al. 2019; Vanderroost et al. 2017; Verghese et al.
2015; Wikstrom et al. 2019; Wikstrom et al. 2014

Transport
optimization

Improvement of transport

management with regard to

route planning, loading of

vehicles, and coordination
of vehicles

Ahumada and Villalobos 2011; Bortolini et al. 2016;
CAIXETA-FILHO 1999; Hu et al. 2017; Memon et
al. 2017; Mvumi et al. 2016; Validi et al. 2014

Warehouse
management

Improvement of warehouse
management using suitable
storage equipment, storage
strategies, and adapted
layout planning

Facchini et al. 2018; Garbaba et al. 2018; Kiil et al.
2018a; Haijema and Minner 2016; Kiil et al. 2018Db;
Les$niewski and Bartoszewicz 2013

Network
structure

Improvement of the network
structure using strategic
network planning and
location management

Atkins et al. 2018; Gong et al. 2007; Orjuela Castro
and Adarme Jaimes 2017

Regulation

Adapted regulations by the
administration to support
companies in reducing food
losses as required

A. Rijpkema et al. 2014; Brunelle et al. 2017;
Cristobal et al. 2018; Mendedo et al. 2017; Pinstrup-
Andersen 2014; Sharma et al. 2019; van Hoof and
Lyon 2013

Financing
opportunities

Providing appropriate
financial support from the
administration to weaker
network partners

Briintrup et al. 2018; Wu et al. 2017

Physical
characteristics

Adaptation of processes to
consider special physical
requirements of the
products, including
temperature, pressure
sensitivity, and air
composition

Bakhtavar et al. 2019; Haflidason et al. 2012; La
Scalia et al. 2016; Martindale and Schiebel 2017;
Raab et al. 2011; Raut and Gardas 2018; Singh et al.
2018
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Process adaptations that
allow the shelf life of the

Allen and Schuster 2004; Chen et al. 2018; Gogo et

Shelf-life . al. 2017; Kaya and Ghahroodi 2018; Tromp et al.
o products to be taken into ) .
optimization . .. . 2012; Venuto and Mezzina 2018
account in decision making
Aggarwal and Srivastava 2016; Alarcon et al. 2017;
Alberti and Belfanti 2019; Arias Bustos and Moors
Improving cooperation 2018; Borrello et al. 2017; Despoudi et al. 2018;
within networks, including Devin and Richards 2018; Fang Du et al. 2009; Fu et
Network information sharing and al. 2018; Henningsson et al. 2004; Kouwenhoven et
cooperation efforts to develop al. 2012; Liljestrand 2017; Lozano and Adenso-Diaz
comprehensive measures 2018; Lutz et al. 2017; Markelova and Mwangi 2010;
against food losses Mena et al. 2014; Ocicka and Razniewska 2018;
Song and He 2019; Tsuchiya et al. 2015;
Warshawsky 2016; Yu et al. 2018; Zhou et al. 2019
Promoting awareness
among employees at all Alamar et al. 2018; Al-Madbouh et al. 2019;
Mindfulness levels in companies of the Bonadonna et al. 2019; Martindale 2017; Weidner et
relevance of the problem of al. 2019
food losses in everyday life
Adaptation of internal
Consumer processes Wth the aim of Aschemann-Witzel et al. 2017; Pan et al. 2017
. . meeting specific customer
satisfaction

requirements

3.3.1 Optimizing processes

Six fields of action were identified in the process optimization group, with transparency
being the most frequently mentioned within this group. Indeed, 29 articles and three
expert interviews addressed this issue. In this context, transparency is understood as the
creation of a uniform information base within a company or across a logistics network.
By reducing information asymmetry, decisions are better coordinated, and network
partners have the opportunity to react better to their partners’ actions. Nearly all of the
articles mentioned the use of technology for realizing transparency. However, some
researchers also explained more profound interrelationships and described the added
value of transparency for the networks (Addisu Damtie 2015; Faour-Klingbeil et al.
2016). Sarpong (2014), for example, examined the influence of the horse meat scandal
on the European market and its effects on discussions of transparency (Sarpong 2014). In
terms of technology use, researchers discussed a variety of procedures, including the use
of real-time monitoring for cross-company processes (Chuang et al. 2017). Other articles

discussed the introduction of the Internet of Things and analysis methods based on it
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(Kamble et al. 2019; Brewster et al. 2017). According to this analysis, the introduction of
tracking and tracing technologies is an important step towards a uniform information base
across a network (Sarpong 2014; Chuang et al. 2017; Brewster et al. 2017; Borit and
Santos 2015; Xiao et al. 2017). Also of high importance in the field of action for
transparency is the use of decision-making tools that provide the decision maker with
information permitting a more transparent decision-making process (Chaudhuri et al.
2018; Pinior et al. 2015). Another group of articles discussed the introduction of lean
philosophy, which should lead to a more efficient process while encouraging a higher
level of process understanding and create additional knowledge and transparency

(Vlachos 2015; Powell et al. 2017; COLGAN et al. 2013).

The second most frequently mentioned field of action is the improvement of quality
management. Eight of the articles identified in the current research deal with this topic.
This field of action involves seeking to detect errors in the process as early as possible in
order to mitigate them. Researchers that used measures in pursuit of this objective also
tended to use technology, which was also mentioned in terms of transparency. For
example, Azuara et al. (2012) discussed introducing effective tools that make it possible
to detect faulty or counterfeit products in incoming goods, thus facilitating the handling
of such products before they are introduced into the production processes (Vlachos 2015;
Azuara et al. 2012). Studies have also mentioned process structuring and adapting current
quality regulations (Negi and Anand 2019; Chelbi et al. 2008). Similar technologies to
those already mentioned in creating transparency also contribute to increasing and
improving quality management. Thus, several authors pointed to certain technologies that
aim to improve quality management. For example, tracking and tracing leads to improved
quality management (Laux et al. 2015; Lau et al. 2018; Wilcock and Boys 2017). Studies
also highlight the monitoring of temperature in cold chains as an effective tool for quality

control (Mor et al. 2018; Tsang et al. 2018).

Another field of action assigned for process optimization is packaging management.
Here, packaging management is understood as the effort to pack goods appropriately for
process steps during transport, handling, and storage. It also means designing packaging

in such a way that it leads to the smallest possible amount of waste at the end-customer
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level. Seven articles and one interview addressed this topic. Within this area, many
articles did not mention the reduction of food losses as the primary goal of the presented
measures, a finding that is in contrast with most other articles examined in this analysis.
Packaging management also was mentioned in the context of reducing packaging material
usage, using sustainable packaging materials, and lowering process costs (Vanderroost et
al. 2017). Many articles focused on designing the packaging in such a way that the final
product creates as little waste as possible. In this sense, the topic of packaging size came
up in several articles (Akkas et al. 2018; Wikstrom et al. 2019); meanwhile, the topics of
separation within packaging and the labelling of packaging also appeared (Molina-Besch
et al. 2019).

Another identified field of action is transport optimization, which involves the
optimization of operative transport processes as well as route planning. Seven articles
discuss this topic. Articles assigned to this field of action dealt mainly with the
development of mathematical models for route optimization (Hu et al. 2017; CAIXETA-
FILHO 1999; Bortolini et al. 2016). In addition, the authors discussed the need for reliable
transport processes to ensure that food is not wasted by delayed transport or inadequate

load securing (Mvumi et al. 2016).

Warehouse management was identified as a further field of action. In this context,
warehouse management is understood as the use of effective methods for optimizing
warehouse management and for adjusting warehouse layout to meet requirements. A total
of six articles fit into this category. The identified articles primarily focused on
implementing reasonable warehouse strategies, such as the "first expired first out"
principle (Le$niewski and Bartoszewicz 2013). Other authors concentrated on
warehousing and the specific requirements of the early stages of the logistics network,
more specifically, on the level of farmers. These studies focused on farming structures in
developing countries and the specifics of the adaptation necessary for effective
warehousing in these areas (Garbaba et al. 2018). A few authors also discussed the
optimal warehouse layout for shortening distances and keeping the duration of products’

stay within warehouses as short as possible (Facchini et al. 2018).
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The optimization of the network structure also was identified as a field of action. Here,
adaptation of the network structure refers to the objective of building an efficient
distribution network. Increasing the efficiency of these measures reduces food loss. Three
articles fell into this field of action. In this context, it should be noted that reducing food
loss is only a sub-target. Thus, this field of action differs from most of the other fields of
action, which were identified as clear main goals in terms of reducing food loss. These
articles primarily focused on strategic planning approaches to optimizing network design
and developing an optimized distribution network (Gong et al. 2007; Orjuela Castro and

Adarme Jaimes 2017).

3.3.2 Framework conditions

Within the framework conditions group, regulation was the most frequently mentioned
field of action. Under this field of action, seven articles and two interviews were
categorized. Regulation in this context means the intervention of governmental
authorities on the processes within food logistics networks. Through the identified
articles, it became clear that regulatory measures must be implemented cautiously;
otherwise, they will lead to additional losses within the logistics networks (Brunelle et al.
2017; Cristobal et al. 2018). This field of action usually is not set by the companies
themselves; rather, it involves an external field of action that companies can influence

through participation in initiatives, for example (A. Rijpkema et al. 2014).

The second field of action mentioned under framework conditions is financing
opportunities. Here, financing opportunities refer to network partners receiving financial
support either from other companies within the logistics network, or in most cases, from
governmental or non-governmental organizations. This field of action was addressed in
two articles, both of which explicitly refer to developing countries. The articles both
contain detailed discussion of the fact that losses can be reduced by using targeted
financial support, especially for network partners at the beginning of the value chain. This
point is supported by the fact that, especially in developing countries, farmers with poor

equipment depend heavily on their partners within the value chain. Therefore, they have
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little financial flexibility or chance at process innovations; as such, they do not focus on

loss reduction (Wu et al. 2017; Briintrup et al. 2018).

3.3.3 Physical characteristics

Among the physical characteristics group, the most frequently mentioned field of action
involved physical product features, with seven articles assigned to this field of action. In
this context, considering physical product features means conducting process
optimization with the aim of aligning the food’s physical environment to its requirements.
Here, temperature, air composition, humidity, and pressure sensitivity are all considered.
Optimally adapting the physical environment to the product features extends the shelf life
of the food. These articles most frequently mentioned optimization in terms of
temperature. For example, they mentioned various technologies that enable optimal
cooling within containers or even within department stores (Singh et al. 2018; Raab et al.
2011). Other articles discussed the design of intelligent packaging, which can release
additional gases to the surroundings according to the needs of the packaged food; such
technologies also can influence air humidity (Bakhtavar et al. 2019; Martindale and

Schiebel 2017).

The further field of action within this category is the optimization of shelf life, with six
articles assigned to this field of action. In this context, shelf-life optimization is
understood as measures that specifically extend the shelf life of the products through
various process optimizations or process changes. As an example, we can consider the
dynamic calculation of product life combined with storage strategies in order to allow
food to be controlled more effectively throughout the entire process (Allen and Schuster
2004). Another goal mentioned in the articles was dynamic pricing depending on the
remaining shelf life of the products. In these articles, the remaining shelf life of the
products also was recalculated by dynamic calculation based on the current conditions;
then, earlier expiring articles were priced lower and put on sale (Kaya and Ghahroodi

2018).
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3.3.4 People

The second most frequently mentioned field of action overall was an increase in network
cooperation. In this context, increasing network cooperation reflects the efforts of various
network partners to establish optimal cooperative relationships with suppliers, customers,
and other network partners. A total of 22 articles and three interviews were assigned to
this aspect. Many of these articles assert the view that improved cooperation between the
partners not only increases transparency but also, and above all, strengthens the bond
between the partners. Meanwhile, it also increases the partners’ desire to contribute to
process optimization. Alternatively, this improved cooperation may provide partners with
the opportunity and security to carry out this optimization themselves (Aggarwal and
Srivastava 2016; Alberti and Belfanti 2019; Kouwenhoven et al. 2012). Such
optimization may be done for financial and strategic reasons within the cooperation. A
social component also plays a role in very close business relationships (Devin and
Richards 2018). Three articles within this classification explicitly address cooperation in
developing countries while focusing on small farmers and small markets. They show that,
especially in this context, a strong relationship can improve the position of the weaker
network partners and, thus, strengthen their ability to tackle process efficiency and loss

reduction (Alarcon et al. 2017; Markelova and Mwangi 2010; Tsuchiya et al. 2015).

Mindfulness is a further field of action assigned to the group of people. Mindfulness in
this context refers to efforts to sensitize all network partners, the company workers, and
the end customer to the special features of food while increasing awareness about product
wastage. Five articles were assigned to this field of action. The examined articles showed
that increased awareness among management, employees, and end consumers leads to an
understanding that waste can be reduced by more careful product handling
(Kouwenhoven et al. 2012; Alamar et al. 2018). Furthermore, this increased awareness
promotes employee commitment to approach the problem and to make creative
suggestions for improving the situation (Kouwenhoven et al. 2012; Al-Madbouh et al.

2019).
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The third field of action within this group is consumer satisfaction. In this context,
consumer satisfaction is understood to include efforts that are primarily designed to meet
specific customer requirements, thus reducing waste at the customer level. Two articles
were assigned to this field of action. One study mentioned that specific offers, such as
home delivery or sales offers (e.g., cook boxes), fulfilled certain customer needs, and
through this orientation the customer tends to waste less (Kouwenhoven et al. 2012; Pan

etal. 2017).
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3.4 Discussion

The fields of action presented hold varying relevance for different actors within the food
value chain. Considering framework conditions is particularly relevant for actors at the
regulatory level. For example, the adaptation of regulations, as they apply in the European
Union for certain products, should always consider the effects on losses. Similarly,
subsidies and other financial support for companies should be adjusted in terms of their
effects on losses. Weaker actors should be supported, especially in developing countries.
As shown, these tools can be used to empower small- and medium-sized enterprises in
particular, making them more effective in their process execution while achieving lower
loss rates. The fields of action of the other groups are mainly relevant for active players
in the food value chain. Here, however, the relevance depends partly on the position
within the value chain. When it comes to developing future measures, producers and
logistics service providers especially should consider the fields of action of the process
group for themselves. The group of physical characteristics concerns all active actors in
the value chain, as improving both shelf life and the product environment can bring added
value by taking into account the product’s physical properties at all points in the value
chain. The people-related fields of action have to be considered separately. Mindfulness
is to be considered at all points of the value chain, as increased care of the products under
consideration can reduce losses. Customer satisfaction, on the other hand, becomes
especially relevant for the actors at the end of the value chain as they are in direct
interaction with the customers. Network cooperation, as a field of action, is also relevant
for all active actors within the value chain and should be given high priority in the

planning and design of measures against food losses.

The results presented summarize the current state of the scientific research in the field of
food loss reduction and provide added value for science and industry in this area. For
those seeking to develop measures to reduce food losses, the presented systematization
offers practitioners an overview of the objectives with which successful measures against
food losses can be generated. Many of the presented fields of action refer to internal
company processes. Concentrating on these fields of action will increase resource

efficiency within the company and, therefore, also assist in reducing food losses within
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the entire network. However, there is also the risk of losses being shifted to the previous
network partners due to improvements in the later stages of the value chain. This effect
is particularly problematic in the context of internationally networked value chains
originating in developing countries. Due to the unequal balance of power between the
partners involved, the weaker partners in developing countries often bear an additional
burden. The analysis presented has shown that many authors agree that an effective
reduction of food losses within the entire network can be achieved primarily by creating
transparency and improving cooperation within the network. This approach does not
simply shift losses, but rather minimizes weak points while reducing losses through
increased cooperation. Because increased cooperation at eye level strengthens the weaker
partners in the network and can make them economically more successful in the long
term, this approach can also ensure supply security within the network. This approach not

only reduces losses but also strengthens the network in the long term.

Overall, the fields of action are not necessarily selective; there may be overlaps of
measures across several fields of action. For example, measures that are introduced in the
early phase of the value chain, e.g., through more effective transport management, also
influence later warehouse processes most of the time. Packaging management is also
closely linked to transport optimization. Meanwhile, correct loading ensures adequate
packaging of food during transport. As already mentioned, the use of various technologies
is also possible in many individual fields of action. This area includes tracking and
tracing, as well as the general use of IT and related data analytics methods. These
technologies almost always create an improved general information base. Combining
technology with an openness to share this information with value-added partners in the
network relates to the transparency field of action. In general, it can be said that increased
transparency in almost all fields of action will have positive effects. As such, it can be
concluded that increased transparency has the greatest added value within a holistic

approach to reducing food losses in value chains.

Developing countries face a hunger problem and a difficult supply situation, requiring
close attention when categorizing into fields of action. One way to strengthen the local

economy and thus improve the availability of financial resources for food procurement
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would be to increase the participation of actors in developing countries in international
value chains. Despite other problems, such as general trade restrictions and inadequate
trade routes, improvements can be achieved by taking the fields of action described here
into account. At the same time, overall productivity and the availability of food for the
local market can be increased by avoiding food losses. Support at the administrative level
is particularly effective for small farmers and small enterprises. In this case, however, it
must be remembered that these measures should be used with caution, i.e., exclusive
financing of measures. Without effective long-term implementation, training and
knowledge transfer to the small entrepreneurs concerned cannot be sustainable. In
addition, the issue of quality management is particularly relevant for actors in developing
countries who aim to participate in international value chains. In many cases, the problem
is that quality standards cannot be achieved, and thus, unnecessary losses occur on the
export route. In this sense, quality management takes on critical importance in developing
countries. Furthermore, it should be noted that transport optimization is also a major
challenge in developing countries due to a lack of transport means and suitable containers.
As a result of incorrect transport loading, many products are lost, especially in the early
stages of the value chain. To implement this area of improvement, it is essential not only
to have the technical equipment but also the personnel capability in ensuring adequate
food handling. In this case, the focus on the criteria is particularly strong. Employees
require training to bring them closer to the specifics of traded food, a target-oriented
measure. The use of sensible technologies also holds considerable potential for

developing countries.

The analysis of the derived fields of action shows that the fields of action differ not only
in terms of their sphere of action, but also in terms of their extension across actors and in
terms of the management levels applied. Therefore, the individual fields of action can be
classified into schema between strategic and operative application. They may also be
distinguished by their separation between internal company application and cross-
company application. As a result, the fields of action in the framework conditions group
can be defined as strategic fields of action. Financial opportunities are usually given at

the individual company level. Regulatory requirements typically apply to or involve
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overarching processes and are therefore more likely to be classified at the cross-company
level. The fields of action of the people group, however, are to be assessed differently.
Consumer satisfaction involves a field of action that is applied within a company and can
include both strategic and operational measures. Network Cooperation always contains
cross-company measures and therefore can be assigned at the cross-company level.
Within this field of action, however, both strategic and operative measures are combined.
The mindfulness field of action is to be placed on the operative level, because here, above
all, training and other operative awareness-creating measures are included. Mindfulness
can be achieved both within a company and through cross-company measures. Among
the physical criteria group, neither physical product features nor shelf-life optimization
are applied internally or across companies exclusively. Both can be addressed on both
levels by suitable measures. Measures in the field of shelf-life optimization are primarily
operational, in that they are mainly organizational measures. The field of action involving
physical product features, on the other hand, can be implemented both through

operational and through strategic measures, and it is thus positioned between the two.

With regards to the process-oriented fields of action group, the results also reflect a
heterogeneous situation. Network structure is a strategic field of action, which is
addressed both within a company and through cross-company measures. Warehouse
management is to be classified on the internal company level and includes both operative
measures and strategic measures, such as layout planning. In most cases, quality
management is an internal field of action, but there are also cross-company measures.
Quality management is also classified at both the operational and strategic levels.
Packaging management is an internal company function those functions almost
exclusively at the operational level. According to the analyses, transport management is
also represented both on the internal company level as well as on the cross-company level.
Most of the measures mentioned for this field of action can be classified at the operational
level, but there are also some strategic measures proposed within this field of action.
Finally, the transparency field of action is to be mentioned. As already mentioned,
transparency at all levels should be addressed in a meaningful way. Here, it should be

noted that a holistic creation of transparency can only be fully achieved through the
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interaction of internal and cross-company measures. The situation is similar at the
application level. Both operational measures, e.g., by using suitable technologies, and

strategic measures are necessary. Figure 19 illustrates the classification described here.

. A
Strategic . - " Regulation
Financing opportunities
Network structure

[ Consumer satisfaction ]

[ Warehouse management ] K [ Network cooperation ]
Quality management

[ Physical product features ]

[ Transport optimization ]

[ Packaging management ]

[ Shelflife optimization ]

Mindfulness

Operational R
Internal company Cross-company'
Figure 19 - Classification of the fields of action according to application and company
level
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3.5 Conclusions
This study aimed to answer the following research question: Which fields of action are

set as objective parameters when developing logistical measures against food losses?

In order to answer this question, this paper first described a basic understanding of
logistics. Furthermore, the context was set through a description of the food value chain
according to current scientific understanding. By examining 111 articles compiled from
a systematic literature analysis and six open interviews with practitioners, criteria were
extracted as objectives for the development of measures against food losses. This process
resulted in a framework including 13 fields of action in total, all of which could be
assigned to four main groups: optimizing processes, framework conditions, physical
characteristics, and people. The research question was answered by the framework
presented. The analysis demonstrated that a uniform information basis in all fields of
action would bring about improvements by optimizing processes, particularly because

time is an essential parameter in avoiding food losses.

3.5.1 Scientific and managerial implications

Both scientists and practitioners will benefit from the results presented in this study,
which derived and presented fields of action for the development of measures against
food losses. Both in practical application and scientific analysis, this framework can be
used as an orientation in the development of measures. For scientists, this study provides
a scientifically based foundation for developing measures to prevent food losses. This
study may provide information in terms of the desired objective and direction of
measures. For practitioners, the overview of identified literature in Table 2 holds practical
relevance as it can be used as a reference guide to provide suggestions for concrete

measures in specific fields of action.

3.5.2 Future research
While analysing the available evidence, this paper identified various areas that required
further scientific investigation in order to improve the development and application of

measures against food loss.
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(1) What fields of action are best suited as objectives for specific types of companies

within the network?

Based on the overview presented in this study, the question arises as to whether or not it
is suitable for certain types of companies to focus on specific fields of action as objectives.
Some authors address the position or function of the respective companies, but a
structured examination of this question is missing. A systematic exploration of these

interconnections could add value in practice.

(2) Are certain fields of action suitable as objectives for specific maturity levels in

companies in terms of food loss management?

A further question arising from the results of this study is whether the use of certain fields
of action as objectives is more suitable for companies at the beginning of their activities
in food loss management versus those that have already reached a certain standard. A
science-based investigation could create added value for companies; by examining such
a hierarchy, businesses could then focus more specifically on suitable objectives,

depending on their previous food loss management activities.

(3) How relevant are the fields of action assessed in practice and to what extent can they
be compared with the frequency with which these fields of action are treated in

science?

A comparison of the relevance of the fields of action found with the requirements in
practice would be a relevant continuation of this study. Such research could also result in
a need for further action by the scientific community in order to focus on and examine

certain fields of action more closely.

(4) As objectives, which fields of action have a particularly strong effect on network

partners in developing countries?

As described above, international food logistics has developed into a globally networked
system that in many cases originates in developing countries. Based on this fact and

derived from the results presented here, the question arises as to how partners in
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developing countries can be encouraged and supported. Partners in developing countries
often are dependent on partners in industrialized countries. In many cases, this
dependence means that issues, such as process efficiency and food loss management, are
not on companies’ agendas due to lack of available resources. The high relevance of the
network cooperation field of action is indicative of this situation. In order to improve the
situation of partners in developing countries in a sustainable manner and make them equal
partners in international trade relations, researchers could investigate specific fields of

action as objectives for the development of measures.

(5) When creating a uniform information base in a concrete value chain, which

information is needed, and which actor should provide it?

Many of the articles outlined above highlight the great importance of a consistent
information base. Future research could analyse how such an information base could be
designed across a network. This inquiry raises the question of which information would
have to be provided by which actors. Further studies are needed into how to create
incentives for actors to provide this information for the general benefit, even if the

company cannot quantify this benefit for itself in the short term.

3.5.3 Limitations

In conducting this study, the researchers paid special attention to minimizing their
individual influences. Nevertheless, this study faced some limitations, which are
addressed in more detail below. Borrowing from Nitsche and Durach (2018), the
approach pursued in this study combines practical and scientific statements in order to
present the broadest picture possible. This research followed this approach by conducting
a systematic literature analysis and by interviewing practitioners. However, the sample of
practitioners was exceedingly small compared to the articles included from the systematic
literature analysis. Consequently, the results are strongly influenced by the theoretical
perspective. Regarding the systematic literature analysis, two databases were used,
Business Source Complete (by EBSCO) and the Social Science Citation Index (SSCI)
database (by Web of Science). The integration of further databases could have added

further articles to the data collection, which would have created additional value.
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However, the selected databases contain many journals relevant to this topic, thus
minimizing the risk of having missed relevant literature. Finally, a single researcher read
the articles remaining after applying the inclusion and exclusion criteria, noting the
criteria addressed in each one. This procedural step depended strongly on one person and
could therefore have been influenced by their perspective. This issue was addressed by

applying qualitative clustering, with two additional scientists involved in the process.
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4 Article 2

Title:

“DEVELOPMENT OF A READINESS ASSESSMENT MODEL TO EVALUATE
ENGAGEMENT WITH FOOD LOSS MANAGEMENT IN LOGISTICS”

Presented at

14. AIRL-SCM CONFERENCE, https://www.airl-scm.com/lesactesrairl2022

62
Submitted version. Presented as: Kleineidam, Julia; Coll, Angelica; Straube, Frank
(2022). DEVELOPMENT OF A READINESS ASSESSMENT MODEL TO
EVALUATE ENGAGEMENT WITH FOOD LOSS MANAGEMENT IN
LOGISTICS. At 14. AIRL-SCM CONFERENCE, Available here: https://www.airl-
scm.com/lesactesrairl2022



Logistic management model for food loss reduction in East African food value networks

4.0 Positioning of this article in the context of this dissertation and the

logistic management model
For the purpose of this dissertation, it is necessary to accurately understand the current
situation of organizations in East African food value networks in order to consider them
in the development of the logistic management model. From this analysis, it was found
that the majority of local organizations are unable to quantify food losses and also have
little awareness of how to systematically address loss reduction. From this it could be
deduced that for a model to fit the study region, it is necessary to start with an assessment
in which the organizations analyse their own status in order to gain an entry point into
addressing this issue. This so-called readiness assessment is developed and explained in
this article. It represents a core of this dissertation's own approach and is incorporated

into the initial screening of logistic management model.

At the time that work was done on this dissertation for this article, the terms food logistics
network, food supply chain and food value network were used synonymously. For this
reason, this article refers to logistics networks. In the context of this dissertation, this
means the same as the food value network, which was defined in chapter two. This article
also refers to food loss management. During the genesis of this dissertation, the more

concrete term food loss reduction management was chosen and further used.
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4.1 Introduction

With its 17 SDGs, the UN has set itself the goal of making the world a fairer and more
sustainable place by 2030. Goal 12 aims for ‘responsible consumption’; more
specifically, sub-goal 12.3 states: “By 2030, halving per capita global food waste at retail
and consumer level and reducing food losses along the production and supply chain,
including post-harvest losses” (UNITED NATIONS 2015b). Since the SDGs were
formulated, six years ago, there has been no scientific evidence that the world is
decisively closer to achieving this goal. There are promising approaches to food loss (FL)
prevention in both practice and science (Nitsche et al. 2018; English 2019); however, for
the most part, these have not yet been adopted by the vast majority. If one considers this
factor, it is questionable whether a clear understanding of the relevance of this problem
already exists across the industry and communities (Garske et al. 2020; Aldaco et al.
2020). Until there is a clear understanding of the problem among companies and
consumers, it will be much more difficult to achieve the above-mentioned goal.
Furthermore, different logistical measures against food loss require a certain level of
knowledge and readiness within the organization (Weidner et al. 2019). However, there
is no instrument to assess the readiness level of an organization in order to make a

decision on the implementation of food loss management.

When looking at the problems in the current body of research, it is noticeable that most
of the latest studies focus on approaches in industrialized countries. Highly technical
solutions such as forecast algorithms and intelligent packaging are discussed (Nitsche et
al. 2018). However, value chains in developing countries and the link between
industrialized and developing countries are not considered very much (Sharma et al.
2021; Nérvdnen et al. 2021). Many international food supply chains originate in
developing countries. Looking at the analysis of Gustafsson et al. (2011), it is evident that
developing countries, in particular, have high loss rates in the early stages of the supply
chain (Gustavsson et al. 2011). Since the UN target described above explicitly includes
post-harvest losses, these parts of the value chain must also be explicitly included in

finding solutions. This fact raises the question of whether the results of the previously
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described studies can be applied to developing countries or whether other approaches

need to be developed in this context.

Awareness and readiness are important steps in tackling the problem, which is why it
should be examined at this stage how far the problem has already reached the actors in
the value chain and how they incorporate this topic into their daily actions. This will also
provide an insight into the loss rates of the individual stages. Ideally, these results can be
used to directly deduce measures that contribute to reducing losses and, thereby, to

meeting objective 12 of the SDGs (UNITED NATIONS 2015b).

In order to address such a question, it is necessary to compare and contrast the conditions
in the two parts of the value chain. Ethiopia, as a representative nation of the developing
countries, and Germany, as a representative nation of the industrialized countries, are

suitable for this comparison.

Ethiopia holds a special position among the African countries. Besides a change of power
unique in African history in 2018, this country is characterized by constant economic
growth rates since 2004 according to World Bank data (World Bank 2019). At the same
time, it remains one of the countries with the highest food imports in the world due to the
humanitarian situation in parts of the country (Blome 2016). Despite periodical food
shortages that the country is facing, food losses seems to be a foreign topic with little
public attention and no national strategy (Federal Democratic Republic of Ethiopia 2016;
The Federal Democratic Republic of Ethiopia 2010). Having such characteristics,
Ethiopia can be regarded as an example of a least developed country as well as an

emerging economy (UNEP 2018; Minten et al. 2021).

Germany has been a benchmark in the field of logistics for years. The World Bank’s
Logistics Performance Index has regularly ranked Germany first since 2014 (World Bank
2018). Therefore, Germany can be used as an example of an industrialized nation.
However, there are also extensive challenges in food logistics in Germany. Above all,
increased customer requirements are driving the German food industry to take new paths.

Specifically, mindfulness towards food and how to deal with food loss is not always in
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focus. In some cases, the urge to fulfil customer wishes leads to the deliberate waste of
food. As a result, the German government presented a new ‘national strategy to reduce
food waste’ (German Federal Ministry of Food and Agriculture 2019). This shows that

there is still a long way to go to meet the SDG’s objectives.

The comparison between the countries presented allows us to answer the question of how
awareness for food losses differs. In addition, best practices can also be identified by
which actors from both countries can learn from each other and optimize their own

processes. This results in the following research question:

RQ1: How does addressing the issue of food loss reduction differ between German and

Ethiopian companies?

Furthermore, the aim of this research is to develop a systematic awareness assessment
tool based on the identified level of awareness in the investigated companies, which

answers the second research question:

RQ2: How can companies be supported in determining their own level of readiness
regarding the topic of food losses to be able to independently develop solutions for

their own context?
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4.2 Theoretical background

4.2.1 Definition of essential terms

This paper follows the understanding of food logistics as formulated by Nitsche and Figiel
(Straube et al. 2016). According to this, food logistics includes “the planning,
management and control of the value network of food products from the source of raw
materials to the end customer. The focus is on the efficient processing of customer orders
using information systems, technologies and management concepts, with special
emphasis given with regard to high article-specific quality and safety requirements for
perishable goods in various temperature ranges.” Straube, Nitsche and Figiel identified
the reduction of food losses as one of the most relevant trends in food logistics for the

coming years (Straube et al. 2016).

In the literature, different definitions of the terms ‘food loss’ and ‘food waste’ are used.
These definitions differ in terms of the relationship between the two terms, but also in
terms of the general understanding of how these terms are used (FAO 2013; Gustavsson
et al. 2011; Papargyropoulou et al. 2014; Parfitt et al. 2010). There are even more
extensive definitions, which, for example, include all excess consumption that exceeds a
person’s basic nutritional requirements as food waste (Smil 2004). In the context of this
paper, the term food loss is used as defined by the High-Level Panel of Experts on Food
Security and Nutrition of the European Union (HLPE). The HLPE defines food loss thus:
“Food losses (FL) refers to a decrease, at all stages of the food chain prior to the consumer
level, in mass, of food that was originally intended for human consumption, regardless of
the cause.” According to this understanding, food waste is the loss of food at the consumer
level. Since the focus of this paper is not on end consumers, these losses are not

considered (HLPE 2014).

4.2.2 Food loss in logistics networks
Food losses occur at all levels in logistics networks and are multi-faceted and different
not only depending on their occurrence in the network in terms of their causes, but also

differ in terms of the level of development of the country in which this function is
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performed. In relation to the operational functions in a food logistics network and the

level of development of the country, the following Table 3 shows examples of causes of

food losses.

Table 3 - Causes of losses in food value chains (Nitsche et al. 2018)

Value Chain Stage

Developing Countries

Developed Countries

Harvesting and °

post-harvesting

weather-related loss
suboptimal harvest period
damage of crops

inadequate infrastructure

low level of automation
defective harvesting equipment

lack of qualified personnel

weather-related loss
over-production

damage of crops

Food processing e transformational processes transformational processes
e contamination production failures
industry technical issues
e low storage capacity technical malfunction of cooling
e inappropriate storage conditions systems
Warehousing and cooling systems manual errors in cooling
¢ long distances to warchouses regulation
e warehouse usage not aligned to inappropriate storage conditions
customer demand
e inadequate infrastructure long throughput times
e inappropriately equipped transport long transport distances
vehicles delivery delays
Transportation e low transportation safety for overloading of terminals
perishable goods inadequate temperature
e unreliable transport packaging measurements
e inappropriate load securing unreliable transport packaging
e lack of cooling systems inaccurate sales forecasts
Retail

inappropriately equipped storage

and sales areas

uncertainty regarding date

indications
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unhygienic conditions

inappropriately equipped sales
areas
inefficient optimization efforts

promotions and discounts

lack of packaging knowledge

large packaging units

Packaging inappropriate packaging for defective packaging
transportation and storage inefficient packaging design
lack of holistic view of value high complexity of value-adding
adding processes
processes in food value chains due lack of holistic view of value-

Processes to profit optimization adding processes in food value

lack of communication between
food value chain actors

inefficient processing processes

chains
lack of communication
lack of transparency along the

food value chain

Various studies have looked at how food losses can be reduced through logistics

measures. In their meta-analysis, Nitsche et al. (2018) created a systematization of the

approaches, which can be found in Figure 20.
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Packaging
active MAP
packaging o v
intelligent packaging master
packaging packaging

Dynamic shelf life modelling

Inventory management

Forecasting

Information sharing and processing

Technologies
(Barcodes, RFID, sensor-RFID. intelligent containers,
apps, GPS, DSS and others)

Transport and network planning

Cooperation

Figure 20 - Food loss management framework (Nitsche et al. 2018)

From this overview, it can be determined that most of the measures have a technical
reference and assumed a relatively high level of technological development of the
implementing organization (Wang et al. 2012; Xiao et al. 2017; Brewster et al. 2017).
The objective of most of the measures found in the literature therefore address the causes
of food losses in industrialized countries listed in Table 3 and are discussed for those
conditions (Azuara et al. 2012; Vanderroost et al. 2017; Strotmann et al. 2017; Mercier
et al. 2018). Little attention is paid to the transfer or application of these measures in
developing countries, as well as only limited scope in the literature discussing measures
that directly address the causes listed above in Table 1 for developing countries (Martens

et al. 2012).
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In the following, an introduction to the relevant basics for trend analysis in food logistics
is presented, which form the basis for further considerations regarding the handling of the

topic of food loss management within the scope of this article.

4.2.3 Dimensions of logistics to classify logistics trends

Since food loss management is considered a trend in food logistics, the question arises as
to how trends in food logistics can be classified. In their trend analysis on logistics,
Handfield et al. (2013) define five dimensions that are relevant when considering trends
in logistics: Employees, Processes, Technology, Network and Strategy (Handfield et al.
2013). Straube, Figiel and Nitsche specify these dimensions regarding food logistics. The
five dimensions are defined in the context of this study and linked to the topic of food

loss management.

Employees

Technologies

Dimensions

of logistics

Strategy

Figure 21 - Dimensions of logistics

4.2.3.1 Employees
Organizations must be able to adapt quickly and make adjustments to respond to
unforeseen changes in a challenging environment. A responsive culture is based on highly

professional and well-trained employees. Particularly with regard to food, high demands
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are placed on the knowledge and behaviour of employees. In particular, wrong behaviour
in handling food by employees is a reason for losses. They are at the core of any business,
and leading companies take talent management very seriously. The goal of this is to
enable employees to respond appropriately to difficult and unstructured situations. For
many of those companies who are not business leaders, the shortage of qualified
employees is the overall biggest challenge for the future. Leading companies are
concerned about their employees responsible for the supply chain, and the HR department
1s working out common strategies for talent management, clearly specifying this shortage
and implementing measures to counter it. One of the strategies is research collaboration
with universities to have a presence on campus and build a source of talent. Another
approach is to educate potential employees about careers in logistics and to present
logistics as an exciting, growing career field to junior managers and students.
Furthermore, these companies advise and develop their employees for work in logistics
and recruit qualified employees from other areas of the company. They also invest in
training and education for high-potential employees to ensure their further development
and retention in the company, as well as promoting employees into specific roles that will

help them advance (Handfield et al. 2013; Straube et al. 2016).

4.2.3.2 Processes

The more a company grows, the more its success depends on clearly defined policies,
procedures, structures and a supportive corporate culture. However, core processes must
provide sufficient leeway to adapt to the changing situation or culture. Employees who
grasp the corporate culture are challenged through mentoring, guidance, and training and
development opportunities. This not only leads to greater employee loyalty, but also
builds their skills, paving the way for innovation and new ways of working in a global
network. To build a global process that can be adapted to diverse local regulatory, cultural
and network conditions, a suitable decision maker is needed who is familiar with the
process environment. Due to the specific demands that different foods place on logistics,
coordinated processes are important to ensure that all requirements are always considered.

Faulty processes are, in many cases, the reason for food losses. Process-oriented
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companies operate with independent logistics organizations. This independence makes
logistics an important global process with its own services but adapted to business
requirements. Thus, structured decisions regarding the fulfilment of the customer order
process can be centrally planned, executed and controlled. Similarly, leading companies
need to make outsourcing or insourcing activities and decisions regarding their processes.
These decisions, in turn, have an impact on internal and external logistics processes.
Depending on the company’s objective, planning and fulfilment processes are involved
here, for example in the distribution of foodstuffs or in procurement and production

preparation (Handfield et al. 2013; Straube et al. 2016).

4.2.3.3 Technologies

Leading companies have recognized that to successfully meet logistics trends, they must
leverage technologies that generate new insights, provide transparency and demand an
action-oriented corporate culture. Investments in technologies promise the greatest
success in implementation when they have a direct link to user requirements,
responsiveness to customer requests and value creation. The use of technology facilitates
the handling of food on many levels. Nevertheless, incorrect handling or the incorrect use
of technology in general can lead to food losses. Leading companies are investing in a
solid foundation of robust logistics and supply chain data, ensuring that their data systems
can track events and transactions and provide a strong, data-driven analytics foundation.
These technologies are the foundation for network optimization, visibility into global
material flows and end-to-end integration. By requiring multiple players in the extended
global supply chain to have access to the same data, all members of the supply chain are
able to contribute to its bottom line. Technologies help integrate planning processes,
ensure coordinated responses to global events and provide the foundation for analytics
that will become increasingly important for competitive decision-making in the near
future. In addition, technologies enable the tracking of events at upstream suppliers and
provide real-time updated key figures for the optimization of logistics networks

(Handfield et al. 2013; Straube et al. 2016).
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4.2.3.4 Network

Due to interdependencies between supply chains, often globally connected, disruptions
in one node can compromise the entire network. Over 70% of all respondents in the study
by Handfield et al. consider close collaboration with key suppliers as a measure against
disruptions. A key component to creating a resilient logistics network, in addition to
understanding the various players, is gaining insight into their capabilities, limitations and
connections within the network. Especially due to the many actors involved in food
logistics processes, it is highly relevant for food loss management to pay attention to good
relationships within the network and, thus, also work together to reduce food losses.
Leading companies have moved to disclose even confidential data if it provides a more
complete understanding of requirements among key partners, particularly data related to
research and development. Another prominent feature is that they are sharing information
with more and more members of their supply chains, including upstream suppliers and
logistics service providers. The results also show that leading companies are also using
cost-to-serve analytics to inform their logistics decisions, for example for future

outsourcing processes (Handfield et al. 2013; Straube et al. 2016).

4.2.3.5 Strategy

When dealing with trends in food logistics, a long-term alignment of the corporate
strategy to these trends is essential. These include, for example, the development of new
markets, innovative business models, corporations or customer segments. These, in turn,
have a significant influence on the company’s logistics. As customers become more open
to these issues, proactive companies are aligning their strategies with new measures, such
as monitoring and measuring their environmental footprint, optimized transportation
networks, packaging and end-of-life strategies for their products. Companies, thus, can
also engage with the environment and society to respond to trends. Joint development of
standards with network partners, organizations or government agencies can also be part
of the company’s strategic direction. In the future, companies will need to partner
vertically and horizontally with other organizations in industry initiatives or partner with

government agencies, for example, to ensure greater social equity and further reduce CO2
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emissions over time. The study findings of Handfield et al. suggest that leading
companies are more likely than others to implement green logistics strategies and to see
corporate social responsibility as an important component of their logistics strategies. The
human factor has become a central issue, so that companies require their suppliers to
comply with globally uniform standards for labour and human rights (Handfield et al.
2013; Straube et al. 2016).
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4.3 Methodology

For the purpose of gaining an overview of the extent to which food losses are already
being addressed in the research environments of Ethiopia and Germany, an online survey
was conducted among food producing and processing as well as transporting companies
in both countries. In addition to the main focus of food losses, the survey also covered the
future issues of sustainability, transparency and the increasing influence of e-commerce

in the B2B and B2C sectors, which are not covered in detail in this paper.

4.3.1 Selection of the data collection method

An online survey using the Unipark survey platform was chosen as the data collection
method for the study. The design of the survey was based on the methodology of the study
by Nitsche and Figiel (Straube et al. 2016). The advantages of this method are, in
particular, that a large number of people from the desired target group, located in two
different countries, can be reached within a short period of time and without significant
financial expenditure, and that the collected data are subsequently available directly in
digital form. Due largely to the circumstances of the COVID-19 pandemic, no direct
interviews could be conducted in either country, which further strengthened the

advantages of an online survey.

4.3.2 Structural development of the questionnaire

Regarding the structural development of the questions, mainly closed as well as semi-
open questions were formulated. Closed or semi-open questions ensure greater objectivity
of the results. In addition, they offer a better possibility to conduct a replication study at

a later point in time, if this becomes appropriate (Reinders et al. 2011).

Closed questions are particularly useful for online surveys, as they often result in a higher
response rate. In addition, the evaluation of the data is easier with closed questions since
the answers given do not have to be coded or clustered. In contrast, in the case of semi-
open questions, which allow more creative response behaviour, the answers given must

also be coded in order to ensure comparability of the answers.
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For this online survey, nominal, ordinal and cardinal scale levels were used according to
the respective questions. For the majority of questions, responses were based on ordinally
scaled Likert scales. These response options mostly represent the range between complete
agreement and complete disagreement. In addition, numerical values from one to five
were assigned to the answer options to facilitate the subsequent evaluation. Generally,
when developing the questions for the online survey, great care was taken to ensure that
they were used in a targeted manner to answer the research questions. Furthermore, the
necessary principle of neutrality was always observed in the process of formulating the
questionnaire. The questionnaire was divided into general questions about the respective
company and trend-specific questions. The trend-specific questions regarding the food
loss trend concerned the application of action items which had been concluded in this
analysis by Kleineidam (Kleineidam 2020). Since the current COVID-19 pandemic will
have lasting consequences for companies within the food industry and their involvement
with issues outside their regular day-to-day business, the trend-specific questions were
followed by an optional open-ended question to query individual insights regarding the
impact of the pandemic on the food industry. Overall, it took an average of 19.7 minutes

to complete the questionnaire.

The analysis was carried out using Microsoft Excel and SPSS version 27. The first
descriptive analyses as well as the graphical presentation were conducted in Excel. For
further statistical analyses, for example correlation analyses, regression analyses and

statistical tests, SPSS version 27 was used.

4.3.3 Sample demographics

A total of 84 participants completed the survey. There were 30 participants from Ethiopia
and 54 participants from Germany. In addition to country affiliation, participants were
asked about the position of their companies within their value chain. The allocation of the

companies to the position of the value chain can be seen in Figure 22.
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Position of the Companies in the Supply Chain mET
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Figure 22 - Position of the Companies in the Supply Chain

Four participants did not assign themselves to any of the stakeholder groups surveyed.
The most frequently mentioned category among the German participants was
manufacturers, with 45.3% of the responses. The most frequently mentioned actor groups
among the Ethiopian participants were gastronomy and logistics service providers, with
33.3% of the mentions. The logistics service provider group shows the greatest similarity
in terms of frequency with 33.3% and 26.4%, respectively, between the two groups. No
Ethiopian participants assigned themselves to the categories home delivery service
provider or technology provider. For this reason, these groups of actors are not explicitly

considered further in the following sections.
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4.4 Results and discussion

4.4.1 Descriptive analysis of survey results

As an introduction, the participants were asked how they assess the relevance of food loss
management (FLM) for the food industry in general today and in five years. On average,
Ethiopian participants rated the relevance today with a scale value of 3.47. German

participants rated the relevance today with a scale value of 3.09.

Significance Today Ethiopia Significance in 5 Years

1- low
m2
average: 3,47 m3- medium average: 4,23
4

m5- high

Significance Today Germany Significance in 5 Years

" g 4% 2%

1- low

m2

m3- medium
average: 3,0 average: 4,02

u4

Figure 23 - Relevance of the Food Loss Management Trend in Ethiopia and Germany

These values are not significant after consideration of the test statistics (p value at 0.202

for the current view or 0.504 for a reference value of 0.05). Thus, it can be assumed that
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the relevance of food loss management today is assessed by both groups of respondents
as being at the same, medium level. If this assessment is compared with the known figures
on the extent of the problem of food loss, it can be seen that the companies do not yet
attribute the necessary relevance to the problem. In both groups, the five-year outlook
shows an increase in relevance to 4.23 from the Ethiopian experts and 4.13 from the
German experts. Again, the test statistics show that the difference is not significant. Thus,
it can be stated for the five-year view that both expert groups see an increase to a high

relevance equally.

In addition, the participants were asked about the importance of food loss management in
their company. Here, the assessments differed significantly. Figure 24 shows the

percentage distribution of both expert groups.

Ethiopia Food Loss Management Activities Germany

M |- Trend is part of the
corporate strategy and
has a high priority

M 2- There are many
activities regarding this
trend

m 3- There are first
activities regarding this
trend

m 4- There are few
activities regarding this
trend

5- There are no activities
regarding this trend

Figure 24 - Food Loss Management Activities

Only 10% of Ethiopian experts stated that they have implemented food loss management
as part of their corporate strategy and give the issue a high priority. Twice as many
Ethiopian experts (20%) indicated that the company does not undertake any activities
regarding this trend. Among the German experts, 21% gave the trend a high priority and

only 7% stated that the company does not undertake any activities regarding this trend.
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This picture is strengthened when the answers to the following question in the
questionnaire are considered. The question asked what opportunities are seen for the
companies through the reduction of food losses. The challenges identified from the
literature and the experts’ assessment are shown in the Figure 25. In addition, the experts
were given the opportunity to name further opportunities that they see in the reduction of
food losses. No further opportunities were named by the experts, which indicates that the

opportunities derived from theory are also regarded as the most relevant in practice.

.. uGER
Opportunities
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Improvement of Corporate and Product Image
Process Innovation

Higher Profitability

Increased Resource Efficiency
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Reduced Disposal Costs

0
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Figure 25 - Opportunities of food loss management

When looking at the figure and the six opportunities, we see that four of the six
opportunities are rated as more important by the Ethiopian experts than by the German
experts. These differences are significant for the three opportunities ‘Potential unique
selling proposition’, ‘Increase in economic efficiency’ and ‘Opportunity for process

innovation’.

Despite an equivalent assessment of the relevance of the trend, the discussion of food loss
management is very different between the two reference groups. The results of the
opportunity assessment pointed in the same direction. These results suggest that in

Ethiopia there are greater obstacles to the actual consideration of the topic in
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entrepreneurial activity, despite an equally high assessment of relevance and a partially

even higher assessment of opportunities.

The participants were also asked about these barriers. Analogous to the opportunities in
the literature, seven barriers were derived, and the experts were asked to assess their
relevance. The experts were also given the opportunity to name further barriers. Four
additional barriers were named. It should be noted that only the German experts named
further barriers. These were: best before date as a waste-maker, consumer appreciation
not monetizable, high degree of automation and acceptance readiness/capacities of social
services. The consideration of the additionally mentioned barriers suggests that this result
strongly from the basic conditions in Germany. It can be deduced from this that barriers
that are considered general can be derived from theory, analogously to the challenges, as

also valid for practice.

uGER
Barriers of Implementation -
Lack of Transparency [
Lack of Knowledge [
Lack Network Collaboration [
Lack of Consistent Measurement Methods [ e
Employee Resistance to Process Changes [
Regulatory Requirements || N R REEGEGEGEEEE
No Added Value for the Company |
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Figure 26 - Barriers of implementation of food loss management

When considering the seven barriers in question, it is noticeable that the Ethiopian experts
rated the influence of all seven barriers as stronger than the German experts. This
difference is statistically significant for five of the seven barriers. For the two barriers

‘No added value for the company is seen from the decision-making level” and ‘Regulatory
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requirements generate losses’, an equally strong assessment is assumed. It should be
emphasized here that with an overarching mean scale value of 2.55, that is, a mean
relevance assessment, the barrier ‘No added value for the company is seen from the
decision-making level’ has the lowest relevance of the barriers in question. This
underlines the previous findings that companies in both countries are generally open to

the positive opportunities of reducing food loss.

The results presented so far strongly indicate that the difference in the implementation of
food loss management in the respective companies and the difference in the assessment
of the barriers show a correlation. Since the general assessment of the trend is the same,
it follows logically that the different strength of the barriers has an influence on the

implementation. The barriers in question are, therefore, examined in more detail below.

The greatest difference in the assessment is shown by the barrier ‘Lack of knowledge
among employees for the implementation of improvement measures. The formation of
company-relevant skills and knowledge is a core task of the company to promote
engagement with current trends. Accordingly, this barrier represents the ‘Employees’
dimension of logistics described above. Thus, this barrier shows that the Ethiopian
companies surveyed see difficulties in addressing this dimension of logistics with regard
to the food loss management trend. However, the appropriate further qualification of
employees and the targeted recruitment of qualified personnel are prerequisites for the

successful consideration of this logistics dimension.

The barrier ‘Lack of willingness of network partners to cooperate’ shows the second
largest difference in the assessment. The relevance of cooperation with network partners
to meet trends in food logistics is reflected in the logistics dimension ‘Network’. This is
particularly important for food loss management. Without designing cross-actor
processes with low losses, losses are merely shifted to another actor with selective

optimization measures.

The third largest difference in the experts’ assessment is the barrier ‘Lack of technology

to create transparency about losses in own network’. The lack of use of technology,
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whether due to a lack of resources for the technology or a lack of competencies for its
use, reflects the fact that the logistics dimension ‘Technology’ is not sufficiently taken

into account when dealing with FLM.

The barrier ‘Lack of uniform measurement methods for food losses’ also shows a
significant difference between the observed groups. Uniform measures, standards and
guidelines fall under the logistics dimension ‘Strategy’. Companies should be actively
involved in standardization processes in order to create cross-company synergies. In
relation to FLM, this is above all the question of uniform measurement methods addressed

here, in order to bring the different network partners onto the same basis for discussion.

The last barrier with significant differences is the barrier ‘Employee resistance to process
changes. As described in the introduction, it is an elementary task of the logistics
dimension ‘Process’ to establish structured processes in the company and to involve the
employees in them. If employees actively oppose changes in these processes, this is
evidence of a failure on the part of the company to give this logistics dimension sufficient
relevance and to implement suitable measures to successfully incorporate this logistics

dimension within the company.

The explanations given here have shown that, despite the same assessment of relevance,
Ethiopian companies face greater challenges that prevent the implementation of FLM.

These barriers can be directly linked to the five logistics dimensions.

4.4.2 Derive a readiness assessment model to assess engagement with food loss
management

Following this deduction, the question arises as to how organizations must position
themselves in the logistics dimensions discussed in order to deal with the barriers
described in an appropriate manner, and, thus, respond more effectively to the trend of
food loss management. For this purpose, a framework is proposed which shows important

aspects of the respective dimensions and offers the possibility to check the readiness level
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of an organization with regard to the described logistics dimensions. Figure 27

summarizes the proposed readiness level assessment model.

Training processes for all levels of employees ‘

Providing information for qualified decision making ‘

Incentive systems ‘

Strength of current cooperation with direct network partners ‘

Dealing with losses between network partners ‘

Joint projects to reduce FL ‘

Use of technology to create transparency of information ‘

Technology Introduction of new technologies to improve processes ‘

1

Useful technical interfaces to network partners ‘

Awareness Assessment of FLM

Knowledge of the scale of FL |

Financial commitment to reduce FL |

Demonstrated relevance of FLM by management |

Sensible forecasting process |

Defined processes for dealing with FL |

I N I e AN I

Documentation of FLM processes |

Figure 27 - Readiness assessment of food loss management

In order to increase the involvement of employees and their willingness to contribute to
food loss management in a target-oriented manner, an intensive examination of the skills
and potential of employees is essential. It is also extremely important to show employees
that their potential is recognized and promoted within the company. This applies to
employees at all levels. Thus, it can be concluded that established training processes for
employees at all levels are a building block for successful familiarization of the employee

dimension with food loss management.
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Well-educated and trained employees can only react and respond to new challenges in a
reasonable way if they are provided with the necessary information to make appropriate
decisions based on it. Accordingly, it is indispensable for the company to provide
employees with as much process information as possible at all times to support decision-
making. However, a company must do this in a structured process so that the information
can also be usefully absorbed and taken into account by the employees. It is, therefore,
not only a question of providing sufficient information but also a necessity to pre-process
the information in a way that is customized to the employee’s level of knowledge and

workplace, and to process and present it in a suitable manner.

The third important pillar for the meaningful involvement of employees is the long-term
motivation of the employees to commit themselves to the company with regard to food
loss management and to participate in the further development of solution approaches.
Besides a generally open and positive corporate climate, incentive systems are necessary
for increased commitment. These not only increase the motivation of the employees to
think about an issue and to get involved in a change process; they also reward additional
commitment in retrospect. The knowledge that other employees have already benefited
from an incentive system can also motivate others to get involved. The design of an
incentive system must be aligned with the processes and structures in the company. This
can include financial incentives, internal company awards such as ‘Employee of the

Month’ or other improvements such as additional vacation days.

In summary, the following pillars are proposed to rank the readiness level of a company

with respect to the logistics dimension ‘Employees’:

e Training for all levels of employees
e Providing information for qualified decision making

e Incentive systems

In order to involve one’s own network in tackling the challenges posed by food loss

management, it goes without saying that, in addition to one’s own commitment, the
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willingness and cooperation of the network partners is also necessary. However, a
company can create the best conditions at the time to tackle the challenges in a
collaborative manner. The strength of the current cooperation with the network partners
can be seen as a benchmark and a pillar for this. Companies that do not make an effort to
establish strong cooperation in their day-to-day business will not have the opportunity to
initiate further projects regarding an improvement of food loss management together with
their partners. In particular, long-term relationships strengthen the trust between network

partners and make it possible to work together on challenging problems.

Another pillar to consider should be the handling of losses between network partners.
Without established processes on how to react to losses in deliveries between partners, a
substantial component in the establishment of food loss management is missing. What is
needed above all is a common understanding that losses should not be shifted from the
own system boundaries to the partners, but that sources of loss at the interfaces should be
understood as a joint task and responsibility and that joint approaches to solutions should

be sought.

A further statement about the readiness level of a company with regard to the logistics
dimension ‘Network’ should be made on the basis of pre-existing or successfully
completed joint projects concerning food losses. A company that has already established
intensive relationships with network partners and has reacted to noticeable problems and
causes of loss through joint projects to overcome these shows itself capable of working
successfully with network partners on the one hand and implementing the objectives of

this logistics dimension on the other.

Concluding, it is suggested to use the following pillars to classify the readiness level of a

company with respect to the logistics dimension ‘Network’:

e Strength of current cooperation with direct network partners
e Dealing with losses between network partners

e Joint projects to reduce food losses
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A company that has successfully positioned itself with regard to the logistics dimension
‘Technology’ should be able to use suitable technologies to generate information
transparency within its own processes. If this is done, it enables fact-based decision-
making and a timely response to problems. The use of suitable technologies is, therefore,
of essential importance, as information can be provided more quickly and effectively than
through manual processing of the information. In addition, the use of artificial
intelligence, for example, enables not only the provision of information but also the
provision of proposals for action that decision-makers can incorporate into their own

considerations.

Additionally, a company’s ability to introduce new technologies in a targeted manner
should be considered when assessing its readiness levels. The non-introduction of any
new technologies shows that companies do not deal with current technology
developments and, therefore, do not integrate the potential of new developments into their
processes. Nevertheless, the introduction of a technology must be targeted. A technology
introduction that has only been made as a result of the current hype around a technology
is generally not effective but binds manpower to it and potentially leads to an unnecessary
introduction of additional processes. This, then, possibly leads to increased complexity
of processes and makes them more error prone. A company with a high level of readiness
with regard to this logistics dimension is, therefore, able to evaluate a technology in terms
of its potential for the company and its positive contribution to food loss management in

this context, and then introduce it in a targeted manner.

In addition to the targeted use of technologies within the company, it is also essential for
a company with a high readiness level to have suitable IT interfaces with its network
partners. Electronic information transfer is more efficient and less likely to cause errors
than manual information transfer. In addition, information with suitable interfaces can be
fed into the company’s own systems more quickly and can, thus, contribute more
efficiently to the company’s own decision-making. In contrast, breaks in service due to

manual processing are very likely to result in errors.
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Putting it all together, in order to evaluate the readiness level of a company with respect

to the logistics dimension ‘Technology’, the following pillars are proposed:

e Use of technology to create transparency of information
¢ Introduction of new, adequate technologies to improve processes

e Useful technical interfaces to network partners

A company that strives to establish food loss management and to tackle this trend must
also position itself strongly with regard to the logistics dimension ‘Strategy’. An
important field of action is the general knowledge about the extent of losses in the
company. If a company does not make any effort to build up thorough knowledge in this
area, it has a particularly low level of readiness with regard to this logistics dimension. In
contrast, companies that are fully aware of the extent of losses and their causes are leaders

in this area.

Companies that are aware of the strategic importance of food loss management and
actively strive for improvement in this area allocate a budget for food loss management.
However, these financial resources should be applied in a targeted manner. Thus, a high
level of readiness in this pillar is demonstrated not only by the fact that a company
provides budget for food loss management but that it combines this with strategic

consideration and goal setting.

As a further pillar, a leading company should promote food loss management and a
positive culture in this context as a characteristic of its own company. This requires, above
all, that the management levels set a good example here and take an active role both
through their actions and through their decisions. In addition, the relevance of the topic
for the management level should be regularly communicated to the employees as well as
to network partners and customers, and this strategic orientation of the company should

be made clear.

In order to rank the readiness level of a company with respect to the logistics dimension

‘Strategy’, the following pillars are proposed:
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e Knowledge of the scale of food losses
e Financial commitment to reduce food loss

e Demonstrated relevance of food loss management by management

In order to take the logistics dimension ‘Process’ into account, it is essential to define
processes for dealing with food loss in the company and how these losses can be avoided
through certain actions. If employees are not given clear processes on how to deal with
losses, they will have to find new ways each time or possibly establish their own
approaches to solutions that do not necessarily correspond to the company’s objectives.
Leading companies in this field should, for example, define processes for dealing with
food losses based on the avoidance pyramid (Papargyropoulou et al. 2014). Companies
that do not make these specifications lose possible advantages that can be achieved by a

certain utilization strategy.

In addition to the necessary definition of processes, these would also have to be
documented in a meaningful way. This step, which seems very logical in general, will
also lead to undesired processes with losses or even generate them if it is not implemented
properly. It is of vital importance that all documentation is user oriented. If the
documentation cannot be quickly understood and followed by the users, for example due
to language or complexity, this documentation will not fulfil its purpose of establishing

the defined processes.

As the third pillar of the logistics dimension ‘Processes’, it is proposed to assess
companies in terms of their forecasting processes. Companies should be aware of their
sales, especially when dealing with food and its perishability. Thus, non-existent or
inadequate forecasting processes promote uncertainty, and can also act directly as a cause
of loss. A successful company controls its products via structured forecasts, enabling

planning reliability.

As a conclusion, in order to assess the readiness level of a company regarding the logistics

dimension ‘Process’, the following pillars are proposed:
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e Define processes for dealing with food loss
e Document food loss management processes

e Establish a suitable forecasting process

The framework provides the opportunity for an organization that wants to strengthen its
logistics concerning food loss management to orientate itself in a manner in which a high
readiness level already exists in the five dimensions, and in which dimensions the
fundamental barriers have not yet been addressed. In this way, transparency is created
with the help of this framework so that the company can decide on suitable measures

based on it, which reduce the weaknesses of the company.
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4.5 Implications

The presented model provides a definitional framework for the analysis of the readiness
level of organizations regarding the reduction of food losses in logistics. On the one hand,
the model can be applied directly in practice by actors within the food value chain for
self-assessment. In addition, it can also be used by administrative and governmental
bodies for decision-making. Furthermore, it also contributes to scientific research and,
thereby, expands the knowledge base in this research area. Below, the effects for each of

the described groups of actors is discussed in more detail.

Actors in the food value chain should look at the presented areas in their own analysis to
get a first self-assessment. This helps above all to get started with the topic and to develop
a feeling for one’s own status. As described above, many actors within the food value
chain, especially in developing countries, hardly know what their own status is regarding
the degree of addressing the issue of food losses within their own organization.
Consequently, this model can provide an introduction to the fundamental discussion of
the topic. Only with a corresponding transparency about one’s own status, problems and

potentials can food losses be effectively reduced.

Administrative and governmental actors can use the model to check the current situation
within an organization to be supported for planned support and funding programs. The
model was derived on the basis of company data, but because it is linked to the dimensions
of logistics it can also be applied in general to organizations that organize food logistics
structures. Particularly in developing countries, this also includes larger aid organizations

of the UN or other NGOs.

The research community is dealing with the topic of food loss management in many
dimensions. The present work provides a contribution to closing the research gap with
regard to the question of how to get started with an active prevention of food losses in

logistics by actors of the food value chain.
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4.6 Final remarks

This paper deals with the question of the extent to which the approach to the reduction of
food losses differs in developing countries, exemplified by Ethiopia, and industrialized
countries, exemplified by Germany. It was found that German and Ethiopian companies
consider the relevance of the issue of food loss to be equally important. In contrast, there
is a difference in the implementation of measures against food losses. The analysis
showed that Ethiopian companies have established only a small number of activities
against food losses in their own structures. Based on this, a model was derived and
proposed that allows organizations to assess their own readiness level with regard to

addressing food loss reduction.

The postulated model not only provides companies with the possibility to assess their
own readiness level; governmental organizations or NGOs can use the proposed model

to analyse the structures for projects and to define project priorities.

By enrolling the model in case studies as examples, benchmarks can be derived for the
individual pillars of the model and, thus, concrete control variables can be established for

assessing the readiness level.

The model is naturally subject to some limitations. The proposed model was derived from
the statements of Ethiopian and German experts and their statements about the markets.
The participants represent a relatively small sample of stakeholders from the two
countries and are not a representative sample. However, the model can be applied
globally, as the barriers prevailing in Ethiopia correspond directly to the logistics
dimensions presented here, which generally apply to addressing trends in logistics.
Nevertheless, the application should take into account that the characteristics of the
relevant barriers might differ in other application markets. Based on the derivation,
however, it i1s assumed that the application can be used for developing countries with a
similar level of development. The proposed model is also limited by the fact that it only
provides a theoretical framework. A concrete design of a question-based application tool

that enables a concrete recommendation for action from the assessment of a company’s
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readiness level is a subsequent step that must follow on from the work presented here in

order to fully achieve the goal formulated at the outset.
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5 Article 3

Title:
“Distinguishing Organisational Profiles of Food Loss Management in Logistics”
Published in

Logistics 2022, 6(3), 61; https://doi.org/10.3390/logistics6030061

95
Submitted version. Published as: Kleineidam, Julia (2022). Distinguishing
Organisational Profiles of Food Loss Management in Logistics. Available here:
Logistics 2022, 6(3), 61; https://doi.org/10.3390/1logistics6030061 (published
by MDPI, CC BY 4.0)



Logistic management model for food loss reduction in East African food value networks

5.0 Positioning of this article in the context of this dissertation and the

logistic management model
For the objective of this dissertation, to give an organization in an East African food value
chain network recommendations for logistical measures to reduce food losses, it is
necessary to use the previous results. More precisely, it is necessary to derive
organizational profiles based on the readiness assessment, for which recommendations
for action are then possible. In the context of the analysis carried out here, these are
brought together with the fields of action developed in this dissertation. This is done on

the basis of a survey of local organizations.

At the time that work was done on this dissertation for this article, the terms food logistics
network, food value chain and food value network were used synonymously. In the
context of this dissertation, this means the same as the food value network, which was
defined in chapter two. This article also refers to food loss management. During the
genesis of this dissertation, the more concrete term food loss reduction management was

chosen and further used after the articles.
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5.1 Introduction

A growing awareness of sustainable consumption has been observed among consumers
for some time (Wojciechowska-Solis and Barska 2021). This awareness relates not only
to, for example, regionality and reduction in CO2 emissions, but also increasingly to the
demand for food value chains to have as few losses as possible (Straube et al. 2016). This
trend is also reflected in the goals of the global community, which specifically stated in
Target 12.3 of the Sustainable Development Goals of the United Nations that food losses
should be halved worldwide (UNITED NATIONS 2015a). Although this target suggests
that there is a clear picture of the amount of loss, such information is not available.
Accurate data are lacking due to a lack of awareness among stakeholders and the fact that
neither a standard for recording losses nor a uniform definition of the delimitation of
losses has been established (United Nations Environment Programme 2021). The Food
and Agriculture Organization of the United Nations and the United Nations Environment
Program have taken the first steps towards outlining a clearer quantitative picture of
global food losses and waste with the Food Loss Index and the Food Waste Index by
compiling many publicly available sources with estimates and surveys (FAO 2021). In
recent years, several scientists have investigated various measures that can contribute to
the reduction in lifecycle losses in logistics processes (How et al. 2020; Magalhaes et al.
2022; Nitsche et al. 2018; Magalhaes et al. 2022), particularly the implementation of
techno-logical solutions that have the potential to reduce food losses (Brewster et al.
2017; Wang et al. 2012; Chuang et al. 2017; Chimphango and Gorgens 2015; Pinior et
al. 2015; Sarpong 2014).

However, these significant steps do not provide a complete picture that companies and
other actors in the food value chain can use to guide their food loss management (FLM)
activities. Minimal focus is being placed on how organisations in food value chains in
general are currently addressing FLM and how measures against food losses are selected
on the basis of these conditions. Without an understanding of the extent to which
organisations have already gained experience in this area, it is difficult to develop

measures tailored to the given circumstances in an organisation.
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Nonetheless, to address the issue and provide food value chain actors with a way to
determine where they stand, a qualitative readiness assessment model of an organisation’s
FLM was developed (Kleineidam et al. 2022). Based on this model, the question arose as
to the actual readiness level of actors in the food value chain in practice. Furthermore, on
this basis, it was determined on which fields of action of FLM in logistics these actors
should focus their activities on the best case, which resulted in the following research

questions:

RQ1: How can organisations of food value chains be differentiated in terms of their

readiness levels with regard to the implementation of FLM in logistics?

RQ2: How can this distinction be used to derive recommendations for action for the

future implementation of FLM in logistics?

To answer these questions, the theoretical background is presented below. Subsequently,
the methodology used for data collection via an online survey and the data analyses using
a cluster analysis are described. The five resulting clusters are analysed and explained in
the results section. The implication section derives recommendations for action for the

company characteristics identified in the clusters.
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5.2 Theoretical background

This section presents the theoretical background needed to understand the research

presented in this paper.

5.2.1 Food loss management in logistics

Food logistics is defined as:

‘The planning, management and control of the food value network from the source of raw
materials to the customer. The focus is on the efficient processing of customer orders with
the help of information systems, technologies and management concepts, with special
consideration of high item-specific quality and safety requirements of perishable goods

in different temperature ranges’ (Straube et al. 2016).

‘Food loss’ is a term for which there are many definitions in the literature, especially
when distinguished from the term ‘food waste’ (Parfitt et al. 2010; Gustavsson et al. 2011;
Kowalska 2017; Garske et al. 2020). This paper follows the understanding of the High-
Level Panel of Experts (HLPE) on Food Security and Nutrition of the European Union,
which defines food loss as the loss of mass food that was intended for human consumption
at all stages of the food chain before it reaches the end consumer. By contrast, food waste
is defined as the loss of mass food intended for human consumption at the end consumer

stage (HLPE 2014).

The following hierarchy (highest to lowest) was developed with regard to the ways in
which losses can be addressed: avoidance of losses, reuse (e.g., through food banks),
recycling (e.g., further processing into animal feed or composting), recovery (e.g., losses
are used for energy generation) and disposal, which should be avoided if possible

(Papargyropoulou et al. 2014).

Following this understanding, the definition of FLM in logistics was derived as follows:
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Table 4 - Description of the food loss management fields of action (Kleineidam 2020).

Field of Action Description

Increase transparency (exchange data and information) within

Transparenc .. o
p Y the organisation and between organisations of a network.

Quality management Improve early detection of weaknesses.

Packaging Improve transport and storage processes as well as distribution
management to the end customer.

T | te planni loadi ination of
Transport optimisation mprove route planning and loading and coordination o

vehicles.
Warehouse Improve use of suitable storage equipment, storage strategies
management and adapted layout planning.
Network structure Improve strategic network planning and location management.

Process adaptations designed to fit the specific physical

Physical characteristics requirements of the product.

Adapt processes to consider special physical requirements of the
Shelf-life optimisation products, including temperature, pressure sensitivity and air
composition.

Improve cooperation within networks, including information

k i . . . .
Network cooperation sharing and efforts to develop long-term business relationships.

Promote awareness among employees at all levels in the
Mindfulness organisation regarding the importance of process efficiency and
reducing food losses in everyday life.

Adapt internal processes with the aim of meeting specific

Consumer satisfaction .
customer requirements.

Adapt regulations that affect the food value chain and encourage

Regulation .

& active players to reduce losses.
Financing Financial support measures for active actors in the food value
opportunities chain that enable them to reduce losses.

Various activities with different objectives can be carried out within these fields of action.

Considering the most important aspects relevant in logistics, these include measures that
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contribute to the overall improvement of quality, shorten the time to consumers and/or

aim to optimise costs while considering the reduction in food losses.

The framework conditions are primarily the responsibility of administrative and
regulatory authorities, which are not the focus of this study; therefore, these fields of

action are not analysed further.

The fields of action of FLM can also be categorised in terms of management level

(strategic, tactical, operational) and application level (internal, cross-organisational) (see

Figure 28).

r 3
°
3
=] Network structure
&
7]
Consumer satisfaction
Network cooperation
Warehouse
management )
Quality management Transparency
Shelf-life optimisation
T Transport optimisation
2 Packaging
©
5 management Physical characteristics
®
2
o Mindfulness
'
v
Internal Cross-organisational

Figure 28 - Classification of the fields of action according to application and company
level (Kleineidam 2020).

5.2.2 Structure of food value chains

Today’s food value chains are often characterised by complex structures and many actors.

By definition, measures undertaken by the end consumer are not included in this work.
While the first group of actors is farmers, not all of their activities are discussed in this

study. For example, work in the field that leads to losses cannot be directly assigned to
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FLM in logistics. However, all operational processes of storage and food transport carried
out by the farmer belong to it. Thus, this group of actors was considered in FLM in
logistics. The process of post-harvesting is also partly carried out by farmers, but it is also
carried out by logistics service providers or intermediaries (Astill et al. 2019; Bijman et

al. 2006; Dani 2015; Minten et al. 2021).

In international logistics chains in particular, import and export companies are the next
actors to handle food. They are usually responsible for the control of cross-border
transport, even if they are operationally carried out by logistics service providers. If the
consumption or production takes place in the country of origin, the transport carried out
by local service providers is the next step in the chain. For products sent for further
processing, production follows regardless of the current location. Losses that occur
directly through production processes are not the direct focus of FLM in logistics, but
processes that are part of production logistics are included. Further transport, whether
local or international, follows production to access the consumer markets (Dani 2015;

Manners-Bell 2013; Yu and Nagurney 2012).

The food then reaches the end customers via markets or wholesalers (retailers, restaurants
and caterers). Authorities and regulatory authorities also influence food value chains
through guidelines and regulations that influence FLM (Parfitt et al. 2010; Gustavsson et
al. 2011; Dani 2015). Furthermore, especially in developing countries, NGOs are
important actors in the food value chain. Depending on the local situation, they take on
different tasks and are thus actors who have to carry out FLM. The structure of the food

value chain outlined here is shown in Figure 29.
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Figure 29 - Functional areas and actors in international food value chains, own
representation based on (Parfitt et al. 2010; Gustavsson et al. 2011; Kleineidam 2020).

After introducing the scope of the study, the following section presents how actors in the

food value chain can approach FLM.

5.2.3 Readiness assessment in food loss management

The discussion of logistical processes includes the following five dimensions: employees,

network, technology, strategy and process (Handfield et al. 2013).
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Training processes for all levels of employees |

Providing information for qualified decision making |

Employees

Incentive systems |

Strength of current cooperation with direct network partners |

Dealing with losses between network partners |

I N N S AN N

Joint projects to reduce FL |

Use of technology to create transparency of information |

Introduction of new technologies to improve processes |

Useful technical interfaces to network partners |

Knowledge of the scale of FL |

Strategy Financial commitment to reduce FL |

Demonstrated relevance of FLM by management |

Readiness Assessment Model of Food Loss Management

i

sensible forecasting process |

Processes Defined processes for dealing with FL |

Documentation of FLM processes |

Figure 30 - Readiness assessment model of food loss management in logistics
(Kleineidam et al. 2022).

Under this structure, presented in Figure 30, the activities of an organisation in the food
value chain were examined. At the employee level, the extent to which they were
regularly offered training on the reduction in losses was considered, along with the extent
to which relevant information on food loss was made available to decision makers, and
whether incentive systems were established to encourage employees to contribute ideas

for the reduction in food losses.

At the network level, both the strength of cooperation and joint work with network
partners on projects to reduce losses were considered. In addition, the extent to which
agreements existed with network partners on how losses were dealt with between partners

was investigated.
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The technology level considered how organisations introduced new technologies to
reduce food losses, the extent to which technology was used to achieve loss transparency,
and the extent to which technical interfaces were used to communicate with network

partners.

The strategy level examined how much knowledge about losses was available in the
organisation’s processes, whether and to what extent the organisation made financial
commitments to reduce the losses of living resources, and the extent to which

management demonstrated the importance of FLM.

The consideration of process levels included the sensitivity of forecasting, the defined
processes regarding the handling of food losses and the documentation of FLM processes

(Kleineidam et al. 2022).

105
Submitted version. Published as: Kleineidam, Julia (2022). Distinguishing
Organisational Profiles of Food Loss Management in Logistics. Available here:
Logistics 2022, 6(3), 61; https://doi.org/10.3390/1logistics6030061 (published
by MDPI, CC BY 4.0)



Logistic management model for food loss reduction in East African food value networks

5.3 Research design

To identify the readiness levels of actors within the food value chain, a hierarchical
clustering method was applied using underlying data drawn from an online survey. Due
to the resources available and the given circumstances of the COVID-19 pandemic (which
made face-to-face interviews impossible), an online survey using the Unipark platform

was chosen for data collection.

The cluster analysis used is an exploratory data analysis technique based on interpretation
by a researcher who has insight into the original data (EMC Education Services 2015).
The method provides the possibility of finding connections in the data with the help of
machine learning, which might be immediately self-evident, and an approach to
classifying or grouping observations; thus, it delivers the results necessary for the
research questions (EMC Education Services 2015; Baesens 2014). The method was
suitable in the present use case because the database contained many different variables
for which the identification of commonalities and patterns would be difficult for humans

to discern, and which corresponds directly to the strengths of cluster analysis.
In the following section, the data collection and analysis are described in detail.

5.3.1 Data collection

To conduct the cluster analysis, a questionnaire was developed, based on the system
described above, to measure the readiness level of FLM in logistics (Kleineidam et al.
2022). Using the above-mentioned dimensions of the model, statements were formulated
for which an assessment was made on a seven-point Likert scale as to the extent to which
this statement applied to the respective structures. The statements were derived from the
above theoretical background and modified by feedback from colleagues (Handfield et
al. 2013).

Four statements were developed for the employee level:

e The organisation’s employees are regularly trained in food handling and food loss

prevention.
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The organisation’s employees are regularly provided with data on the volume of
food losses within the organisation to create transparency.

Employees with decision-making authority are provided with all necessary
information regarding food losses to support decision making.

Employees are motivated to make suggestions for process improvements that will

lead to a reduction in food losses through an incentive system.

Five statements were formulated for the network level:

We provide our direct network partners with information about our food losses on
a regular basis.

Our direct network partners provide us with information about their food losses
on a regular basis.

If we receive spoiled/inappropriate food products from a supplier, we have agreed
upon processes with our suppliers regarding how to deal with these food products.
If our customers receive spoiled/inappropriate food from us, we have agreed upon
processes with our customers regarding how to deal with these food products.
We work with our network partners on joint projects to reduce losses across
organisational boundaries.

Four statements were developed for the technology level:

Information technologies are used efficiently to collect data on food losses.
Information technologies are used efficiently to increase transparency regarding
food losses.

The organisation regularly reviews new technologies for their potential to improve
the organisation’s FLM.

Electronic data interfaces have been established with network partners to share

food loss data.

Seven statements were created for the strategy level:

We have an exact overview of losses in our processes and can quantify them.
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e We have an accurate overview of the financial expenses that cause food losses
and can quantify them.

e Management leads by making FLM a key strategic issue and supporting
continuous improvement.

e The organisation’s specific FLM objectives and requirements are properly
defined.

e FLM activities are included in the organisation’s business plans, and continuous
improvement tools are defined.

e For FLM, an organisational structure that demands and utilises the full potential
of the workforce is implemented.

e Targeted communication is used to increase food loss awareness and participation

and to reinforce the message.

Four statements were formulated for the process level:

e The organisation prepares sales forecasts that regularly reflect reality.

e There is a documented process description that identifies known causes of losses
and highlights avoidance strategies.

e The organisation has clear, formalised procedures for collecting food loss data.

e The organisation has specific, formalised procedures for dealing with food losses

that occur.

In addition, the following two questions were formulated for the process level, each with
the indicated single-choice options:
e  Which of the following is the most common form used by the organisation for
food losses?
o No storage strategies in place (scale value 1), last-in, first-out (LIFO)
(scale value 3), first-in, first-out (FIFO) (scale value 5), first-expired, first-
out (FEFO) (scale value 7).
e What is the organisation’s storage strategy for perishable products?
o Disposal (scale value 1), recovery energy (e.g., via anaerobic digestion)

(scale value 3), recycling food loss into animal feed or composting (scale
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value 5), re-using surplus food for human consumption through

redistribution networks or food banks (scale value 7)

The questionnaire also included a section asking which fields of action of FLM the
respondents had already implemented and which of these fields of action should be
addressed in the future (Kleineidam 2020). Furthermore, general questions on the

demographics of the respondents were asked.

This online (and anonymous) questionnaire was sent to 171 companies and organisations
involved in the food value chain, during the period 15 January to 28 February 2022. Forty
responses were suitable for analysis and evaluation, which translated to a response rate
0f 23.4%. The average response time was 18 min and 25 s. The number of research items
was relatively small; therefore, it cannot be assumed that the sample was representative.
The aim of the study was not to make binding statements for all organisations, but rather
to make initial deductions on the basis of the information found. Further studies can use

this information as a starting point.

5.3.2 Data analysis

After the end of the survey period, the data were exported from the Unipark platform. MS
Excel was used for the descriptive analysis, and SPSS, as well as R and R Studio, were
used for further statistical evaluations and analyses and for the application of the

clustering algorithm.

5.3.2.1 Demographics

Figure 31 shows the participation of the different actors in the food value chain.
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Figure 31 - Value chain actors

The largest group of participants was logistics service providers, with 11 participants,
followed by manufacturers with 10 participants, import—export businesses with 9
participants and authorities or NGOs with 6 participants and 4 participants who assigned
themselves to the group of farmers. There were no representatives from the group of
retailers within the participating organisations. Organisation size was measured by the

number of employees and annual revenue. Both indicators are shown in Figure 32.
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Figure 32 - Organisation size by employees and annual revenue in USD.

According to the European Union’s definition, 36 of the participating organisations were
small- and medium-sized enterprises [32]. While 5 organisations were micro companies,

10 were small companies and 21 were medium-sized companies.

5.3.2.2 Cluster analysis

Clustering is an unsupervised technique for grouping similar objects, whereby the
structure of the data determines the best groups. Unsupervised means that the application
of the chosen algorithm is carried out by the system without external influence. Thus, the
solution path is not necessarily transparent to the applying scientist. The groups therefore
resulted from the chosen algorithm. All observations were evaluated based on their
‘distance‘ from one another and grouped into clusters. In this case, the proximity or
distance between the observations was calculated using Euclidean distance. For the
distance between the clusters, Ward’s D2 method was used (Baesens 2014; How et al.

2020).

To find commonalities in the cases analysed, an index was formed for each of the five
dimensions presented and surveyed; these indices were used as variables for clustering.
To obtain an overall view of the general engagement with the FLM of an organisation, an

overall index was also calculated from five indices, called the FLM index. The decision
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on the number of clusters was made based on the following criteria: The objective of this
research was to identify differences in the ways that organisations address FLM and to
derive recommendations for action on this basis. The aim was not to produce a ‘one size
fits all’ solution, but rather to respond as specifically as possible to the circumstances
identified. Correspondingly, the largest possible number of clusters was found. Based on
these preliminary considerations, the minimum number of clusters was set at three. In
addition, this procedure also considered the fact that the evaluation was based on a
relatively small number of observations. Therefore, it was considered that each cluster
contained enough cases to make a meaningful comparison of the cases. When defining

clusters, there should be at least three cases in each cluster.

With these prerequisites, clustering was carried out in R Studio. Hierarchical clustering
was chosen because it can visually check clusters via a dendrogram. This advantage is

also enhanced by the size of the database. The dendrogram is shown in Figure 33.
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Figure 33 - Dendrogram of all observations

Visual examination suggested that three, four or five clusters would be appropriate. To
decide on the number of clusters, an evaluation was made based on 30 indices, all
representing different ways of determining the goodness/quality of the clustering results.
This function calculated 30 indices to determine the number of clusters. According to the

majority rule, this method suggested the best clustering scheme from the different results
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obtained by varying all combinations of number of clusters, distance measures and
clustering methods. Of the 30 indices, 12 suggested 5 clusters, 9 suggested 4 clusters, and
2 suggested 6 clusters. Five clusters were chosen because all the clusters represented at
least three observations. The distribution of the observations to the clusters is shown in

Figure 34.
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Figure 34 - Dendrogram with the allocation of the selected clusters

The distribution of the number of cases among the clusters can be seen in Table 5.

Table 5 - Number of cases per cluster

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
8 9 8 3 12

Based on these values, coherent descriptions were developed for all clusters to describe
the characteristics of the organisations within these groups. The results are presented in

the following chapter.
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5.4 Results

In this section, the five identified clusters are explained and the characteristics of the cases
they contain in terms of their engagement with FLM are outlined. As addressed in the
methodology section, Kleineidam et al.’s (2022) proposed model was applied for the

analysis.

The five clusters identified can be viewed in order of increased engagement. Importantly,
this does not correspond to the numbering resulting from clustering. Cluster 4, described

above, lies between clusters 1 and 2 in the order of increasing engagement.

In this way, an expert profile was identified showing extensive engagement with FLM
(overall FLM index of 6.1). Likewise, there was advanced engagement with FLM in the
advanced profile (FLM index of 4.3). This was followed by two clusters with intermediate
levels of engagement that differed greatly in the dimensions of logistics. As a result, the
balanced intermediate profile shows a relatively even development of the logistics
dimensions (FLM index of 3.1), and the area-specific intermediate profile shows
advanced engagement in two dimensions of logistics but little engagement in the other
three dimensions (FLM index of 2.7). Finally, the beginner profile describes organisations

with little FLM engagement (FLM index of 1.9).

Table 6 summarises the resulting clusters, with their respective values in the dimensions

examined.
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Table 6 - Dimension specifications of the identified profiles

Profiles  Strategy Network Process Technology Employee FLM index

Beginner 23 1.7 2.6 1.3 1.4 1.9

Area-specific | 1.1 13 46 5.1 27

intermediate

Balanced 3.6 42 3.2 2.1 2.3 3.1

intermediate

Advanced 4.4 4.5 3.7 4.1 4.7 43

Expert 6.3 6.1 5.8 55 6.6 6.1
3.9 3.9 3.6 3.4 3.9 3.8

Figure 35 provides a visualised overview of the characteristics of all dimensions in the

profiles.
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Figure 35 - Characteristics of the logistics dimensions in the comparison of clusters

The individual profiles and their characteristics are explained in more detail in the

following section.
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5.4.1 Beginner profile

The beginner profile contained 20% of the participating organisations. These participants
had extremely low levels of engagement with FLM in all dimensions. The strongest was
the process dimension, with an index value of 2.6, followed by strategy with 2.3, network

with 1.7, employees with 1.4 and technology with 1.3.

In this cluster, manufacturers and authorities were equally represented, with three
organisations each, while logistics service providers had two organisations. With the
exception of one small enterprise, all organisations in this group belonged to the category
of medium-sized enterprises. With six organisations, all participants had a large number
of customers or buyers (>100). Additionally, one organisation stated that it had 20-50
customers or buyers, while another stated that it had 50-100. However, regarding supplier
structures, no clear picture could be drawn because 2 organisations stated that they had
fewer than 5 suppliers, 3 organisations stated that they had 20—50, one organisation stated

that they had 50—100 and 2 organisations claimed to have >100 suppliers.

Strategy Network Process Technology Employee

Figure 36 - Level of the five logistics dimensions for the beginner profile

Figure 36 shows the specification of the dimensions for this profile. None of the
organisations in the beginner profile stated that they had already consciously
implemented measures against food losses, and none planned to implement one or more
such measures. Therefore, the relevance of the topic has yet to be incorporated into the
structures of these organisations, as is clearly reflected in the indices of the logistics

dimensions.
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This was also reflected in the statements these organisations made within the strategy
dimension. Not only did the organisations lack a strategy for dealing with food losses, but
they also stated that their management attached no particular importance to the issue. As
reflected in the other dimensions, no organisation-driven dynamics emerged as a result.
The low levels of the technology dimension and the employee dimension were inevitably
influenced negatively by this aspect. Overall, the statements made by these organisations
show their lack of perceived value in defined and documented processes. The only

exception was the fact that the organisations’ forecasts delivered good results on average.

As part of their FLM, organisations with this profile indicated that they would be most

likely to implement mindfulness measures themselves.

5.4.2 Area-specific intermediate profile

The area-specific intermediate profile was characterised by an extremely uneven
distribution of indices. The dimensions of network (1.1), strategy (1.2) and process (1.3)
were less pronounced than in the organisations of the beginner profile. The dimensions
of technology (4.6) and employees (5.1), which were the least pronounced in the beginner
profile, were particularly pronounced in this group of organisations. Notably, 8% of the

participating organisations belonged to this cluster.

Only logistics service providers were represented at this level, and they all represented
different company sizes (micro, medium-sized and large enterprises). Despite the
different company sizes, all these organisations stated that they had few customers or
clients (5-10), which could be why they were well positioned in the technology
dimension; they encountered less coordination work in terms of their information

technology connection to customers.
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Strategy Network Process Technology Employee

Figure 37 - Level of the five logistics dimensions for the area-specific intermediate
profile

Figure 37 shows the specification of the dimensions for this profile. As in the beginner
profile, none of these organisations had consciously implemented measures against food
losses, and they were not planning to do so in the near future; this indicated that they did
not perceive FLM as a relevant factor within their organisation. However, the high degree
of the technology and employee dimensions reflected a special orientation of the
organisations in this category. While they were particularly oriented towards their
employees, the involvement of employees was institutionalised to a high degree through
incentive systems, just as there was a focus on ensuring that employees were regularly
trained and receiving optimal transparency about the organisations’ internal processes.
Thus, these organisations, which to a large extent still lacked problem awareness of FLM,
were nevertheless well positioned in the employee dimension, showing that good FLM is
not an isolated action and can be fostered by other factors. Furthermore, these
organisations were characterised by special competences in dealing with technologies. As
mentioned previously, the small number of customers or clients in most of these
organisations could make a positive contribution. However, these organisations were also
relatively well positioned in terms of how new technologies were implemented, showing
a reflective approach with a simultaneous desire to use the benefits of new technologies
to their own advantage as quickly as possible. Organisations in this cluster could therefore

be said to have a high affinity for technologies.
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5.4.3 Balanced intermediate profile

The balanced intermediate profile contained 23% of the participating organisations. The
FLM index of this profile was minimally higher than that of the area-specific intermediate
profile but showed a different picture in the expression of the dimensions. The network
dimension was the most pronounced in this group, with an index value of 4.2, followed

by strategy with 3.6, processes with 3.2, employees with 2.3 and technology with 2.1.

Almost half of this group was represented by logistics service providers (four
organisations). The rest were distributed as follows: two manufacturers and one farmer,
one import/export company; and one representative of an NGO each. Five participants
described themselves as medium-sized enterprises, with the remainder claiming to be
micro and small enterprises. The suppliers showed clustering, with 4 participants
indicating 5—10 suppliers, 1 participant indicating 0—5 suppliers, 2 participants indicating
20-50 suppliers and 2 participants indicating >100 suppliers. A similar accumulation was
seen with customers, with 4 participants claiming to have >100 customers, 2 participants

each claiming to have 0—5 and 20—50 customers and 1 participant claiming to have 5-10

customers.
Strategy Network Process Technology Employee

Figure 38 - Level of the five logistics dimensions for the balanced intermediate profile

Figure 38 shows the specification of the dimensions for this profile. The actors in this
group had limited similarities to the key figures considered here. However, overall, the
organisations with this profile tended to have large networks that they managed well,

given their good performance in the network dimension and their FLM. These
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organisations could therefore create and coordinate external processes that function well.
Conversely, with internal processes, these organisations had low competence in focusing
on their employees, dealing with new technologies, recognising the added value of new

technologies and using them for their own benefit.

5.4.4 Advanced profile
The advanced profile contained the largest share of participating organisations, at 30%.
With an FLM index of 4.3, the overall level was above average. The employee dimension

was the most pronounced (4.7), followed by network (4.5), strategy (4.4), technology
(4.1) and processes (3.7).

Of the 12 participants in this cluster, 5 were import—export companies, 3 were
manufacturers, 2 were farmers and one each was a logistics service provider and an NGO.
Five participants also described themselves as medium-sized enterprises, three were large
enterprises, and two each were small enterprises and micro enterprises. The spread was
heterogeneous for suppliers and customers. Among the suppliers, the participants were
evenly distributed across the entire range, from 0—5 with one mention and 5-10, 10-20,
50-100 and >100 each with 2 mentions. The 20-50 group had 3 mentions. Regarding
customers, 4 participants stated that they had <5 or >100 customers, 2 participants stated
that they had 20—50 customers and 1 participant each stated that they had 5—10 and 10—

20 customers.

Strategy Network Process Technology Employee

Figure 39 - Level of the five logistics dimensions for the advanced profile
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Figure 39 shows the specification of the dimensions for this profile. As in the case of the
balanced intermediate profile, the key figures were heterogeneously distributed. The
highly different characteristics of the number of suppliers and customers here, coupled
with the above-average characteristics of the network dimension, showed that the
organisations could position themselves successfully in this area regarding FLM,
regardless of the number of network partners. Additionally, the weakest dimension
(process) was the only one below average for this profile group. These organisations were
thus characterised by a clear weakness in the alignment of their own processes with FLM,
although they generally showed an understanding of how to consider FLM. In this
context, it is notable that the organisations within the process consideration
predominantly lacked a utilisation strategy for surpluses and simply disposed of them.
The majority of these organisations also lacked a storage strategy, which was an obvious
weakness within the processes, considering that the shelf life of foodstuffs fundamentally

influences losses.

5.4.5 Expert profile

Of the participants, 20% fell into the expert profile, and with an FLM index of 6.1, these
organisations were advanced in their engagement with FLM. The most advanced was the
employee dimension (6.6), followed by strategy (6.3), network (6.1), process (5.8), and
technology (5.5).

This cluster had two representatives each from manufacturers, import—export and
logistics service providers, and one representative each came from farmers and
authorities. Five enterprises described themselves as small enterprises, and three
described themselves as medium-sized enterprises. While 3 participants each stated that
they had 10-20 and >100 suppliers, 1 each stated that they had 0—5 and 20-50 suppliers.
Half (4) said they had >100 customers, 2 said they had <5 customers and one each said
they had 10-20 and 20-50 customers.
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Strategy Network Process Technology Employee

Figure 40 - Level of the five logistics dimensions for the expert profile

Figure 40 shows the specification of the dimensions for this profile. Organisations that
displayed this profile showed broad integration of FLM in their structures. They were
better in all dimensions than other organisations, especially activities in the dimensions
of people and strategy. All organisations with this profile offer their employees extensive
training opportunities to strengthen their sensitivity in handling food and to recognise the
causes of loss. Similarly, these organisations claimed to have a clear overview of the
causes of loss within their own processes. It can be assumed that this supported the good

performance of these organisations in the entire FLM.
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5.5 Implications

The profiles presented here reflect groups of organisations that share certain
characteristics and have positioned themselves similarly regarding FLM. Notably, these
are not developmental profiles that organisations go through until they have fully
integrated FLM and are managing it in the best possible way. For an organisation, the
question is not how it can reach another profile, but how it can use this assessment to see
how it is currently positioned and how it can improve in terms of FLM by building upon
its current status. For this reason, the individual clusters will be discussed below, and
recommendations for action will be derived based on the characteristics identified and the
fields of action surveyed. The recommended activities were derived from the fields of

action presented in Section 2.1 and Figure 1, according to Kleineidam (2020).

5.5.1 Beginner profile

Organisations with this profile, as described above, indicated that they would be most
likely to implement measures in the area of mindfulness. Given the characteristics of the
employee dimension, these efforts would be goal oriented. If employees were trained in
the requirements of specific products and needed actions, this weak point in their
processes would be addressed. However, being mindful of food products should not be
limited to operational actions in handling them. An organisation’s management must also
be trained accordingly so that all aspects of the conscious reduction in food losses can be
considered. Creating awareness of the problem and knowledge of the consequences of
one’s own actions in daily tasks is essential. Based on the organisations’ answers, it can
be assumed that especially in the organisational structures responsible for logistics, there
was no awareness of the connection between individual decisions and the reasons for
losses in one’s own structures. Although there was a general awareness of food loss as a
global problem, this understanding did not consider one’s own organisation or actions

regarding the problem.

Furthermore, the analysis of the organisations with this profile showed that besides the
lack of awareness of food losses in relation to their own processes, these organisations

also lacked an overview, making it impossible to identify the causes of the losses and to

124
Submitted version. Published as: Kleineidam, Julia (2022). Distinguishing
Organisational Profiles of Food Loss Management in Logistics. Available here:
Logistics 2022, 6(3), 61; https://doi.org/10.3390/1logistics6030061 (published
by MDPI, CC BY 4.0)



Logistic management model for food loss reduction in East African food value networks

develop suitable measures that fit the identified weak points. The creation of transparency
and the implementation of measures in this field of action are therefore the second
elementary topic that organisations with this profile should address. Figure 41 shows the

fields of action relevant to this profile.

r

@

>

2

Q

[=2]

()

g

(7]

Transparency

T

>

i}

]

o

S

S

(5]

=3 .

o Mindfulness

'
L
Internal Cross-organisational

Figure 41 - Suggested fields of action for the beginner profile

Analysis of the technology dimension also showed that these organisations have great
potential to move forward using digital solutions. Given the need to lay the foundation
for successful work against food loss, these organisations should monitor the current
development of digital technologies and develop a mechanism to evaluate them in terms
of their usefulness in their own structures. In this context, it should be emphasised that
the technologies used should provide each organisation with a better picture of its own
processes. Therefore, the focus is more on the provision of information and not on

advanced applications, such as decision support systems or automation systems.
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5.5.2 Area-specific intermediate profile

The wide variation in the indices of organisations with this profile suggests that although
there was a basic understanding of the problem within the organisation, there was no
structured strategy on how to deal with the problem. The general orientation of the
organisation in dealing with its employees also had positive effects on FLM. Here,
however, just as in the technology dimension, there was rather a positive ‘bandwagon
effect’ due to general competences. The organisations’ statements clearly show that they
have not yet focused on the structuring of processes. These organisations have significant
potential here. Thus, the field of action in quality management should be emphasised by
organisations of this profile. The introduction of measures that monitor the quality of the
logistical processes will result in existing general knowledge about the necessity of FLM

being integrated into the operational processes.

The organisations surveyed here all stated that they had good to very good digital
connections to their network partners. At the same time, when asked about their
cooperation with network partners, the organisations rated the relationships as
underdeveloped or the exchanges with partners as quite low. This contradiction shows
great potential. In these cases, the technological conditions exist to work on cross-
organisational measures (i.e., the field of action network cooperation). The organisations
in this profile, being logistics service providers, underline this potential. Due to their
position in the network, they usually have many network partners and can thus exert a
great positive influence on the losses in the network caused by a lack of agreement
between the network partners by initiating cross-organisational measures. Figure 42

shows the fields of action relevant to this profile.
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Figure 42 - Suggested fields of action for the area-specific intermediate profile

5.5.3 Balanced intermediate profile

The organisations with this profile were, as previously presented, on a higher level in the
dimension’s strategy and network than in the other three dimensions. However, a more
detailed view of the answers found that they had a poor overview of the losses occurring
in their organisations and could not quantify them. Similarly, the answers in the
dimension of employees showed a lack of provision of relevant information to employees,
and those in the dimension of technology showed a lack of use of appropriate technologies
to create transparency. Combined with these answers, it can be concluded that these
organisations should focus on the field of transparency. As already deduced from the
beginner profile, transparency is a prerequisite for structured engagement with FLM. The
positioning of organisations with this profile to date reflects that certain successes can be
achieved, even without this basis, but this could also be why these organisations showed
greater deficits in dealing with FLM in certain sub-areas. In combination with the low use
of appropriate technologies, these organisations should implement measures that lead to

better information provision.
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The organisations themselves stated that they would focus on the field of transport
optimisation for future activities in the area of FLM. This focus makes sense insofar as
organisations are already at a solid level in the dimension of processes and want to build
on a foundation there. The fact that all the organisations surveyed mentioned this field of
action precisely within the framework of operational processes suggests that the entry
barriers to this type of measure are particularly low. Consequently, this can also be seen
as a recommendation for organisations with this profile. Figure 43 shows the fields of

action relevant to this profile.
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Figure 43 - Suggested fields of action for the balanced intermediate profile
5.5.4 Advanced profile

The organisations with this profile had a relatively balanced level across all dimensions.
However, as described above, the process dimension was the least pronounced. Given
that these organisations fulfil the previously mentioned basics (namely transparency and
mindfulness) at a good to very good level, they have the potential to address further

measures. Figure 44 shows the fields of action relevant to this profile.
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Figure 44 - Suggested fields of action for the advanced profile

In doing so, they should focus primarily on processes that are not as well developed. The
majority (86%) of the organisations surveyed stated that they were currently planning
measures in the field of warehouse management or wanted to implement them in the
future. This finding aligns with the fact that these organisations consistently stated that
they had either not implemented any storage strategies at all or were working with a LIFO
principle. Due to the limited lifespan of food, this storage strategy tends to be the cause

of losses that could be removed relatively easily through adapted control of the process.

Based on further statements by these organisations, it can be concluded that a focus on
improving quality management in logistical processes can make a positive contribution.
These organisations, being well positioned technologically, should use this competence
in the field of quality management. Here, the existing ability of the organisation to create
transparency can also be used. An exemplary measure in this field could be process

management to improve the quality of processes.
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5.5.5 Expert profile

The organisations with this profile already had extensive experience with consciously
integrating FLM into their own processes and in cooperation with network partners.
However, the potential to further reduce food losses exists. Due to their previous
experience with FLM measures, generalised recommendations for action are more
difficult to derive than for organisations with the profiles already presented. Nonetheless,
the fields of action least focussed on by these organisations include the adaptation of the
network structure and the adaptation of the processes to specific product characteristics.

Figure 45 shows the fields of action relevant to this profile.
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Figure 45 - Suggested fields of action for the expert profile

The adaptation of the network structure cannot be implemented in the short term, moving
it down the list of fields of action to address. To avoid food losses by changing the
network structure, it is necessary to either improve the connections between the nodes or
bring them closer together. However, organisations that have already progressed this far

should consider these measures.
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The high performance of these organisations in the field of technology should encourage
them to consider product characteristics. In this context, this means process optimisation
with the aim of matching the physical environment of the food to its requirements. This
involves factoring in temperature, air composition, humidity and pressure sensitivity.
Adapting the physical environment to product properties in an optimal way extends the

shelf life of food.

5.5.6 Summary

The purpose of this study was to answer the following research questions:

RQ1: How can organisations of food value chains be differentiated in terms of their

readiness levels with regard to the implementation of FLM in logistics?

RQ2: How can this distinction be used to derive recommendations for action for the

future implementation of FLM in logistics?

By deriving profiles from the cluster analysis, RQ1 can be answered: five different
organisation profiles were identified, distinguishing between beginner, area-specific

intermediate, balanced intermediate, advanced and expert.

To answer RQ2, recommendations for action were derived based on the characteristics of
the identified profiles. For this purpose, fields of FLM action were drawn from the
literature and compared with the prerequisites of the organisations in the respective
profiles. In summary, these organisations showed little engagement with FLM to date and
should begin by creating transparency and mindfulness. The further the organisations are

in their engagement with FLM, the more complex fields of action should be addressed.
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5.6 Conclusions

The derived profiles of organisations allowed for an initial conclusion regarding an
organisation’s previous involvement with FLM. However, to obtain a holistic picture of
the framework conditions within a company, further considerations are needed. The fields
of action proposed here are a rough guide; no concrete measures with defined activities
are recommended. These must be developed appropriately for each specific application.

The present study thus has limited implications for science and practice.

5.6.1 Scientific implications

To expand the scientific knowledge base, this study provides a systematisation of
organisations’ levels of engagement with FLM from a supply chain management
perspective. Such an approach does not yet exist in the scientific literature. Other
researchers can use this framework as a starting point to launch specific research projects,
and on this basis further research projects can be developed based on a concrete company

situation.

5.6.2 Practical implications

For practical applications, two use cases in particular can be considered. Organisations
can determine their own status on the basis of the questions and profiles listed here and
derive further procedures for FLM for themselves on the basis of the fields of application.
Furthermore, the framework presented here can be applied by aid organisations or
governmental organisations that want to support activities in the field of FLM in
developing countries. Based on the recommendations contained in this study, projects

could be developed in project development workshops.

5.6.3 Limitations

The respondents were all based in East African countries, so in principle, the results could
have been influenced by the framework conditions applied in these countries. To rule this
out, it would be beneficial to consider the question by including actors from industrialised
countries, for example. Nevertheless, this work provides a first insight into and

orientation for actors who want to address FLM in the future. Furthermore, the total
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number of participants was relatively small. This limitation makes further in-depth
analyses and statements derived from them more difficult, such as on the specificities of
certain actors in the food value chain. For this reason, these types of further analyses were
not included in this study. Therefore, an extension of the study with a different population
would be prudent. Other limitations include the application of clustering and the fact that
the model was strongly influenced by the selection of the variables used. The choice of
other variables could have led to different results. However, through the variables derived
from the literature, a logical basis for these results was established. As mentioned in the
methodology section, this method depends on the assessment of the involved researchers.
Thus, there is a methodological bias of the scientist occurring. By applying and
documenting clear criteria for the selection of the clusters, this influence was kept as low

as possible.
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5.7 Final remarks

The goal of this study was to identify differences between organisations’ engagement

with FLM and recommend actions for their respective circumstances.

Five clusters were derived representing different profiles, showing how actors in the food
value chain have addressed FLM in the past. The derived profiles do not represent stages
of development but rather characteristics of organisations that have dealt with FLM in a

certain way in the past.

Conclusions: For the five organisational profiles, recommendations for action were given
for further engagement with FLM. As the level of engagement with FLM increases,
organisations should tackle increasingly complex measures to reduce food losses. At the

same time, a shift in measures was derived from the tactical to the strategic planning level.

This study is a first step towards a science-based evaluation of FLM activities of actors
in food logistics networks and subsequent recommendations for action. This can therefore
only be a first step, as an evaluation is needed to see to what extent the recommendations
for action derived from this study lead to the implementation of the desired successes.
This is where further research should be conducted to provide a broad scientific basis for

the application of successful measures against food losses in food logistics networks.
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6 Development of the logistic management model for food loss

reduction in East African food value networks

As stated in the introduction of this dissertation, the aim of this dissertation is to develop
a process model that supports actors in East African food value networks to develop
logistics measures for their processes that help to reduce food losses in value networks in
East Africa. The countries Ethiopia, Rwanda, Tanzania, and Kenya are the focus of this
study. Basically, from the point of view of application-oriented science, a concept would
be helpful which can provide indications on reduction potentials of individual measures.
However, the preparatory work for this dissertation has shown that most of the actors in
the study region are not able to quantify the losses in processes and also do not know how
to deal systematically with food loss reduction management. Consequently, the
foundation for the concept outlined above does not exist in East Africa. Rather, from the
perspective of application-oriented science, what is needed is support for local actors in
East Africa in how they can approach the issue in principle. So, a quantitative model does
not serve the purpose in the sense of application-oriented science. Therefore, the goal of
this dissertation is to develop a process model that provides organizations with a
structured and repeatable process on how to develop systematic logistical measures to
reduce losses in value networks in East Africa. For a successful reduction of losses, the
measures must fit the circumstances in the organization. For this reason, the approach
must include an examination of the organization's current situation as well as its previous
exposure to food loss reduction management. The procedure must also include a
discussion of the process steps in which losses are present and how they are to be
quantified. Finally, the approach should include a guideline on how to select logistical

measures for food loss reduction in East African food value networks.

The addressees of the model are primarily companies and organizations that play an active
role in food value networks in East Africa. However, the procedure model can also be
implemented by regulatory levels in cooperation with the active actors. In principle, it
can be applied by all actors who can help shape processes in East African food value
networks. Since the model was built based on data from East Africa, the model does not
claim to be suitable for food value networks in other regions of the world. The model was

developed for the context of East Africa. This means that all components that emerged
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from the preliminary work of the articles were conducted with a focus on value networks
in East Africa. The companies that participated in the interviews and case studies
conducted as part of this dissertation all operate in East Africa. Specifically, organizations
with operations in the countries of Ethiopia, Rwanda, Tanzania, and Kenya participated.
The majority of these are local small and medium-sized enterprises. Organizations that
take active roles in local food value networks but do not pursue entrepreneurial profit
have also participated. These include, for example, non-governmental organizations that
act as logistics service providers in the region to supply food to the local population. It
should also be noted that the derivation of the readiness assessment, which is a core
component of the originality of this dissertation, was developed based on local conditions

in East Africa. Thus, no claim is made that it applies to other regions.

The study focused on foods in the plant products category, more specifically fruits and
vegetables as well as cereals. Animal products were not explicitly considered. Due to the
availability of participating companies and organizations, no further restriction to more
specific product groups could be made. On the one hand, it should be noted that most
actors do not exclusively handle one product. On the other hand, the amount of available
actors would not have been sufficient for the scientific claim of this dissertation for single
products to use the found facts for more than a single case analysis. However, to illustrate
the contents, individual products for which more detailed information is available will be

singled out in the following.

The goal of this dissertation is to develop a management model that provides a structured
process for managing food loss reduction. Since this dissertation is written in the context
of the application-oriented scientific discipline of logistics, it is necessary to formulate a
research objective that considers the countervailing reality in East Africa, the area under
investigation in this dissertation, and develops a solution that fits it. The introductory
analysis concludes that local companies in the study area have largely been unable to
quantify their losses or track them in a meaningful way. There is largely no awareness of
the relevance of loss reduction, as this has not been seen as relevant to main business
functions to date. However, as also outlined in the introduction of this dissertation, the
consistent reduction of food losses has economic potential for individual organizations
on the one hand and contributes to their commitment in terms of social and environmental

responsibility on the other. Thus, an adequate research objective is one that supports
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organizations in integrating food loss reduction management into their own processes as

well as creating transparency through this structured process that does not exist today.

In order to achieve the goal of this dissertation, the foundations were laid in the previous
parts of the dissertation. In the 3rd chapter, the fields of action were identified, which are
applied in the context of logistics in order to reduce food losses. Based on the statements
of local experts, the 4th chapter identified the most important organizational areas in
which organizations can lay the foundation for successful food loss reduction
management by positioning themselves in certain ways. Based on these findings, a
readiness assessment to evaluate engagement with food loss reduction management was
developed to help organizations determine their own status in addressing this issue to
date. chapter 5 of this dissertation then identified engagement types of organizations with
food loss reduction management through the application of these readiness assessment
tools. Based on the statements of the companies involved in the study, the identified fields
of action from chapter 3 were then assigned to these organizational profiles. In order to
achieve the goal of the dissertation, a management model is presented in the following,
which on the one hand connects the previous results of this work, integrates them further
into the context of the field of investigation and combines the newly gained knowledge

through the on-site investigations and the combination of the facts.

The discussion and integration of food loss reduction management is not yet widespread
in most economically active organizations in the target region of East Africa (compare
chapter 2). In order to promote food loss reduction management in an organization, it is
therefore necessary for the organization to examine its own current state and, based on
this, find solutions for the individual case. As described in the introduction of this
dissertation, this investigation is based on Ulrich's integrated business ethics. This states,
in summary, that companies are not only committed to their corporate purpose and thus
to making a profit but must also do their part to ensure the common good of society. In
the context of food losses, this means the responsibility to take all necessary measures to
ensure that the food that passes through the company's value network is also delivered to
its intended use, i.e., human consumption. This means that responsibility extends not only
to the company's own processes, but also to the upstream and downstream stages of the
value network, right through to the end consumer. Companies in food value networks are

therefore obligated to use all the means at their disposal to ensure that the word creation
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network is as loss-free as possible. Depending on the company's position of power within
the network, the company's room for manoeuvre is shaped and thus varies in size.
Companies must take this into account in their actions. According to this logic, however,
companies with a low power position are also required to make the greatest possible

efforts to reduce losses in the network.

From the results presented up to this point, it can be concluded that many companies see
the relevance of food loss reduction management in the future but have not yet
implemented a strategy or a process on how this is to be implemented in their own
organization. They lack a clear picture of their own state in terms of how they have
addressed food loss reduction management previously. So, the first step is for
organizations to analyse their own status in addressing food loss. This is necessary
because, as mentioned several times in the previous sections of the dissertation, the state
of the organization is an important prerequisite for the selection of appropriate food loss

reduction measures.

On this basis, the organization can be assigned a profile of the engagement, which
simplifies the selection of appropriate reduction measures. Furthermore, it was
determined that many companies that already take measures against food losses neither
perform a root cause analysis in advance nor have a clear picture of the amount of losses.
In many cases, action is taken either because of an accident or based on the participants’
intuition. Or action is taken based on the participants' intuition. Both can lead to success,
but always carry the risk that relevant causes of losses are not included in the
considerations and thus large reduction potentials are overlooked. The second step of a
structured approach must therefore be a food loss status analysis of the existing structures.
This must include both quantification of current losses and a detailed analysis of loss
sources within the processes. Once these two steps have been completed, the selection of
suitable measures can be carried out on this basis. The prior assignment to organizational
profiles makes it possible to develop individual measures in a targeted manner within the
framework of the appropriate fields of action. In addition, organizations must place
particular emphasis on creating transparency. Depending on the activity level of the
implementing organization, different priorities must be set. This process should not be
seen as a one-off activity, but as a recurring improvement process. On the one hand, the

sustainable effect of the implemented measures should be emphasized. On the other hand,
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the regular application of the readiness assessment and the analysis phase should be used
to check the status of the organization and, if necessary, to develop further measures. This

logic is described in more detail below.
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6.1 Initial screening through the application of the readiness assessment
Based on the investigations conducted in the context of this dissertation, it could be
determined that the success of food loss reduction measures is highly dependent on the
question of whether the respective measures fit the structure and the circumstances in the
respective organization. It could be determined that organizations have implemented
technical solutions, for example, which are basically helpful in solving the problem.
However, these organizations reported that they did not see any long-term success
because, for example, the employees were not willing to apply this solution in the
everyday processes. Here, employees lacked awareness of the relevance of food loss
reduction management. In other cases, the introduction of a solution did not take into
account that the informational prerequisites for a solution were not fully in place and thus
it did not contribute to the reduction of losses in the long term. Cases were also observed
in which organizations specifically used measures with network partners to reduce losses.
In these cases, it was reported that the reduction of losses was hardly effective because
the internal processes and the attitude of the employees were not aligned with the food
loss reduction management and thus resistance to these measures existed within the
organization. These examples show that it is necessary for the organization to know its
own status in the previous engagement with food loss reduction management in order to
take this into account in the solution development and also to set the respective system

boundaries of the efforts for food loss reduction management.

Accordingly, the initial screening of the model developed here consists of the application
of the readiness assessment developed as part of this dissertation and the resulting
assignment to the identified organizational profiles of engagement with food loss
reduction management. This is as described in chapter 4, built from the dimensions of
logistics to address logistics trends according to Handfield, Straube and Pfohl (2013) and
the identified barriers to action in the study area in East Africa. The readiness assessment
is structured in 5 categories in which the applying organization can examine its previous
level of engagement with food loss reduction. These five categories are “Strategy”,

“Network", “Process”, “Employee” and “Technology”.

At the strategy level, the study examines how much knowledge the organization has about
losses that occur within the organization. It also examines the extent to which the

organization's leadership has addressed the issue and incorporated this into strategic
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considerations, and whether this has already been incorporated into organizational
structures. In addition, the status of the organization's internal communication on this

issue will be examined.

At the network level, both the strength of collaboration with network partners and joint
work with network partners on loss reduction projects are examined. In addition, the
extent to which agreements exist with network partners on how to deal with losses
between partners is examined. Thus, communication with network partners is also a

component of the assessment.

The consideration of process levels included the sensitivity of forecasts for food sales, the
degree of standardization of processes in dealing with food losses and the handling of
food as well as the documentation of food loss reduction management processes. In

addition, the storage strategy for food and the use of occurring food losses are queried.

At the employee level, the study examines the extent to which loss reduction training is
regularly provided to employees, the provision of food loss information to employees to
create transparency, the extent to which relevant food loss information is made available
to employees with decision-making authority, and whether incentive systems have been

created to encourage employees to contribute food loss reduction ideas.

At the technological level, it is investigated to what extent the organization monitors
current technology developments and reviews them with regard to their potential for
reducing food losses. In addition, the extent to which technology is used to create
transparency about losses and the extent to which technical interfaces are used for

communication with network partners is surveyed.

The content of each of these five categories is assessed by means of statements which are
rated on a scale of one to seven as to how applicable they are to the organization under
investigation. The questionnaire for this can be found in the appendix to this dissertation
(see chapter 10). Based on the scale values, a value is formed for the respective category
for each of the five categories by forming the arithmetic mean. In this way, an assessment
results for the organization under study, which can be represented by the following

variables:
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Xo1 2 Scale value of strategy category of investigated organization

X,z & Scale value of network category of investigated organization

X,3 £ Scale value of process category of investigated organization
Xo4 2 Scale value of employee category of investigated organization
Xo5 & Scale value of technology category of investigated organization

These values provide an initial insight into where the strengths and weaknesses of an
organization lie in its previous involvement with food loss reduction management. Since
the goal is to derive further actions on this basis, profiles of organizations were derived
from the surveys carried out in the context of this dissertation (cf. Chapter 5) by
conducting a cluster analysis. Within the scope of this survey, the assignment of fields of
action to the organizational profiles was also examined. This is discussed in more detail
in section 6.3 Selection of activities). For these profiles, the characteristics of the variables

defined above were identified, which can be found in the following Table 7.

Table 7 - Scale values of the organizational profiles

Xp1 Xp2 Xp3 Xp4 Xps5

beginner 2.3 1.7 2.6 1.4 1.3

area specific intermediate 1.2 1.1. 1.3 5.1 4.6

balanced intermediate 3.6 4.2 3.2 2.3 2.1

advanced 4.4 4.5 3.7 4.7 4.1

expert 6.3 6.1 5.8 6.6 5.5
Whereby it is valid:

Xp1 = Scale value of strategy category of the organization profile
Xp2 = Scale value of network category of the organization profile
Xp3 = Scale value of process category of the organization profile

Xps = Scale value of employee category of the organization profile
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Xps = Scale value of technology category of the organization profile

With the help of these values, the organization under investigation can be assigned to one
of these profiles. For this purpose, the smallest deviation between the category values of
the profiles and the examined organization is determined for each organization profile.

The following formulas are used for this purpose:

5
Vbeginner = Z|xpi2 - xoizl (D)
i=1
5
Varea specific intermediate = Z'xpiz - xoi2| (2)
i=1
5
Vbalanced intermediate = Z|xpi2 - xoizl (3)
i=1
5
Vaavancea = lepiz - xoi2| )
i=1

5
(%)
Vexpert = Z:lxpi2 - xoizl
i=1

The organization under investigation is assigned to the profile with the lowest V value.

As already mentioned, the organization should define the system boundaries for the
further food loss reduction management depending on its previous involvement with food
loss reduction management, i.e., depending on its organizational profile assigned here.
The following section discusses the levels of focus on which the respective profiles

should focus.

Organizations with Beginner profile are in the early stages of addressing food loss
reduction management. These organizations should focus primarily on their internal
processes and eliminating internal causes of loss. Nevertheless, these organizations may
also enter into collaborations with other organizations regarding food loss management.
In this context, support from organizations with greater market power is of particular
importance. Such cooperation is in the sense of increasing the overall benefit for the
network and thus for the common good. Based on this reasoning, such cooperation could

be initiated by both sides. However, it requires a corresponding sense of responsibility on
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the part of the organization with the greater market power to accept the expenses
associated with the required support. Therefore, these organizations must be at an
advanced stage of addressing food loss management. However, for the analysis phase,
these organizations should focus on their own organization and set their system

boundaries accordingly.

Organizations with profile area specific intermediate do not follow the logical path that
an organization should first bring the internal structures to a certain level before focusing
on the network level. These organizations have particularly good cooperation and
connections to network partners due to their other competencies outside of food loss
management. For this reason, they also have a good exchange in the area of food loss
reduction management. However, they have not yet addressed the internal causes of
losses and have a lack of knowledge and awareness of food loss management in their
internal structures. Organizations with this profile therefore need to lay the groundwork
within the organizations to profitably use the existing good structures for food loss
management in collaboration with network partners. Especially in this case, the
established relationships with network partners can be used to benefit from possible
knowledge advantages of these partners. Once these organizations have recognized the
relevance of food loss management for themselves, they should approach their network
partners with advanced food loss management and seek their support. Like the Beginner
profile organizations, these organizations should not go beyond the system boundaries of

their own organization for the analysis phase.

Organizations with the profiles balanced intermediate and advanced have already
established the basic requirements in their internal structures and are expanding their
activities towards direct network partners. Organizations with profile balanced
intermediate are at the beginning of establishing cooperation with network partners to
improve food loss management. They have implemented initial projects with network
partners and are working to expand these collaborations. Organizations with profile
advanced have very well-established collaborations with network partners but see further
potential through further expansion of these collaborations and more joint projects. In
addition to their expertise in dealing with food loss, these organizations also have the

ability to support network partners at the beginning of their engagement in dealing with
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food loss. Following this, organizations with one of these profiles should include their

direct network partners in the analysis phase and set the system boundaries accordingly.

Organizations with profile expert have very good internal structures and work very
intensively with direct network partners. They also strive to make structural changes
within their network to counteract food losses, either by moving production to earlier
points in the food value network or by shortening the entire food value network. These

organizations should consider the entire network they can see in the analysis phase.

For an implementing organization, this step of the model means that the own structures
are critically reflected on the basis of the presented statements. The statements within the
assessment are kept at an abstraction level so that the specific requirements of the food
types handled in each case are not directly included in the analysis. Figure 46 depicts the

process of this initial screening.
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Initial Screening

Readiness Assessment of Food Loss Reduction Management

1 1
Strategy Network Processes Technology Employees

Rating of the assessment on individual scores

Assignment of the
individual score to

organizational profiles
- - of engagement with
FLM

Strategy Network Process Technology Employee

beginner area specific balanced advanced expert
intermediate intermediate

—Strategy e NetwOrk e Process e Technology Employee

Figure 46 - Initial Screening of the Management model
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6.2 Analysis phase to identify causes of losses and quantify loss amounts
For the successful reduction of food losses, it is essential to know the causes of the losses.
The research showed that many organizations in the study area implemented measures
without a clear picture of the causes and amounts of losses in their processes. Although
implementing measures without prior analysis may lead to selective success and loss
reduction, such an approach may miss important causes of losses. It is also possible that
measures are developed for supposed loss sources that actually have a different origin. It
is also possible that loss sources are addressed that are marginal compared to other

existing loss sources.

Due to these facts, the second phase of the model presented here consists of the analysis
phase. Through the preceding initial screening, the organization already has a clear
picture of its previous dealings with food loss reduction management and knows the
framework in which it should strive for activities in this area. As described, the system
boundaries of food loss reduction management should be defined according to the
respective profile affiliation. Within these boundaries, the analysis of causes and the
recording of loss quantities are also to be carried out. The main question here is whether
the organization is limited to its own organizational boundaries or is already at an
advanced stage of addressing the issue and should therefore expand its focus to include
its direct network partners or even the entire network it overlooks. The further
organizations go beyond their own organizational boundaries in the analysis, the more
they have to involve the respective network partners and convince them of the relevance
of food loss management in general and the necessity of providing information in
particular. Depending on how far advanced the network partners are in the discussion,

this step can vary in scope and be associated with greater time expenditure in each case.

Once the system boundaries have been determined and all the necessary network partners
have been convinced to carry out the analysis, the first step is to identify the loss
quantities. For this purpose, it is suggested to record the loss quantities in kilograms [kg].
Generally, it would also be possible to use other measures for loss quantification, such as
volume or calorie count. As a matter of fact, the food industry already uses kg as a
measurement unit for many other processes. It can therefore be assumed that no additional

quantification procedures or conversions are necessary for recording in this unit of
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measurement. Volume changes are particularly problematic in process steps in which
transformation processes take place on the production due to further processing or due to
changes in condition during storage. To a certain extent, this also applies to weight, since
drying during storage, for example, can also result in a change in weight. Nevertheless,
as described, these weights are usually already recorded as measured variables and
therefore the weight changes in these cases are easier to understand. An evaluation in
calories usually requires additional calculations and cannot be reasonably applied to all
foods, such as coffee beans. In addition, this measure is not intuitively comprehensible to
the people involved in the processes. As already mentioned at various points in this
dissertation and further elaborated in the following, transparency is one of the most
important factors for the success of food loss reduction management. A measure that is
easily visible and comprehensible for the people involved in everyday handling already

contributes to improved transparency.

Thus, all processes within the system boundaries should be defined. Here it is important
that these processes are defined in direct succession so that no losses between two
processes can be overlooked. By means of an input-output comparison, these processes
are examined with regard to their loss quantities. For this purpose, the quantity, i.e., the
weight in kg, of the foodstuffs introduced into the process should be recorded. From this,
those weight changes in kg should be subtracted which, according to experience, result
from passing through the process in a professional manner. This gives the expected output
quantity of the process. Furthermore, the output quantity in kg that actually results at the
end of a process should be recorded. The difference between the expected output quantity
and the actual output quantity in kg results in the loss quantity of the process. This logic

is represented by the following formula:
[-—W =0,
0,—0,=FL
Whereby applies:
I £ Input quantity in kg

C 2 Expected weight changes in kg
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0, £ expected output quantity in kg
0, £ actual output quantity in kg
FL 2 Food losses in the analyzed process in kg

This results in a food loss quantity for each defined process within the examined system
limits. In the sense of a long-term improvement process, these should be documented in
a traceable manner in advance for each execution of this analysis. It should be noted that
performing this analysis once may miss possible losses if their causes are, for example,
weather-related or depend on some other temporary cause. In this case, it may help to
repeat this process at different times to capture as clear a picture of the conditions as

possible.

After the actual losses have been recorded, the causes of the losses can be addressed. For
this purpose, every process for which a FL value greater than zero has been identified

should be investigated.

The causes of losses can vary depending on the process. Likewise, they are always
dependent on the previous process design and the actual implementation of the processes.
Accordingly, no generally valid overview of all possible causes of losses can be presented
within the scope of this dissertation. Nevertheless, through the analysis conducted in the
context of this dissertation in East Africa, various causes of losses for different processes
could be identified, which can be used as reference points for the analysis. These have
been shown to be causes which can be dealt with through logistical measures. Thus, the
following overview represents a collection of causes that occur in different processes of
food value networks in East Africa and can potentially be prevented or mitigated by
logistical measures. However, other root causes may also exist in East African food value
networks, which are not listed here. Figure 47 presents these by assigning them to

functions within a food value network, which are explained in more detail below.
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Cross-cutting causes of loss

*lack of communication between food logistics

networks actors

elack of holistic view of logistics networks
*high complexity due to number of food logistics

networks actors

networks

*lack of transparency along the food logistics

eineffective coordination of processes within the

food logistics network

Post-Harvest Transportation Warehousing  Packaging Retail
sweather-related *inadequate infrastructure *low storage *lack of *non to little
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suitability for processing
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quality/appearance specifications by retailers

erules to ensure that there is a minimum time left to
the expiration date

Figure 47 - Causes of losses by function within a food value network

There are some causes of losses that are of an overarching nature and therefore cannot be
directly assigned to functional areas. These include the lack of communication between
network partners and the high complexity due to the number of players within the logistics
network. A highly complex system, such as the food value networks referred to, requires
a considerable amount of coordination to distribute information to all relevant network
partners. This can lead to actors making decisions based on this lack of information that
result in losses either directly to them or to downstream points in the network. This can
also occur if individual actors lack a holistic understanding of the logistics network. Thus,
decisions cannot be evaluated in terms of their impact elsewhere in the network,
producing losses. Even if there are already coordination efforts between network partners,
this process, if ineffective, can lead to losses. All of these issues often result in losses that
cannot be located at the point of the actual decision. For this reason, it is particularly
relevant in root cause analysis to take as broad a view as possible of the entire network,

but at least of the entire system under study, to identify the actual causes.
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The investigations in the context of this dissertation have shown that in the study region
of East Africa, the loss figures in the post-harvest processes are estimated to be
particularly high. Here, particularly weather-related losses are mentioned. These include,
for example, storage in the sun after harvest while waiting for pickup by the transporter.
Storage in storage facilities exposed to the weather also counts towards this point.
Another point that is often mentioned is manual damage to the food due to post-harvest
handling. This can include the improper touching of the food as well as the use of tools
or machines that are not suitable for the food, for example in packaging for further
transport. Here, the low standard of automation can also be a reason for losses and
damages. It should be noted that damage in a post-harvest process does not necessarily
have to be quantified as losses at this stage as well. The damage may also only be noticed

in a subsequent step and registered as losses there.

During the transport processes, the existing infrastructure can cause losses due to
mechanical influences exerted on the food, e.g., by driving over holes in the road.
Likewise, the infrastructure can cause transport times to be extended, thus affecting the
food. Improper transport vehicles and means of transport can also generate losses. This
includes improper transport packaging. The type of loading can also cause losses or
damage due to mechanical impact. The absence of refrigeration equipment or its failure

can also lead to losses.

Various typical types of causes were also found for storage processes during the analysis.
For example, insufficient storage capacity can lead to improper storage, which can cause
damage to the food. Furthermore, different foods place different demands on storage
conditions, each of which must be considered. Failure to take this into account can also
be a cause of losses. This includes, for example, maintaining a certain humidity,
temperature, or air composition. In addition, the selected storage strategy, if not matched

to customer demand, can lead to losses.

At various points in the network, problems with packaging can lead to losses. These
include, among others, a lack of knowledge about the necessary packaging for the
respective foodstuffs among the employees in charge of packaging. In addition, the
selected packaging must be suitable and coordinated for the subsequent transport and

storage processes. If this is not ensured, mechanical damage or damage due to non-
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compliance with transport or storage conditions may occur, among other things. The
wrong choice of packaging unit size can also lead to losses if, for example, batches with
different expiration dates are packed together. The same applies to the use of damaged or

otherwise defective packaging materials.

In the retail sector and in sales processes in general, causes of losses can also be identified.
Here, missing, or incorrect sales forecasts can lead to surpluses, which then generate
losses. Likewise, the failure or absence of cooling systems can lead to losses. The same

applies to sales areas that are inadequately equipped to meet food requirements.

In addition, there are also causes of losses that do not lie directly within the sphere of
influence of the active players in the food value network. This refers to causes that arise
due to regulatory intervention. These may include requirements for aesthetic standards,
guidelines for the contamination of food with chemicals, or regulations to ensure a
minimum time until the expiration date at the time of sale to the end consumer. These
causes of losses should also be captured in the analysis. They cannot be eliminated by
one organization alone because of their regulatory nature. Nevertheless, they can be
brought to the attention of the regulating entities and a dialogue with them can occur as a

result. This can also be a focus area in the development of measures.

This reflects known frequently occurring causes of losses in the respective functional
areas. It must be pointed out here that this is not a definitive list of causes, but that there
may be other functional areas in food value network in which causes of losses not
mentioned here occur. In addition, further causes of losses can also occur in the functional
areas mentioned here, which have not been mentioned here. This may be due to special
features of the respective foodstuffs, to the special design of the respective processes or
to other factors. It is therefore necessary to conduct an intensive analysis of the processes
beyond the causes mentioned here. To analyse these processes, an Ishikawa diagram can
be used to map the cause-effect relationship between the losses and the process
components. It is useful to work at the same levels used for readiness self-assessment or
logistic trend analysis. Accordingly, the Ishikawa diagram should be used in the following
dimensions: Employees, Processes, Technology, Strategy, and Network. Figure 48

shows an example of such an Ishikawa diagram.
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Employees Processes Technology
; ;

Figure 48 - Example of an Ishikawa diagram for identifying causes of loss

The influencing factors processed in this structured way allow the causes of the losses to
be determined. Thus, the organization can determine the causes of losses for all processes.
Together with the grouping into an organizational profile, this is the basis for the

subsequent development of measures to reduce losses.
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6.3 Selection of activities by selecting the fields of action that match the

organizational profile

In the studies conducted for this dissertation, the participating companies, in addition to
carrying out the readiness assessment, provided an assessment of which fields of action
they consider useful for their current status, or which measures they have already
implemented. Parts of this assessment have already been presented in chapter 5. In the
following, we will discuss in detail how the prioritization of the fields of action for the
individual profiles should be carried out according to the assessment of the organizations

as well as the assessments of the observing researcher.

In chapter 3 of this dissertation, fields of action were identified from the literature as well
as through interviews, which summarize different measures that pursue the same
objective with regard to the improvement of a certain aspect in the food value network in
order to ultimately reduce losses. This is necessary because the measures themselves, as
well as the causes, in most cases cannot be applied across the board for all types of food
and for all structures presents. Nevertheless, in order to provide guidance for the
development of measures, the approach chosen was to identify overarching areas for
action. These can be used by the organizations to then develop concrete measures in this
field of action on the basis of their own structures, state of conflict as well as the result of
the cause analysis. It should also be noted that these fields of action do not claim to be
disjoint. Measures can exist that can be assigned to several fields of action because they
pursue different goals. In addition, measures can exist or be developed by the
organizations that cannot be easily assigned to one of the 13 fields of action. Since the
fields of action are based on measures that have already been implemented and mentioned
in the literature or in interviews, it is possible that these fields of action do not cover the
entire solution space of measures. However, since they are not used as guidelines in this
context, but rather as orientation aids, they nevertheless fulfil the purpose for which they
were developed in the context of this work. The fields of action discussed below are

summarized in Figure 49.
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Consumer satisfaction

Mindfulness Network cooperation

Shelf life optimization

[ Financing opportunities ]

Fields of action amework conditio
Physical product features Regulation
oce
Transport optimization Warehouse management
Network structure Packaging management
Transparency Quality management

Figure 49 - Fields of action for the reduction of food losses

The 13 identified fields of action were grouped into 4 upper categories. It should be noted
that the fields of action in the category "Framework conditions" do not lie within the
sphere of influence of the organizations in focus in this dissertation. These describe
measures that can be taken by the regulatory level. These include, on the one hand,
measures in the "Financing opportunities" field of action. These describe financial
support measures for active players in the food value networks that enable them to reduce
losses. Furthermore, this category includes the field of action "Regulation" which
describes adapted regulations by the regulatory level to support the organizations in
reducing food losses. Since these fields of action are not within the sphere of influence of
the organizations that are to be supported by the present management model, these two
fields of action are not mentioned in the following when it comes to the self-assessment

and the assessments of the observing scientists.

The "People" category comprises three fields of action. These include the "Mindfulness"
field of action, which combines measures that focus on promoting awareness among
employees at all levels of the company of the importance of the problem of food losses
in everyday life. In addition, the "Network cooperation" field of action also belongs to
this overall category. This includes actions that help improve cooperation within
networks, including information sharing and efforts to develop comprehensive food loss
policies. The third field of action under this category is "Consumer satisfaction." This

groups together measures that focus on adapting internal processes with the aim of
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meeting specific customer requirements. This includes, for example, measures aimed at

requirements such as regionality and seasonality.

The "Physical characteristics" category comprises two fields of action. The first is "Shelf-
life optimization". This includes measures that focus on process adjustments that enable
the shelf life of products to be taken into account in decision-making. On the other hand,
is "Physical product features". This refers to measures that implement process adaptation
to the specific physical requirements of the products, including temperature, pressure

sensitivity and air composition.

The "Process" category comprises six fields of action. One of these is "Transparency".
This includes measures to increase transparency both within an organization and between
organizations in a food value network. Another field of action is "Quality management",
whose measures for improving quality management lead to the early detection of weak
points. The "Packaging management" field of action summarizes measures aimed at
improving packaging management during transport and storage processes and during
distribution to the end customer. The field of action "Transport optimization" aims at
improving transport management with regard to route planning, loading of vehicles and
coordination of vehicles. The field of action "Warehouse management" summarizes
measures that lead to the improvement of warehouse management through suitable
warehouse facilities, warehouse strategies and adapted layout planning. Finally, the field
of action "Network structure" should be mentioned, which pursues the improvement of

the network structure through strategic network planning and location management.

For the selection of measures, organizations are therefore required to concentrate on those
fields of action that fit their framework conditions. In this way, an orientation towards the
fields of action is suitable, which organizations with the same organizational profile have
applied, would apply, or should apply according to the assessment of the observing
scientists. As already mentioned, organizations were asked, depending on their
organizational profile, which measures they have already implemented or plan to
implement, as they consider these to be useful measures for reducing losses in their own
processes. Table 8 shows the percentage of organizations in the profile that report that
this area of action is already the focus of their activities. Multiple responses were possible

here.
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Table 8 - Relevance assessment of the fields of action in relation to organizational

profiles
area specific balanced
Beginner Advanced | Expert
intermediate | intermediate
profile profile | profile
profile profile

Mindfulness 50% 50% 11% 25% 50%
Network

13% 67% 67% 75% 75%
cooperation
Consumer

25% 33% 44% 42% 50%
satisfaction
Shelf-life

13% 0% 33% 17% 50%
optimization
Physical product

38% 0% 22% 8% 67%
features
Transparency 75% 33% 57% 67% 75%
Quality

50% 67% 44% 67% 63%
management
Packaging

13% 33% 33% 42% 50%
management
Transport

50% 33% 67% 42% 63%
optimization
Warehouse

38% 67% 44% 33% 63%
management
Network structure 25% 33% 11% 33% 75%

It should be noted here that some of the organizations stated that, if these measures had
already been implemented, they had not done so with the intention of reducing losses. In
the course of implementation, it was found that losses could also be reduced. This was
reported primarily by organizations with the profiles Beginner, area specific intermediate
and balanced intermediate. The organizations also rated the action areas according to the
effectiveness fitting to their current situation. This included that only past actions should

be included, which would theoretically still make sense for the current state of the
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organization to reduce losses. Thus, a link to the organizational profiles can be

established.

For the Beginner profile, the most relevant fields of action are Mindfulness,
Transparency, Quality management and Transport optimization. With regard to the
analysis of weaknesses for this profile, this assessment coincides with the fields in which
these organizations show the greatest weaknesses. Here, mindfulness and transparency
stand out above all. According to the readiness assessment, the organizations show the
greatest deficits in these areas. Likewise, both fields of action are to a large extent basic
prerequisites for further steps and the success of other fields of action. For this reason,
organizations with the Beginner Profile should focus primarily on these two areas of
action. In doing so, Mindfulness should be related to the employees in operational
processes as well as to the management level. As already mentioned, several times in this
dissertation, it is indispensable that the management level is aware of the relevance of the
reduction of food losses and that they incorporate this into their decisions, but also that
they exemplify this relevance to the employees. On the other hand, employees in
operational processes must also have the right awareness of this topic so that they are able
to assign appropriate relevance to this topic in their direct dealings with food. Concrete
measures here can include training by external experts. Regarding Transparency, the main
issue here is to create transparency about current loss quantities and their causes. The
implementation of this management model provides the basis for this if, as is the case in
most organizations with this profile, it did not previously exist. However, it must also be
ensured that this information is also distributed appropriately and explained accordingly
to the respective context of the employees. Concrete measures in this context could be,
for example, the introduction of information boards, but also the introduction of
information systems that provide employees directly with the relevant information. The
topic of Quality Management in this case relates primarily to the introduction or
monitoring of compliance with process standards in operational logistics processes. Here,
the organizations note that in many cases unskilled workers are employed in the
operational processes in the region under investigation, and that this sometimes leads to
difficulties and, as a result, to losses because these employees are not familiar with the
process standards or are not used to adhering to such specifications. In the area of

transport optimization, the actions for organizations with this profile focus primarily on
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the topic of loading vehicles. Here it is also addressed that the lack of process and product
knowledge of unskilled or seasonal workers leads to incorrect loading and consequently
to losses. Measures are also recommended here to impart the missing knowledge and to

define corresponding process definitions that can be implemented by the employees.

When looking at the area-specific intermediate profile, the fields of action Network
cooperation, Quality management, Warehouse management and Mindfulness emerge as
the most frequently mentioned fields of action. It is noticeable here that these
organizations are particularly distinguished in terms of the profile analysis by the fact that
they already have very good relationships and cooperation with network partners. The
nevertheless high assessment of the potential of this field of action suggests that these
organizations know the network partners so well that they are already aware of the
concrete measures or areas of application for measures that would lead to improvements
in this field. This is where these organizations would be able to play to their existing
strengths and build on them. The analysis of weaknesses for this profile showed that these
organizations have shown little focus to date, particularly in the areas of strategy and
process. The process aspect in particular is reflected in the fields of action warehouse
management and quality management. In both areas, the organizations see potential in
operational measures in these fields of action to reduce food losses. In contrast to the
organizations with the Beginner Profile, however, the focus here is not on imparting
knowledge to employees on how to comply with standards, but on introducing specific
process steps. Here, under quality management, for example, additional control points
within the logistics processes are addressed, which enable the early detection of possible
changes to the food. Regarding warehouse management, it is mainly warehousing
strategies that are addressed. The organizations report that so far predominantly no fixed
storage strategies apply or partly use last-in-first-out. Here, much potential is seen to
reduce losses by introducing first-in-first-out or even first-expire-first-out. The field of
action Mindfulness is seen by these organizations especially with regard to integration
into the management levels. Here, the organizations state that they have already raised
employee mindfulness to a high level, so they do not see any direct added value for loss
reduction in this area. However, they state that management levels do not sufficiently

consider this issue and incorporate it into their decisions. Thus, expert training of these
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levels is seen as having great potential to implement food loss reduction as part of the

organizational strategy.

The survey of the organizations with the profile balanced intermediate revealed the
highest estimated potentials for the fields of action Network Cooperation, Transport
Optimization and Transparency. The Network Cooperation field of action reflects the fact
that these organizations are taking the first steps to cross their own organizational
boundaries in food loss reduction management and to initiate projects with network
partners in this area. Here, the organizations mainly indicate activities and measures that
better coordinate processes with network partners so that losses due to process
interruptions or uncoordinated activities can be avoided. These organizations set a similar
focus in the area of transparency. Here, however, they focus on two sub-areas. The first
is the promotion of Transparency in processes with network partners. In other words, the
goal is to provide partners with as much relevant information as possible and, at the same
time, to obtain all necessary information from partners that can promote a reduction in
losses. At the same time, these organizations also see the need to improve transparency
within their organization. Here, the provision of information to employees in operational
processes is the main issue mentioned by the organizations. Compared to the
organizations with the Beginner profile, these organizations seem to already provide the
management level with information well and therefore no longer see their need for action
at this level. In the area of transport optimization, these organizations state that they see
particular potential in route optimization and similar tactical measures. Here, too, there is
a clear difference in the objective with which the field of action is addressed compared to
the group of organizations with the Beginner profile, although the same field of action

was named here.

Organizations with the advanced profile see the greatest potential in the areas of network
cooperation, quality management and transparency. Here, there are some differences with
the information provided by the organizations with the balanced intermediate profile.
Both see their own weaknesses primarily in the area of processes. The organizations of
the advanced profile, however, emphasize quality management as more important than
transport optimization. Here, emphasis is placed on the quality standards of processes and
measures are aimed at improving these and reducing losses as a result. The area of

network cooperation is very similar to the previous profile. The organizations have
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already taken initial steps together with network partners and see great potential for
eliminating causes of losses through improved coordination of processes between
network partners. In the area of transparency, the organizations focus very strongly on
the network partners. Transparency within the organization is relatively advanced at all
levels considered in the assessment. This suggests that these organizations have
recognized the relevance of transparency overall and now want to extend the advantages

created internally to interaction with network partners.

For the Expert profile, it should generally be noted that overall, the potential for measures
across all fields of action was estimated to be higher than in the other profiles. This
indicates that the organizations have a very good general understanding of the problem
and are therefore more likely to see the potential for improvement than organizations that
have not yet dealt with this topic so intensively. These organizations cite transparency,
network cooperation, network structure and physical product properties as the most
relevant areas for action. The transparency addressed here refers primarily to the network
level and, unlike the profiles addressed so far, goes beyond the direct network partners.
These organizations already have such well-established processes and information
exchanges with the direct network partners that they want to focus their attention on other
parts of the network. The fact that the causes of losses are not necessarily found at the
network level where the losses are registered plays a role here. Thus, these organizations
display a particularly high degree of foresight and thus attempt to increase transparency
not only within their direct sphere of influence, but across their entire network. The
situation is similar with the field of action of network cooperation and network structure.
Here, the organizations also focus on the network level with the aim of changing their
networks to such an extent that structural causes can be eliminated. Here, the relocation
of production sites to the region under investigation is mentioned above all. The goal here
is no longer to transport the raw products over long distances, but to relocate the
production sites as close as possible to the generation sites. In addition, these
organizations see great potential in the implementation of measures in the field of physical
product properties. The focus here is on measures to adapt processes to the special
physical requirements of the products, including temperature, pressure sensitivity and air
composition. Above all, temperature control throughout the entire process is cited by the

organizations as an important measure.
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Regarding the genesis of an organization that addresses the topic of food loss reduction
holistically, three evolutionary stages can be derived on the basis of the findings described

so far with regard to the focus of activities.

The basic prerequisite for any successful reduction of food losses across organizational
boundaries is that the respective organizations have a fundamental understanding of the
challenge of food loss reduction management. If critical causes of losses have not been
eradicated within an organization, cross-organizational activities will not be able to
achieve the same effect as if the organizations had each created the best conditions. It is
therefore advisable that organizations focus on internal processes in the first step of food
loss reduction management. Regarding the prioritization of activities, or which target
functions should be primarily addressed, the Knowledge-Based View (KBV) theory of
science is used. According to KBV, it is fundamentally relevant to integrate the necessary
knowledge for all functional areas essential to the organization within the organization.
Here, special emphasis is placed on providing the organization's employees with this

knowledge.

In the context of food loss reduction management, as a basic building block, all employees
must be provided with the necessary information so that they can best reduce food losses
within their sphere of influence. To properly apply this knowledge, the organization's
employees must also have an extensive understanding and awareness of problems.
Teaching and deepening this are also an important foundation for successful food loss

reduction management.

In the context of East Africa, this aspect is particularly relevant, as many companies work
with seasonal workers and day laborers. Due to this volatility in the workforce of the
organizations, it is on the one hand a challenge to build up the required mindset regarding
extensive problem understanding and awareness among the employees in the long term.
On the other hand, the build-up of knowledge, which is a necessary basis for successful
food loss reduction management, is more difficult to build among employees who are not
permanently employed. Thus, to optimize food loss reduction management regarding the
basic requirements, organizations should do without seasonally employed staff'in the long
term and build up a core of employees who are taught the corresponding scope of

knowledge and skills. If it is not possible to hire seasonal employees on a long-term basis
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due to the structures, a comprehensive compact training on food loss reduction

management should be implemented for the seasonal employees.

Having laid the foundation for successful food loss reduction management through
extensive problem understanding and knowledge building, organizations should focus on
conducting a comprehensive analysis of the causes of losses that exist within the
organization. In this consideration, the organization should first be understood as a system
and no focus should yet be placed on causes external to the organizational boundaries.
This is advisable to avoid making the analysis too complex. Focusing on the
organization's direct sphere of influence helps to primarily address those causes that can

be eliminated by the simplest measures.

This means that organizations should primarily focus on implementing measures that
require little or no financial or human resources when optimizing food losses internally.
In most cases, these are measures that focus on the tactical organizational level and tend
to concern the implementation of processes. Once the potential of this level of action has
been exhausted, more complex solutions can be implemented. For this purpose, the focus
remains on internal organizational processes. However, the solutions can become more

complex and involve more extensive process or structural changes.

Depending on the general state of digitization in the organization, it makes sense at this
point to use digital solutions that help reduce the causes of losses. These include, for
example, decision support systems that allow better planning through forecasts. But also,
the use of sensor technology, for earlier detection of product changes, to shorten the shelf
life, would be a possible use at this stage. However, the concrete use of digital
technologies in this context must always be oriented to the context of the organization
and the concrete use case. In the context of organizations operating in food value networks
in East Africa, this also means always considering the structural framework conditions

such as power supply, availability of Internet as well as IT infrastructure.

Once the internal organizational structures are established, organizations can direct their
focus in food loss reduction management to the direct network partners. This prerequisite
is derived from the observation that organizations usually do not achieve any significant
added value from cross-organizational cooperation in terms of reducing food losses if the

basic structures have been established within the organization. Thus, the added values of
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cross-organizational cooperation result in significant part from the fact that losses within
an organization can be reduced that have been caused by actions in the network stages in
question. If, however, the right conditions have not been established within the

organization, the competence to use these potentials optimally is missing.

Cooperation between direct network partners also creates transparency. With an
improved level of knowledge about processes and process-related framework conditions,
partners can coordinate their actions and thus eliminate the causes of losses resulting from
a lack of coordination. In this context, particular attention should be drawn to those losses
that occur when products are quickly passed on by one network partner and then cannot
be further processed by the next network partner due to process-related conditions. Thus,
the first partner has reduced the losses with itself, but this has only been shifted to another
place in the overall systemic view. For example, it was observed that some companies
have already introduced FEFO (first-expired-first-out) as part of their efforts regarding
the reduction of food losses. However, the network partners were not aware of this and
therefore did not adjust in their own operations. In some cases, this led to products that
were to be further processed being in an overripe state and no longer usable for

production.

The reduction of losses at one network partner therefore resulted in increased losses at a
later stage in the network due to a lack of coordination and communication. By
intensifying communication about processes, partners can jointly develop solutions or
coordinate their processes in such a way that these losses can be reduced for the overall

system.

In addition to creating transparency through intensified communication, active
collaboration on loss reduction projects is important for holistic reduction. In this context,
the network partners, who have the greater power position in the network, are of particular
importance. They are the ones who support the smaller network partners. According to
the integrative business ethics already mentioned, it is the responsibility of companies
that have greater influence on network partners to use this influence to create added value
for society as a whole, i.e., for the reduction of losses considered on this occasion. In this
context, it is also their responsibility to use the resources available within their framework

to support network partners in their efforts. This can be done both through financial
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support and through personnel support, for example in providing opportunities for

education and training.

In this case, the focus is also on questioning previous forms of cooperation. If one party
has a greater position of power, it will in many cases also exploit this to gain an advantage
for itself. In the food industry, particularly in the context of organizations in developing
countries, this often leads to financially constraining situations in which the organizations
involved are unable to implement activities outside of those that are directly beneficial to
the core function of the organization. Consequently, in this case, it is particularly
important in cooperation with network partners to analyse the previous dependency
structures and to build new structures that are oriented toward increasing the benefit for
the common good and not only towards increasing the benefit for individual
organizations. Organizations that are aware of these relationships also consider vertical
integration. In the respective cases, this can help create better conditions for local

organizations and reduce transaction costs overall.

Once the cooperation of the direct network partners has been brought to a good level, the
focus can be placed on the indirect network partners. The task becomes for all network
partners to rethink the structure of the network to eliminate structural causes of loss. Since
most foodstuffs have a longer shelf life in a processed state than in an unprocessed state,
the task in this step is to relocate processing steps as far as possible to the beginning of
the value network. In the context of this dissertation, this includes the relocation of

production to countries in East Africa.

Since losses in the area under consideration are also caused by inadequate infrastructure
and a lack of means of transport, it is particularly important here to keep these transport
routes as short as possible or to simplify the requirements that the food places on transport
through further processing. Based on the observations for fruit and vegetables, drying can
be a successful further processing step in the country of origin. This requires relatively
low expenditure in terms of training of employees and can be operated by modular
equipment and locally generated energy, or by small solar panels. This allows farmers or
cooperatives to carry out processing directly on their land, regardless of other
infrastructural requirements. This measure not only leads to a longer shelf life of the food,

but also has the additional effect that the food is processed directly at the producers, and

165



Logistic management model for food loss reduction in East African food value networks

they can therefore achieve a higher price for the products. Consequently, the local

economy is directly strengthened by this measure.

In addition to direct processing at the producer's premises, more complex refining steps
or further processing according to the same logic must also be investigated regarding their
feasibility in the countries of origin. Taking coffee from Ethiopia as an example, it can
be noted that less than one percent of exported coffee is roasted (GIZ 2021). When
transporting green coffee, the temperature and humidity must be kept within a certain
range to prevent losses, especially due to mould growth. Well-packaged roasted coffee
places significantly lower demands on the transport environment. In addition, roasted
coffee loses weight by reducing its water content. As a result, from a food loss reduction
management and logistical point of view, it makes a lot of sense to transport roasted
coffee over longer distances instead of green coffee. In addition, various estimates suggest
that export profits for Ethiopia could be increased by between approximately 60% and up
to 2000% if roasted coffee were transported instead of green coffee while export volumes
remained constant (Solino Coffee 2014; World Bank 2014). In addition to the additional
dividends that would be collected in this way, which are urgently needed in the country
due to the economic situation, other positive effects would be achieved for the country.
For example, higher-value employment would be created by the new production sites.
This leads to newly created jobs, which are currently urgently needed due to the rapidly
growing young population. Furthermore, increased industrialization and
professionalization in the coffee sector would lead to the development of competencies
for the maintenance of machines in the country, which for other sectors would create a
framework for further steps towards the establishment of industry and production sites.
Especially in an economy like Ethiopia, but also in the other East African countries whose
economies are today largely dependent on agriculture, steps toward greater

industrialization can have spill over effects for other sectors and industries.

To achieve a development as outlined in this example of Ethiopian coffee, it is of
enormous importance that large companies in Western countries recognize and
acknowledge this potential as well as their responsibility for society as a whole, which is
derived from integrated business ethics. They either must relocate their own production
facilities in cooperation with the local actors or have the task to support the local partners

in building up these structures. Above all, however, it is their task to use their position of
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power in the sense of food loss reduction management if the potentials are to be used in
the sense of the common welfare. This requires a rethinking of these companies away
from a pure profit orientation to a sustainability orientation, which in the classic
understanding of the term includes economic, ecological and social dimensions equally.
Here, the focus must be on an equal consideration of these dimensions, with none taking
precedence over the others. This signifies a paradigm shift in the way companies today
operate and act in the international markets. Today, the actions of these companies clearly
show that profit orientation, and thus the economic view, is given greater weight over the
other dimensions. As described, the potential of food loss reduction management cannot

be fully exploited in this way.

The entire process described in the management model should be carried out on a
recurring basis in the sense of a continuous improvement process. Particular focus should
also be placed on the sustainable implementation of all measures. Losses can only be
sustainably reduced if the measures are implemented in the organizations with a lasting

effect.
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6.4 Summary of the logistic management model for food loss reduction

in East African food value networks

As presented, the logistic management model developed here consists of three stages,
which are designed as a recurring improvement process. The logistic management model
fulfils the goal of supporting organizations in East African food value networks in
reducing food losses through the use of logistical measures. For this purpose, a readiness
assessment is conducted in the initial screening stage of the model. This tool is one of the
core results of this dissertation. It is based on the fact that although there is a basic
understanding of the problem of food losses in the organizations in East African food
value networks, they are largely unable to quantify the losses in their own processes, nor
do they know their own prerequisites within the organization to address this problem. The
Readiness Assessment was developed to address this issue (see chapter 4). On the one
hand, it builds on the barriers that prevail in East African food value networks with regard
to addressing food losses. On the other hand, it is guided by the logistics dimensions of
addressing trends in logistics developed by Handfield, Straube, and Pfohl 2013. Thus, a
tool was developed to determine the current engagement status of an organization in East
African food value networks with food loss reduction management by querying
qualitative statements in the five dimensions of strategy, people, technology, process, and
network. The questionnaire for this can be found in the appendix of this dissertation. Also,
as part of this dissertation, organizational profiles for engagement with food loss
reduction management based on the readiness assessment were developed based on a
survey of organization in East African food value networks (compare chapter 5). Within
the model, an assignment to a suitable organizational profile is specified after the

assessment has been applied.

On this basis, assignments are made as to which system boundaries the organization
should focus on food loss reduction management. A key question is whether the
organization should focus on internal processes or work together with network partners
on loss reduction. According to the logic of the model, this depends on the previous
engagement with the topic, which is analysed in the readiness assessment. In the second
phase of the model, the analysis of the loss quantities and the causes of losses is

performed. Here, the analysis is performed within the system boundaries defined in the
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previous step. Here, a process definition is made at the beginning. For this purpose, all

physical processes through which food passes within the system boundaries are identified.

Subsequently, the input quantities of the foodstuffs in kilograms are recorded for all
processes. Subsequently, the expected output quantity is recorded based on the respective
processes. This is necessary because some processes result in weight changes that would
otherwise be incorrectly registered as losses. These include, on the one hand, production-
related weight reductions such as the removal of unforgivable components such as shells
and kernels. But also, the weight losses that occurs during storage or transport due to
progressive drying must be taken into account here. Subsequently, the losses that actually
occur are noted. The difference between the expected output quantity and the actual
output quantity are the occurring food losses. Next, the causes of the losses are analysed
for all processes with a positive loss value. For this purpose, the model provides
indications as to which causes could potentially exist in different processes. However,
this step is highly individual and must therefore be carried out closely to the processes
under investigation. Subsequently, the causes that can potentially be eliminated by

logistical measures are pursued further within the framework of the model.

In order to prioritize which causes should be addressed first, the third phase of the model
proposes suitable fields of action for food loss reduction management based on the
assigned organizational profile from the first step, which were developed as part of this
dissertation. Through this mapping, organizations can develop individually appropriate
logistic measures for food loss reduction based on the identified causes, the recommended
action areas, and the knowledge of how the processes have been carried out so far. This
model is designed as a continuous improvement process. It is therefore intended that the
organizations carry out this process at regular intervals. This is, on the one hand, to ensure
the sustainable effect of the measures implemented. And on the other hand, to achieve a
continuous improvement of the overall situation in terms of a food logistics network in
East Africa with the lowest possible losses. Figure 50 illustrates the model described

above.
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6.5 Exemplary implementation of the logistic management model for

food loss reduction in East African food value networks
In the following, the exemplary application of the model is outlined using an exemplary
company from an East African food logistics network and the resulting effects are

discussed.

The company considered in the following is a producer of herbs, which produces in
Ethiopia for the European market. The company acts both as a producer of the herbs and
also takes care of the packaging and transport to the airport, where the goods are handed
over to the transport service provider, who takes care of the international transport. Thus,
this company is responsible for large parts of the local food value network itself. For the
application of the logistic management model developed here, this company would now
carry out the readiness assessment in the first step in order to record its own level of
engagement. To do this, they would go through the questionnaire found in the appendix
of this dissertation and rate the statements in the five categories in relation to its own
structures on a scale of 1 (not applicable) to 7 (fully applicable). This evaluation results
in a scale value for each category, which reflects the company's previous level of
engagement within this category. Now the smallest deviation between the category values

of the company and those of the profile values contained in the model.

This results in the assignment of an organizational profile. For the exemplary company,
this would result in an assignment to the advanced profile. This organization is therefore
already relatively far advanced in dealing with food loss reduction management and has
already created some structural conditions to align the organization with regard to a low-
loss design of the value network. According to the recommendations of the model, in the
analysis phase that now follows, the company will not only include its own processes, but
also those of its direct network partners. For this analysis phase, the company would now
analyse all the processes through which the herbs physically pass. For each of these
processes, the company registers the input quantity of the respective herbs in kilograms
and the expected weight reduction within the respective process. From this, it calculates
the expected output quantity. Subsequently, the company registers the respective output
quantities of the processes that actually occur. The company then calculates the difference

between the expected and actual output quantity of the herbs in the respective processes.
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Thus, the company identifies all processes in which food losses occur. It must be taken
into account that the company also examines the processes that are carried out at the direct

network partners.

As described above, the most relevant direct network partner is the transport service
provider who handles the international transport. It is therefore necessary to obtain the
relevant information from the service provider. Difficulties can arise here if the service
provider is not prepared to provide the necessary information. If the service provider
cannot be convinced through good argumentation that providing the information will
benefit all partners in the long term by reducing losses, the company could help itself by
determining the output quantity in another way. Here, contacting customers in Europe
could be a way to estimate the output quantity. They could provide figures on how many
kilograms reach the customer after international transport. This would not allow the
company to infer the individual processes at the service provider. However, it could

approximately estimate the losses at these network partners.

In the second step of the analysis phase, the causes are now identified on the basis of the
identified processes with losses. Here, the company would carry out the analysis with a
cause-effect diagram according to the specifications of the model. Here, the analysis of
the processes at the network partner can be considered as an example. As recommended
in the model, the analysis is performed using the categories of the readiness assessment.
At the employee level, the company determines that the employees involved in the
process have not been adequately trained in the use of herbs. In addition, the analysis
finds that there are intermittent problems with availability with sufficient staff to keep the
process running smoothly. On the process level, it is determined that there are sometimes
longer standing times of the herbs in the warehouses than are actually intended. It is also
noted that there is no continuous process monitoring. On the strategy level, it is
determined that there is little to no orientation to integrate innovations into the processes.
The analysis of the technology level shows that the available cooling technology does not
always work reliably. At the network level, it is found that the service provider is not
always provided with enough information from the analysing company to adequately
address the processes to the herbs and their shelf life. The described analysis results are

summarized in Figure 51.
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Figure 51 - Application of the cause-effect diagram to the analysis of the example
company
Following the analysis phase, the company carries out the selection of measures.
According to the logic of the model, a company with the advanced profile should
concentrate on the fields of action network cooperation, transparency and quality
management. In relation to the process at the service provider, which was examined in
more detail above, the causes would now be compared with these fields of action. It is
now the task of the company to compare the causes identified with these fields of action
and to determine which of these fields of action would offer the greatest potential for
reducing losses. From the analysis it had resulted that the fact of the missing
communication to the condition of the supplied herbs leads to losses in the processes of
the service provider. Thus, by improving this communication, both the field of action
network cooperation and the transparency between the network partners could be
addressed. In this respect, the partners involved should now jointly develop a procedure
that fits their individual processes and leads to the necessary information being exchanged
on a regular basis, ideally in an automated manner. Another point would be the fact that
the analysis revealed a lack of process monitoring. This could be addressed under the
quality management field of action. By introducing process monitoring, the overall
process quality could improve and losses due to incorrect process execution could be
reduced. Here, the company could support the service provider through further training

and support the improvement process through its own knowledge of process monitoring.
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The company should also carry out this procedure for all other processes from the analysis

phase and derive measures accordingly.

At this point, the initial application of the model is complete. However, it is designed in
the model that these steps are carried out recurrently in the sense of a continuous
improvement process. It is therefore the task of the company to define a reasonable time
horizon in which the steps are to be run through again. In doing so, it should be taken into
account what time horizon the planned measures will take until they can achieve a
measurable effect. Otherwise, a new analysis would identify the same causes again. A
repeated execution of the process should therefore find a changed state and would thus,
in addition to the further analysis of the new situation, also represent a check whether the
implemented measures achieve the desired effect. In addition, the recurring examination
of this logistic management model will also increase the awareness of food loss reduction

management in the implementing organization.

The model does not claim to eliminate all losses that could potentially be eliminated by
logistical measures. It does, however, provide implementing organizations with an action
guide on how to arrive at logistical measures that can eliminate selected causes of food

losses in a repeatable and structured manner.
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6.6 Cooperation within East African value networks enhancing

transparency

In the analysis of the fields of action to be recommended, it was shown that on almost all
organizational profiles, the fields of action of transparency and network cooperation are
seen in various facets as a major success factor for the reduction of food losses in East
African value networks. Based on this fact, it is necessary that the organizations are aware
of the different levels of transparency required as well as the dimensions an limitations

of cooperation. These are described in more detail below.

As described above, an important factor in creating transparency with regard to the issue
of reducing food losses is the involvement of all employee levels. Here it is particularly
relevant to ensure that employees are given the opportunity to gain a clear picture of the
situation by providing information. It is equally important that this information is
provided in an appropriate manner according to the knowledge and skills of the respective
employees. Otherwise, there is a possibility that employees will have all the necessary
information at their disposal, but they will not be able to process it adequately in order to
draw the right conclusions. This is particularly evident in the environment of seasonal or
temporary employees. This type of employment is very common in food value networks
in East Africa. As a rule, these employees have only limited knowledge of the
organizational structures and little prior knowledge of the general processes of the
respective actor levels, let alone the upstream and downstream levels. This means that
special attention must be paid here to conveying information in a way that is appropriate
for the target group. This is particularly relevant because these employees are usually
involved in the direct operational handling of food and can therefore have a major
influence on its condition. Within an organization, however, in addition to the provision
of information to create transparency, it is also essential that all employees deal
transparently with the information they gather during their work. For example, when it
comes to the causes of losses, this is highly relevant. If an employee records a cause of
losses but does not dare to communicate it further for fear of possible consequences, this
can severely hamper the organization's efforts. Here, an important role is played by the
fact that losses can be caused either by the employee's own mistakes or by the faulty

behaviour of other employees. It is therefore essential for mutual transparency that an
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error culture exists in the organization that welcomes the admission of errors, as these can

lead to long-term improvements.

In modern organizations, such as those found in the food value networks in East Africa,
the complexity of the processes and interrelationships makes it almost impossible to
create holistic transparency without the use of appropriate technologies. It is therefore
necessary for an organization to think about how the necessary information is to be
collected and also distributed again. Each organization must identify and select suitable
solutions for its own circumstances. It is crucial to choose solutions that fit into the
organization's current technology and IT landscape. An introduction of a technology that
goes beyond the capabilities of the actors in the organization or is unsuitable for the
structures will most likely not be used for a long time after the introduction phase and
will therefore not bring the added value that was hoped for. In this context, it is therefore
less important to select a specific technology than to take a close look at the fit of the
technology for the organization itself. In addition, a fixed data standard should be
introduced within an organization if possible. When data is collected, this facilitates the
consolidation of this data on the one hand and prevents the data from being distorted or

misinterpreted during transformation on the other.

Related to the process level, organizations must pay attention to regular and constant data
collection to create and maintain transparency. The one-time collection of process data
and loss figures provides transparency about a specific point in time. However, it hardly
allows statements about general correlations or conditions, as the collected data may be
influenced by the situation. For this reason, continuous collection is necessary.
Standardized processes for collecting the necessary process data should also be defined.
Only a repetition of the surveys according to the same scheme allows also a long-term
comparison of the surveys and enables to draw conclusions on the necessary actions. In
addition to this fact, it is also important for holistic transparency that all processes in the
organization are structured transparently. If the process steps are not clear to the
respective employees due to a lack of clear definition, or if they are unable to understand

them, this fact can also lead to problems in the reduction of food losses.

Once an organization has taken the internal steps to create the greatest possible

transparency, it can focus on creating transparency with its direct network partners. As
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described above, there are also organizations that take this step before the internal
structures have been adapted accordingly. This is especially true for organizations with
an area-specific intermediate profile. This can lead to success. However, it is still
problematic that the organization may not have a complete overview of its own processes
and may therefore pass on incorrect or incomplete information, thus possibly creating
further problems. Basically, it should be noted that many organizations studied in this
dissertation report that they share very limited information with network partners. In
many cases, this is justified by concerns about competitive disadvantages. By keeping
information secret, they want to protect themselves against network partners using the
information to change business conditions in their favour and to the disadvantage of the
organization providing the information. These concerns are understandable against the
background of a very competitive market. It is therefore essential in this context that the
organizations maintain open and continuous communication with the network partners
and in this context build up a basis of trust within the framework of which long-term
cooperation is made possible. Once this has been done, the organizations should agree on
common data interfaces through which data can be exchanged. It is advisable to choose
interfaces that do not require media discontinuity or extensive data adaptation. This
ensures the accuracy and completeness of the data. In addition, regular transmission of
data is easier if data interfaces are established for this purpose and new agreements do not
have to be made for each new data exchange. However, it is also important to ensure that
both sides have the necessary skills to use the selected interface technology and to
maintain it over the long term. In this respect, it can be helpful for the network partners
to support each other in building up competencies through training. Likewise, training on
the correct handling of information and the appropriate communication of this
information to the addressees can be a means used by network partners to promote

transparency.

If there is a good level of transparency between the direct network partners, other network
actors can be integrated into the activities. Here, the organizations in focus can use the
good relationships with the direct network partners to approach their direct network
partners together. Here, for example, the established data interfaces can be extended to
other partners, and these can also be involved in joint training for the creation of

transparency. To counteract the fear that providing information will have a negative
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impact on one's own organization, it is advisable to set up joint working groups that span
several network partners and ensure that the motives and intentions of all network partners
are clearly communicated. On the one hand, this can lead to increased trust between the
various actors. On the other hand, it can also lead to an intensification of relationships
and thus to an overall strengthening of the market positions of the network given over

competing networks.

In addition to the active players in the food value networks, the regulatory levels also
have a number of options for ensuring greater transparency. In principle, this includes the
possibility of issuing regulations on what information organizations must provide. This
can have the advantage that organizations can no longer be at a competitive disadvantage
to competitors when they provide information, since all organizations of the same rank
must do so. To the same extent, however, regulations that lead to protectionist behaviour
between network partners should be revised. And last but not least, regulatory levels
should also financially support the introduction of technologies that increase transparency

in food value networks.

As already mentioned in the model development, increasing cooperation in the network
is a significant point for the large-scale reduction of food losses in East African food value
networks. On this point, it should be noted that cooperation across network partners can
be attributed particular importance, especially in the context of logistics. Especially
through the joint planning and control of processes in the sense of logistics, processes can
be better coordinated and thus causes of losses can be reduced. Many companies see
greater potential in protecting their internal information than in opening up for
cooperation with partners. Past experience in these companies shows that local companies
were often in a weaker position of power in dependence on international companies and
thus regularly had to fight for their market position. It is therefore important with regard
to the utilisation of the potentials of cooperation that the organisations with a greater
power position create the conditions so that the companies with a weaker position do not
have to worry about their position in the network when they enter into stronger

cooperation.
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7 Qualitative reflections of the logistic management model for

food loss reduction based on case studies from East Africa

In order to assess the applicability of the logistic management model in practice in East
African food value networks, a qualitative reflection of the model was conducted using
case studies. As an introduction, the approach of this qualitative reflection is described

below, followed by a discussion of the results of this process.

To reflect the findings of this dissertation, case studies were conducted with companies
in East Africa. For this purpose, seven interviews were conducted in Ethiopia, six
interviews in Rwanda (one of them concerning Rwanda and Kenya), and five interviews
in Tanzania. These took place between June and July 2022. The interviews were
conducted as semi-structured interviews using a questionnaire with open and closed
questions. General data about the organization was collected at the beginning. In terms of
content, the readiness assessment developed as part of this dissertation (Article 2) was
used as an entry point to inquire about the status quo of the respective organization. In
those cases where the organizations knew their loss volumes, even if only for individual
processes, these were recorded. Theoretical discussions were held with the other
organizations on how the processes of loss quantification could be carried out.
Afterwards, causes of losses within the organization were discussed as well as
development paths regarding the management to reduce food losses in the organization
were explored by means of open-ended questions. The fields of action recommended in
the model were discussed with the organizations. Optimal for validation would be to
accompany several organizations in the application of the logistic management model.
However, this is a process that would not have been feasible in the time available. A full
application of the model was not possible due to the complexity and time required for the
analyses during the interviews. Therefore, interviews were conducted with the
organizations to determine what development path they have gone through so far. It
should be noted that especially the second step of the model, the analysis phase, could
thus only be discussed theoretically. In addition to the interviews, current developments
in logistics and in the study region of East Africa were included in the validation. For this

purpose, current press reports and announcements from logistics companies, companies
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in food value networks and locally active non-governmental organizations, as well as

current scientific publications on the topic were used.

Three of the case studies are discussed in detail in the following analysis. The information
from the remaining case studies has been included in the summary assessment. This is
followed by a discussion of some start-ups that have emerged in the region with the aim
of reducing food losses, which were identified in the case studies as well as the document
research. As these were newly established for this purpose, the logistics management
model is only partially applicable to them. However, they show a development that also

serves to highlight the possibilities for development. The results are summarised below.

7.1 Food exporter from Kenya and Rwanda

The company considered in the following is an exporter of fruits and vegetables. The
exporter works in Rwanda and Kenya. The interview was conducted with the responsible
development manager for Rwanda, which is why most of the following information refers

to this market. Partially, however, it was also informative about the market in Kenya.

Background and network of the company

The company decided to enter the international trade after first experiences in the national
trade. For this purpose, the company participated in the international fair Fruit Logistica
in Berlin. Here the first contacts with customers (importers) in Europe were established.

This resulted in the five customers with whom the company cooperates today.

The company works mainly (80%) with small farmers. 2019 was started with a number
of 120 in Rwanda, today there is a cooperation with 150 farmers. There is a close
collaboration with these selected farmers. They support farmers by providing inputs
(seeds and fertilizers), training and harvesting techniques. Here, they pay particular
attention to the quality requirements, which are necessary for export to Europe. They then
receive the best quality of the harvested products. The small farmers are contracted in 3-
month contracts (seasonal contracts). The company is always looking for new farmers.
Especially with regard to the regional location, to ensure the quality and efficiency of the
products. However, great emphasis is also placed on continuing to work with existing
farmers, as the company has already put energy into training these partners. The company

takes responsibility for the products when they are handed over by the farmer. Thus, the
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company is responsible for the transportation from the farm level to the handover to the
customer (importer). From the farms, the products are transported to the company's
distribution centres, where they are handled. Once orders are received usually via
WhatsApp, they are then packed and airfreighted to customers in Germany, Belgium, and
the UK, where they are handed over to the customer. Figure 52 shows the schematic

network of the company.
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Figure 52 - Schematic network of the food exporter

Evaluation of the readiness assessment

When the readiness assessment is carried out, a scale score of 3.5 is obtained for the
strategy level. This results on the statements that there is only an inaccurate feeling
regarding the losses in the processes without being able to quantify them exactly.
Likewise, there is only an idea from the company on how food loss reduction management
should be structured in the company, but little preconceived and established thinking.
However, it is stated that management clearly communicates and exemplifies that this
issue is important. In some cases, targeted communication is also used to create awareness

of food loss.
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At the network level, a scale value of 3.8 is achieved. It is mentioned here that hardly any
information provision on food losses is established between the network partners on loss
figures. However, there are agreements and close cooperation on how both sides handle
with losses provided by upstream network partners. Thus, there is also to some extent
knowledge, about the losses occurring between the network partners. In addition, there
are already measures going food losses across network boundaries. However, these are

limited to the company's cooperation with the contracted farmers.

With regard to the process level, the scale value is 2.8. This is mainly due to the fact that
there is basically no planned approach, or it was not possible to report on one, according
to which the food loss reduction management processes are structured. However, with
regard to the use of surpluses and losses that can still be used, the focus is mainly on

passing them on to the local market or to food banks and the like.

At the technology level, the scale value is 1.5. It was consistently stated that no
information processing technology is used for food loss reduction management and that
the data is generally not recorded digitally. There is also no EDI interface to the network

partners that could enable the exchange of standardized data.

The employee level is the most pronounced level at this company, with a scale value of
4.0. Although employees are motivated to address causes for losses, there is no structured
incentive system that would additionally support this. However, employees are trained on
a regular basis regarding proper food handling and loss prevention (although there is a
systematic approach to this as described above). That information which is known to the
company about losses is made fully available to the relevant employees with decision-
making authority. So that they can include it in their decisions. Figure 53 provides a

visual representation of the scale values.
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Strategy Network Process Technology Employee

Figure 53 - Scale value of the food exporter

After comparison with the assessment scheme, the smallest difference between the values
and the group of the balanced intermediate profile emerges. It should be noted that this
company shows the greatest deviations from the comparison group (sample from the 3rd
article) above all in the areas of employees and network. Here, the company is
significantly more advanced at the employee level than the comparison group. Here, the
company has already recognized the relevance of employee training for food loss
reduction management and also the need to provide decision-makers with the available
information. At the strategy level, the value corresponds to that of the comparison group.
The other three levels are weaker than the comparison group. The greatest deviation is in
the technology level. Here, the company itself also stated that the current level of use of
digital technologies in particular is an important improvement factor for the further

development of the company.

Past measures, experiences and planned further steps

As mentioned above, the company has so far focused strongly on the human factor in the
processes. Important foundations have already been laid with regard to training
employees in the handling of food and creating awareness of the relevance of reducing
losses. These measures are largely in line with the recommendations proposed for the
initial phase of the logistik management model. According to the recommendations of the
logistic management model, this company should now, in addition to stabilizing its
internal processes, in this case primarily at the process and technology level, also take a

closer look at its external processes.
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As already mentioned, the company sees the greatest potential for itself in the use of
digital technologies. The company is therefore also aiming to implement a digitization
project in the near future in order to improve internal and external communication in
general, but also with a focus on food loss reduction management. According to the
company, it is aiming to standardize communication processes using suitable
technologies that have yet to be defined, and thus to create an exchange of information in
addition to general communication that has not yet taken place between network partners.
The company's plans thus also underscore the development path outlined in the stage
model of the logistik management model. It should be noted here that in this case the
internal and external processes are tackled simultaneously by the company and not, as
envisaged in the logistic management model, internal and then external processes are
worked on first. It should be noted that, due to the specific situation of the company, it
may make sense to parallelize these processes. The considerations of the logistic
management model provide that the focus on one activity level should avoid that too
many new goals are to be achieved at the same time and thus not enough capacities can
be applied for the achievement of all goals. Thus, the procedure does not completely
contradict the recommendations, but is carried out differently due to the specific

circumstances in which the company finds itself.

In addition to the question of the utilization of digital technologies, the company sees
great potential for action in cooperation with farmers to reduce losses in the area of
transport optimization and the coordination of harvesting times with collection times from
the farmers. The products ripen in the hot season and are harvested accordingly. As a rule,
they are harvested the day before collection and then stored overnight in the open until
collection due to the lack of facilities. By the time the transport picks up the produce, the
sun is already up, and it is hot. Thus, the products are exposed to the high temperature
and ripen faster or may also receive direct damage due to the heat and direct sunlight.
Thus, the uncoordinated processes of harvesting as well as transportation cause rentable
damage, which often leads to losses. As discussed with the company, the possibility of
refrigeration during this waiting period is out of the question, because the financial
expenses would be out of proportion for the farmers. Likewise, there is no reliable power
supply in the rural areas of cultivation. A self-sufficient supply has not yet been thought

through by the company and the farmers involved. For this reason, the company's focus
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in the next step is on better coordination of the processes. For example, discussions are
being held with the farmers to determine the extent to which harvesting times can be
shifted to cooler times of the day and the end of the harvesting period can also be
synchronized with collection. Here, too, the company hopes that the digitalization project
it is aiming for will make things easier, and that the farmers will also be better equipped

to communicate directly.

Strategic level

Network cooperation

Transport optimisation

Operational level

v

Internal Cross-organisational

Figure 54 - Focused fields of action of the food exporter

Figure 54 shows the fields of action of food loss reduction management focused on by
the company. Here, transport optimization and network cooperation are congruent with
the fields of action that the comparison group indicated as the most important next steps.
The company sees network cooperation in the form of digital communication as an
important step. As described, this difference fits with the fact that the company is more

advanced in the area of employee level than the comparison group.
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7.2 Food processor from Rwanda

The following is a study of a company that operates as a food producer in Rwanda and

produces flour from cassava root tubers, better known as manioc in Europe.

Background and network of the company

In Rwanda, a great amount of cassava is grown. In the past, these products were not
processed commercially on a large scale in the country. Due to the special requirements
of the product, many products were lost in the post-harvest processes as well as transport
and storage. With this in mind, the country's government decided to establish a cassava
flour production facility and a cooperative to coordinate the supply and distribution of the
product. This is how the company under investigation here came into being. According
to the company, this has significantly reduced losses in all cassava production in the
country. Likewise, aflatoxin contamination was greatly reduced. The standardized
process in the factory has improved the quality of the flour to such an extent that it now
meets the standards of the international market, and the products can now also be

exported.

Currently, the factory is supplied with cassava from 5 of the 30 districts in Rwanda. On
the one hand, the factory has its own agents who drive through the villages in the
company's own vehicles and buy suitable products directly from the farmers or local
cooperatives and then bring them to the factory. Only cassava tubers harvested no more
than 80 hours ago are accepted. At the same time, there are also cooperatives that
independently bring their produce to the factory with their own vehicles. After delivery,
the tubers are peeled by hand for quality reasons. According to the company, there are no
machines available that can provide the same quality as peeling by hand. Subsequently,
the peeled tubers are transported to the washing station by a conveyor belt and then
washed and impurities, pieces of wood and the like are sorted out. The tubers are then cut
into equal-sized pieces and then rasped by a machine. The rasped pieces are then placed
in a fermentation tank where they rest for 12 to 24 hours. Two tanks are available, which
are used alternately. After the resting period, the contents are pumped out of the tank and
the excess water is removed. The mass is then ground and then further filtered to remove
further water (about 45%). The flour is then blown through a pipe system for further
drying. The drying process is completed when the flour still has a maximum water content

of 10%. After drying, the flour passes a magnet to remove any metal residues in the flour.
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The flour cleaned in this way is then packed in four different packaging sizes (25 kg, 10
kg, 2 kg, and 1 kg) and then stored. The packaging is done manually. Currently, about 10
tons of finished product are produced per production day. The maximum production
capacity per day would be 30 tons. The current demand is enough for about two to three

production days per week.

The company states that the storage period is 5 months on average. The finished product
is sold through distributors on the local market and exporter on the international market.
About 70% of the products are exported. The main export markets are Italy, the USA and
Australia. The company states that the transport, which is by sea, from the factory to the
customer takes an average of 5 months. Overall, the products have a shelf life of about

two years after packaging. Figure 55 schematically shows the company's network.
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Figure 55 -Schematic network of the food processor
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Evaluation of the assessment

On the strategy level, the company has a scale value of 1.4. Overall, the company stated
that it does not have an overview of the losses in the processes and therefore cannot
quantify them. In addition, there are no specific food loss reduction management goals
and no structures established for this purpose. Furthermore, there is also no targeted
communication around the awareness for the reduction of food losses in the company.
However, it is stated that the management has to a certain extent recognized food loss

reduction management as an important aspect and also exemplifies this.

At the network level, there is also a scale value of 1.4. The company states that it does
not pass on any information on food losses to network partners, nor does it receive any
information on this from network partners. There are almost no agreements with
customers and suppliers on how to handle losses that a network partner receives. The

company does not carry out any joint projects with network partners to reduce food losses.

At the process level, the company has a scale value of 2.3, which is the highest scale value
for this company. The company does not conduct regular forecasts and does not have a
clearly formulated process to collect food loss data. only in exceptional cases is
documentation of causes of losses undertaken. The company uses food surpluses for

energy production and stores food on a first-in, first-out basis.

On the technology level, the company achieves a scale value of 1.0. In all aspects of the
technology level queried, the company indicates that these are not used. Information
technologies are not used in food loss reduction management. There is no regular review

of which new technologies could bring potential for progress for the company.

At the employee level, the second-best scale value is 2.0. Employees are trained in food
hygiene and food loss prevention, although not on a regular basis. However, there are no
incentive systems to encourage employees to make their own suggestions for
improvement and reduction measures. No information on food losses is made available
to employees to create transparency, and almost no information on food losses is included

in the decisions of decision-makers. Figure 56 visualizes the scale values of the company.
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Strategy Network Process Technology Employee

Figure 56 - Scale value of the food processor

After comparison with the comparison sample, the smallest difference results for the
Beginner profile. In comparison with the comparison group, it can be seen that the
company is below the values of the comparison group on average. Only in the area of
employees is the company's value above that of the comparison group. The main effect
here is that the company states that it trains its employees in food loss prevention,
although not on a regular basis. The largest negative difference can be seen in the strategy
dimension. This results primarily from the company's statement that there is no
integration of food losses into the strategic elements of the company. In the other three
levels, there is the same slightly negative difference to the average values of the

comparison group.

Past measures, experiences and planned further steps

First of all, it should be noted that the establishment of the company can already be
considered as a governmental measure against food losses. It was recognized that prompt
processing and the establishment of a corresponding network in the country of production
are a very effective means of combating losses of perishable goods. This shows that
government agencies can use their influence positively in the sense of food loss reduction
management, especially in East African countries. The government initiation not only
provided sufficient financial resources for the effective construction of the factory, but
also ensured that the company was equipped with the appropriate competencies to
guarantee effective production. For example, the company has an advisory board made
up of both experts from the field and scientists who have put their skills to work for the
company. According to the company's management, this means that the company's

processes are regularly reviewed, and new developments can be introduced. This
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approach can generally be seen as very positive from the point of view of food loss
reduction management if the relevant experts are sufficiently represented in this body and
can contribute their knowledge of food loss reduction management. However, the
evaluation of the self-assessment shows that the company's management has not yet
recognized food loss reduction management as a core task. In the interview with the
company, it became clear that the origin story alone as a food loss reduction management
measure for the company is seen as sufficient activity in the area of food loss reduction
management. There is currently no awareness in the company that the company processes
themselves should also be examined regarding possible causes of losses. It is therefore
necessary to create a corresponding awareness at all levels of the company. However, this
is also in line with the recommendations of the step model of the logistic management
model for companies with this profile. In addition, although the company carries out many
tests regarding the quality of the products and also creates transparency on a large scale
for the stakeholders involved, it cannot demonstrate transparency regarding losses.
However, this would be an important point in order to be able to incorporate the
corresponding information into the operational processes. It can therefore be stated that
the fields of action to be recommended for this company are the same as those selected
as the most relevant by the comparison group for the Beginner profile. These fields of

action are shown in Figure 57.
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Figure 57 - Focused fields of action of the food processor

In addition to these activities that the company should undertake to advance the food loss
reduction management, it should be noted that in the analysis some issues were discussed
with the company, which can be identified here as causes of losses. For example, it was
discussed that the process of collection by the agents is very prone to losses. When the
agents collect the products from the farmers, they have only a short time to evaluate the
quality. Also, large quantities are usually collected at one time. It was noted that due to a
lack of cleaning facilities at the farms, soiled or even already damaged produce is often
included in the transport. Due to longer transport times between the farms and the factory,
it happens time and again that a rotting tuber can render an entire load unusable. In the
discussion, the company mentioned various possibilities which they could generally
imagine as possible solutions. First, they see better training of employees as a possibility.
If they were even better trained in assessing the condition of the products, this would be
a way to curb these losses. In addition, it was discussed that it would be possible to stop
transporting tubers in bulk and use transport containers, which would allow better
circulation of air between tubers and spread them further apart. Thus, inhibiting the risk
of passing rot. In this case, however, the fact that a different form of transport would lead

to the need for more trips, as fewer products could be transported at the same time, was
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also discussed. In the discussion it became clear that in the short term the company does

not aim to implement any of these discussed measures.

Another major challenge discussed with the company was the use of suitable technologies
for the food loss reduction management. In terms of production processes, the company
is characterized by a high standard of production technologies for the region. This is partly
due to the fact that these are necessary to meet international quality standards for export,
which was the declared goal of the government when the company was initiated.
Awareness of the benefits of digital technologies, especially for use in food loss reduction
management, is not yet widespread in the company and its network. It was noted during
the analysis that management is aware of this factor, but without a broad awareness in the
company and in the network, it has not yet been possible to make a decision for a

digitization project in the cost-benefit analysis.
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7.3 Logistics service provider from Ethiopia
In the following, an Ethiopian logistics service provider is analysed which, in addition to
its core business, takes on other activities in the food network. This provider is

predominantly active on the local market.

Background and network of the company

The company is state-owned. On the one hand, it operates as a classic logistics service
provider, transporting food between farms and customers. In addition, it has the task of
ensuring the supply of food to the population in general, but also in times of crisis. To
this end, it builds up stocks of certain foodstuffs and then distributes them at government-
set prices that are affordable for the end consumers. The company also operates sales
outlets for this purpose. In total, there are about 60 sales points throughout the country,
where mainly fruits are sold directly to consumers without the involvement of retailers.

At the time of the analysis, mainly bananas, avocados and tomatoes were sold here.

The company employs about 400 permanent employees and about 200 temporary
employees. The main focus of the company is on fresh products such as fruits and
vegetables. But mainly for the purpose of crisis preparedness, the company also trades
processed foods such as pasta, tomato paste, juices and especially during the period of
analysis for the first-time edible oils. According to the company, this had become
necessary due this massive price fluctuations of edible oils as a result of the Russian war
of aggression on Ukraine, in order to make the for local population this supply still
accessible. Since the company buys products directly from producers, intermediaries are
illuminated from the network, minimizing costs due to many players. The suppliers are
mainly commercial farms and cooperatives. Likewise, the processed food is collected

directly from producers, without involving intermediaries.

Although the main focus of the company is on the local market, a small part of the
products is also exported. Products that meet the high-quality standards for export are
resold to exporters. Exports are mainly regionally focused and limited to neighbouring
East African countries, which are supplied by land. Figure 58 schematically shows the

company's network.
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Figure 58 - Schematic network of the logistics service provider

Evaluation of the assessment

With a scale value of 6.6, the company achieves a very high value in the strategy level.
The company has a clear overview and can also quantify this. The losses vary between
the product groups, but the company states that on average 5% of the food is recorded as
losses. Likewise, the company has a clear overview of the financial expenses that lead to
food losses and can also quantify these. This fluctuates in different years, ranging from 6
to 7 million Birr in recent years. Management makes food loss reduction management a
key strategic issue and supports continuous improvement. Specific targets for food loss
reduction management have also been defined. The company has quality specialists who
set standards to reduce food losses. The company has a weekly report on losses for each
product with a description of the quantity lost. The quantities lost are recorded in weight.
An organizational structure is put in place to manage food losses. Targeted

communication is used top-down to increase food loss awareness and participation.
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At the network level, the company achieves a scale value of 5.2. The exchange of
information on food losses with network partners takes place, but not on a regular basis.
However, the company has quality managers who work in the cooperatives and
processing plants and therefore have direct information about conditions at their
suppliers. In return, the company has agreements with both suppliers and buyers, to the
greatest extent possible, on how to handle food received in each case that is to be assessed
as a loss. The company does not accept inferior quality, but only after proper testing of
the products. The classification of the products for export is done by the customer, so that
the customer can decide whether to accept the products in the quality offered. Thus, losses
during the transition between the network partners are avoided to the greatest possible
extent. There have already been joint projects with network partners aimed at reducing

food losses.

In the process level, the company achieves a scale value of 5.0. The organization produces
sales forecasts that are regularly close to real sales. There is a documented process
description that identifies known causes of losses and shows avoidance strategies. The
organization has manuals on causes of losses and for handling losses. The organization
has clear, formalized procedures for collecting food loss data. There is a procedure to
verify the quality of the product at each stage. The organization has specific, formalized
procedures for handling food losses that have occurred. The company has tried to convert
the losses into fertilizer with another company, but this was not successful. Therefore,

most of the losses are being disposed.

With a scale value of 4.0, the technology level is the least pronounced level for this
company. Information technologies are used in the organization to collect data on food
losses. Here, excel spreadsheets are mainly used. In addition, the evaluations resulting
from the excel spreadsheets are used within the organization to increase transparency
regarding food losses. The organization irregularly reviews new technologies for their
potential to improve the organization's food loss reduction management. No electronic
data interfaces are established with network partners to share food loss data. All
information that the company also provides to its partners is done via Telegram and email,

without using more advanced technologies, although this is desired within the company.
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At the employee level, the company achieves a scale value of 5.3. The organization's
employees are trained in food handling and food loss prevention. However, this takes
place only once a year. The organization's employees are provided with data on the
volume of food losses within the organization to create transparency. These are posted at
various points on the premises. However, no checks are made to ensure that employees
read this information. Employees in the organization with decision-making authority
receive necessary information about food losses to support decision-making. An incentive
system is used to motivate employees to make suggestions for process improvements that
will reduce food losses. The company gives an annual award to one store, with one

criterion being minimization of disposal. Figure 59 visualizes the scale values of the

company.
Strategy Network Process Technology Employee

Figure 59 - Scale value of the logistics service provider

In comparison with the reference sample, the smallest deviation occurs with the values of
the advanced profile. Here, the company is above the reference value of the comparison
group everywhere except for the value in the technology level. The deviation in the
technology level is minimally negative. The largest positive deviation is in the strategy
level with 2.2 scale points. It can therefore be seen that the strategic engagement with
food loss reduction management is already very advanced compared with similar
companies and is even more on a par with a company with the expert profile. The
company is also far away from the scale value of the reference group in the process level
with a difference of 1.3 scale points. The deviation from the scale value of the expert
profile is also lower than the deviation from the advanced profile. The investigation of

the company also showed that, in addition to the statements made in the interviews on the
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site visit, the well-defined processes described are also visibly practiced in the operational

business.

Past measures, experiences and planned further steps

The evaluation of the self-assessment shows clearly that food loss reduction management
is an important issue for this company. It was also found that the company has already
introduced many effective measures to reduce losses. For the company's main product
groups, fruits and vegetables, the estimates for the region are losses between 30% and
40%. Based on their accurately recorded loss figures, the company can show that they

have already reduced them to around 5%.

According to the company's assessment, this is mainly due to the fact that the employees
are very sensitized to this topic due to the company's long-standing focus on this topic.
As mentioned, a training course specifically on food loss reduction management is held
once a year with the employees. In addition, raising awareness of this topic is also part of
the training process for temporary employees. However, regarding this aspect, the
company itself has noted that they assume that long-term employees generate fewer losses
than temporary employees. However, they state that due to the seasonality of the products
handled, there is no way to make these employment relationships permanent. Here it was
discussed whether employees could be used for other tasks in the company for the oft-
seasonal time. According to the assessment of the company, this would only be possible

in individual cases.

Another aspect, which the company itself considers to be an important factor in reducing
losses, is the continuous monitoring of processes. Here, the company has already
implemented many manual controls. The company generally sees great potential for
further improvements in the use of technical solutions such as sensor technology or
similar. However, due to various aspects, these are not currently in the planning stage to
be introduced. The company has also seen great progress in the measure of sending its
own personnel to the supplier plants, who continuously monitor the processes there and
pay attention to quality and product-appropriate handling. Here, agreement can be found
with the recommendations of the step model of the logistic management model.
Companies which, like the one studied here, are already at a very good level internally

should use their competence as well as their market position to support network partners
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in food loss reduction management. This example shows how this can be implemented,
thereby creating added value for both network partners involved. On the one hand, the
quality required by the sending company is created, thus minimizing losses in the
subsequent process. On the other hand, the receiving company receives further
knowledge and an automatic training of the involved employees through the continuous
support, as they are regularly made aware of the relevance of food loss reduction

management and the correct handling of the products.

Company representatives interviewed also noted that at the beginning of the process, it
was difficult to convince all company stakeholders, including in some cases individual
decision makers, to invest in improvement strategies to reduce food losses. But through
continuous improvement, doubting company stakeholders were convinced of the added

value of investing in food loss reduction management.

Regarding further potential for improvement, the company sees the following points in
particular. The company is currently experiencing many losses in its sales outlets.
According to the interviewees, this has many aspects, as customers should be offered the
widest possible range of products throughout the entire opening hours. Nevertheless,
great potential is seen in the use of data analysis of sales figures. The main hope here is
for modern data analytics methods that can enable more accurate forecasts. Thus, more
transparency is to be created in order to be able to better coordinate inventories and sales.
The company also sees reduction potential in the use of cold storage and refrigerated
trucks. The company has already gained initial experience in this area in the past.
However, in previous projects, the maintenance of the machines was not taken into
account. As a result, the refrigerated trucks could no longer be used after a certain period
of time because they could no longer be brought into working condition. However, the
company is currently striving to set up refrigeration plants at important storage and
handling points. Here, in addition to the technical equipment, a great deal of emphasis is

to be placed on the correspondingly necessary qualifications of the employees.

Overall, it can be stated that the recommending actions of the logistic management model
are partially applicable for this company. The comparison group has highlighted the
action areas of warehouse management and packaging management. Warehouse

management through the use of cooling technologies is also targeted by the company. In
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addition, as described, the further creation of transparency, especially at the points of sale,
is seen as the main goal. Regarding packaging management, the company stated that it
does not see any great potential for further improvements here due to the means of

transport and packaging currently used. Figure 60 shows the fields of action focused on

by the company.
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Figure 60 - Focused fields of action of the logistics service provider
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7.4 Holistic sustainable start-ups in food value networks in East Africa

In addition to the classic companies described above, the following section looks at start-
ups that were developed in recent years based on the idea of improving the respective
local situation. Here the term holistic start-ups are used, as they do not just focus on
fulfilling a specific function in the food network but have a holistic approach to shaping
the entire network in mind. Sustainable start-ups here refer to the fact that the focus is not
only on the financial success of the company, but on a sustainable approach that considers
economic, ecological (e.g., reduction of food losses) and social (added value for the local
population) aspects. These start-ups are also characterized by the fact that they introduce
new technologies into the newly created structures. Due to these newly created structures,
a comparison with the previous activities of the companies and the food loss reduction
management Process is not possible like described above. In the following, the respective
phenomenon is discussed and the added value for the objective of reducing food losses is

analysed.
7.4.1 Solino Coffee

Baseline situation

Coffee is the export product of Ethiopia. It is estimated that about 15 million people in
Ethiopia are directly employed in the coffee sector, which is about 28.6% of the working
population. There are an estimated 800,000 smallholder farms in the large and medium
production areas (woredas), growing coffee on about 520,000 ha. About 95% of the
production is produced by smallholders, while 4.4% comes from state plantations and

0.6% from plantations owned by private investors.

In 2018, green coffee bean exports generated 836 million dollars, accounting for 34.6%
of the country's total exports. In contrast, the export of roasted coffee accounted for only
70,000 dollars in 2018. Thus, it can be stated that Ethiopia mainly exports the raw product.

The other value-added activities are carried out in the consumer countries.

The transportation of green coffee is much more challenging than the transportation of
roasted coffee from a loss reduction perspective. Temperature and humidity must be
controlled appropriately so that no damage, such as mould, can develop on the beans and

make them unusable for further consumption. In some cases, incorrect humidity of green
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coffee can result in loss of flavour and thus loss of quality and reduction of the possible
profit from it. Roasted coffee, especially if it has already been packaged, is much less

demanding in terms of transport conditions.

Approach

Based on this initial situation, the company Solino Coffee was founded. Its goal was to
carry out the entire value network for coffee in Ethiopia. This makes Solino Coffee the
first company to handle the entire value network intended for export, up to and including
packaging, entirely in Ethiopia. The coffee is mainly exported to Germany. The company
buys the green coffee beans directly from the coffee farmers. This bypasses intermediate
stages and intermediaries, reducing complexity in the network. It also simplifies
transparency in the network and makes it easier to trace the origin of the beans. Solino
Coffee enables end customers to gain insight into the history and origin of the products
via QR code. Solino Coffee is also committed to fair treatment and payment of all network
partners. The basic philosophy of the company is to localize the added value and thus the
profit in the country of origin of the coffee. In this way, the population in the country of
origin should also benefit economically from their raw materials. It is assumed that up to
60% additional value can be generated in the country. Figure 61 schematically shows the

distribution of value added.
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Figure 61 - Distribution of value addition in coffee value networks

Solino Coffee works directly with coffee farmers as described. The coffee beans are
picked up from the coffee farmers and delivered directly to the production facility. There,
the roasting, packaging, and coding are done. From there, the orders are transported in

containers by train to Djibouti and from there by ship to Hamburg. In Germany, the
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products are transported directly to end customers and to retailers for sale. Figure 62

outlines this network.
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Figure 62 - Network illustration of Solino Coffee

Observation

Exact figures on the loss amounts of coffee in international transport are not published.
According to the In the FAO Food Loss and Waste Database, there are no entries for
African countries. Entries for South American countries ranged from 2.12% for
Guatemala to 11.33% for Ecuador. Many experts say that international transport is a
significant factor in losses for green coffee. So, no exact statements can be made about
the reduced number of losses. However, it can be assumed that one of the largest causes
of losses in the value network has been eliminated. In addition to this fact, it has been
shown on a small scale that shifting value added to the country of origin creates higher
skilled jobs. More than 150 new jobs have been created by this company, which are
certified according to IFS. The income of these jobs is between 60 and 300 euros per
month, which is double to ten times the average monthly wage of a coffee farmer in

Ethiopia.
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7.4.2 CASJU

Baseline situation

Cashew nuts are a relevant economic factor for Tanzania. Tanzania is one of the largest
cashew nut producers in Africa. In seasons with good harvests, cashew exports generate
10 to 14% of the country's foreign exchange and produce about 20% of total African
production. The harvest season is 2 to 3 months a year. Each cashew nut grows on a
cashew fruit for which there is little economic use. These fruits are usually discarded, or
very small quantities are processed into alcohol or used in other ways. The rest remains

without use. Globally, only about 5% of the fruits are used.

Approach

CASJU has addressed this fact. After an experimental phase, a process was developed to
produce a plant-based caramel from the cashew fruit. The company was built on this
product. The objective of the company was on the one hand to reduce food losses and on
the other hand to increase the value of the farmers' products, thus generating additional

income and creating new jobs in production of the new product.

CASJU works closely with a cashew nut producer who exports the nuts to Europe. This
partner collects not only the nuts but also the fruits from the farmers and brings the fruits
to the processing plant. The fruits are pasteurized, and water is removed from them. The
transition from farmers to local production in Tanzania is the critical process step. Within
24 hours, the fruit begins to ferment and then it cannot be used for further production.
This is then transported to Denmark by airplane. Since a maximum of 400kg is usually
transported, it is not possible to fill a complete container and therefore transport by ship
is not suitable. In Denmark, the caramel is produced from the processed fruit and
packaged. From there they are transported to customers and selected retailers. There is
cooperation with an online retailer and a wholesaler, as well as an investor with cafes and
stores. There are about 30 returning direct customers. Figure 63 shows schematically the

value network of CASJU.
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Observation

CASJU reports having created jobs locally. However, no statements are available on the
number of jobs created. However, a single-digit or low double-digit number can be

assumed, as the scaling of the company is at a very low level.

From the food loss reduction management point of view, the creation of the company is
already a measure to reduce losses in the cashew value network. Especially in African
countries, such an introduction of new utilization possibilities is of great relevance. In the
conversation with CASJU, it was also discussed about the phenomenon that a lot of
pumpkin seeds are produced in Tanzania. In this process, the seeds are taken out of the
pumpkins and the rest of the fruits are discarded or ploughed under. This anecdotal
narrative and the origin story of CASJU indicate that the one-sided utilization of locally
grown crops is a problem in various value chains in East Africa. Likewise, CASJU's
approach shows that there is potential here through innovative developments to use the

previously unused parts of the plants for human consumption.

In addition, CASJU reports that before production began, farmers were informed about
the new processes. They have been trained on how to handle the fruit so that it can arrive
at further processing in the best possible quality. Despite these measures, not all parts of
the delivered fruit are usable. Bruises or areas that are already fermented are removed

before pasteurization. This accounts for about 20% of the delivered fruit. Furthermore,
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since the fruit does not contain any internal seeds, no waste is produced. A further
optimization of the delivery and the handling on the farms would therefore make sense,
if the still occurring losses are to be eliminated. CASJU considers the use of better means
of transport and refrigeration equipment to be the next sensible investment in reducing
losses. In addition, emphasis is still placed on teaching the proper handling of the fruit.
In particular, as mentioned above, the time restrictions to which the fruits are subject due
to rotting must be known by all network partners involved in the process. A cooling
device has already been installed in the processing plant, so that they arrived fruits can be
frozen and thus the fermentation process can be stopped. Likewise, the processed fruit is
frozen in this device so that it is less susceptible to loss until it is transported and on its

way to Denmark.

The company shows that through the innovative idea of a person, new structures can be
established, which help to reduce losses. However, problems also arise from this. The
founder of the company, who is Danish herself, announced in October 2022 that the
company will be closed because she will devote herself to other projects. It is thus evident
that such ventures are dependent on the commitment of individuals. From the available
reports it is not clear to what extent the structures built up by the company can be
continued in Tanzania and whether the knowledge about the further processing to caramel
was also passed on to the local employees, in order to be able to continue to operate the
established value networks locally. For a sustainable value of such ventures, these steps
should be taken urgently to avoid dependence on idea providers that are not locally

anchored.
7.4.3 TWIGA Sun Fruits

Baseline situation

Approximately 75% of the workforce in Uganda is employed in agriculture. These jobs
are largely characterized by low income and many unstable employment conditions due
to the seasonality of produce. Up to 40% of agricultural products are wasted between
harvest and final consonant. Due to lack of exposure and low quality of products, access
to international markets is very limited. In the rural areas, where mainly the cultivation

of the products takes place, is characterized by low access to clean drinking water, low
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sanitary standards, as well as the processing of the products in the open air. In addition,

the abdication with electricity is only about 17%.

Approach

With the foundation of TWIGA Sun Fruits, two European individuals have decided to
take responsibility for the entire value network from organic farming, production and
energy supply to import and distribution in Europe together with the Ugandan partners.
Thereby TWIGA Sun Fruits s takes over the supply of the partners with technology for
solar energy supply and drying, as well as with appropriate equipment for the production,
so that together the products of the cooperative can be processed. Thus, it is the clear goal
of the company to support the smallholder cooperative Kangulumira Horticulture by
helping them to help themselves and furthermore to build up economic relations with
them. With the support provided, the partners are to be enabled to independently manage
the solar-powered manufactory and to independently engage in international trade.
TWIGA Sun Fruits, as the first European customer shall open the door for this way. This
will enable the cooperative to build a better life for themselves. The guiding principle of
the companies, which they share with their local partners, is: "Let’s do it together for a

better future".

Observation

The company's approach included the joint development of the new process and the new
analogy together with the partner cooperative. As the company is still very young, the
whole process is not yet operational. According to an announcement on the company's
website, the first machines and equipment were sent by sea to Uganda in the summer of
2022. Accordingly, at the current stage, only observations can be made on the planned
published processes. The planned process includes as its core the installation of a self-
sufficient energy supply and storage. Solar thermal energy and hot water storage will be
used for this purpose. In addition, photovoltaics and battery storage will be used in the
system. With this combination, a solar self-sufficiency of over 95% is to be achieved.
This power supply will be used for production on the one hand but will also serve as a
secure source of energy for the local population. A new drying process will be established
for the production. For this purpose, a cabinet dryer will be installed. This will ensure a
consistently high quality of the dried fruit. All machines and equipment are made of

stainless steel to guarantee the high hygienic standards that are mandatory for import to
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Europe. To make the processes safer from external conditions, the planning also includes
buildings in which the new process will be carried out. For this purpose, the buildings are
designed according to the requirements of the processes. Likewise, the compliance with
the necessary hygiene standards is already considered and the corresponding equipment
is planned. After the production as well as the packaging of the products TWIGA Sun
Fruits takes over the products from the cooperative and organizes the export and the sales
in Europe. For this, it is stated on the website that the aim is to transport the products as
sustainably as possible and for this reason orders should be collected until a complete
container can be filled. It is not stated through which port the export is to be made, but
due to distances to be covered it is assumed that the port in Mombasa will be used. The

following Figure 64 shows schematically the described or planned network.
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Figure 64 - Value network of TWIGA Sun Fruits

As described, the project is still under setup, so no statement can yet be made about the
operational processes and their impact on the food losses that occur. Experts from the
interviews conducted assess this project as promising. The approach of helping people to
help themselves via a commercially oriented but non-profit company is repeatedly cited
as a positive example of a new approach to international cooperation with countries in the
global South. Above all, the fact that new technologies are introduced through external
support, which were previously no solution alternative for the local population regarding
the reduction of food losses, because the necessary financial resources were not available.

In some cases, there is also a lack of knowledge about the available options.
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7.5 Concluding evaluation

The analysis of the case studies has shown that the companies agree to the basic
assumption of this dissertation that there is no systematic procedure for the development
of logistical measures for the reduction of food in East African food value networks so
far. It can also be concluded that the companies for the most part consider the model
developed here to be suitable for their circumstances in an East African food value
network. However, it has also been confirmed that it is necessary to develop individual
approaches to solutions in each individual case for the organization or its network under
consideration. It is not sufficient to formulate general solutions based only on the function
of the organizations, since these also exhibit completely different conditions and
circumstances in the respective networks and also in dependence on the foodstuffs
handled in each case. Last but not least, it always depends on the respective history of the
organization, which measures fit to the occurring causes of losses. As described in the
introduction to this dissertation, there are analyses that derive general statements on
causes of losses. However, the on-site investigations have shown that even for the same

visible causes, many different underlying problems can be the trigger.

So, for the long-term and sustainable implementation of food loss reduction management
and the elimination of the causes and underlying root problems, it is of utmost importance
that the organization deals in detail with the first steps of the logistic management model.
A clear picture of one's situation is the most important foundation for successful food loss
reduction. This can be translated into the fact that one of the most important points for a
successful food loss reduction management is the creation of transparency. Transparency
here does not only refer to the knowledge of causes of losses and loss figures, but also to

the structures and dynamics in one's own organization and network.

Likewise, the analysis has shown that the approach of the model presented here, to include
processes as broadly as possible in the analysis, including across organizations, is also
seen in practice as a promising approach. Here, too, however, the caveat is made that this
requires a certain degree of maturity on the part of the individual organizations in the
network to enable a successful process. This was also considered in the model presented
here. In particular, the aspect that organizations can support each other through intensive
collaboration and thus create added value for all network partners was repeatedly

reiterated by the practice representatives interviewed.
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The two aspects of transparency and network integration are discussed in more detail

below.

7.5.1 Creating transparency to enable long-term reduction of food losses

According to the conclusions drawn in this work, the creation of transparency is
understood to be one of the basic requirements for the successful reduction of food losses.
Consequently, organizations that want to operate food loss reduction management
successfully should strive for the greatest possible transparency both within their
organization and within their network. This is not only about creating transparency about
loss quantities and causes of losses. Regarding a holistic view of the logistics concept, it

is advisable to also strive for transparency about process flows and planning data.

If an organization lacks transparency about demand planning, individual units within the
organization may not consider this in their own planning, and excess inventories may
result, which can quickly lead to losses in the context of perishable food. Across
organizations, a lack of information transparency could lead to safety stock levels, which
then lead to losses due to a lack of demand. In addition, it is important to have
transparency about process changes that impact subsequent process steps. For example,
a change in the warehousing strategy at a network partner can cause losses in subsequent
steps due to a change in the maturity level of the products passed on. In this case,
transparency must be created between the partners so that such changes are passed on or

communicated directly and the subsequent steps can adapt the changes accordingly.

The section below examines how digital technologies can support transparency in this

context.

7.5.1.1 Use of technology in the context of food loss reduction management in
food value networks in East Africa to increase transparency

Digital technologies play an important role in creating transparency. The observations
carried out have shown that information is better shared and disseminated both within

organizations and across organizational boundaries when digital technologies are used.

In the context of the study area of East Africa, it was found that many small companies
have a very low level of digitalization. However, these show great potential to quickly

achieve improvements through the introduction of simple digitization solutions. For
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example, the use of simple databases based on MS Excel can already provide an overview
of loss quantities that are not visible through purely manual notation. In addition, the first
simple analyses can already be made, which create further information transparency about
the process data and process weak points. However, it was also found that some
companies and organizations have already gained experience with the use of digital
technologies and could leverage further potential in this direction through the use of more

advanced applications.

In communication between network partners, digital communication tools such as
WhatsApp are of particular importance. Compared to the European market, it can be seen
that communication via chat apps is extremely widespread in the business environment
in East Africa. This leads to the fact that in many cases digital communication channels
are already very well established. These could be used even more intensively in the
context of food loss reduction management to distribute relevant information to many

network partners simultaneously.

It was found that there are hardly any structured and institutionalized digital structures to
generate continuous information provision to create the greatest possible information
transparency. From a technical point of view, the optimally transparent food value
network in the context of food loss reduction management would involve all partners
setting up a common digital data repository into which information relevant to all partners
would be entered automatically and which would enable all partners to be provided with
the information relevant to them directly, in the best case in an automated, meaningfully
processed form. Such a platform would make it possible for communication to be
simplified, since the network partners would no longer have to interact with each other
for the sole purpose of exchanging information. Thus, more time would be available for

the joint development of solution approaches.

This would require that all network partners not only have complete transparency
themselves about the data relevant to all network partners. They would also have to be
aware of what data is included. In addition, there would have to be a general willingness
in the network to share this data. Depending on the trust relationships between the
network partners, various technologies can be suitable for creating such a platform. In

networks with generally good relationships and a fundamental basis of trust, classic
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database systems can be used here, which then enable the precise provision of information
using automated data processing, for example through the use of artificial intelligence
and modern value networks analytics methods. Blockchain solutions can be suitable for
networks in which there is no fundamental basis of trust between the partners, or which
are characterized by frequently changing partners. Here, it is necessary for the partners to
agree on an IT environment to be used jointly, into which all of them then import their

data.

7.5.2 Increasing network integration for long-term reduction of food losses in
East African food value networks

The various results of this work have shown that successful food loss reduction
management is most efficient when there is successful collaboration between network
partners. As also described earlier, one way to build better cooperation between
companies can be vertical integration. Current developments in the logistics industry
show a tendency for companies to increase their efforts to acquire stakes in companies
that are outside their own core business. This is a contrary development to the actions of
companies in recent decades, where there was potentially a trend to focus out of one's
core business and divest any functional areas that lay outside of it. The period of
streamlining corporate structures to core functions was accompanied by increasing
globalization and digitization. The international structures were reliable and there were
no reasons to doubt the reliability and regularity of the structures on a regular basis. Of
course, there were occasional failures or irregularities, but these could be well controlled

through classic risk management measures and active management of the value networks.

This more recent trend is, however, quite understandable in the context of current market
developments. Due to the current developments because of the Covid 19 pandemic and
the resulting supply interruptions, the need for restructuring and, not least, the
increasingly uncertain political situation in the world as a result of the Russian war against
Ukraine, the general conditions described above have changed drastically for companies.
In networks where there is now a need to question the reliability of business partners, it
makes sense from a sustainable business perspective to think about vertical integration.
In such a situation, influence can be applied to the partner companies to enable

stabilization of the entire food value network.
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This makes a lot of sense from a food loss reduction management perspective in the
context of logistics and the East Africa region under consideration. As has already been
described, for local companies the support of global companies is partly indispensable if
they want to push their reduction food loss management activities. In this context,
therefore, there would be added value for both parties. Local companies, especially those
with a focus on exports, would have support from international companies, would thus
stabilize their distribution channels, and would receive the necessary support services for
advancing food loss reduction management. The international companies would thus be
able to exert greater influence on their suppliers and would in turn secure their supplier
structures. The cultural differences between the individual partners must also be taken
into account in this context (Pfohl and Miiller 2015). In addition, it would be a win-win
for these companies in terms of their social responsibility. Companies that operate under
German law, and thus also have to implement the “Supply Chain Sourcing Obligations
Act”, would have much greater influence through such cooperation and would find it

easier to obtain the necessary information to fulfil their obligations.

In this way, companies strengthen their market position by broadening their area of
competence and, in the best-case scenario, support food loss activities by directly

strengthening local structures in a way that is oriented toward the common good.
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7.6 Discussion of the findings

In general, it was found that the companies surveyed confirmed the need for a structured
process for food loss reduction management. Most of the companies have hardly gained
any experience within this topic of food loss reduction management so far. The approach
of the model developed here is qualitative assessed by the companies as suitable for

organizations in East African food value networks.

As described, it was confirmed that the first two steps of the model are as fundamental
component for a successful reduction of food losses. Especially related to the readiness
assessment, it was reflected by the interviewees that this is a new way for an organization
to analyse itself in the important aspects and thus get a better picture of its own starting
situation. Here, strong reference was made to the fact that for this to happen, however,
awareness of the relevance of food loss reduction management must be established at the
important decision-making points in the organization. If this foundation is not laid, one
of the most important fundamentals of this model is missing. Without management
understanding the importance of food loss reduction management, it is not possible to put
the entire organization on the path of a holistic focus on food loss reduction in the

Processces.

Regarding the development of measures, confirming statements were also found within
the interviews. The interviewees confirmed that they attribute the greatest relevance to
the creation of internal structures. It was also confirmed that the subsequent step is seen
as joint work with the direct network partners, after which adjustments can be made across
the entire network. The interviews showed that those organizations that are relatively far
advanced with their internal food loss reduction management measures ensure above all
that processes are transparent and employees are provided with as much information as
possible to increase employee awareness of food loss reduction management. In addition,
these companies strive to reduce seasonal or irregular employment and rely on extensive
training measures. This underlines the recommendations made here for a basis of
successful food loss reduction management. However, it was also found that local
conditions partly hinder the companies' efforts to promote food loss reduction

management.
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For example, it was mentioned in the interviews that the company had purchased both
refrigerated vehicles and the corresponding loading equipment several years ago.
However, due to a lack of maintenance options, these broke down after a short time and
could not be restored to a serviceable condition. From this example it can be abstracted
that in the local context even the efforts of the companies alone are sometimes not
sufficient to generate a sustainable solution for causes of loss, because the framework
conditions are not sufficient. In the example given, with a lack of competence for
maintenance in the country, one possibility would be for the government to drive
activities to establish such structures, in their own country, which would not only benefit
one company. This can be done, for example, through incentive schemes that attract
foreign companies to the country that bring the appropriate competencies. Otherwise,
these governments could provide direct funding for local companies, which would enable
local companies to build up such competencies. The example given is only one aspect of
missing competences, which are indirectly given for the long-term reduction of food
losses. These aspects also differ from country to country and could not be fully explored
in the interviews. It would therefore be advisable for the respective governments to inform
themselves about the various missing competencies by involving the local companies and

to initiate suitable systems accordingly.

This would also be a starting point for organizations from the development policy context.
For example, the implementing organization of German development policy, the GIZ,
strives to support local activities that not only create added value for one company, but
also have a positive impact on many companies and the public welfare. From a holistic
approach, it would therefore make sense for such organizations to approach local
companies directly in order to identify the competencies they are lacking and then to work
with various stakeholders to implement appropriate competency and capacity-building

projects.

The interviews also indicated that the aspect of supporting network partners is of
considerable relevance in practice. Several examples were described by different
interview partners in which such cooperations have led to improvements in food loss
reduction management activities. This was mentioned both by companies that have
received such support and by companies that have supported network partners through

their own activities. The second group was mainly producing or exporting local
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companies working with farmers and cooperatives. In the cases described, the farmers or
cooperatives were trained by employees of the companies. In most cases, the training
covered the handling and communication of quality criteria and the influence of the
handling of the food on quality. Such support from international companies could not be
found in the interviews. This suggests that such collaborations are not widespread in the
study area. Nevertheless, following the logic described above, the potential that would
arise from such cooperation is quite significant. But as also described above, the added
value must also be seen by the international companies. For this, the descriptive paradigm
shift is necessary. Based on the observations made in the interviews, it can be concluded

that there is a considerable need for action to intensify cooperation with local companies.

Regarding the direct cooperation of network partners on joint projects to reduce food
losses, was generally assessed by the interview partners as meaningful and relevant.
However, it was found that in the local context in cases where such cooperation could be
sensible, in large parts functions are taken over by companies themselves rather than
working together with network partners on joint projects. This was illustrated by an
example where problems in upstream transport processes could be identified at network
partners. Instead of joint activities, in this case the processes were taken over by the
company concerned itself and optimized in line with its own processes. This follows the
logic described above that increased network integration has potential through vertical

integration of functional areas.

In the interviews, there were no companies whose activities were at a network level
including indirect partners across the entire network. So, the validation of this level was

used on the basis of publicly available information about locally operating companies.

In principle, there is currently no major movement toward a shift of value creation to East
Africa in the food industry. This is especially true for the large internationally active
companies. However, start-ups are increasingly developing that implement new
production methods and technologies in these countries. In many cases, these are either
founded from countries in the global North or are supported on a large scale from there.
These start-ups seem to have the advantage that no established structures need to change
in order to implement their objective of local near-network production. These

organizations are trying to establish new network relationships to work with partners that
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have the maturity to carry out further activities. Examples such as Solino Coffee in
Ethiopia and Twinga Sunfruits in Uganda should be noted. These businesses have
evolved from local efforts to reduce losses. Local actors have sought out supporters who
have made investments to move production to where it is grown. Or there has been
awareness of local potential by actors outside the local context, and contacts have been
made from these considerations. Here, then, modern start-up development provided the
opportunity to advance food loss reduction management by building new structures and

new networks.

Overall, through the interviews and document review, it could again be established and
confirmed that the corporate landscape in East Africa is very heterogeneous in food value
networks. It can therefore be deduced for the study area that an intensive analysis of an
organization and its circumstances must be undertaken to identify the level of engagement
and the stage of food loss reduction management. In this context, the market power of the
organization must also be considered regarding the recommendations for action to be
derived from this. If a high internal level has already been reached, but small
organizations can exert too little influence on network partners due to a lack of market
position, progress in food loss reduction management can be hindered by external

influences.
In summary, the following can be taken as the most relevant deductions:

e Creating transparency both within an organization and between network partners
is an important factor in reducing food losses.

e The closer and better the cooperation between the network partners, the easier it
is to reduce food losses within the networks.

e International companies need to intensify their collaborations with local
companies in East Africa to drive a positive contribution to the reduction of food
losses in network stations localized in East Africa.

e The creation of start-ups that relocate food production to food source countries in
East Africa should be driven and supported by government agencies in the

countries.
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8 Overall summary and outlook

To be able to feed a growing world population in the long term and to achieve the global
community's goal of eliminating hunger worldwide, a secure supply of food is necessary.
At present, there is potentially already more than enough food to achieve this goal. So,
there is currently no production problem, but a distribution problem. This is also
characterized by the fact that about one third of the food produced cannot be used for
human consumption but is lost before it is consumed. The introductory analysis of this
dissertation has shown that this problem is related to losses in the value networks as well
as to losses or wastes directly at the final consumers. However, particularly in developing
countries in Sub-Saharan Africa, it was found that a very high percentage of losses can
be localized within the value networks. Logistics, as an important support function in
value networks, is a potential lever through which losses can be reduced. Consequently,
it is a core task of sustainable, i.e., in this case resource-saving, logistics to support the
reduction of these losses. Currently, activities in this context in organizations in East
African food value networks are very limited and there is a lack of a systematic approach
as to how logistical measures can be meaningfully selected for the objective of loss

reduction.

8.1 Summary and contribution value

The main objective of this dissertation was to present a logistic management model that
supports organizations in East African food value networks to develop individual
logistical measures to reduce food losses. For this purpose, the following research

questions were derived:

PRQ1: How can organizations operating in East Africa be enabled to independently
develop solutions for eliminating causes of food losses and increase the economic

viability of their companies with these measures?

PRQ2: How can a logistic management model be designed to help organizations in East

African food value networks reduce food losses through logistical measures?

To answer these questions, the following three secondary research questions were

addressed:
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SRQ1: Which criteria are set as objective parameters when developing logistics measures

against food losses?

SRQ2: How can companies be supported in determining their own level of readiness
regarding the topic of food losses to be able to independently develop solutions

for their own context?

SRQ3: How can organisations of food value networks be differentiated in terms of their
readiness levels regarding the implementation of food loss reduction management
in logistics and how can this distinction be used to derive recommendations for
action for the future implementation of food loss reduction management in

logistics?

In the first chapter of this dissertation, the motivation and the objective of this dissertation
are presented as described. In the second chapter, the theoretical foundations of this
dissertation are presented as well as an introduction to the circumstances of East African
food value networks. Furthermore, the basics of the topic of food losses and food loss

reduction management are presented.

The research question SRQ1 was addressed in the third chapter of this dissertation, the
article “Distinguishing Organisational Profiles of Food Loss Management in Logistics.”
Based on a systematic literature analysis with 111 peer-reviewed articles and six
interviews with practitioners, fields of action of food loss reduction management in the
context of logistics processes were derived. Four areas and a total of thirteen fields of
action were identified. This systematization of fields of action provides an important
conceptual framework for the following results of this dissertation. Likewise, these results
also provide a stand-alone contribution to science since they provide a new systematic
basis for theoretical discussion of the reduction of food losses by compiling existing

knowledge and expanding it. For practitioners seeking a methodological approach to food

loss reduction, this framework can support the development of a systematic approach.

To answer the research question SRQ?2, the fourth chapter of this dissertation, the article
“Development of a readiness assessment model to evaluate engagement with food loss
management in logistics”, developed a concept for a readiness assessment tool through
an online survey with eighty-four participants and the facts derived from it. This tool

enables an assessment of an organization's previous engagement with food loss reduction.
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This is the first step towards applying appropriate food loss reduction methods. This
concept is an important basis for the derivations carried out later in the dissertation within
the third article as well as the logistic management model in the sixed chapter of this
dissertation. The second article is the first of its kind that attempts to capture the current
state of an organization in food loss reduction management in order to derive actions
based on that state. This provides both practitioners and scientists with the opportunity to
develop systematic approaches and implement them in practice or under experimental

conditions.

The fifth chapter of this dissertation, the article “Distinguishing Organisational Profiles
of Food Loss Management in Logistics,” answers the research question SRQ3 of this
dissertation by applying the readiness assessment tool and derives 5 engagement profiles
of organizations. This is done by applying the tool in an online survey with forty
participants and analysis based on hierarchical clustering using R and R Studio. For the
five organizational profiles, recommendations for further engagement with food loss
reduction management were made, which are based on the results of the first article of
this dissertation. This also answers the research question PRQ1 of the dissertation. These
results also provide a new contribution to scholarship as this systematizes that can be used

by both practitioners and scholars to make classifications.

In the sixth chapter, the previous contents of this dissertation are brought together, and
the intended logistic management model is developed. This answers the research question
PRQ2. The logistic management model fulfils the goal of supporting organizations in
East African food value networks in reducing food losses using logistical measures. For
this purpose, a readiness assessment is conducted in the initial screening stage of the
model. This tool is one of the core results of this dissertation. It is because although there
is a basic understanding of the problem of food losses in the organizations in East African
food value networks, they are largely unable to quantify the losses in their own processes,
nor do they know their own prerequisites within the organization to address this problem.
The Readiness Assessment was developed to address this issue (see Chapter 4). On the
one hand, it builds on the barriers that prevail in East African food value networks
regarding addressing food losses. On the other hand, it is guided by the logistics
dimensions of addressing trends in logistics developed by Handfield, Straube, and Pfohl

2013. Thus, a tool was developed to determine the current engagement status of an
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organization in East African food value networks with food loss reduction management
by querying qualitative statements in the five dimensions of strategy, people, technology,
process, and network. The questionnaire for this can be found in the appendix of this
dissertation. Also, as part of this dissertation, organizational profiles for engagement with
food loss reduction management based on the readiness assessment were developed based
on a survey of organization in East African food value networks (compare chapter 5).
Within the model, an assignment to a suitable organizational profile is specified after the

assessment has been applied.

On this basis, assignments are made as to which system boundaries the organization
should focus on food loss reduction management. A key question is whether the
organization should focus on internal processes or work together with network partners
on loss reduction. According to the logic of the model, this depends on the previous
engagement with the topic, which is analysed in the readiness assessment. In the second
phase of the model, the analysis of the loss quantities and the causes of losses is
performed. Here, the analysis is performed within the system boundaries defined in the
previous step. Here, a process definition is made at the beginning. For this purpose, all

physical processes through which food passes within the system boundaries are identified.

Subsequently, the input quantities of the foodstuffs in kilograms are recorded for all
processes. Subsequently, the expected output quantity is recorded based on the respective
processes. This is necessary because some processes result in weight changes that would
otherwise be incorrectly registered as losses. These include, on the one hand, production-
related weight reductions such as the removal of unforgivable components such as shells
and kernels. But also, the weight losses that occurs during storage or transport due to
progressive drying must be considered here. Subsequently, the losses that occur are noted.
The difference between the expected output quantity and the actual output quantity are
the occurring food losses. Next, the causes of the losses are analysed for all processes
with a positive loss value. For this purpose, the model provides indications as to which
causes could potentially exist in different processes. However, this step is highly
individual and must therefore be carried out closely to the processes under investigation.
Subsequently, the causes that can potentially be eliminated by logistical measures are

pursued further within the framework of the model.
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In order to prioritize which causes should be addressed first, the third phase of the model
proposes suitable fields of action for food loss reduction management based on the
assigned organizational profile from the first step, which were developed as part of this
dissertation (see chapter 3). Through this mapping, organizations can develop
individually appropriate logistic measures for food loss reduction based on the identified
causes, the recommended action areas, and the knowledge of how the processes have been
carried out so far. This model is designed as a continuous improvement process. It is
therefore intended that the organizations carry out this process at regular intervals. This
is, on the one hand, to ensure the sustainable effect of the measures implemented. And on
the other hand, to achieve a continuous improvement of the overall situation in terms of
a food logistics network in East Africa with the lowest possible losses. The model does
not claim to eliminate all losses that could potentially be eliminated by logistical
measures. It does, however, provide implementing organizations with an action guide on
how to develop logistical measures in a repeatable and structured manner that can

eliminate selected causes of food losses.

In the seventh chapter, a qualitative reflection of the model in the context of East African
food value networks is undertaken. For this purpose, the possible steps of the model are
applied by means of case studies. Here, the focus was mainly on the first and third phase
of the model, as the implementation of the second phase was not possible due to time
restrictions within the scope of the case study recording. In addition, the relations derived
on the basis of the model and the preliminary results are reflected on further cases from
East African food value networks. Subsequently, a discussion of the results found is

provided.
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8.2 Limitations of the dissertation and future research

The dissertation contributes to logistics science by presenting a logistic management
model that scientifically supports organizations in East African food value networks to
develop logistics measures that contribute to the reduction of food losses. However, this
work is also subject to some limitations. These will be explained in more detail below.
The following section will address this fact and outline the limitations of the three articles
as well as the work in general. Based on this, suggestions for further research needs will

be derived, which result from the limitations of this work.

For the first article, the literature search was limited to peer-reviewed journals. This may
cause important aspects to be overlooked, but this risk was attempted to be reduced by
including interviews with practitioners. Nevertheless, this issue could be eliminated by
further research in this area, in which literature from organizations handling this topic
outside the scientific context (e.g., FAO, WFP or the World Bank) is also used in addition
to the publications considered here. Likewise, a larger practitioner survey could also

contribute further aspects.

For both the second and third articles, it should be noted that the results were based on
online surveys. This method was chosen because direct interviews with practitioners in
the study area were not possible due to the Covid-19 pandemic prevalent at the time.
Online surveys have the disadvantage over interviews that the researcher cannot control
the respondent's understanding of the questions, for example, by asking questions back if
the researcher realizes that the respondent interpreted a question differently than it was
intended. It is therefore possible that in the online surveys conducted, respondents
interpreted questions differently than they were intended and might therefore have
provided incorrect information. To keep this risk as low as possible, the questions were
developed and tested according to scientific standards. However, this problem with the
method cannot be ruled out. Hence the research questions worked on here could be
examined again by in-person interviews in an extended group of participants, in order to
compare whether the results would change with the application of another method. In
addition, the number of participants in both surveys is relatively small. Thus, the
transferability of the results may be limited. Due to the fact that the methods used for the
evaluation can reliably work with this number of observations, the results of the methods

were nevertheless trusted and further used.
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In general, it should be noted that the results of this work are designed for the study area
of East Africa and were generated by data collection in this study area. Likewise, in the
development of the logistic management model, the special framework conditions of the
region and the local conditions were considered to a large extent. Consequently, the
results of this dissertation should only be applied to food value networks in East Africa,
subject to the limitations already described. Whether a transfer to other study areas or the
general food loss reduction management is possible independent of the geographical
application area should be part of further research. The present work can be used as a
blueprint for generating such research in other study areas. Likewise, the results can be

applied in different areas and the resulting findings can be examined for plausibility.

This dissertation has set itself the clear goal of defining a process of how concretely
organizations can be supported in the implementation of individual food loss reduction
management and development of logistical measures to reduce food losses in East African
food value networks. The fact that loss figures can be recorded in order to quantify the
success of the process has been addressed. It was not the focus of this work to validate
the success of the model based on quantifications within the case studies. This was mainly
for one important reason. The current data situation on food losses is, as described in
detail in the introduction of this dissertation, incomplete and largely based on estimates.
Creating a transparent and realistic picture here should, in principle, be the first step in
approaching this problem. However, this was beyond the possibilities available within
the scope of this work. In order to get a broad picture of the real extent of this problem, it
1s necessary to make an effort of all actors in the local, but also international logistics
networks of this world. There are first movements here, but there is still a long way to go

to get a large-scale transparent picture of the extent of the problem.

The aim of this work was thus to make a scientific contribution to the international goal
of reducing food losses. Specifically, the goal was to provide support to organizations in
East African food value networks to develop logistical measures to reduce food losses.
This is in the context of developing countries that have embarked on the development
path towards building self-reliant economic structures. Thus, this work has advanced a
new step in modern logistics science. It deals in a new way with the combination of

logistics perspective and food loss reduction in East Africa. It links these aspects in a
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scientific context to create a basis on which further scientists and practitioners can start

to support sustainable development in this region.
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10 Appendix - Readiness assessment questionnaire

10.1 Strategy-level

1

completely
inapplicable

3

rather
inapplicable

5

rather
applicable

7

completely
applicable

We have an exact
overview of losses in our
processes and can
quantify them.

We have an accurate
overview of financial
expenses that cause food
losses and can quantify
them.

Management leads by
making food loss
reduction management a
key strategic issue and
supporting  continuous
improvement.

The organization's
specific food loss
reduction = management
objectives and
requirements are properly
defined.

Food loss reduction
management  activities
are included in the
organizations'  business
plans and continuous
improvement tools are
defined.

For food loss reduction
management, an
organizational structure
which  demands and
utilizes the full potential
of the workforce is
implemented.

Targeted communication
is used to increase food
loss  awareness  and
participation and
reinforce the message.
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10.2 Network-level

1

completely
inapplicable

3

rather
inapplicable

5

rather
applicable

7

completely
applicable

We provide our direct
network partners with
information about our
food losses on a regular
basis.

Our  direct network
partners provide us with
information about their
food losses on a regular
basis.

If we receive
spoiled/inappropriate
food products from a
supplier, we have agreed
processes  with  our
suppliers on how to deal
with this food products.

If our customers receive
spoiled/inappropriate
food from us, we have
agreed processes with our
customers on how to deal
with this food products.

We work with our
network partners on joint
projects to reduce losses
across company
boundaries.

il
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10.3 Processes-level

1

completely
inapplicable

3

rather
inapplicable

5

rather
applicable

7

completely
applicable

The organization
prepares sales forecasts
that regularly nearly
reflect reality.

There is a documented
process description that
identifies known causes
of losses and highlights
avoidance strategies.

The organization has
clear, formalized
procedures for collecting
food loss data.

The organization has
specific, formalized
procedures for dealing
with food losses that
occur.

Disposal

Which of the following is
the most common form of
utilization used by the
organization for food
losses?

No  storage
strategies  in
place

What is the organizations'
storage  strategy  for
perishable products?

Recovery
energy e.g.
via
anaerobic
digestion

Recycle

food loss
into animal
feed or via
composting

Re-use
surplus food
for human
consumption
(e.g., food
banks)

LIFO (Last-in,
first-out)

FIFO (First-
in, first-out)

FEFO (First-
expired, first-
out)

il
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10.4 Technologies-level

1

completely
inapplicable

3

rather
inapplicable

5

rather
applicable

7

completely
applicable

Information technologies
are used very efficiently
in the organization to
collect data on food
losses.

Information technologies
are used very efficiently
in the organization to

increase transparency
regarding food losses.
The organization

regularly reviews new
technologies for their
potential to improve the
organization's food loss
reduction management.

Electronic data interfaces
have been established
with network partners to
share food loss data.

v
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10.5 Employees-level

1

completely
inapplicable

3

rather
inapplicable

5

rather
applicable

7

completely
applicable

The organization's
employees are regularly
trained on food handling
and food loss prevention.

The organization's
employees are regularly
provided with data on the
volume of food losses
within the organization in

order to create
transparency.
The organization's

employees with decision-
making authority are
provided with all
necessary  information
regarding food losses to
support decision-making.

Through an incentive
system, employees are
motivated  to make
suggestions for process
improvements that will
lead to the reduction of
food losses.
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