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Preface 

 

Dear Forum Participants, 

 

on behalf of the Department of Law and Enterprise Organisation in Agribusiness, Faculty 

Economics and Social Sciences at Poznań University of Life Sciences we have the honor to 

welcome you to the 3rd International Forum on Agri-Food Logistics and 4th National 

Scientific Conference AGROLOGISTYKA 

The strategy of sustainable development, although widely accepted, still faces many emerging 

problems. This is particularly manifested in agri-food supply chains (AFSCs), that include 

many intermediaries using different norms and quality standards. Achieving sustainability for 

thems, regardless of the country in which they are organized seems to be a priority. That is 

determined by following issues: ensuring food security for the country, production of healthy 

food and, often undervalued part of this type of production i.e. environmental impact. Scientific 

research indicates that logistics processes are a huge burden for environmental sustainability. 

This is confirmed, among others, by the report prepared during the World Economic Forum 

(2009), which shows that logistic processes generate annually about 2,800 megaton of CO2, 

which is about 6% of the total CO2 emissions produced by human activities. Other results, 

research conducted at Carnegie Mellon University in the United States, using the method of 

lifecycle assessment, show that transport processes related to food consumption are responsible 

for 11% of 8.1 million tons of greenhouse gases generated during the year. The presented facts 

imply the necessity to reorganize logistics processes in an environmentally friendly way, for 

example by reducing the number of journeys, planning shorter transport distances, more direct 

shipping routes, improving packaging quality, transparency in all processes "from farm to fork", 

as well as better use of existing resources. Therefore, the integration of the research community 

with the business community by presenting the results of scientific research and practical 

experience in the logistics of the agri- food chains is the aim of the Forum. 

 

This book presents an exchange of views and proposals for solutions in the above mentioned 

issues presented in Poznań on June 26-28, 2019 at the 3rd International Forum on Agri-

Food Logistics, and 4th National Scientific Conference AGROLOGISTYKA, titled: 

Towards the Sustainability of Logistics in the Agri-Food Supply Chains.  

 

 

Karol Wajszczuk, PhD       Magdalena Kozera-Kowalska , PhD 

Chairman of Organising Committee     Vice Chairman Organising Committee 

 

 

3rd International Forum on Agri - Food Logistics 

and the  4th National Scientific Conference AGROLOGISTYKA 

Poznan, June 2019 
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Chapter I: 

Sustainability of Agri-Food Supply Chains. Today and 

Future perspective 

1.1 GS1 standards in combating food waste 

(Aleksander Niemczyk1) 

1 GS1 Polska, Poland; 

   e-mail: Aleksander.Niemczyk@gs1pl.org  

Keywords: food supply chains, GS1 standards 

Introduction 

The Polish Senate presented a project of an act on combating food waste 

(http://www.sejm.gov.pl/sejm8.nsf/PrzebiegProc.xsp?id=A79BB8F3BD77126CC125826C00462

05E [access date: e.g. June 18, 2019]).  

In 2018, Food Banks saved and distributed almost 10,000 tons of food from retail networks. 

Once the act is adopted, this volume may rise tenfold. 

The project realized by the Federation of Polish Food Banks, GS1 Polska and the Auchan 

networks aims to standardize the generation and transfer of information about donations in 

Poland, with the use of the global GS1 standard. 

Study methodology 

With the topic in mind, this article is based on empirical studies conducted during a project 

realized by GS1 Polska together with the Federation of Polish Food Banks (FPFB), with special 

involvement of the Auchan network. 

The results of the pilot studies will form the basis to implement the developed solutions among 

FMCG distributors1. 

The author has participated in numerous research and implementation works and uses his 

experience with regard to improving logistics processes and the application of GS1 standards. 

Results 

It is estimated that a significant amount of food is wasted in households (42%). Around 5% of 

food is wasted during the distribution phase (EU Fusions, 2016). The Polish Senate presented a 

project of a law on combating food waste. According to the project, food retailers whose sales 

area exceeds 250 m2 will be required to conclude, with a non-governmental agency, an 

agreement for transferring food for social needs, free of charge. The organization’s particular 

goal is to provide charity assistance by providing food or maintaining mass catering operations 

those in need. 

                                                           
1  FMCG – fast-moving consumer goods  
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Currently, numerous organisations are involved in food distribution for such purposes in Poland, 

such as Food Banks, Caritas, the Polish Committee for Social Assistance, the Polish Red Cross, 

St. Albert’s Assistance Association, the Association of Children's Friends. 

31 Food Banks are associated in the Federation of Polish Food Banks and cover entire Poland 

with their activity. Fig. 1 shows their locations. 

Figure 1. Location of Food Banks.  

 
Source: https://bankizywnosci.pl/kontakt/banki-zywnosci [accessed on: e.g. 18.06.2019] 

The volume of food distributed by the Food Banks and the number of cooperating shops in 2016 

- 2018 are shown in Table 1.  

Table 1. The volume of food distributed by the Food Banks and the number of cooperating shops  

Year Volume of food distributed by Food Banks 

[tons] 

Number of shops cooperating 

with Food Banks 

Total Received from shops 

2016 circa 93,000 2,607 209 

2017 circa 65,500 6,634 552 

2018 circa 66,500 9,742 909 

Source: FPBŻ data 
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In 2018, the Food Banks saved and distributed almost 10,000 tons of food received from trade 

networks. It is estimated that, once the act is adopted, this volume may rise tenfold. 

The project realized by the Federation of Polish Food Banks, GS1 Polska and Auchan aims to 

standardize the generation and transfer of information about donations in Poland, with the use of 

the global GS1 standard. The main problems that have been identified are: documents in paper 

form, non-uniform scope of data, manual data entry, a large number of types of documents and 

their content (donation certificate, handing-over protocol, stock issue confirmation, VAT 

invoice, goods received note). The problems arise from the lack of clear regulations on the 

cooperation between individual Food Banks with tens of distribution networks operating in 

Poland.   

The R&D project covers several elements: 

- identification of the distributed food, 

- documenting the process of making donations by the shops, 

- providing information.  

Identification of the distributed food, 

The completed works have allowed the FPBŻ to identify 9 food groups. Each group is identified 

with the Global Trade Item Number (GTIN). These numbers were taken from a pool assigned to 

the FPBŻ, a member of the GS1 System in Poland. 

Table 2 presents the food product groups and their assigned GTIN numbers (Hałas, et al., 2012) 

for variable quantity goods. 

Table 2. Food groups and the assigned GTIN numbers 

 

Group Name 

GTIN for 

variable q-ty 

1 Fruit and vegetables (fresh, frozen, processed) 95907564654008 

2 Baked goods and cakes 95907564654015 

3 Dairy and eggs 95907564654022 

4 Meat, fish, cold cuts, offal 95907564654039 

5 Ready meals, gourmet foods, sandwiches 95907564654046 

6 Dry products (groats, rice, pasta, etc.) 95907564654053 

7 Sugar and sweets 95907564654060 

8 Drinks, waters 95907564654077 

9 Mix (all different or heavily mixed) 95907564654084 

Source: materials from FPBŻ and GS1 Polska 

During the process of making donations, it becomes important to be able to determine the gross 

mass of the donated food and its value, per individual group.  

Documenting the process of making donations by the shops 

The existing and the target process of making donations by the shops was modelled using BPMN 

(Business Process Model and Notation) graphical notations for describing business processes. 

The handing-over protocol is the fundamental document created during this process. By way of 

mutual arrangements, a Uniform Handing-over / Acceptance Protocol was created. Among 
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others, it contains a list of donated food groups (designated as per Table 1) and the data of 

transaction parties, identified with Global Location Numbers (GLN). 

Providing information    

Several possible ways of transferring information about making / accepting donations were 

considered:  

- generating a QR code on the paper on the donation document,  

- generating a CSV or TXT file and e-mailing it (automatically, upon printing the donation 

document or manually), generating an XML file and sending it via EPCIS2 (Electronic Product 

Code Information Services) upon printing the donation document. 

For the pilot implementation, a decision was made to use EPCIS that conforms to GS1 standards 

(Niemczyk, 2015) for transferring the handing-over / acceptance protocol in XML.  The protocol 

is generated by the shop and uploaded to enova, an IT system used by all Food Banks.  

Summary and conclusions 

The Polish Senate presented a project of a law on combating food waste.  

Once the act comes into force, the amount of food donated to the Food Banks may increase 

tenfold.  The project realized by the Federation of Polish Food Banks, GS1 Polska and Auchan 

aims to standardize the generation and transfer of information about donations in Poland. GS1 

standards are used to this end: a Global Trade Item Number (GTIN) to identify food product 

groups, a Global Location Number (GLN) to identify the shops and Food Banks, the EPCIS 

service to transfer Uniform Handing-over / Acceptance Protocols. The author believes that the 

pilot solution will facilitate and accelerate the processes of making food donations and the 

related information. A uniform system based on a GS1 standard will make the cooperation 

between all Food Banks and charity organizations with distribution networks in Poland easier.   

References 

EU Fusions (2016). Food waste data set for EU-28.  

Hałas E. (et al., 2012) Kody kreskowe i inne globalne standardy w biznesie. Biblioteka 

Logistyka, ILiM. Poznań.  
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2 EPCIS is a set of standards for building an online information service with answers to questions about any 

product identified by GTIN: what, where, when and why.   
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1.2 Determinants of food waste in the EU countries 

(Jakub Olipra1) 

1 Credit Agricole Bank Polska S.A., Poland; 

   e-mail: jakub.olipra@credit-agricole.pl 

Keywords: food waste, economic policy, consumer decisions 

Introduction 

Roughly one-third of the edible parts of food produced for human consumption is wasted (FAO, 

2011). It means that every year a large part of resources used in food supply chain like labour, 

water, soil, fuels and other raw materials is unnecessarily exploited. Moreover, the utilization of 

uneaten food and its packaging generates additional costs. Therefore, food waste leads not only to 

misallocation of resources in global economy but also exerts serious detrimental impact on the 

natural environment, accelerating climate change (Thyberg and Tonjes, 2015). Despite the fact 

that food losses occur at all stages of food supply chain, a growing part of food in medium- and 

high-income countries is wasted at consumer level (FAO, 2011). It cannot be accepted, especially 

in situation when the global hunger is on the rise and about 821 million people (ca. 11% of global 

population) are suffering from chronic undernourishment (FAO et al., 2018). As a consequence in 

recent years the problem of food waste has become the subject of international debate and led to 

numerous policy actions aimed at minimizing the food waste at consumer level. 

 

There is a vast literature on the determinants of food waste at consumer level. Majority of authors 

base on consumer survey data, while the literature which focus on international country level data 

is scarce. According to the current state of knowledge the following determinants of food waste at 

consumer level can be distinguished: 

 Income. The majority of studies suggest that higher income results in higher food waste as 

more wealthy consumers can afford to waste food (Stuart, 2009; Parfitt, 2010; Stefan et al., 

2013; Palatnik et al., 2014) while less affluent consumers tend to procure food in small, 

daily quantities minimizing loses (Gustavsson et al., 2011). Nevertheless, there are also 

studies stating that low-income families tend to waste more food (Cox and Downing 2007; 

Porpino et al.; 2015, Stancu et al. 2016). In turn Setti et al. (2016) suggest that the relation 

of income and food waste is much more complex and it can be explained by an inverse U-

shaped curve. Finally, some authors found no relation between food waste and income 

(Koivupuro et al. 2012; Williams et al. 2012).  

 Education. While the majority of studies states that there is no strong correlation between 

education level and food waste (Cecere et al., 2014, Neff et al., 2015), some authors suggest 

that a higher level of education is related to a higher awareness of food waste phenomena 

and consequently to a higher self-reported amount of food waste Visschers et al. 2016; 

Secondi et al. 2015).  

mailto:jakub.olipra@credit-agricole.pl
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 Age. The vast majority of studies report a negative correlation between the amount of food 

wasted and age, with the lowest wastage rates in the immediate post-war age generation 

which have experienced food shortages (Parfitt, 2010; Quested et al. 2013; Secondi et al., 

2015, Stancu et al. 2016). Elderly consumers may waste less food because they often have 

more time and are more skilled to prevent food waste (Quested and Luzecka, 2014). 

Nevertheless, there are also some studies stating that elderly people waste more food 

(Cecere et al., 2014). 

 Household size and composition. There are some studies reporting that single households 

tend to waste more food per capita than other types of households which may be connected 

with the lifestyles of single persons (Koivupuro et al., 2012; Ganglbauer et al., 2013; 

Silvennoinen et al., 2014; Jörissen et al., 2015). Moreover, it is considered that the food 

waste per capita decreases with increasing household size. Simultaneously some authors 

suggest that households with children produce more food waste per capita due to time and 

money constraints (Parizeau et al., 2015), and paying more attention to food quality 

(Terpstra et al., 2005). 

 Urban population. Some studies suggests that individuals living in urban areas tends to 

waste more food (Cecere et al., 2014, Secondi et al., 2015) while others find no 

correlation between place of residence and the food waste (Neff et al., 2015). 

 

The aim of this paper is to test the hypothesis that the determinants of food waste at consumer 

level distinguished on the base of consumer surveys can be identified at the country level in the 

European Union (EU). Implications from the following research may be useful for developing 

common policy at the EU level targeted to minimizing consumer food waste.  

Data and methodology 

All data used in the research come from Eurostat. Due to the limitations connected with the 

availability of comparable data on food waste in particular EU countries the analysis was 

conducted only for the year 2016 (European Commission, 2014). Moreover, Latvia and Portugal 

were excluded from the sample as they reported no food waste per capita. The whole analysis was 

based on the reasoning on the basis of charts and Pearson correlation coefficients as available data 

do not allow to use more advance statistical and econometrical methods. Aa a consequence, the 

dependence between the particular variables cited in the literature and the level of food waste per 

capita was tested in pairs, which are listed in Table 1. 

Table 1: Set of tested hypotheses with description of exogenous variables. Endogenous 

variable: food waste per capita in kg 

Hypothesis Exogenous variable 

Higher income results in 

higher food waste 
 GDP per capita in USD in Purchasing Power Standard 

(PPS) 

 Share of expenditures on food and non-alcoholic beverages 

in total consumer spending. 
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Higher level of education is 

related to a higher self-

reported amount of food 

waste 

 Share of population with tertiary education  

 Share of population with less than lower secondary 

education 

Food waste decreases with 

age 

Share of population with 65 years or over 

 Single households tend to 

waste more food per capita 

 Households with children 

tend to waste more food per 

capita 

 Share of population distributed in single person households 

 Share of population distributed in households with 

dependent children 

 

Food waste increases with the 

higher urban population 

Share of urban population 

Source: own elaboration  

Results 

Figure 1: Food waste per capita in EUcountries vs. its determinants 
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Source: own elaboration *correlation coefficients in frames 

Pearson correlation coefficients indicate that in EU countries there is a positive correlation between 

the GDP per capita and food waste per capita. Nevertheless, the scatter plot suggests that relation 

between these two variables may not be linear. High negative correlation was found in case of the 

share of expenditures on food and non-alcoholic beverages in total consumer spending. Strong 

correlation was recorded also in case of share of population distributed in single person households 

(positive) and households with dependent children (negative). Moderate positive correlation was 

found with regards to share of urban population and age. Results indicate that there is no 

correlation between level of education and food waste per capita. 

Conclusions 

The main target of the research was to test if factors determined as key drivers of food waste at 

microeconomic level like level of income, age, education, household composition, place of living 

are reflected also on country level data in EU countries. Results confirm strong positive correlation 

between the level of income and the food waste per capita, however, such relation may not be 

linear. It is consistent with the results of Setti et al. (2016). Similar degree of correlation was 

recorded also in case of variables representing the share of single person households (positive) and 

households with children (negative) in total population which is consistent with the results of 

Koivupuro et al. (2012), Ganglbauer et al. (2013), Silvennoinen et al. (2014) and Jörissen et al. 

(2015) and contradictory to findings of Parizeau et al. (2015) and Terpstra et al. (2005). A medium 

level of positive correlation was recorded in case of urban population which supports the findings 

of Cecere et al. (2014) and Secondi et al. (2015). Moderate level of positive dependence manifested 
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also in case of age with is consistent with results of Cecere et al. (2014) and contradictory to finds 

of Parfitt (2010), Quested et al. (2013), Secondi et al. (2015), Stancu et al. (2016) and Quested and 

Luzecka (2014). Furthermore, results suggest no correlation between level of education and food 

waste which is consistent with the majority of studies in this area (Cecere et al., 2014, Neff et al., 

2015). Findings from this research may serve as a starting point for further analysis when 

comparable country level data on food waste become more available allowing to estimate panel 

regressions. Such an approach may be useful to catch country specific factors as model of 

capitalism (Borowski et al. 2015) or socio-cultural features with are considered as important 

determinants of food waste per capita (Thyberg and Tonjes, 2015). The opportunity to model food 

waste per capita in EU countries may enable to develop more precise and efficient polices aimed 

at decreasing the level of that phenomena. 
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Introduction/background 

Knowledge and know-how in agri-food sectors are resources that are valuable to any Research 

Institution/organization’s ability to innovate and contribute to the sustainable development of local 

and regional territories. In fact,  Food losses and food waste represent an emerging problem with 

enormous economic, environmental, and social implications. Therefore, reduction of food wastage 

is considered a promising strategy not only to achieve food security but also to improve the food 

system sustainability. Food wastage is a serious issue also in the Near East and North Africa region. 

Aims 

The paper casts light on research dealing with food losses and waste (FLW) in North Africa. 

Methods 

A systematic review was carried out in January February 2019 on Scopus using search query (food 

OR agri*) AND (wastage OR waste OR loss) AND (Algeria OR Egypt OR Libya OR Mauritania 

OR Morocco OR Tunisia). Issues addressed in the systematic review include geography of 

research on FLW in North Africa (i.e. countries considered or underserved), bibliometric 

parameters (e.g. journals, institutions) as well as thematic focus (agricultural loss, food waste). 

Selected records were also interrogated to see if they address extent of FLW, relation between food 

wastage and food security, economic implications of FLW, and environmental footprints of FLW. 

Findings 

Results show that research on FLW is still marginal in North Africa in general and in Libya and 

Mauritania in particular. Moreover, while there are some interesting pieces of research on the 

amount of FLW, environmental and economic implications of FLW as well as impacts in terms of 

food security are largely overlooked. 

Conclusions and Implications 

Therefore, North African researchers should pay more attention to food wastage issue. Such an 

endeavor should be supported by research policy in North Africa. 
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1. Introduction 

Food losses and waste (FLW) are an emerging problem with enormous economic, environmental 

and social implications [1]. Food waste is one of the most severe social, economic, and ecological 

pathologies among those facing the planet [2]. FLW occur between the moment when a product is 

ready to be harvested or harvested, and the moment when it is consumed or removed from the food 

supply chain. Food losses take place at the production, post-harvest and processing stages in the 

food supply chain. Losses occurring at the end of the food chain - retail and consumption - are 

referred to as ‘food waste’ [1], [3], [4]. 

Today, about four billion metric tons of food are produced per annum worldwide. However, due 

to poor practices along the food chain (harvesting, storage and transportation), as well as market 

and consumer wastage, it is estimated that 1.2–2 billion tons of all food produced never reaches a 

human stomach [1], [4]. There are considerable variations from one country, commodity and 

season to another [5]. In developing countries, 40% of losses occurs at post-harvest and processing 

levels, while in industrialized countries more than 40% of losses happens at retail and consumer 

levels [1], [4].  

In addition to general lack of data on food losses and waste [6] there are many inconsistencies [7]. 

This is, at least partly, attributable to the use in English of the term ‘waste’ both to refer to 

‘wastage/squander’ and ‘garbage/trash/rubbish’. Therefore, more focused terms such as ‘food 

wastage’ [e.g. 8] or ‘waste of food’ [9] appeared recently. The term ‘food wastage’ encompasses 

both food loss and food waste [8]. 

FLW undermine the very foundations of food and nutrition security. Therefore, the reduction of 

the amount of food lost or wasted is now presented as essential to achieve food security [1], [10], 

[11], [12]–[14] and improve the sustainability of the current food system [1]. When converted into 

calories, global FLW amount to approximately 24% of all food produced. Essentially, one out of 

every four food calories intended for people is not ultimately consumed by them [15], [16], [17]. 

Even if just one-fourth of the food currently lost or wasted globally could be saved, it would be 

enough to feed 870 million hungry people [18]. The world’s nearly one billion hungry people 

could be fed on less than a quarter of the food that is wasted in the US and Europe [19]. Food 

wastage represents also a loss of valuable nutrients (both macro- and micro-nutrients) [20]. 

FLW reduction is now considered as essential also to reduce the environmental footprint of food 

systems [11], [12], [13], [15], [20], [21], [22], [23], [24]. In fact, this is presented as crucial for 

reducing the emission of greenhouse gases (GHG), thus slowing down the pace of climate change, 

and des-intensifying natural resources use. Food loss and wastage amount to major squandering of 

resources, including water, land, energy, labor and capital [4], [18]. FLW can be translated into 

direct and indirect environmental impacts. They have two major direct environmental impacts: 

waste of the resources used to produce the food lost and wasted and major source of negative 

impacts including emissions of GHG at disposal. Indirect environmental externalities include 

unnecessary water pollution caused by the intensive use of fertilizers in agriculture. FLW negative 

externalities include also those that mono-cropping and agriculture expansion into wild areas (e.g. 
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forests) create in terms of biodiversity loss [8]. FAO [8] showed that footprints of FLW include 

carbon footprint (greenhouse gas emissions), water footprint (consumption of surface and 

groundwater resources), ecological footprint (agricultural land use) as well as indirect impacts and 

externalities on biodiversity. 

Food wastage also implies a considerable loss of money for both producers and consumers [1], 

[2], [4]. In fact, FLW represent a wasted investment that can reduce farmers’ incomes and increase 

consumers’ expenses [15] as food losses translate into lost income for farmers and into higher food 

prices for consumers [1], [18], [14].  

Food wastage is a serious problem also in the Near East and North Africa (NENA) region. FLW 

in the NENA region are high [25], [26], [26], [27] and contribute to reduced food availability, 

aggravated water scarcity, adverse environmental impacts and increased food imports in a highly 

import-dependent region [25], [27]. It is estimated that 34% of food supplies suitable for human 

consumption are being lost or wasted in NENA region [4]. Generally speaking, it is estimated that 

only 32% of FLW in North Africa and West and Central Asia (cf. NENA region) occurs at the 

consumption stage (mostly in urban centers), while up to 68% of FLW occur during production, 

handling, processing and distribution [26]. Quantitative FLW in NENA region are estimated to be 

45% of fruits and vegetables, 28% of fish and seafood, 26% of roots and tubers, 18% of dairy 

products, 16% of oilseeds and pulses, 14 to 19% of grains and 13% of meats [24], [26]. Not only 

food losses but also food waste, including household food waste, is a critical issue in NENA 

countries e.g. [27], [28], [31], [32]. However, all figures on FLW in NENA reported above are 

only estimates as accurate data on the magnitude, causes and stages of FLW in the region have not 

been systematically collected and included in national or international databases [24].  

The present paper sheds light on research dealing with food wastage in North African countries 

namely Algeria, Egypt, Libya, Mauritania, Morocco and Tunisia. 

2. Subjects and Methods 

A systematic review [31] was carried out on February 8th, 2019, using Scopus database as shown 

in Figure 1.  

The use of Title-Abs-Key search query – (food OR agri*) AND (wastage OR waste OR loss) AND 

(Algeria OR Egypt OR Libya OR Mauritania OR Morocco OR Tunisia) - yielded 1091 documents. 

Following a deep scrutiny of titles, 938 documents were not considered for further analysis as they 

do not deal with food wastage in North Africa. In particular, were excluded documents that deal 

with sanitation, wastewater (cf. olive oil wastewater) and use of animal/agricultural waste as soil 

amendment/conditioner. 
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Figure 1. Systematic review process. 
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Source: Adapted from Moher [31]. 

Further 98 documents were excluded based on analysis of abstracts. At this step, were left out 

records that deal only with the reuse or recycling of by-products and ‘unavoidable food waste’ 

(e.g. [32], [33]) that’s to say non-edible agricultural and animal products parts that are, anyway, 

unsuitable for human consumption (e.g. date stones, shells, peels, animal bones or skin). Also 

documents that address only the use of agricultural waste for the production of energy or as raw 

material for building industry or animal feed were discarded. Furthermore, records that deal with 

non-food crops (e.g. cotton, ornamental plants) were not considered. Additional 35 documents 

were excluded based on reading of full texts.  

Therefore, only 20 records (Table 1) were included in the systematic review and underwent a 

deeper analysis. 

Table 1. Records considered in the systematic review on research dealing with food losses and 

waste in North Africa. 

Year Number of records References 

2018 2 Abdelradi [34]; Noutfia et al. (2018) 

2017 1 Haouel Hamdi et al. [35] 

2016 1 Shreen et al. [36] 

2015 1 Trabelsi et al. [37] 

2013 3 Helmy et al. [38]; Padilla [39]; Rady & Soliman [40] 

2012 1 Qaryouti et al. [41] 

2011 1 Kandil et al. [42] 

2010 1 Harrak & Jaouan [43] 

Records identified through 
Scopus database searching

(n = 1091)

Records screened based 
on titles

(n = 1091)

Records screened based 
on abstracts

(n = 153)

Full-text articles assessed 
for eligibility

(n = 55)

Studies included in the 
systematic review

(n = 20)

Records excluded 

(n = 938) 

Records excluded 

(n = 98) 

Full-text articles excluded 

(n = 35) 
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2006 1 El-Mobaidh et al. [44] 

2000 2 Benkeblia [45]; Sharobeem & Radwan [46] 

1996 2 Hussein et al. [47]; Hussein et al. [48] 

1995 1 Fuglie [49] 

1994 1 Bansal et al. [50] 

1992 1 Bansal & Sakr [51] 

1990 1 Fouad et al. [52] 

Both issues regarding metrics and topical focus of research on FLW in North Africa were 

addressed in the analysis (Table 2). 

Table 2. Issues and topics addressed in the systematic review. 

Topic Elements considered  

Metrics and 

geography of 

research on food 

wastage in North 

Africa 

Metrics: year of publication, source/journal, institution/affiliation, subject 

area 

Geography of research: North African countries considered or underserved  

Topical focus of 

research on FLW in 

North African 

countries 

Thematic focus (agricultural loss or food waste) 

Extent of food losses and food waste  

Food wastage and food security 

Economic implications of food wastage 

Environmental implications of FLW (carbon footprint; water footprint; 

ecological footprint; other environmental impacts such as deforestation, 

biodiversity loss and ecosystems disturbance) 

3. Results and Discussion 

3.1. Marginality of research on food losses and waste in North Africa 

The main finding of the present systematic review is the marginality of research on FLW in North 

African countries (i.e. Algeria, Egypt, Libya, Mauritania, Morocco and Tunisia). In fact, a search 

with Title-Abs-Key query (food OR agri*) AND (wastage OR waste OR loss) (so, without limiting 

the search to North Africa) yielded 166,273 documents; that is about 152 times the number of 

records yielded with the search on food wastage in North Africa. It is even worse when one 

considers that only 20 documents resulted dealing effectively with food wastage in North Africa. 

This result is rather surprising given the extent and magnitude of food wastage problem in the 

region. In fact, the 31st FAO regional conference in the Near East (FAO NERC-31, May 2012) 

recommended FAO to “[…] assist member countries in addressing the key challenges of reducing 

food waste and losses by conducting comprehensive studies on impact of food losses and waste on 

food security in the region and in establishing a plan to reduce food losses and waste in the region 

by 50% within 10 years” [26:V]. Probably, it is for this reason – i.e. awareness of the lack of studies 

on extent, origins, causes, and nature of FLW - that the Regional Strategic Framework on 

‘Reducing Food Losses and Waste in the Near East & North Africa Region’ dedicated one of its 

four components to ‘Data gathering, analytical research and knowledge generation’ [26:4-5]. The 

need of further research on the issue of food wastage in North Africa was also highlighted by many 

other scholars (e.g. [34]). 
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3.2. Metrics of research on food wastage in North Africa 

Metrics (sources / journals, affiliations / institutions, countries, subject areas) of research dealing 

with food wastage in North Africa are reported in Table 3.  

Table 3. Metrics of research on food wastage in North Africa 

Journal (*) Subject area (**) Affiliation / Institution 

(***) 

Country 

(****) 

Acta Horticulturae (5) Agricultural and 

Biological Sciences (15) 

Agricultural Research 

Center (3) 

Egypt (11) 

 

AMA Agricultural 

Mechanization in Asia 

Africa and Latin 

America (2) 

Engineering (5) 

 

Alexandria University (3) 

 

Morocco (5) 

 

Applied Engineering in 

Agriculture (2) 

Environmental Science 

(3) 

High Institute 

Agricultural Cooperation, 

Egypt (2) 

United States 

(3) 

Waste Management (2) Chemical Engineering  

(2) 

Institut National de la 

Recherche Agronomique 

de Tunisie (2) 

Algeria (2) 

 

Acta Agronomica 

Hungarica (1) 

Earth and Planetary 

Sciences (1) 

Universite de Carthage, 

Tunisia (2) 

Tunisia (2) 

 

Acta Scientiarum 

Polonorum 

Technologia 

Alimentaria (1) 

Economics, Econometrics 

and Finance (1) 

Centre Regional de la 

Recherche Agronomique, 

Morocco (1) 

France (1) 

 

Agricultural 

Engineering 

International CIGR 

Journal (1) 

Energy (1) 

 

Kafrelsheikh University, 

Egypt (1) 

Israel (1) 

 

American Journal of 

Agricultural 

Economics (1) 

--  National Center for 

Agricultural Research and 

Extension (NCARE), 

Jordan (1) 

Jordan (1) 

 

Chilean Journal of 

Agricultural Research 

(1) 

-- CIHEAM-IAMM, France 

(1) 

Palestine (1) 

International 

Agrophysics (1) 

Journal of Asia Pacific 

Entomology (1) 

-- International Center for 

Agricultural Research in 

the Dry Areas – 

ICARDA, Morocco (1) 

Romania (1) 

 

Legend: Figures in brackets refer to number of documents by (*) Journal; (**) Subject area; (***) 

Affiliation; (****) Country.  

The output of papers per year ranged from three (2013) to none in some years (e.g. 2014, 2009, 

2008, 2007, 2005, 2003). Most of selected articles were published on Acta Horticulturae. Of 

course, there is a relation between subject areas and journals, so that it comes no surprise that most 

of the selected papers are related to the subject area of ‘Agricultural and Biological Sciences’. 
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However, selected papers can be categorized in many subject areas, which may explain difficulty 

to grasp the research field of food wastage, as it is rather multidisciplinary.  

There are huge inter-country differences. In fact, it seems that Egypt performs better in research 

on food wastage than the other North African countries (Morocco, Tunisia, Algeria). However, 

one should consider with caution such a statement, as it does not take into consideration the 

different sizes of these countries and, consequently, their research systems (cf. research 

performance of North African countries on Elsevier's SciVal using as indicator number of 

scientific articles per million inhabitants). Meanwhile, it seems that no research institution in 

Mauritania and Libya published papers on food wastage. Research on food wastage in North Africa 

is performed also by other institutions outside the region (e.g. USA, France). Also the affiliations 

are dominated by Egyptian research institutions such as the Agricultural Research Center and 

Alexandria University. 

3.3. Topical focus of research on food losses and waste in North African countries  

Most of the selected documents deal with agricultural loss while food wastage in distribution and 

consumption is underserved. It should be also highlighted that while interest in agricultural losses 

(especially their causes) dates back to many decades, focus on food waste is rather recent in North 

Africa. It is also surprising that no paper refers explicitly to agricultural ‘loss’ (or losses) in the 

title. Meanwhile, only one article does so in the case of food ‘waste’ (e.g. [34]), with a particular 

reference to food waste behavior at household level in the metropolitan area of Cairo. 

As for the extent of food losses and food waste, many papers analyzed the magnitude of food losses 

especially at harvest (e.g. due to traditional harvesting and impact of use of improved and modern 

harvesting machines [36], [46], [50]–[52]), during post-harvest / storage (e.g. because of some 

pests [35], but also inappropriate storage conditions [41], [45], [47], [48]), handling [40] or in 

processing [38] (Noutfia et al., 2018). Kandil et al. [42] highlighted that onion losses during storage 

depend on field agronomic management especially irrigation and mineral fertilization. According 

to Benkeblia [45], storage losses in Algeria range from 15 to 40% (in hot weather conditions) for 

potatoes, from 20 to 50% for onions (because of rotting and sprouting), from 10 to 20% for dates 

(because of insect infestation). In general, these analyses are context- and product-specific (e.g. 

chickpeas and lentils in Morocco; rice in Egypt; potatoes in Tunisia; chickpea in Tunisia; peanut 

in Egypt; cucumber, pepper and beans in Egypt; onion in Egypt).  

There is in the selected documents no comprehensive analysis of the extent of food wastage in 

distribution and consumption in North Africa. Nevertheless, Abdelradi [34] showed that 

perception about food wastage was affected by quantities of household food waste. El-Mobaidh 

[44] classified in-flight catering wastes in Egypt Air flights and found that food waste represents 

23% to 51.2% of total waste, depending on meal type; this corresponds to 284 tons per year in 

Egypt Air flights. 

The relation between food waste and food and nutrition security is not directly addressed in the 

selected papers. However, many documents point out to the impacts of losses on yields and food 
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supply (e.g. [35], [37], [50]–[52]), so indirectly also on food security. Some articles referred also 

to ‘qualitative losses’ (loss of nutritional value of products, see vitamins, micronutrients, etc.) (e.g. 

[35], [43], (Noutfia et al., 2018)) and these results connect food losses with nutrition and nutrition 

security in North African countries. In fact, Haouel Hamdi et al. [35] showed a decrease of 

nutritional value of chickpea seeds infested by beetles. Padilla [39] pointed out that ambient 

temperature can alter nutrients during tomato processing.  

Once again, only some papers dealt directly with the economic implications of food wastage. In 

fact, some documents analyzed the implications of agricultural losses in terms of yield reduction 

and this implies also economic losses for farmers. No paper analyzed the effects of food waste on 

consumer prices of agricultural products in North Africa. However, Fuglie (1995) referred to 

benefits for producers and consumers from the reduction of potatoes storage losses in Tunisia. 

Similarly, Haouel Hamdi et al. [35] refer to economic losses due to damage of beetles on chickpea 

seeds and flour in Tunisia. Abdelradi (2018) found that food price is among the major factors 

explaining food waste behaviour at household level in Cairo metropolitan area. 

As for the environmental implications of food losses and waste, there is no analysis of the impacts 

of food wastage in terms of carbon footprint (energy losses and greenhouse gas emissions), water 

footprint and ecological footprint (land occupation and degradation). Moreover, no paper 

addresses neither the relation between food wastage and climate change nor the indirect impacts 

of food wastage such as pollution of underground and surface water resources as well as 

deforestation, biodiversity loss and ecosystems disturbance. Nevertheless, Abdelradi [34] 

highlighted the need to increase consumers’ knowledge and awareness about environmental 

implications of food wastage. 

4. Conclusion 

To the best of knowledge, this is the first paper to make a systematic review of research on food 

losses and waste in North Africa. It clearly shows the marginality of research on food wastage in 

the region. Although some interesting and promising activities have been carried out over last 

years, research is rather fragmented and still at an embryonal stage of development. In other words, 

research on food wastage in North Africa has still a long way to go in order to reach levels 

comparable to those in Europe. Therefore, more attention should be paid to the issue of food losses 

and waste in the research policies and strategies of North African countries. It is also recommended 

to have better collaborations between research teams in these countries. This is of paramount 

importance given the enormous environmental, economic and social impacts of food wastage as 

well as its implications in terms of food security and food system sustainability (environmental, 

social, economic) in North Africa. 

It should be pointed out that the use of a single database (i.e. Scopus) might have omitted some 

other relevant articles published on journals that are not indexed in Scopus. The use of Scopus 

means also that the article focuses only on peer reviewed scientific literature, not grey literature 

(e.g. reports). Therefore, there is a need of a broader coverage of the literature in order to have a 

clearer picture about the contours of research on food losses and food waste in North Africa.  
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Abstract 

There are many different forms of SFSC, but they share a common characteristic of reduced 

numbers of intermediaries between the farmer or food producer, and the consumer. The growing 

interest in SFSCs reflects the consumer demand for quality and traceability. In this paper, the 

authors highlight the development perspectives of SFSC including following points of refer: Short 

Food Supply Chains as Local Food Systems, Barriers to growth - the problem with small 

producers, challenges faced by local food systems. Scenarios for Future Growth - Retail 

experience, Multichannel sales and distribution, Relationship with the consumer, 

Economies of scale and efficiencies.   

Keywords: short  supply chain, local food systems, scenarios for future growth 

Introduction  

Agribusiness and food supply chains are transforming from the commodity system into a 

coordinated food system [Jarzębowski, 2013]. This leads to competition between various supply 

chains and networks, and not only to competition between individual companies [Lambert and 

Cooper, 2000; Christopher, 1998]. However, these trends of change require research to adapt old 

or develop new models of food business and food markets. Representatives of science recognized 

the importance of the supply chain management process in the agri-food sector primarily due to 

the instability of products and the need to improve product flow tracking [Hobbs and Young, 

2000]. 

Consumers continuously increase their demand on food safety and its functionality, product 

diversity, packaging quality, and the quality of services and products [van der Vorst, 2000]. The 

issue of environmental protection and the economy of sustainable development is also now more 

important. Sustainable development is a resource and society dependent [World Commission on 

Environment and Development, 1987]. In the literature dealing with the issues of sustainable 

development, more and more attention is paid to the relationship between supply chains and 

sustainable development of the economy. For example, Kashmanian, Keenan and Wells (2010) 
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found that leading companies are systematically increasing their activities in the field of 

environmental protection. 

An increasing number of consumers are looking for alternative sources of food produced near their 

place of residence [Cicia et al., 2010; Nie and Zepeda, 2015]. The dissemination of new forms of 

food distribution organization in recent years, called short supply chains, can be linked to the 

increasingly important role played by credibility-based goods in shaping consumer preferences. 

Indeed, the growing popularity of short supply chains should be attributed to the distribution 

model, which allows consumers to support local agriculture while adding fresh products to their 

diet [Uribe et al., 2012].  

Development of short supply chains in Europe 

The success factors and barriers that may arise in several areas related to short supply chains ware 

identify. Above all, they refer to the key process of creating supply chains in the agri-food sector. 

Other areas are logistics and infrastructure, product development and access to markets and 

consumers. Selected success factors and related barriers of SFSC development in terms of access 

to market and consumer are presented below (Figure 1).   

Figure 1. Factors of success and barriers in terms of access to markets and consumers

Source: Own work 

Currently in Europe as well as around the world there are many examples and types of short food 

supply chains. Usually these are small enterprises with limited local impact. However, these small 

initiatives indicate that these enterprises are able to provide solutions to improve the profitability 

and stability of agricultural producers. Therefore, there is a great need to identify, synthesize, 

exchange and present good practices in the short food supply chains management. These 

arguments were the basis for identifying examples of such chains in Europe. For this purpose, 

good practices regarding short chains in 15 European Union countries were analyzed. As part of 
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the study, over 100 examples of initiatives were described and classified in specific sectors (Figure 

2). 

Figure 2. Good practices of SFSC in EU by sector 

       

Source: Own work based on results of project SKIN, Horizon 2020. 

The majority of good practices for short chains have been identified in Austria, Ireland, the United 

Kingdom and Hungary. In the analyzed examples, there is a tendency to include more than one 

agri-food sector within a single enterprise. These practices include, for example, distribution 

solutions for agri-food products, such as on-line sales with home delivery or collection at 

designated places or inviting consumers to farms to make a purchase. In Poland, the most practices 

related to the fruit and vegetable sector have been identified, while in Ireland - with the meat sector. 

The concept of short supply chains concerns many of its participants who can benefit from 

shortening the path to the consumer (Figure 3). Almost all identified good practices include a link 

of producers. In the case of one third of the analyzed examples, there are processors of agri-food 

products and retailers. Labs, agricultural stores and wholesalers play a marginal role in the case of 

short chains. 

Figure 3. Participants of SFSC 

 
Source: Own work based on results of project SKIN, Horizon 2020. 
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Within the framework of the project, topics that emerged in the researched good practices were 

classified into 4 main groups (products, organizational / institutional / systems, governance and 

sales).  

Conclusions 

Short Food Supply Chains (SFSCs) have established in parallel to conventional food chains, 

playing a key role in the emerging food networks that are continuously arising as an alternative to 

the globalized agri-food model. Due to the benefits of SFSCs, an increase in the number of 

initiatives supporting the development of such activities in the agri-food sector is noticeable. These 

models have become an alternative to the globalized structure of the agri-food sector, enabling 

"bringing together” the two extreme links of the supply chain and satisfying the needs of both the 

consumption and production side, while affecting the well-established concept of sustainable 

development. Although short supply chain practices are becoming increasingly common across 

Europe, their impact on economic sustainability seems limited by lack of experience and 

knowledge, which hinders the dissemination of this distribution model and the dissemination of 

innovation. 

The exchange of information and knowledge as well as cooperation between actors involved in 

the agri-food network are therefore the main factors supporting the competitiveness and 

sustainable development of SFSCs. It is necessary for small farms and agricultural producers to 

cooperate within integrated short chains in order to produce a sufficient number of products and 

to create a common approach regarding the attributes and quality of products. The concept of SFSC 

might have also global aspects. The ongoing liberalization of trade in agri-food products and the 

growth in the volume of exchange might also create opportunities for development of European 

short food supply chains. 
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Introduction 

The EDI system is necessary to achieve the set goals, as it allows shortening the time of customer 

service completion. It is well known that the longer the customer service time, the longer it takes 

to freeze the company's financial resources [Cyplik, et al., 2017]. As a consequence, it may result 

in a lack of financial liquidity and lead to perturbation in the company's operations. For this reason, 

it is important to analyze the EDI system in an enterprise that produces goods [Naraynan, et al., 

2009; Cyplik, et al., 2017]. It is therefore necessary to test the EDI system used in business 

management. It improves customer service and significantly improves the quality of this service 

[Cadle and Paul, 2010; Nour, et al., 2016]. These activities can significantly help Computer 

Science. It should be remembered that an IT system is a tool used to integrate data from multiple 

sources and which are distinguished by identifiers and transformed into a specific stream of 

information [Naraynan, et al., 2018; Hoc-Hai, et al., 2017; Matthew, et al. 2016]. This information 

is then collected in the database and is the result of the implementation of the main planning 

processes and implementation of processes [Palacias, et al., 2016; Fareh and Penha, 2015]. An 

interesting solution is the integration of the IT system with the telecommunications system leading 

to the creation of an ICT system, which allows access to the computer system of every enterprise 

to the telecommunications network [Vesela, 2017; Musawe and Wahab, 2012; Gengeswari and 

Abu Bahar, 2010]. This leads to integration between the IT and ICT systems, enabling the 

processing of information and placing them in the cloud, which becomes a place and computing 

power related to enterprise servers [Gengeswari and Abu Bahar, 2010;  Fiaidhi, et al., 2017]. 

Thanks to this solution, every employee can work on documents in real time [24]. This enables 

electronic data exchange (EDI) in a closed group of users [Gengeswari and Abu Bahar, 2010] and 

allows you to use its main advantages. They are also the basis for carrying out tests of the 

occurrence of these elements in individual enterprises. In this way, it is possible to assess to what 

extent the EDI system or its components are installed and used in the surveyed enterprises to 

influence the effectiveness of their functioning. 

Materials and test methods 

The research covered small enterprises in Poland and Russia, while for comparisons, a random 

sample of 100 enterprises, i.e. 50 enterprises in Poland and 50 enterprises in Russia, which deal 
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with the production of machinery and equipment was established. Selected companies were 

directed to specially developed questionnaires in which they explained what they are used for and 

what is the purpose of the research. Responses were received from 24 enterprises, in 12 enterprises 

from Poland and 12 companies from Russia, which accounts for 24% of the surveyed enterprises. 

The results of the obtained tests were subjected to statistical analysis using the Statistica program 

for this purpose. Respondents answered questions related to the EDI system and the use of 

individual elements of this system. 

Findings 

Research on using the advantages of the EDI system showed that cost minimization is used in 

Polish enterprises in 18% more than in Russian enterprises, while the optimization of inventory 

management is 33% higher than in Russian enterprises. However, quality activities in Russian 

enterprises are higher by 7.3% than in Polish enterprises and the improvement in relations with 

partners is higher by 21% in Russian enterprises. 

Comparing individual elements within the productivity of enterprises, it can be seen that the 

following elements dominate in Polish enterprises: promoting open communication 8.4%, optimal 

organization of meetings 9.67%, request for help 24.42% they are bigger than in Russian 

companies. On the other hand, Russian companies have an advantage in setting standards by 

37.25%, setting goals by 61.9%, specifying expectations by 13.2%, ensuring independence by 

14.6% and booking time off from work by 68.51%. 

The research results indicate a different approach in the surveyed enterprises towards the EDI 

system. Skillful use of setting standards and setting goals gives the Russian company a greater 

perspective in the area of EDI production and use. 

Summary 

The conducted research has shown that the EDI system is used in both Polish and Russian 

enterprises. The scope of application of this system varies and depends on the concept of its use 

by the management of enterprises. Using the advantages of the EDI system by Polish enterprises 

is mainly focused on the optimization of inventory management, minimization of costs and 

productivity of the enterprise, while in the case of Russian enterprises, activities are aimed at 

improving relationships with partners, the quality of the company's operations and productivity.  

A comprehensive assessment of Polish and Russian enterprises requires further research including 

assessment of business management through integrated logistics systems. 

Literature 

Naraynan S., Marycheck A.S., Handfield R.B. (2009).Electronic Data Interchange, Research 

Reviewand Future Directions. Decision Sciences Vol.40, no 1. 

Cadle J., Paul D.(2010). Business analysis techniques 72 esential tools for success, BCS London, 

2010. 

Naraynan S., Maruchek A.S., Handfield R.B. (2018). Electronic Data Interchange, Research 

Review and Future Directions. DSI Wiley. 



40 
 

Hoc-Hai T., Bernard C.Y.T., Kwak-Kee W. (2017). Organizational Transformation using 

Electronic Data Interchange, The Case of TradeNet in Singapur. MIS Quarterly. 

Matthew M.N., Lisa E., David N., Carhart-Harris R.L. (2016). Ego-Dissolution and Psychedelics, 

Validation of the Ego-Dissolution Inventary (EDI). University Vincennes Saint Deris Paris. 

Palacias R.M., Mendes T.S., Sano R.Y., Wu D.Ch., Akihara T., de Almedia Mazano R.P. (2016). 

Choroidal tchickness using EDI-OCT in adult-ouset vitelliform macular dystrophy, IJRV no 12. 

Fareh M.E., Penha F.M. (2015). Tomografia de coerencia optica-OCT-dominio spectral e novas 

technologies. 3 rd ed. Rio de Janeiro, Cultura Medica. 

Vesela L.(2017). Factors Affecting the Adoption of Electronic Data Interchange, Acta 

Universitatis Agriculturae et Silviculturae Mendealione Brunensis 65(6). 

Musawe M.S., Wahab E. (2012). The adaption of electronic data interchange (EDI) technology by 

Nigerian SMEs, A conceptual framework. JBME Vol 3(2), pp. 055-068. 

Fiaidhi J., Mohammed S., Mohammed S. (2017). EDI with Blockchain as on Enabler for Extreme 

Automation. Browse Jaurnals &Magazines. IT Professional Vol.20,4,pp.66-72. 

Cyplik P., Zaborowski T., Shvartsburg L. (2017). Situation of costs in the logistic process of 

enterprises. LogForum. 

Nour M.M., Evans L., Nutt D., Carhart-Harris R.L. (2016). Ego-Dissolution and Psychedelics: 

Validation of the Ego-Dissolution Inventory (EDI). Front, Hum. Neurasci. zVol. 6. 

Gengeswari K., Abu Bahar A.H. (2010). Integration of electronic data interchange: a review, 

Journal Kemannsicean bil. Vol. 6, pp.63-69. 

  



41 
 

2.3 Assessment of Rural-Urban Vegetable Supply Chains in Nairobi 

(Bensolomon Baraka1, Cormac O’Sullivan2) 

1 HELP Logistics (program of the Kuehne Foundation); 

   e-mail: bensolomon.baraka@kuehne-stiftung.org (corresponding author) 
2 HELP Logistics (program of the Kuehne Foundation); 

   e-mail: cormac.osullivan@kuehne-stiftung.org 

Keywords: Supply Chain, Smallholder farmers, Institutions, Social capital, Markets. 

1. Introduction 

Kenya has recorded increasing economic growth over the past decade with its capital Nairobi, 

being considered the hub of commercial and industrial enterprises in the region. This has resulted 

to an increasing rate of rural-urban migration. In Nairobi, there are approximately 2.5 million 

residents living in informal settlements (slums) with a high number of them suffering from 

micronutrient deficiency. Thus, ensuring the food and nutritional needs of these residents is met is 

of critical importance. 

The Kenyan agricultural supply chain faces several risks which include; information asymmetry, 

difficulty in contract enforcement, poor infrastructure and technical capacity of actors (Alene et 

al., 2008). These risks play a major role in: determining the participation of smallholder farmers 

in specific supply chains, farmer productivity levels and they influence the affordability of 

agricultural produce on poor urban consumers. In that regard, this study examined the flow of 

vegetables to Nairobi’s informal settlements in order to develop policy recommendations to 

promote the interests of smallholder producers and poor consumers in this supply-chain. The 

outputs gathered are expected to inform decision makers on necessary investments to alleviate the 

poverty of rural farmers and households and improve the food security status of poor urban 

dwellers.   

Therefore, the study objectives put forth were: 

1. Assess the flow of fresh foods from rural and/or peri-urban to urban regions. 

2. Identify causes that foster or hinder improvement of the linkages between actors at various 

levels. 

3. Propose sustainable investments for improvement of the efficiency and effectiveness of the 

supply chain. 

 

2. Methodology 

2.1 Study Areas 

The study was carried out in Nairobi and its peri-urban farm areas. The sample population from 

the informal settlements came from; Kibera, Mathare and Kangemi where vegetable vendors in 

these locations were interviewed. Additionally, the central urban markets in Nairobi of Wakulima, 

Gikomba and Kangemi formed part of the sample area. Lari and Juja regions which were identified 

as the main vegetable production sources by the wholesale-traders in the central urban market also 

formed part of the sample.  

mailto:bensolomon.baraka@kuehne-stiftung.org
mailto:cormac.osullivan@kuehne-stiftung.org
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2.2 Sampling procedure and size 

For vendors in the informal settlements (neighborhood markets), a transect sampling technique 

was used where the main road in the specific informal settlement acted as the baseline (starting 

point). Afterwards, 3 transects were chosen purposively from the baseline based on the vegetable 

vendors density along it. Subsequently, ten randomly selected vegetable vendors along that 

transect were included to the sample. Thus, based on the above outlined procedure, 90 vendors 

were included in the sample size. 

In the central urban markets, a random survey of vegetable traders in the central business district 

proved extremely difficult. Therefore, a two-stage clustered survey of randomly chosen traders 

was used within the three central urban markets being surveyed as it was much more practical. 

Further, incorporated in this two-stage procedure, a proportional-to-size random sampling was 

done with a sample of 40 percent of the various traders being taken in each of the three markets. 

This proportional to size random sampling technique helped to reduce overestimation, inter-cluster 

correlation and improve statistical efficiency that may have been lost due to clustering. In the 

central urban markets, a market trader headcount was adopted and used as the estimated trader 

population from which the sample size was arrived at. Therefore by using the randomly chosen 40 

percent, the total sample size from those markets was 60 traders. 

Finally, a purposive random sampling technique was adopted for smallholder farmers in the peri-

urban and rural farming regions. It was purposive since only farmers who produce vegetables for 

commercial purposes were interviewed. These farmers were identified with the help of Kiambu 

County agricultural extension officers in the respective sub-counties of interest. These sub-

counties were Lari and Juja. For the smallholder farmers, 60 randomly selected farmers in each of 

the outlined regions were interviewed thus making up a sample size of 120 smallholder farmers. 

2.3 Data collection & Analysis 

Data collection involved use of semi-structured questionnaires and focus group discussions.  Data 

analysis for this survey was conducted using the Statistical Package for Social Science (SPSS) for 

the quantitative data. For the qualitative data sourced from focus group discussions and some 

variables in the data collection tool, analysis of recurring themes was conducted. To facilitate this 

thematic analysis, these recurrent themes were coded accordingly and introduced into the SPSS 

templates as quantitative data. 

3. Findings 

3.1 Overview of the flow of vegetables in the rural-urban supply chain 

3.1.1 Rural and Peri-Urban Areas 

In terms of the demographics of those surveyed, at the Peri-urban level, male farmers made up 

nearly 69 % of all farmers interviewed. The average farmer was 44 years old, had 2 years of 

experience in vegetable farming and selling and less than 2 acres of land with the share under 

vegetable crop production at 1 acre.  

In terms of farmer engagement with different distribution channel strategies, most of the 

farmgate transactions involved male farmers, estimated at 81%. Among those farmers that sold 

to local producer markets, the most predominant were female at 58 %. Farmers that 

predominantly sold to urban markets were mostly male (81%). In terms of the final category of 

farmers; those that sold to producer associations / marketing NGOs, 75% were male. 
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3.1.2. Central Urban Markets 

In these markets, the survey estimated size of female traders (58%) was higher than that of the 

male (42%). For most traders, 89%, they asserted that their decision to participate in these markets 

was based on the high number of buyers and sellers. Further, with regards to knowing sale prices 

of vegetables in other markets, most traders, 58 percent, did not. For those respondents who 

claimed to know (majority were male traders, 80 percent), they alluded getting this information 

from market /rural brokers and other traders who they have good relations with (trusted to relay 

reliable information). This knowledge was essential to facilitate searching for better markets.  

3.1.3 Neighborhood Markets (Informal settlement markets) 

The majority of traders in neighborhood markets were female (85%). Certain variables played 

essential roles in influencing their choice of markets when sourcing for vegetables. Freshness of 

produce (92%), adequate quantities of vegetable (83%) and price of the vegetables (80%). 

Further, most traders (61 %) asserted they had informal contractual arrangements with traders in 

central markets to allow them get vegetables on credit. This was due to the low income status of 

their customers; there were high rates of default among those who buy on credit. Therefore, traders 

would also be forced to purchase vegetables on credit to allow them have enough time to recoup 

the lost capital. 

3.1.4 Transportation, Storage and Packaging 

Most farmers did not own any means of transport3 and likewise claimed cost of transportation as 

being the biggest determinant of the mode of transport chosen (60%). For most traders in the 

neighborhood informal settlement markets, they relied on hired transportation (67%). Cost of 

mode of transport (71%) was also the most important determinant of mode of transport chosen.  

Based on the above finding, cost of transportation, high hiring costs can be postulated to result in 

a decline in vegetable supply to the city and informal settlements. Moreover, it’s important to note 

that through the whole supply chain these means of transport do have competing needs as they are 

not specifically meant to transport vegetables. In that regard, their unreliability has already led to 

revenue and produce loses for some of the respondents interviewed. This affirmation of loss is 

observed where 67% of respondents in the Peri-urban areas, 42% in central markets, and 43% in 

neighborhood markets claimed to have incurred varying degrees of economic and food loss due to 

this unreliability. 

A lack of formal or standardized storage space was noted as common throughout the network. 

However, as these commodities are fast moving, this is not as much of an issue unless during 

periods of glut as the packaging material used is inadequate. In terms of storage, 84 % of Peri-

urban respondents declared they had no access to a formal/closed storage space for their 

commodities. In central markets, 79% of storage space was considered informal/open. In 

neighborhood markets, no access to formal/closed storage was noted. However, 63% did note 

access to informal but closed storage (in their houses). 

In relation to packaging, it was observed that it was described as varied, non-uniform and non-

standardized. To ensure cleanliness and freshness, packaging can be seen as a mobile form of 

storage to guard against dirt and pollutants. In Peri-urban areas, 69% of packaging was described 

as being in a gunny bag while 31% was described as other. In central markets, 74% of produce 

was reported to be packed in sacks, 16% plastic and 10% none. In the neighborhood market, 85% 

                                                           
3 Only 15% of them claimed to own their personal means of transport and of this the majority (40%) owned motorcycles 



44 
 

of the traders reported using gunny bags as the packaging material of preference to allow for air 

circulation. 

3.2 Factors that foster and hinder improvement of supply chain linkages. 

3.2.1 Social capital 

Collective action arises when people with the same purpose come together to achieve certain 

shared objectives that mainly involve improvement of their well-being (Kirsten et al., 2009).  

Strong collective action results from cohesive social systems i.e. high social capital among actors. 

Actors in this supply chain did exhibit high social capital as shown in Table 1 

Table 1: Social capital levels. (Y: Yes, N: No) 
 Member of any trader 

group/producer group 

Interaction with other 

farmer/trader 

Influenced another person 

to participate in this 

supply chain 

Peri-urban regions Y: 60%    N: 40% Y: 91%   N: 9% Y: 90%   N: 10% 

Central markets Y: 68%    N: 32% Y:78%    N: 22% - 

Neighborhood markets Y: 77%    N: 23% Y: 71%   N:29% - 

Source: Own research. 

This high social capital has been used by actors to know prevailing market prices and know where 

to source for vegetables among neighborhood traders. For central market traders, this high social 

capital is used to; know prevailing prices, negotiate for supplies of produce, strengthen informal 

insurance and credit mechanisms, use common transport method and discuss new areas to source 

for produce. Among farmers in the peri-urban regions, the high social capital was leveraged in; 

enhancing information sharing on prices and markets and improved diffusion of technology 

especially seed varieties. 

3.2.2 Supply chain coordination 

Researchers have claimed coordination failures arise due to information asymmetry among actors 

(Kirsten et al., 2009). From the Focus Group Discussions, reasons why coordination failure was a 

common occurrence in this supply chain were; prices are never announced publicly, goods are 

highly differentiated with no formal standardization or classification system and contracts are oral 

and unstandardized with virtually no recourse to legal action for contract enforcement. 

As a result of these coordination failures and weak institutions in the supply chain, actors employed 

coping mechanisms to reduce risks in their marketing activities. These mechanisms included; 

performing thorough physical inspection at the aggregation point before purchase, transporting 

produce at night and early morning, selling their produce at low prices, selling their old stock first 

before selling the most recent, mixing their old stock with their new stock and re-division of 

bunches to smaller quantities among others. 

Similarly, some coordination risks in this supply chain that act as a hindrance to its development 

were identified. This risks mainly involved unwillingness of farmers to invest in output enhancing 

inputs due to lack of information on market demand, cold chain storage or driers among others. 

Further, as most farmers have inadequate capital and credit facilities, they rely on the private sector 
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and the government to provide this complimentary investment as a key incentive for them to 

increase participation in the urban food supply chain.  

4. Conclusions and Implications 

Proposed interventions in this supply chain are pegged on reliable institutional arrangements. 

Institutions will reduce transaction costs and improve supply chain coordination through 

information sharing, leveraging on economies of scale (for transportation), improving farmer 

bargaining power, reduction in occurrence of opportunistic behavior among actors and finally 

reduction of coordination failure. 

In this supply chain, the most essential institutional arrangements to bring in benefits to actors and 

are easy to implement will rely on social capital as it facilitates contract enforcement in both cases 

of high and low information and where collective action is high. As all groups of actors in the three 

survey areas exhibited high bonding capital among themselves, their ability for collective action 

is high. Therefore, by introducing contractual arrangements with other actors like transporters, 

marketing NGOs, government marketing agencies and extension services this will provide a 

conducive environment for supply chain integration. Further, in this proposed arrangements, 

transaction cost reducing structures will be essential depending on the goodwill and investment 

capacity of the different actors e.g. In the provision of communication infrastructure, trading 

standards, and bridging capital among the groups of actors among many more. Moreover, this high 

collective action can be essential in designing basic financial and credit services for the actors in 

these supply chain. This can be done through contractual arrangements with financial service 

providers. 

Finally, improved technology i.e. communication infrastructure would improve farmer market 

intelligence. Similarly, cold chain storage and vegetable solar driers would preserve their 

vegetables and prevent farmers from being exploited by brokers and improve their ability to absorb 

any demand-supply related shock. 
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Introduction 

A food supply chain refers to the processes that describes how food from a garden or farm ends up 

on dinning tables. The processes include production, processing, distribution, retailing, 

consumption and disposal. The food we consume reaches the table via food supply chains through 

which food moves systematically in a domino-like motion from producers to consumers while the 

money consumers pay for food goes to people who work at the various stages along the food 

supply chain in reverse direction. Every step of the supply chain requires human or natural 

resources. The food supply chain is domino like, when one part of the food supply chain is affected, 

the whole food supply chain is affected, which is often manifested through changes in price. As 

the food supply decrease, demand increases and price increases. Thus, the two-sided causality that 

connects farmers and consumers is mediated by these two 

sets of domino causalities (Figure 1). 

Figure 1. Movements of food and money in a simple food supply chain 

Farmer .>>> Processor >>> Distributor >>> Retailer >>> Consumer 

Farmer .<<< Processor <<< Distributor <<< Retailer <<< Consumer 

>>> Movement of food 

<<< Movement of money 

In addition, both movements of food and money are facilitated by “pulls”and “pushes”. In a food 

supply chain, producers and processors push or supply food and consumers pull or demand food 

thereby facilitating the dominoes (food) to fall (move) towards the consumer. Similarly, producers 

and processors pull money and consumers push money to facilitate the movement of money from 

consumers to producers. Thus if consumers pull for food or push for money is weak or absent, the 

producers' push for food or pull for money would have to be strong in order to keep the food supply 

chain moving. 

Papua New Guinea has a population of 7.3 million people spread across diverse geographical 

terrain. The nation faces formidable development challenges, ranking 176 of 186 countries on the 

Human Development Index (a composite measure of health, education, and income.) PNG has a 

gender equality index of 133 out of 149 countries (UNDP, 2014).. The formal sector of PNG's 

economy is focused on export while subsistence and semi-subsistence activities make up the 

informal sector. The mining sector is making leaps and bounds but the rural communities still 

languishing in poverty. As a developing county, PNG lacks adequate infrastructure, limited power, 
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poor communications networks and problems of security and safety. Studies by Bourke and 

Harwood (2009) reported that health and education services are generally poor, and as a result life 

expectancy is short and all measures of health, education and literacy is the worst in the Asia-

Pacific region. 

Method 

A brief review of available literature of the food supply chains in Papua New Guinea was carried 

out for a period of two weeks. It must be noted at this juncture that the time period of two weeks 

of literature review can not do justice to the purpose of this paper however, at least a glimpse of 

the situation in Papua New Guinea can be appreciated. Examples discussed in this paper include 

sweet potato supply chain and vegetables supply chain. The coffee supply chain and cocoa supply 

chain will also be discussed later in the main paper. 

Findings 

Sweet Potato Supply Chain - Sweet potato is grown all throughout Papua New Guinea and is an 

important staple food crop providing a significant portion (40%) of all food energy. More than 70 

% of sweet potato is produced in the highlands whilst the balance is grown on the coast. Sweet 

potato is increasing in importance as a cash crop for the small village farmer to generate income 

in a market economy that is slowing but surely modernizing. Estimation by Bourke and Vlassek 

(2004) put total sweet potato production in PNG around 3 million tonnes. Other studies (Spriggs, 

2005) have reported that the proportion of sweet potato production sold has been estimated at 

approximately 60,000 tonnes annually (or 2% of total production of around 3 million tonnes). The 

mining boom and urbanization have given rise to the market potential of sweet potato. The coastal 

cities of Lae and Port Moresby have significantly increased their demand as a result of these 

factors. Chang and Irving (2013) reported that the quantity of sweet potato shipped from Lae to 

Port Moresby has more than doubled since late 2010. However, expanded marketing opportunities, 

and potential crop profitability, have been constrained by the high cost of marketing, as well as by 

product losses. Studies by Irving et al.,(2011) have reported that marketing costs can account for 

75% of the total costs while post harvest losses can be as high as 30-50%. 

Vegetable Supply Chain - Vegetable farmers in highlands, for example Goroka, in the Eastern 

Highlands Province are faced with high transport and storage costs and logistical complexities. 

Most farmers in Goroka transport their produce to market in the major coastal port of Lae, 

approximately a six hour trip. There is a complete lack of refrigerated road transport available, 

resulting in high losses. Farmers resort to transporting their produce in the cool of the night despite 

safety and security concerns. Hardier vegetables such as onions, carrot, potato, sweet potato, 

English cabbage, avocado, are taken to Lae via the Highlands Highway, either packed into 20-foot 

containers, 3-6 tonne trucks, or in public motor vehicles (PMV). Road transport of fresh produce 

from the Highlands to Lae takes at least 2-3 days, depending on what form of transport is used. 

These are then transferred to shipping containers and moved to Port Moresby by sea. The whole 

journey from the highlands to Port Moresby usually takes 7-10 days, taking into account the 
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weather and other factors (Bonney et al. 2012). Highly perishable and higher value vegetable are 

flown from the highlands to Port Moresby on regular passenger flights. The flight takes an hour. 

These include tomato, broccoli, cauliflower, capsicum, spring onion, French beans, sugar fruit, 

wombok and lettuce. In some cases, they are transported by road to Lae, without refrigeration and 

then put into chiller containers from Lae to Port Moresby by sea. Mixed container loads of 

vegetables are problematic for post harvest quality because of a lack of understanding of 

differential ethylene production by different vegetables and fruits, as well as inadequate packaging 

and rough loading into containers (Bonney et.al, 2012). 

Against the backdrop of this complex logistics network and limited key transport infrastructure – 

considering that fresh produce are highly perishable – timing and coordination between different 

actors in the fresh produce supply chain are crucial. If farmers, traders and processors seek positive 

returns from fresh produce, they must either pay the cost of air transport, or rely on a highly 

coordinated value chain. 

Constraints -The constrains facing the agricultural sector and hence food supply chains have been 

the subject of much analysis, and many of these constraints have remained unchanged for decades 

as reported by Igua (2001). These constraints include:  

 Negative effective rates of protection – The negative rates of protection arise from 

moderate to high tariffs on transportation equipment, fuel and other industrial products. 

Effective rates of protection were in the order of 30 to 50%. Anticipated tariff reductions 

on the part of Government will lessen and ease the problem. Our smaller and vulnerable 

communities which play important roles in global value and supply chains must not 

become collateral damage. The government and business must be responsible in their role 

to restore confidence in the contribution that trade and investment make to improving l 

living standards and creating employment. 

 The poor quality of extension services – Under the Organic Law, agricultural extension 

was a devolved function, but it was frequently accorded little priority by provincial 

governments. The Coffee Industry Corporation is the only industry association with a 

comprehensive extension process. Palm Oil is also relatively well catered for within the 

industry through services provided by large holder estates. Some extension services are 

also made available through various donor-funded project such as the Productive 

Partnerships in Agriculture Project (PPAP) Cocoa Component and Coffee Component 

funded by the World Bank. The poor quality of extension services arises from a low level 

of funding and a fragmentation of support services across a growing number of institutions 

that make coordination difficult. The National Department of Agriculture and Livestock 

(DAL), provincial governments, autonomous corporations, statutory bodies are mandated 

entities responsible for the provision of extension services. The poor quality of extension 

is particularly a constraint for smallholders who tend to have low productivity levels. In 

line with the general direction of fiscal reforms, a range of measures has already been taken 

to bring agricultural support closer to farmers. DAL has decentralized some of its functions 

to regional offices, community and NGO participation in the provision of support services 

is to be encouraged, and local communities are to receive for small-scale communal 

development.(e.g. irrigation, agro-processing etc.). Under the provincial government 

reforms, the effectiveness of extension services will depend heavily on the development of 

capabilities at the local level. Given the existing weakness and the fragmentation in lines 
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of authority inherent in the provincial government system, the development of these system 

will be a significant challenge. 

 A shortage of credit for smallholders - In the late 1990s pressure was on the government 

to empower the smallholders with loans or credit facilities. Despite the provision of 

governmentsubsidized finance from the Rural Development Bank and commercial banks, 

the needs of smallholders are widely believed to be unattractive to the banks, constraining 

their growth. Land tenure system has often been blamed for slow pace of development of 

agriculture. Customary ownership of land bestows ownership of land on the clan and 

legislation prevents sale of customary land unless it has been converted first to leasehold 

land. Since most lands are not registered, it is difficult to get agricultural loans from the 

banks which requires collateral. 

 High debt level in the plantation sector - The Rural Development Bank of Papua New 

Guinea was restructured to address the large accumulated debt in agriculture, particularly 

the coconut plantation sector. The poor and unscrupulous management has given rise to 

numerous run down coconut plantations in the country. It is most likely that all the debt 

have been written off by the government. 

 Poor infrastructure, particularly transport -The poor state and high costs of transport and 

communications are major impediments to food supply chains and hence agricultural 

development and improved livelihood. Good transportation network is imperative for 

development in PNG, which is dissected by numerous river systems, mountain ranges, and 

many islands. In this era of information technology, internet, telephone and mass media 

are important for timely information between the buyers and sellers for sustainable food 

supply chains. 

 Difficulty in obtaining secure access to land - The difficulty in obtaining secure access to 

land in Papua New Guinea is particularly important to the agriculture sector. The problem 

is largely due to the customary ownership of land (97%) which does not provide individual 

land titles. Only 3% is under leasehold or freehold title. 

Conclusions 

A reliable and sustainable food supply chain is needed in Papua New Guinea. It is possible to 

achieve this utopia providing all the logistical constraints are minimized and or removed, to 

ensure a smooth flow of food from the producer to the table. PNG stands at the crossroads. 

One road takes us towards open markets, dynamic flows of goods and services, investment, 

and people, and inclusive growth. The other leads us backwards towards protectionism, 

exclusion and regional economic slowdown. Holding back progress in PNG is detrimental to 

our livelihood. If the government truly desires inclusive growth for our communities, small 

business and those impacted by technological change, we must continue to reduce barriers to 

trade and investment, and not to introduce new restrictions. There is real concern at the 

escalation of protectionist rhetoric and action in PNG and the region as a whole. In terms of 

extension services, the provincial governments must increase funding along with increased 

skilled an qualified manpower to carry out extension duties. Field days and promotion of new 

agricultural technologies should vigorously be encouraged. 

With respect to land access, the government has attempted to address the issue through the 

development of legislative strategy for customary land registration, including national 
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framework legislation, land dispute resolution and the alienation of land for use, in this case, 

agricultural development. Improvements to the existing cumbersome land administration 

system are also pursued with the assistance of donors. Little progress has been made and the 

World Bank financed land mobilization project was canceled. The prospect for a resolution of 

these constraints is very small, given the importance of land to the country's culture.. However 

for genuine farmers, the only way forward is for the conversion of customary land to lease hold 

land, enabling access to credit facilities. In order for rural communities to participate 

meaningfully in the cash economy transport infrastructure must be built. Farmers in the most 

remote regions are encouraged to grow cash crops on the assumption that the government will 

provide a market and transportation for their produce. The government's promise to built roads, 

bridges, wharves and jetties to connect the producers to markets to ensure a smooth and 

sustainable flow of food supply chains, has been mere rhetoric. The onus is on the government 

to come good and built the promised transport infrastructure. 
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Introduction: 

The demographic aspects and provision of public services are fundamental for the development of 

agribusiness and the economic behavior of those who participate in them. Behavioral economics 

and its strategies allow us to take advantage of predictable patterns in human decision making in 

order to overcome the barriers to behavioral change. Behavioral economics tries to incorporate 

ideas from other social sciences, especially psychology, to enrich the standard model. Interest in 

the psychology of human behavior is a return of the economy to its origins. Adam Smith alluded 

to key concepts such as aversion to loss, overconfidence and self-control. The objective of this 

research is to diagnose the situation of the demographic aspects and provision of public services 

in the agribusiness of the bivalve mollusk Concha Prieta "Anadara tuberculosa" (Sowberry) and 

the possible strategies to formulate to obtain the necessary improvements, in the framework of 

behavioral economics. 

Methods 

The quantitative study carried out was descriptive, not experimental, field, ex post facto and cross-

sectional. It includes a prospective approach. It was developed in the Jambelí Archipelago, located 

southwest of the province of El Oro, south coast of the Republic of Ecuador, specifically in the 

commune of Las Huacas, which has the responsibility of guarding 1,070 hectares of mangrove 

ecosystem. 

The population studied was made up of 68 members of the Association of Artisanal Shellfish 

Farmers, through a census. The registration was obtained from the parish council of Jambelí. 

mailto:crmonroy@etsii.upm.es
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A questionnaire structured in categorical and quantitative variables, consisting of open and closed 

questions, was designed and validated. The validation was carried out by a panel of 5 experts, and 

its reliability was determined using the Cronbach's Alpha technique, of which a value of 0.88 was 

obtained. In research works related to qualitative data similar to the study, Sánchez (2018) obtained 

an Alpha of 0.87 and (Alonso et al., 2017) ≥0.75 recommending the use of values higher than 0.70 

which enables the acceptance of the survey model. 

The information obtained through the structured survey method was tabulated in a database in 

Excel, then processed through the statistical program SPSS version 24 for its descriptive analysis 

and applying a Chi square test. Based on the results obtained, graphs and tables were prepared for 

their respective interpretation. 

Findings 

It was evidenced that the majority of inhabitants of the commune of Las Huacas are men (57%), 

while women represent 43%. Likewise, it was obtained that the predominant ages in the population 

under study were in the range of 26-33 years, which represented 33.33% of the total age 

distribution of the collectors of the Las Huacas site, of which 13.3% are men and 20.0% are women 

of said subtotal, followed by age groups from 34 to 41 years, 42 to 49 years and from 50 to 57 

years, in the same order of proportionality. 

Regarding the educational level, it was found that 76.30% of the population under study has 

completed primary school studies and only 2.60% completed high school studies, finding no 

evidence of a relationship between the variables of gender and instruction level. 

Regarding the social variables and public services, it was found that only 2% of the bivalve 

mollusk collectors have social security. Sewage and fixed telephone services coverage is 0%, that 

is, they are non-existent in the community. On the contrary, in a positive sense, it was evident that 

the electricity and potable water service has a coverage of 100% in this community, reaching a 

range fromintermediate value to high the coverage of mobile telephony services with 72.72%, 

Internet with 60.50% and TV-Radio with 82%. 

Based on these findings, the application of the following key strategies for the development of 

behavioral economics is suggested prospectively: framing of messages, behavior and choice are 

dependent on the context, effect of similar people or partners, use of the default values, active 

option improved and finally, taking advantage of social forces. 

Conclusions and consequences 

It is concluded that the shellfish collector population in the island of Las Huacas is young, with a 

predominance of males and a completed primary school level. In terms of public services, there is 

a moderate to high coverage in most of the services, especially mobile telephony, Internet and TV-

radio, which can serve as a means of transmitting messages and information that can positively 

transform the economic behavior of shellfish collectors, based on theories related to behavioral 

economics. 
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Introduction:  

The economic crisis has been adversely impacting three key issues associated with the 

sustainable development of young people across the world: employment, enterprise, and 

development funding. African youth, who comprise nearly 70 per cent of the region’s 

population, are feeling the impact of the crisis as they face numerous challenges in their attempt 

to find decent employment, gain access to credit and create businesses. This represents quite a 

paradox, as a high proportion of these young people have vision and ideas that could provide 

them with employment through enterprise development. 

Creating Opportunities for Rural Youth (CORY) is based on to promote immersion of the rural 

poor young women and men in the principles and ideas around the character, psychological and 

attitudinal demands of entrepreneurship, as well as the provision of technical assistance such as 

basic skills training on entrepreneurship development and other management efficiency 

enhancement modules. By making entrepreneurship, business management, and technical 

trainings available to rural poor young men and women, this objective will provide services that 

will reduce poverty and raise incomes. 

Methods:  

Group discussion’s, Face-to-Face meetings, Presentations, Question and Answers  

Findings:  

In West and Central Africa (WCA), agriculture accounts for 30 per cent of the economic activity 

and employs 60 per cent of the region’s economically active population. There is a need for 

further investment in the agriculture sector to allow rural entrepreneurs to take advantage of new 

and emerging market structures and to have access to the latest in agricultural technology and 

livestock production systems - and thus meet the needs of both the rural and urban populations of 

the region. Young rural entrepreneurs need support to sustain and grow their enterprises, and 

more young people need to be encouraged to get involved in the agriculture sector.  
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Conclusions and Implications:  

As bottom-up entrepreneurship becomes a popular paradigm to foster economic growth in 

emerging economies and especially in West and Central Africa, attention is now being focused 

on rural youth entrepreneurship. This is driven partly by growing national and international 

recognitions of the need to address youth development challenges especially the alarming youth 

un- and under-employment rates in sharp contrast to the high opportunities not yet fully tapped 

in farm and non-farm business in developing countries. There are number of evidences to 

support this argument6. The recent UN survey on the development of a System Wide Action 

Plan on Youth identifies three key factors that affect youth employment: lack of entrepreneurship 

and vocational education; lack of financial literacy and business skills, and lack of access to 

financial services, including loans, savings, equity, and youth friendly financial products. As 

stated in a report in the Stanford Social Innovation Review, the lack of appropriate training and 

lack of experience renders rural African youth entrepreneurs as risky investments from a 

financial point of view and the lack of finances implies that rural youth entrepreneurs don’t get 

the opportunity to employ the “fail often and fail fast” approach that is often associated with 

entrepreneurial learning in the developed world.  

To successfully develop adapted financial products targeting rural youth, the methodology will 

special attention to the following operational mechanism: 1) ensure coordination and 

communication between Banks; and rural Micro Finance Institutions. Banking will allow the 

rural youth to have reliable and secure access to financial services and products on their mobile 

phone to transfer or save money, pay bills or make purchases.  
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Introduction 

Poland and Brazil are countries where the introduction of corporate social responsibility (CSR) 

has had a recent history (Stehr, et al. 2019, Dlugopolska-Mikonowicz, et al. 2019). They are also 

economies where the food industry has an impact and a high dependence on the economy, 

environment and society. The food industry in both countries is one of the largest manufacturing 

sectors in terms of output value, employment and international trade. As expected, in Poland and 

Brazil, CSR is quickly gaining importance in the food industry’s practice and research.  

In food industry practice, the pressure of more environmentally and nutritionally mindful 

consumers has led the food transnational corporations to make more endeavours towards restoring 

their reputation and legitimacy (Mohr, et al. 2001, Lerro, et al. 2018). Both transnational 

corporations as well as small and medium-sized enterprises (SMEs) are looking for ways to create 

value and competitive advantages. Consequently, social responsibility has become an urgent topic 

for all food industry organizations’ practice. All of them, in a way, are concerned with the CSR 

challenges and project implementation as well as with the communication of social responsibility 

results to their stakeholders. 

In both the food and fuel industry, recently researchers have become more engaged in defining 

and describing CSR aspects (Hartman 2011, Formans-Hugg, et al. 2013, Poetz, et al. 2013, 

Luhmann and Theuvsen 2016, Luhmann and Theuvsen 2017, Benites-Lazaro, Giatti and Giarolla 

2018). Industry-specific and industry-related CSR are being discussed, and researchers are 

challenging the legitimacy of food industry CSR. Firstly, they underline that food production 

concerns every individual, as it satisfies basic human needs. Hence, the main reasons for its 

determining are specific societal concerns such as securing sufficient quantity and quality of food, 

healthy nutrition, preservation of natural resources, traceability in food supply chains and 

networks, responsibility of food transnational corporations, animal welfare, and fair trade. 
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Some of the societal concerns towards the food industry are more apparent in developed countries, 

like the U.S (Rankin et al. 2011, Ross at al., 2015). Other specific problems are being challenged 

in countries like Poland (Kozera-Kowalska and Gołaś 2017, Wiśniewska-Paluszak and Paluszak 

2017) and Brazil (Araujo and Mendonça 2009, Liboni and Cezarino 2012, Breitenbach, Rodrigues 

and Brandão 2018). Based on this, it is preponderant to research and compare different cases to 

legitimize the notion of food industry CSR as well as to discuss specific reasons for its 

implementation and to think of the most effective ways of creating shared value for the food 

industry and society at the same time. 

In our research we assumed a special position of social responsibility and the existence of food 

industry specific aspects of CSR, in particular in emerging economies like Poland and Brazil. In 

the example of Poland and Brazil, we research the specific problems of CSR in the food industry, 

compare them and reach a conclusion on the notion of food industry CSR. The aim of the research 

is to compare CSR activities of food companies in Poland and Brazil and discuss the current status 

of food-related CSR. The research contributes to the ongoing discussion on a social responsibility 

framework for the food industry. 

Methods 

This study is based on summative content analysis, one of the techniques used in qualitative 

research. It is particularly useful for identifying and gaining insight into general trends followed 

by the surveyed entities. The content analysis covered the CSR reports made by food companies 

in Poland and in Brazil in the 2007-2018 period. Social responsibility measures were classified 

and coded by predefined categories of relevance for the food industry. The following specification 

of food industry social responsibility categories was used in this study: preservation of natural 

resources; healthy nutrition; food supply chains and networks; animal welfare; corporate 

governance; labour; and community development. 

Findings 

The study led to a comparison of specific measures for the food industry implemented in socially 

responsible food companies in Poland and Brazil. The main outcome of the research is the ranking 

of the covered initiatives and programs reported by food companies in both countries, the 

recognition of CSR leaders within the food industry and their main areas of responsibility.  

Conclusions and implications 

The paper discusses the current status of food-related CSR in Poland and Brazil. It shows the 

current need for discussing a CSR framework for the food industry in general as well as in regards 

to transnationals and SMEs separately.  

The results show that transnational food companies focus on philanthropy measures linked 

particularly to consumers, local communities and workers’ conditions. In this case, philanthropy 

is used as a form of public relations or advertising, promoting a company’s image or brand through 

cause-related marketing or other profile sponsorships. These remarks apply also to corporate 
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environmental protection measures, mostly oriented towards benefits, which in this case mean the 

economies resulting from reduced consumption of raw materials and favourable impacts for the 

company’s reputation, brand, image and consumer perception.  

In the case of food SMEs, the most important institutional challenge is enhancing their sustainable 

competitive advantage. For that reason, they are implementing activities aimed at creating 

sustainable value food chains and networks providing sustainable products and services. The 

companies quite often totally redefine their missions, visions, products, markets and value chains 

to be more integrated with society. They seek to implement new business models in which 

fulfilling social needs guarantees social value and a competitive advantage. 
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Introduction 

The idea of autarky has a long history and many facets. There have been fierce economic and 

political debates on autarky even in recent history, leading to the negation and unpopularity of this 

idea. The present policy follows the concept of sustainable development, and it has gained a new 

meaning as the local utilisation of renewable energy resources from the perspective of their inter- 

and intragenerational distribution; the local action is shaped by the global perspective. In liberal 

schools of economics (i.e. classical or neoclassical), autarky is usually considered from the 

perspectives of economic trade protectionism, closed economies, and threats to welfare (Amir et 

al., 2017; Kareken and Wallace, 1977; Vousden, 1990). Moreover, the term was vastly developed 

by the planners of centralized economies in Germany and socialistic countries (Brown and 

Neuberger, 1968; Carr, 1972; Saraiva and Wise, 2010). These analyses usually pointed out the 

economic inefficiency and authoritarianism (autarchy) of these economic and social orders. 

Therefore, the concept of autarky in terms of freedom, paradoxically, has a bad reputation in liberal 

economics.  

However, the concept of energy autarky related to the idea of sustainable development has 

different origins from the liberal economic debate (Dincer, 2000; Jenssen et al., 2014; Klein and 

Coffey, 2016; Müller et al., 2011; Omer, 2008; Rae and Bradley, 2012; Renn and Marshall, 2016). 

Self-reliance is perceived as an element of the global climate mitigation policy and the way of 

allocating social, economic, and natural resources from the inter- and intragenerational 

perspectives. Energy autarky is not a concept of isolation but an idea of using global resources 

locally. In other words, unlike in the economic debate, the circles of energy are locally locked to 

secure resources for a local community in terms of the postulates of sustainable development, that 

is, to secure them for other societies and future generations. However, energy autarky itself does 

not have to meet the postulates of sustainable development. This paper shows the relationships 

between the autarky concept and the sustainable development postulates at the example of the 

evolution of the approaches to bioenergy villages in Germany. 

Methods 

The research consists of three steps. Firstly, a model of energy autarky has been offered based on 

the system theory originally described in science by Bertalanffy (1968). A system is an entity that 

mailto:dariusz.pienkowski@up.poznan.pl
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consists of functional interrelated elements demarcated from its environment. The structure of the 

system’s elements is determined by its goals. The model shows the variety of the structures and 

features of energy systems offered in today’s debates on energy autarky. Secondly, the key 

postulates of sustainable development have been presented to define an autarkical sustainable 

energy system. Finally, the presentation of the evolution of the concept of bioenergy villages in 

Germany has been offered to illustrate the narrow approach to energy autarky resulted in the 

extensive production of biomass for power installations resulting in monocultures of energy crops, 

soil sterilization, and severe water shortages. The problems related with the first bioenergy villages 

challenged the sustainability postulates. Therefore, the idea has evolved into the new concept of 

smart or resilient villages and autarky at higher spatial levels. 

Results 

The approaches to autarky consist of many assumptions that should be clarified and interrelated in 

a consistent model of autarky. Figure 1 plots the key characteristics of energy self-sufficiency. The 

X axis presents the relationship between the supply of local energy sources and the local demand 

for energy in a system, while the Y axis reflects the strategies to deal with surpluses. The axes 

cross in equilibrium (i.e. the ratio of supply to demand equals 1) on the X axis and the point of a 

lack of grid feeding on the Y axis. The values of the X axis range between zero and infinity (i.e. 

<0, ∞>). The Y axis represents two extremes as follows: the local storage capacities and the degree 

of grid feeding.  

The model is founded on the following assumptions: 

 a system can be analysed at different levels of its functional (e.g. in terms of energy carriers 

or economic sectors) and spatial characteristics; 

 energy is a means for the socio-economic functions of a system, and the criteria for its 

boundaries are defined by the functions; 

 all energy sources (i.e. nuclear energy carriers, fossil fuels, as well as renewable energy 

resources) are included; 

 an energy grid is an energy infrastructure in the environment of a system with outside 

management of the system; 

  a local energy grid is an energy infrastructure fed only by local energy producers, and it is 

considered as a local storage system (the potential exchange between the parts of the system 

or storage in a locally provided infrastructure); 

 an energy grid has unlimited capacity for energy feeding;  

 local energy storage capacity occurs, although it is temporarily limited;  

 the storage of energy in a relative autarkical system is marginal and 

economically unreasonable;  

 the surplus beyond the storage capacity of an absolute autarkical system is marginal (it will 

generate a demand or not be produced); 

 there is a contractual assumption about the time horizon of relative autarky (usually one 

year); 

 a system is autarkical when the ratio between the locally generated supply and the local 

demand is greater than or equal to 1; 

 the degree of autarky starts from zero (i.e. a continuous scale);  
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 the system targeted at autarky is defined by a contractual assumption about the minimum 

ratio between the locally generated supply and the local demand; 

 an autarkical system is possible with the degree of each autarky (relative and absolute) above 

zero and with the mixed strategy of dealing with surpluses (i.e. certain degrees of both grid 

feeding and storage). 

Figure 1. The model of energy self-sufficiency. 

 

 

Source: own elaboration. 

Müller et al. (2011), referring to the original definition presented in the Brundtland Report in 1987, 

defined a sustainable energy system as follows: ‘it must be capable of providing the energy 

services demanded by the current population, whilst ensuring that future generations find the 

economic, social and ecological resources they require’ (Müller et al., 2011, p. 5800). In turn, 

Lund (2007) pointed out three main strategies of sustainable energy development: (1) energy 

savings (consumption), (2) energy efficiency (production), and (3) transition to renewable energy 

sources. Dincer (2000) also included the political problems of the growing demand for energy that 

followed the population growth, while Deutschle et al. (2015) refined the main strategies into an 

open-ended list of the goals of energy sustainable systems, including autarky, among others, such 

as energy, resource and cost efficiency, climate change neutrality, and renewable energy sources.  

A sustainable energy village should be evaluated with all these criteria and the degree to which it 

meets the requirements defined by its goals. Therefore, an energy autarkical village with efficient 

technologies based on fossil energy sources can be less sustainable than a village that is dependent 

on the solar energy provided by a neighbouring village. Similarly, an autarkical village with 
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efficient energy grid services, which invests in a costly, expensive to maintain, and resource-

intensive energy storage infrastructure, fails to satisfy the sustainability criteria in terms of 

resource and cost efficiency.  

The term bioenergy village has evolved in Germany since the first village was created in 2005, 

although it is firmly rooted in three ideas: 

- energy autarky; 

- bioenergy (i.e. energy produced from biomass); 

- rural areas and agriculture. 

The first criterion assumes that biomass has to cover fully the local demand for electricity and a 

minimum of 50 per cent of the local demand for heating; additionally, over 50 per cent of the 

heating infrastructure should be owned by the local consumers of heat energy and local farmers 

(Ruppert et al., 2010). In turn, the definition by the FNR4 due to the share of renewables accepts a 

minimum of 50 per cent of the demand for energy being covered by the regional bioenergy supply 

(FNR, 2017). However, the updated criteria weaken the share and importance of biomass in energy 

production, assuming as previously autarky in electricity and the coverage of a minimum of 75 per 

cent of local heat energy, both entirely from renewables; additionally, the focus is on raising the 

efficiency of energy use and production (Heck et al., 2014). The transformation has been described 

semantically by a prefix in brackets: (bio)energy villages (Heck, 2015, 2014). Finally, the concept 

of bioenergy villages has been transformed into a new idea of smart villages, which widely 

includes the following sustainability factors: (1) electricity, (2) heating, (3) land protection, (4) 

efficiency, (5) innovation, and (6) social participation (Heck, 2015; see also Heap, 2015; Hogan et 

al., 2017). The transition was mostly forced by the problems resulting from the biomass footprint 

(Anton and Steinicke, 2012; Hadian and Madani, 2015; Jenssen et al., 2014; Jering et al., 2012). 

Conclusions 

The concept of autarky (self-sufficiency and self-reliance) has returned to the economic debate 

with a new face of sustainable energy production and consumption. However, it is misleading to 

assume that energy autarky, as well as renewable energy resources themselves, are sustainable. 

There are additional criteria that should be met to achieve the goals postulated by the concept of 

sustainable development, such as efficiency or just distribution.  

There is no universal sustainable energy system in terms of time and space; for example, relative 

autarky is often the optimal solution in developed countries and absolute autarky in developing 

ones (Hiremath et al., 2007). Moreover, there are annual variations of the energy supply from 

renewables, different conditions for their use, and diverse intuitional and cultural patterns of 

consumption. Provided that all these elements are taken into account, that is, social, economic, and 

environmental, energy autarky will meet the postulates of sustainable development. The German 

energy policy, particularly intensively developed since the 1990s, has aimed at the concepts of 

local, regional, and national autarky related to renewable resources. The current position of the 

                                                           
4 Fachagentur Nachwachsende Rohstoffe e. V – Agency for Renewable Resources, financed by the German Federal 

Ministry of Food and Agriculture. 



66 
 

German policy assumes that it is mostly applicable at the higher levels (i.e. regional or national). 

The concept of local energy autarky is recommended for some small and specific communities. 
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Introduction 

Attention shifted to addressing the challenge of postharvest losses after the 1970s food crisis. But 

once food commodity prices started to fall, no one seemed to care anymore. Now postharvest loss 

is gaining attention again because of the blow that climate change is dealing with farmers’ harvests 

across regions of the world. Through impacts like shifting and unpredictable rainfall patterns, 

prolonged drought events, flooding, bush fires, desertification and losses that occur during 

postharvest handling, climate change causes serious loss of agricultural harvests leading to 

economic loss and threatening food security of smallholders.  

Sub-Saharan Africa is said to be the only developing region in the world where food insecurity has 

worsened in recent decades (Ringler et al., 2010 and FARA, 2014). Due to their limited economic 

development and institutional capacity, African countries are among the most vulnerable to the 

impacts of climate change (FARA, 2014). This situation is particularly more prominent in the rural 

areas with more poverty, food insecurity and malnutrition. Yet Africa’s population continues to 

grow at an estimated annual rate of 2.4%. The population is predicted to double its current 0.9 

billion people by 2050. In order to feed this population, crop production will have to increase by 

260% by 2050 (Bernard et al., 2015). To meet the Sustainable Development Goals on sustainable 

agriculture and food security by 2030 will mean having a system in place that is efficient enough 

to combat climate change in all its impacts. This is where postharvest handing and management 

becomes important since when postharvest losses are reduced, incomes can be increased and food 

security and nutrition improved. 

Rwanda is largely an agrarian country with about 85% of the people living in rural areas. Although 

poverty is said to have declined from 57% in 2005 to 45% in 2011 (IFAD, 2013), 43% of the 

country’s population are in extreme poverty and 66% of the poor population reside in the rural 

areas (Msaki et al., 2015). Rwanda has the highest population density in Africa. Moreover, the 

country is characterised by agro-ecological diversity, with 12 agro-ecological zones (KIPPRA, 

2017). The agricultural sector contributed 43% to the GDP in 2002, sustains 90% of the population 

(REMA, 2011 in Msaki et al., 2015), employs 80% of the labour force and is responsible for 45% 

of the country‘s export revenues (IFAD, 2013). Agricultural production is predominantly at a 

subsistence level because a large number of rural household’s farm plots are too small to support 

commercial production (KIPPRA, 2017). Since Rwanda’s agriculture depends on the quality of 
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rainfall, it is very vulnerable to the impacts of climate change. Also, the increased frequency of 

droughts period, floods, landslides and erosion that are observed considerably in the country 

decrease food productivity (REMA, 2011). 

The United Nations International Fund for Agriculture Development (IFAD) in March 2014 

agreed to fund a Climate Resilient Post-harvest and Agribusiness Support project (PASP) with 

support from the Government of Rwanda and other players. This project, which has three 

components, has the overall goal of alleviating poverty, increasing rural income and contributing 

to overall economic development of Rwanda. One of these components is the post-harvest climate 

resilient agri-business investment support that involves supporting farmers with the acquisition of 

relevant low-carbon postharvest infrastructures that can reduce postharvest losses and increase 

smallholders’ incomes. 

Methods 

This study assesses PASP with particular focus on current state of losses, adoption of climate 

resilience methods and technologies, and the impacts of these on food security for maize, beans 

and dairy farmers in Kayonza District. Kayonza District was chosen out of the twelve districts in 

Rwanda where PASP operates. This is because of its peculiar climate change vulnerability. Three 

hundred and fifty-six (356) farmers were sampled from thirteen PASP-beneficiary cooperatives in 

this district. Out of these cooperative members, 57 were from dairy cooperatives and the rest 299 

were farmers in maize and beans cooperatives. To assess the impact of the US$ 83.35 million 

project, the following research questions were to be answered using structured questionnaires 

shared amongst farmers in maize, beans and dairy cooperatives: 

1. What are the current level and causes of post-harvest losses in Kayonza? 

2. To what extent have the smallholder beneficiaries adopted post-harvest management and 

technologies? 

3. What is the nature of food security of smallholder farmer beneficiaries at the household 

level? 

Analysing Food Security 

In the current study, the questions in the original USDA Methodology were modified and expanded 

from 18 to 22 for easy coding in SPSS. For the questions in the original scale that included more 

than two options (such as those with Never true, Sometimes and Often), they were first recoded as 

a YES (for those who chose “sometimes” or “often”)/NO (for those who chose “never true”) 

question then a follow up to separate “sometimes” and “often” for those coded as “YES”. 

Similarly, questions that included follow up questions like “almost every month, some months but 

not every month, or in only one or two months” are simplified into often and sometimes, again for 

easy coding in SPSS. Having done this, we ended up with 22 questions. This also meant that the 

scale of analysing had to change. The new scale developed is shown in Box 2 below.  
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Table 2. Box 2 Modified categorisation of Food Security 

 

Source: Adapted and modified from USDA (2000); Nord et al. (2005) 

Findings 

The household size of the respondents ranges from 1 to 12 members with an average of 5.3 which 

is modestly close to 4.7 reported by the country’s institute of statistics. One hundred and eighty-

one (equivalent to 51%) of the respondents are females. Majority (46.9%) belong to the 31-45 

years age bracket followed by 46-60 years age bracket (29.2%). Out of 335 respondents, only 7.5% 

own land that is over 2 ha in size; 9.3% own between 1 and 2 ha of land; 45.6% have between 0.5 

and 1 ha and 37.6% own less than 0.5 ha of land meaning majority of the farmers are between very 

small cultivators (under 0.3 ha) and medium cultivators (0.9 to 3.0 ha) according to the National 

Institute of Statistics Rwanda. We found that females own smaller lands than male: the females 

own more of the less than 0.5 ha and between 0.5 and 1 ha while the males own more of 1-2 ha 

and greater than 2 ha lands. The dairy farmers have between 2 and 30 cows and produce between 

5 and 60 litres of milk per day. Majority of the farmers (88.2%) depend solely on farming as their 

source of income while only 11.8% engage in other economic activities not related to farming. 

However, many of the farmers diversify their agricultural production. Out of five groups of 

agricultural activities (growing maize, growing beans, rearing cows, rearing small domestic 

animals like goals, fowls and pigs, and growing other crops than maize and beans), only 11.8% of 

the sampled population are involved in just one, 14.3% engage in two, 31.2% engage in three, 

26.1% engage in four and 16.6% engage in all five activities. They also cultivate on personal and 

consolidated farmlands. 

Table 3. Summary of Socio-economic Characteristics 

Characteristics Frequency  Percentage (%) 

Gender  

Male 175 49.2 

Female 181 50.8 

Age range 

15-30 years 42 11.8 

Categorization of Food Security Status of Households According to the 

Number of Affirmed Items on the Food Security Scale (Modified) 

1. Households without children (based on responses to the 11 adult and 

household items): 

Food secure = households that denied all items or affirmed 1 to 3 items 

Food insecure without hunger = households that affirmed 4 to 6 items 

Food insecure with hunger = households that affirmed 7 or more items 

2. Households with children (based on responses to all 22 items): 

Food secure = households that denied all items or affirmed 1 to 4 items 

Food insecure without hunger = households that affirmed 5 to 9 items 

Food insecure with hunger = households that affirmed 10 or more items 
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31-45 years 167 46.9 

46-60 years 104 29.2 

Over 60 years 43 12.1 

Marital Status 

Divorced  11 3.1 

Married 295 82.9 

Single 12 3.4 

Widowed 38 10.7 

Type of crop grown 

Maize  325 91.3 

Beans  282 79.2 

Cows  172 48.3 

Small domestic animals (fowls, goats, pigs etc.) 151 42.4 

Other crops than maize and beans 214 60.1 

Total size of Farmland  

Less than 0.5 ha 126 37.6 

Between 0.5 – 1.0 ha 153 45.7 

Between 1.0 – 2.0 ha 31 9.3 

More than 2.0 ha 25 7.5 

Level of Education  

No formal education 78 21.9 

Primary education 224 62.9 

Junior high 47 13.2 

Higher school 6 1.7 

University  1 0.3 

Do you engage in any other economic activities than farming? 

Yes  42 11.8 

No  314 88.2 

Source: own research  

The production of maize is in the range of 20-3000 kg and beans in the range of 10-1000 kg. This 

production quantity represents what is realised by the farmers after subtracting quantity lost. The 

quantity lost, both on the farm and out of farm, is captured separately. 92.5% of the maize farmers 

reported that they lost their maize during the last season while 80.6% of beans farmers experienced 

loss of their crop. The dairy farmers sampled reported they produce between 5- 60 litres of milk 

per day and lose between 1-25 litres of milk. 98.6% of the farmers that lost their crops reported 

that it occurred on the field while 40.6% of them reported that it occurred during harvesting or 

handling (drying, winnowing and storage). The major causes are drought, damage by pests and 

diseases, strong winds and inadequate postharvest handling and storage (PHHS) infrastructure. 

The most serious cause of the loss are pests and diseases. 

We found that out of 299 members of the maize and beans farmers, 43.1% of them do not currently 

have drying facilities (which means they have to dry using tarpaulins or temporary hangers) and 

56.9% responded that they do. Some 50.9% of those who have the drying facility do not use it at 

all. 63.2% of the dairy farmers experienced loss of their milk. The most serious cause of this loss 
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has to do with milk handling equipment followed by transporting over long distance and milk 

handling skills. Only 48.5% of the dairy farmers use the milk cans while the rest use jerricans. 

This may prompt loss of dairy product since the jerricans cannot be cleaned easily leaving milk 

from previous use and contaminating their subsequent milk collected. Heavy weight of milk cans, 

ease of transporting and possibility of traveling with more litres of milk using jerricans, and high 

cost of milk cans compared to the plastic containers are reasons for the use of jerricans. Majority 

of the respondents (99.4%) access climate information mostly from radios and mobile phones. 

Only 24.7% of the respondents have adopted the use of irrigation system in case of droughts. The 

crop farmers stored 0 – 700 kg of maize and 0 – 500 kg of beans for their personal consumption. 

The dairy farmers stored between 1- 8 litres of milk for household consumption. For many of the 

cooperatives, it was learnt, they encourage their members to not sell what is left of their harvest in 

a season that they experience loss.  

Using the USDA method for assessing food security, we found that 50% of the farmers are food 

secure; 16.3% are food insecure although without hunger and 33.7% are food insecure with hunger. 

While this figures may differ in a way from what is known of food security in Rwanda (In 2009, 

the World Food Programme had reported that 21% of Rwandans were food insecure, 22% in 2012 

and 19.4% in 2015), it should not be seen as raising force alarms. This study is being carried out 

at a time after the most serious drought event in 60 years so a different figure like this is anticipated. 

It shows perhaps the impact of the drought resulting from climate change on food insecurity. Also, 

only few of the farmers have adopted irrigation facilities against flooding despite that the major 

cause loss is drought. Similarly, majority of the famers (80.6%) have not received training in non-

agricultural activities and 85.9% of them have not received training on irrigation or natural 

resource management. 

Table 4. Food Security Status of Respondents 

 Frequency  Percentage 

Food Secure 178 50.0 

Food Insecure without Hunger 58 16.3 

Food Insecure with hunger 120 33.7 

Total  356 100 

Source: own research 

Conclusion and Implication 

We conclude by saying that climate change is a multifaceted problem and will require multiple 

approaches to solve. Even though PASP may have achieved its aim to a large extent cutting 

postharvest losses as confirmed by the beneficiaries assessed, there is still a lot to do. Agricultural 

losses due to climate change is still a problem especially in Kayonza where drought events are 

witnessed. Perhaps this is why out of all the questions asked under the assessment of the project 

by beneficiaries, only the one on satisfaction on production level is widely rejected. Many of the 

farmers say they are not satisfied with the current quantity of production they end up with. This 

may be as a result of the quantity that they lose to drought. We advise that it is necessary to 
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implement a project that focuses on finding alternatives to water needs of crops especially through 

irrigation. 
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Introduction 

A business model is the way to present one’s idea for a business, prepared with the use of graphic 

and descriptive methods (Baden-Fuller and Mangematin, 2013, p. 418-427), or a way to present 

an idea for making money to potential investors (Koźmiński, 2004). Nevertheless, a business 

model is first and foremost a modern tool, used for finding the way of internal organization and 

building a long-lasting relationship with the company’s surrounding (Goryńska-Goldmann and 

Gazdecki, 2018), including above else its customers (Klang et all, 2010). On the one hand, a 

business model is the symbol of creativity and intellectual capital of different entities that create 

it, on the other hand, it is a form which importance and effectiveness may raise objections, coming 

from, for example, the so-called effect of newness.  

Changes in our socioeconomic reality, trigger the need to constantly adjust the well-known and 

widely accepted by farmers business model. It is being more and more influenced by both global 

and local processes, which are connected inter alia, with a paradigm shift from industrial to socially 

sustainable agriculture. (Czyżewski and Klepacki, 2015, p. 17). 

The aim of this paper is to present the possibilities of using a business model (i.e. Business Model 

Canvas), as a modern tool for planning and managing processes in logistics, as well as pointing 

out potential benefits from its implementation in agriculture. The research was carried out in 

reference to the meat market, where one of the essential problems is the identification of the origin 

of food and its connections to the standards of quality, that beside price are the key criteria in 

creating value for customers. 
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Methodology of research 

While we were researching into the possible ways of improving business logic used by entities 

operating in the meat market, especially within the supply chain of pork, we thoroughly 

familiarized ourselves with both the Polish and foreign literature that is focused on the agriculture 

economics, management economics, application of logistics solutions inside and outside 

companies, as well as with management and decision-making tools in the presence of risk. The 

descriptive conclusions were verified by the results of a current research focused on the problems 

of the pork market and its networks of connections (marketing chains, commercial relationships 

and integration processes). The characteristics of the meat market were prepared with the available 

data from official statistics (Central Statistical Office), industry reports and materials gained from 

the entities operating in the production, distribution and trade of meat sectors. The paper and its 

conclusions are of a contributing character. In the research, we assumed that: 

 The business model, which is possible to be implemented in farming, will be considered as a 

management tool which allows to present in a logical way the procedures of running a production 

company, aimed at satisfying customer’s needs, and which at the same time is difficult to copy 

and strongly based on the agricultural company’s operating realities (Morris et all, 2005, p. 726-

735), 

 The value added in agriculture will be process-oriented, i.e. it will be a set of agricultural practices 

which help to provide products to final customers and thus bring some measurable benefits to a 

farmer (Kania and Musiał 2018, p. 117–129), 

 The value added for a customer will be the sum of all benefits that he may gain through buying 

and using a specific product or service (Kotler 2005). 

Results 

The meat market in Poland, analyzed from the consumer’s perspective, is developing relatively 

fast. However, from the producer’s perspective the pace of changes is much slower and determined 

mostly by economical factors (inter alia by the production profitability which has been decreasing 

for many years), as well as organizational factors, i.e. unfavourable structure of entities and 

production (Kozera-Kowalska, 2017, p. 95-102; Pepliński, 2019). Regardless those conditions, the 

determination and engagement of food supply chain participators are increasing, especially among 

farmers and producers of livestock, who are interested in actions aimed at gaining and sustaining 

the interest of processors and consumers, in particular those from their countries. Such actions are 

of an innovative character and are directed at, inter alia, promoting the health benefits of Polish 

meat, its quality and food security with the use of some modern information channels (Goryńska-

Goldmann and Kozera-Kowalska, 2018a, p.139-147, Goryńska-Goldmann and Kozera-Kowalska, 

2018b, p. 151-161), as well as at increasing the level of care for the environment, vitality of rural 

areas and their cultural heritage. 
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Figure 1. The sources of value generated in a simplified business model 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Own study.  

The specific nature of the meat market comes from the fact that it is one of the most important 

sources of providing animal protein to consumers, while offering a wide choice and easy access to 

products at a different level of processing. For its functioning more and more significant problem 

becomes the economic sustainability of the supply chain. It results in increasing the share of a 

producer in the margin generated by the chain. Because of some objective reasons, i.e. natural 

competitiveness in the market, it cannot be expected that the processors will freely resign from 

part of their margin for the benefit of farmers, especially when they do not have the sufficient 

negotiation strength, because of their dispersion (Szeląg-Sikora and Oleksy-Gębczyk, 2013, p.291-

301). In such situation, an interesting solution may be the implementation of a business model 

adjusted to the needs of that sector, where the sources of gaining possibile added value for both 

sides of the sales process – the producer and the consumer – may be highlighted (Fig.1). Such 

attitude broadens the traditional perception of the agricultural sector and of a farmer who is not 

only a food producer, but also a supplier of new and previously underestimated values for a 

customer. 

The analyses of cases and sources showed that the traditional approach to creating business models 

for the meat market in Poland, from the producer’s point of view, is connected with long and 

ineffective supply chains. As a result, such models raise dissatisfaction among farmers and create 

conflicts with other participants. They also reflect too traditional approach to the issue of creating 

value added in which the category of value added for a customer is ignored. It results in the need 

to look for some new ways to increase profitability and margin, and thus to change the perception 

of the business model used. 

 

Consumers 

 

Producers 

Values for 

consumers 

(food security, 

confidence 

about deliveries, 

convinience of 

service etc.) 

Values for 

producers (food 

security, 

knowledge 

about the 

needs of a 

customer etc.) 

Values for producers 

(e.g. access to consumers) 

Values for consumers 

(e.g. choice of products, knowledge 

about and assesment of sellers, 

sources of origin of products etc.) 



77 
 

The new business model for production and sales of pork should be based on the three laws of 

creating value for customers defined by Doyle:  

1) A customer always seeks a supplier that, in his opinion, will offer him the highest value. 

2) The force driving a customer to buy a specific product is the ability to satisfy a particular 

need, not the product itself. 

3) For both the customer and the producer better than a single transaction is always building 

a long-lasting relationship.  

It means that the value for a customer is always determined by a subjective assessment which at 

the same time is the main factor on which the decision to choose a particular supplier is made. 

(Doyle, 2003). Such approach to the understanding of value added in agriculture is still not very 

popular. Application of the new business model in production and distribution of meat, apart from 

putting in order the internal logic of the processes in agricultural companies, may also improve 

information flow about offered and needed benefits, described as value added for customers and 

producers.  

Conclusions 

The right business model for agriculture, which will bring benefits for both sides of the process, is 

an interesting management tool and allows to improve decision-making processes in the increasing 

presence of risk. It is also the way to educate participants of the whole food distribution chain. 

From the producer’s perspective, it allows to identify the final customer and his needs, and, most 

of all, it makes us aware about the need to shorten chains which connect them. Such solutions 

demand favourable conditions of the institutional environment that should be interested in building 

consistent, long-lasting relationships, aimed at generating new value added – differently defined 

by producers and customers.  

Meat producers operating on the basis of the new business model, apart from a direct economic 

advantage, may also gain better recoganizability, loyalty of the other food distribution chain 

participants cooperating with them, and, most of all, increase the number of target recipients. 

Building a network of connections around the proposed agricultural business model limits 

significantly the level of operational risk for farmers. It should be noted that the abovementioned 

effects are in fact the result of changing the way of thinking about food production. At the same 

time, it is the way to improve producers stability and even to open for them new possibilities of 

economic expansion. 
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Introduction 

Corporate social responsibility (CSR) is connected with voluntary commitment to activities, which 

are considered to promote public good and which extend beyond the interests of a given economic 

entity or imposed legal requirements (McWilliams and Siegel, 2001, 2006; Huang and Watson 

2015]. This results in the incorporation of economic, legal, ethical and philanthropic responsibility 

into the corporate decision making processes (Węgrzyńska, 2015). For this reason Corporate 

Social Responsibility (CSR) is increasingly often the object of operations in economic entities as 

an aspect potentially increasing their competitive edge. The percentage pf economic entities, which 

voluntarily publish CSR reports, has increased considerably (Nazari, et al., 2017). For this reason 

the release of CSR reports, particularly their scope, have become the subject of research in the last 

decade. Studies conducted on various groups of economic entities in different branches of the 

economy have provided conflicting results. However, it is assumed that CSR provides the 

competitive advantage of economic entities (Margolis, et al., 2009; Maqbool and Zameer, 2017). 

The primary premise stating that CSR improves the financial results is related with the theory of 

stakeholders (Freeman, 1984). This theory indicates that success of an economic entity is 

dependent on permanent relationships with stakeholders, while management of these relationships 

has become a significant tool in the formation of value (Hammann, et al., 2009; Maqbool and 

Zameer, 2017). Obligatory publication of financial information is strictly regulated by legal acts 

and international recommendations (e.g. MSR/MSSF, GAAP UK, GAAP US), but the arbitrary 

character of CSR reporting provides managers of such entities with the motivation to modify their 

effectiveness in terms of CSR (Leung et al., 2015; Mahoney et al., 2013). At present corporate 

social responsibility of business organisations is closely related to sustainable development of a 

given economic entity. KPMG (2013) reports that 14% of the 100 largest companies in the world 

use the term "corporate responsibility", 25% companies refer to "social business responsibility", 

while 43% firms talk about "sustainable development", while in papers contained in this review 

"corporate social responsibility" is the dominant term (Huang and Watson, 2015). Independently 

of CSR another approach is related with Integrated reporting (IR), i.e. a concept also referring to 

CSR. An integrated report "is a cohesive statement on the manner, in which strategy, management, 

results and prospects of an organisation with respect to the external environment lead to the 

development of value in a short-, medium- and long-term scale" (IIRC, 2013). Thus a natural 
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relationship is observed between CSR and financial reporting, since financial reporting carries the 

general liability for the measurement, publication and provision of information, including 

information concerning CSR. Expert accountants may participate in the formation, provision, 

release and analysis of CSR reports. Moreover, CSR was initiated as a form of self-regulation, 

while in some cases even at present there is no formal regulatory structure, responsibility for CSR 

reporting is partly imposed on specialists in accounting. Thus accounting plays an important role 

in corporate social responsibility of business entities. 

In this paper the main research hypothesis (the research aim) stated that Polish companies in the 

agricultural sector voluntarily release information concerning CSR and their presentation in 

company financial reports is a determinant of social responsibility, the so-called corporate 

responsibility. 

Materials and Methods 

The subject of the study constituting the basis for the verification of the research hypothesis 

includes:   

1. Polish and foreign literature 

2. Polish and foreign legal regulations 

3. CSR reports 

4. Financial reports for the years 2012-2017.  

Objects of this study conducted to verify the research hypothesis included economic entities 

operating in the agricultural sector. Investigations were carried out on over 100 companies from 

the agricultural sector active in the Republic of Poland.  

Research method: 

The research hypothesis was verified using modified econometric modelling, which has not been 

used to investigate CSR in Polish economic entities (Nazari, et al., 2017).  

 

𝑅𝑒𝑝𝐶𝑜𝑚𝑝𝑙𝑛𝑖𝑡 =  𝛽𝑜 + 𝛽1 𝐶𝑆𝑅𝑃𝑒𝑟𝑖𝑡 + 𝛽2𝐼𝑁𝑆𝑇𝑖𝑡 + 𝛽3𝑆𝐼𝑍𝐸𝑖𝑡−1 + 𝛽4𝑅𝑂𝐴𝑖𝑡 + 𝛽5𝐶𝑈𝑅𝑅𝐴𝑇𝑖𝑡

+ 𝛽6𝐶𝐴𝑃𝑆𝑃𝑖𝑡−1 + 𝛽7𝑃𝑁𝐸𝑊𝑖𝑡−1 + 𝛽8𝐿𝐸𝑉𝑖𝑡−1 +  ∑ 𝜆𝑘𝑌𝐸𝐴𝑅 + 𝜀𝑖𝑡

𝑛

𝑘=1

 

 

Where:  

1. RepCompInit (Sustainability Reporting Complexity Index) denotes various measures of the 

narrative complexity in the CSR disclosure (defined later) of firm i in year t;  

2. CSRPerit (CSR performance) is the total ESG (Environmental, Social, and Governance) 

strengths less the total ESG concerns of firm i in year t;  

3. INSTit is measured by the percentage of equity shares owned by institutional investors of firm 

i in year t;  

4. SIZEit-1 is measured by the natural logarithm of the total assets as of the end of fiscal year t1;  

5. ROAit (Return on Assets) is income before extraordinary items in year t divided by the total 

assets at the end of fiscal year t1;  
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6. CURRATit (Current ratio) is the total current assets dividend by the total current liabilities of 

firm i in year t;  

7. CAPSPit-1 (Capital Spending Intensity) is the capital spending in year t1 divided by the total 

sales revenues in the same year;  

8. PNEWit-1 (Plant Newness) is net properties, plant and equipment divided by gross properties, 

plant and equipment at the end of fiscal year t1;  

9. LEV it-1 (Leverage) is the total debt at the end of fiscal year t1 divided by total assets at the 

end of the same fiscal year. 

 

Additionally, a review of literature (Nazari, et al., 2017) was the basis for the identification of 

international methods used to investigate readability and scope of released data concerning CSR 

in reports of economic entities, which have not been applied in Polish literature. It was attempted 

to determine the extent of release and readability as well as proxy for the complexity of CSR 

communications. These indexes include the Flesch-Kincaid Reading Ease (FRE), Flesch-Kincaid 

Grade Level (FGL), FOG, Coleman Liau (CLI) and SMOG (SMOG) (Smith and Taffler, 1992; 

Courtis, 1998).   

Findings 

Preliminary pilot research results indicate that:  

1. Better presentation of the CSR concept in corporate reports is closely related to greater reading 

ease and longer CSR disclosure time frame. These results tend to be the same for each of the 

investigated social and environmental aspects of CSR. 

2. Shorter and less readable CSR reports indicate attempts to present the image of a socially 

responsible economic entity; however, this is inconsistent with actual social and environmental 

results), its perception may affect decisions undertaken by consumers and investors.  

Summary 

This study aimed at the identification of the relationship between CSR efficiency and complexity 

of voluntary disclosure of CSR, measured by readability of CSR disclosure and the volume of CSR 

reports in economic entities within the agricultural sector in the years 2012-2017. It was 

preliminarily assumed that shorter and less readable CSR disclosure documents indicate inferior 

efficiency of CSR, while increased disclosure and more readable CSR reports indicate better 

efficiency of CSR. Moreover, it was assumed that CSR efficiency, as well as each of its social and 

environmental aspects are positively related with the scope of CSR disclosure. Based on these 

findings it was stated that longer CSR disclosure enhances their transparency and reliability. 
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Introduction 

The concept of Corporate Social Responsibility (CSR), and more broadly understood Social 

Responsibility (SR), originates from the concept of sustainable development created at the turn of 

the 1960's and 1970's. Its current scope was modified by previous economic and political events. 

It was also connected with technological progress and its impact on social life. At present 

increasingly often the need is being stressed to balance the three areas of activity pursued by 

enterprises, i.e. economic – generating profits for their owners, social – respecting the rights of 

employees and external stakeholders, as well as ecological – manifested in the concern for the 

present and future natural environment (Wołoszyn, et al., 2012). As a result the new paradigm of 

activity is being developed for 21st century enterprises, according to which business activity while 

focused on people should also be friendly to the environment, in which they live. Many enterprises 

in various branches voluntarily undertake to implement the CSR concept. They are purposeful 

actions, resulting from the application of long-term costing of losses and benefits generated by the 

implementation of socially responsible actions. However, it is crucial to acknowledge that incurred 

financial outlays will be returned thanks to the generation of new values added for the customers. 

Increasingly often when making decisions on the place of purchase or the producer of a specific 

good the customers are motivated by information on actions benefiting the environment or the 

society. More and more frequently these aspects constitute a factor influencing the construction of 

a long-term relationship between the entities on the market and buyers. The channel of 

communication for the enterprise's attitude to CSR includes, among other things, annual reports 

on social responsibility released by economic entities.  

The aim of this study is to present the areas of monitoring corporate social responsibility in agri-

food enterprises. Measures typical of individual areas will be indicated as potentially applicable in 

agri-business subsectors other than industrial processing, particularly agriculture, which operation 

is inseparably connected with the natural environment.   

Methods 

When realising tasks proposed as the aims of this study first the desk research method was used to 

collect and evaluate documents, data and expert knowledge, thus providing information on the 

development of interest in problems related to CSR both in Poland and abroad, on the potential 

mailto:gorynska-goldmann@up.poznan.pl
mailto:mkozera@up.poznan.pl
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tools of its monitoring and reporting, as well as sites and forms, in which reports on the subject are 

published.  

As the empirical basis for the study it was decided to adopt existing compact data accessible from 

traditional and electronic data bases. Such data bases as Biblioteka Raportów Społecznej 

Odpowiedzialności (http://raportyspoleczne.pl), the CSRinfo data base of non-financial reports 

(http://www.csrinfo.org) and information of the Forum Odpowiedzialnego Biznesu 

(http://odpowiedzialnybiznes.pl). Moreover, reports of Global Reporting Initiative (GRI) were 

also used. The obtained information was subjected to critical analysis in view of the proposed aim, 

while the results are presented in the descriptive form also using diagrams 

Findings 

In 2010 the broadly understood subject of social responsibility was standardised in the Guidance 

on social responsibility standard (PN-ISO 26000) (https://www.iso.org/standard). According to 

that document the impact of a socially responsible organisation on the society and the environment 

should be manifested in its transparent and ethical operations, covering seven core areas, i.e. 

organisational governance, human rights, labour practices, the environment, fair operating 

practices, consumer issues, community involvement and development 

(https://www.parp.gov.pl/csr#csr). Based on the standard enterprises are obliged to specifically 

monitor operations in the specified areas. As a consequence, reports have been submitted 

containing numerous partial measures, while economic entities have developed appropriate CSR 

implementation patterns. The starting point for these practices typically involves the identification 

of strengths and weaknesses, involvement of stakeholders in CSR implementation processes, and 

following an in-depth analysis the next step consists in management of individual areas of internal 

or external operations of a given organisation. The next stage involves market analysis and finally 

– the stage of implementation (Gasiński, Piskalski, 2007, p. 61). 

In the case of agribusiness an area of particular interest is connected with the implementation of 

social responsibility over the entire supply chain, while the role of the concept promoter should be 

served by processing enterprises.  

The analysis of literature indicated that there is no universal, generally accepted method to measure 

CSR effects for all enterprises. For this reason operators within individual branches while using 

written reports on their activity illustrate it applying a specifically constructed group of measures. 

Typically the reports refer to qualitative characteristics and they are descriptive in character. 

However, increasingly often it is attempted to relate CSR to business results of entities using 

selected financial measures (https://www.pi.gov.pl/PARP). Reports usually refer to qualitative 

features and are descriptive. Increasingly, however, it seeks to link CSR with business results of 

entities, using selected financial measures for this purpose. Among the practical solutions in the 

field of CSR reporting, integrated reporting, which is an example of the evolution of the financial 

report towards a business report, deserves special attention (Świderska G. K., 2007). 

In Poland the implementation of CSR has been promoted by the amended Act on accounting 

binding since 2018 (Journal of Laws 2018 item 395), which imposes on large enterprises the 
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obligation of social reporting. In Poland this pertains to approx. 300 large enterprises. They are 

obliged to publicise their actions in such areas as ethics and human rights, prevention of corruption, 

labour issues or environmental protection. To facilitate such reporting the European Commission 

in June 2107 released specific guidelines for enterprises to follow when preparing non-financial 

reports (Official Journal of the European Union, Reporting on non-financial information (non-

financial reporting methodology) (2017 / C 215/01)). Social reporting guidelines and measures 

were also specified by an international organisation, Global Reporting Initiative (GRI). The latest 

standard is labelled GRI G4 and specifies how to prepare a report on CSR activity 

(https://www.globalreporting.org/standards/). ). In Poland special guidelines were also published 

by the Ministry of Finance, which supervises the implementation of new regulations 

(https://www.gov.pl/web/inwestycje-rozwoj/raportowanie-spoleczne). 

Referring to the guidelines presented above we need to indicate two types of indexes used in social 

responsibility reporting. They are profile measures and specific indexes (LOTOS, Zasady 

raportowania i wskaźniki GRI G4). The former are related to the entity's strategy and the 

organization profile being created and implemented, identifying relevant aspects and the 

corresponding boundaries, as well as the involvement of stakeholders, the profile of the report and 

the so-called organizational order. The latter group comprises indexes containing detailed 

information concerning: 

• the adopted approach to management,  

• economic aspects (economic results, presence on the market, indirect economic impact, 

purchasing practices, etc.),  

• environmental aspects (materials and raw materials, water, energy, biodiversity, emissions, 

sewage and waste, etc.),  

• social aspects (employment, relations between employees and the management, 

occupational safety and hygiene, training and education, diversity and equality, the equal pay 

principle, etc.),  

• employment practices and decent work (evaluation of suppliers in terms of employment, 

complaint mechanisms concerning employment practices),  

• human rights (investments, absence of discrimination, freedom of association and 

collective bargaining, child labour, forced or compulsory labour, safety practices, rights of 

indigenous peoples, evaluation, evaluation of observance of human rights, complaint mechanisms 

concerning human rights),  

• social aspects (local communities, prevention of corruption, principles of participation in 

public life, anti-competitive behaviour, compliance with legal regulations, the evaluation of 

suppliers in terms of social issues, complaint mechanisms concerning social impact),  

• responsibility for products (consumer health and safety, labelling of products and services, 

marketing communication, customer privacy, compliance with legal regulations).  

In order to clarify differences between the specific character of broadly understood business and 

agri-business a comparison of measures used in the business sector was conducted and next their 
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applicability in agri-business enterprises was evaluated in view of the specific character of this 

branch of economy (Table 1).) 

 

Tabele 1. A comparison of applicability of selected CSR measures 

CSR 

indicator 

category 

Area monitored by CSR 

indicator 

Application in 

industrial entities 

Application in small 

and medium-sized 

agribusiness entities, 

including agriculture 

Profile 

indicators 

Establishment of strategy 

and management analysis 
Applicable  

Difficult or impossible 

to apply 

Determination of the 

organisation's profile 
Applicable  

Difficult to apply, but 

applicable 

Identified significant 

aspects and corresponding 

boundaries 

Applicable  
Difficult or impossible 

to apply 

Involvement of 

stakeholders 
Applicable  

Difficult or impossible 

to apply 

Report profile Applicable  
Difficult to apply, but 

applicable 

Organisational governance Applicable  
Difficult or impossible 

to apply 

Specific 

indexes 

Information concerning 

approach to management, 
Applicable  

Difficult or impossible 

to apply 

Economic aspect Applicable  

Difficult to apply and 

applicable only in 

some entities 

Practices of employment 

and decent work 
Applicable  Impossible to apply 

Human rights Applicable  Impossible to apply 

Society Applicable  
Difficult to apply, but 

applicable 

Responsibility for product Applicable  Applicable 

Source: own study based on Wytyczne raportowania GRI.G4, Available on: 

https://www2.deloitte.com/content/dam/Deloitte/pl/Documents/Reports/pl_GRI_G4_zasady_rap

ortowania_i_wskazniki.pdf [19-06-2019] 

In view of the specific character of the agricultural sector (e.g. seasonality, biodiversity, 

environmental conditions), applicability of some of the CSR measures in the evaluation may not 

be reliably determined, particularly in the entities not keeping accounting records and the related 

financial reporting. This pertains particularly to the basic link in the supply chain, i.e. agriculture 

and entities operating in this sector. Nevertheless, in the changing agribusiness sector the leading 

driver for the CSR concept is connected with the relations within the supply chain, frequently 

initiated by agri-food processing enterprises. However, the degree of commitment to implement 
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CSR would depend on the initiated form of cooperation, primarily the stability and quality of 

established cooperation ties (Kozera-Kowalska, Gołaś, 2017). 

Conclusions and Implications 

The application of CSR measures in the agribusiness sector, particularly its subsectors directly 

connected with food production, is an important challenge for the entire sector. In the near future 

socially responsible actions may play a significant role in the establishment and strengthening of 

competitive advantage for enterprises in that sector at the level of each link in the food supply 

chain, particularly enterprises and farms. This requires especially from industrial processing 

entities involvement in the transfer of knowledge concerning CSR to cooperating links, combined 

with continuous indication of economic benefits at the simultaneous involvement in socially 

responsible actions for the benefit of the society and the natural environment. The measures and 

indexes listed and analysed in relation to entities operating in the agri-food production sector 

indicate the general scope of differences and the specific character of the agricultural sector. 

Nevertheless, problems encountered in their application do not mean that CSR should no longer 

be promoted in agriculture. Instead, effective ways to transfer knowledge and educate farmers in 

this respect need to be searched for, while on the other hand applicable measures, considered 

acceptable by farmers, need to be investigated and constructed. This is an important premise for 

further, thorough and in-depth studies in this area.  
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Background 

As the times change, so are the nutritional habits. In an era of a domination of high-processed 

meals, fast-food or poor quality food, which goes along with a lack of time and motion, it’s simple 

to disregard self and own health. Fact, that people nourish themselves in a certain ways depends 

on many factors: trends, lifestyle, ingrown habits, disposable income. Obesity is a big current 

problem in the United States (Mokhad, Ford, Bowman, 2001) and Europe (World Health 

Organisation Regional Office for Europe, 2019). As a matter of fact obesity is not a disease itself, 

it may cause a lot of health problems such as cardiovascular diseases, diabetes, musculoskeletal 

disorders and many types of cancers (Ibidem). It is of course crucial to separate terms „obesity” 

and „overweight” as a two different conditions, but it also should be kept in mind that one is a 

natural aftereffect of the other. Still, as the problem increases, increases also an awareness of a 

problem and its scale. People try to change their lifestyle in order to become or maintain fit or to 

lead changes in their life. They realise that health issues can only intensify if habits remain 

unchanged. 

According to SENECA study (Annemien Haveman‐Nies Lisette C.P.G.M., de Groot Wija, A. van 

Staveren, 2003), maintaining healthy lifestyle reduces mortality risk. The aim of this research 

paper is to compare nutritional habits among students of public universities in Poznan, Poland and 

to show differences based on various factors like disposable income, country of origin or simply 

gender. Since BMI indicator is a conclusion, the aim was to answer the question why. Authors 

chose as their research sample group of students inbetween their 20s. The fact that this group has 

still some ingrown habits brought out from their family homes but also that tries to develop their 

own based on their – usually –low resources. 

Method 

This study is based on the results of a questionnaire created in cooperation with students of the 

Poznan University of Life Sciences, Poznań University of Economics and Business and Poznan 

Medical University. For data analysis was used SPSS program, in particular standard descriptive 

statistics, and in the further part of the study also tests for any significant statistical differences. 

The study was attended by 433 students of selected universities located in Poznań, where: 166 

people, or 38% of the total surveyed were Adam Mickiewicz University students, 91 people, or 

21% of the total were Poznań University of Technology students, successively 45 people from 

Poznan University of Life Sciences and 43 people from Poznań University of Economics and 
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Business, which accounted for 10% of the total, 36 people (8% of the total), students of the Medical 

University, 20 people (5%) of the Poznań University of Physical Education, 13 people study 

simultaneously at two different universities (3%), 11 people were from the Music Academy and 8 

people from University of the Arts Poznan (2% of the total number of respondents). 

Figure 1. Percentage share of respondents’ universities. 

 

 

 

 

 

 

 

 
Source: Own study 

The age of the surveyed students was on average 22 years, whereas students of AM, UAP and UM 

average were older by one year. The average BMI was 22.87, with the highest BMI being marked 

by PP students, while the lowest by AM students. These results are within the upper range of the 

correct weight. Variables that may affect the eating habits of students in Poznań are also the size 

of the place of origin of individual students, their average physical activity, the way of managing 

the home budget, and the amount allocated to expenses related to food and non-alcoholic 

beverages. Looking at physical activity, 1 in 10 students do not do any sports, almost ¼ do sports 

several times a month, almost 20% at least once a week, 40% a few times a week and almost 7% 

of respondents are physically active every day. The diversity in the size of the city of origin was 

as follows: 1 in 5 students came from towns over 500,000. residents, also every fifth student came 

from the town from 10 to 50 thousand, and every fifth came from the village. Nearly half of the 

respondents stay within the home budget, and every third student is able to postpone part of the 

income to savings. Only 5% of students regularly lack funds to survive. Every third student spent 

less than PLN 500 per month on food and non-alcoholic beverages per month, and more than 40% 

of students spent between PLN 500 and 750 on these expenses. Every fifth student spent funds on 

these expenses above this amount. 

Results 
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Variables regarding the quality of the diet used, the type of diet, as well as the frequency of 

ingestion superfoods, were considered variables representing dietary habits. As a result of the 

study, it turned out that in general 355 people (82.6%) are on a classic diet, 26 people are vegetarian 

(6%), 19 people are on vegan diet (4.4%) and 14 people are on meatless diet (3.3%). On average, 

most people doing the classic diet study at UP, as many as 98%, the most vegetarians study at AM 

(almost one in five people), every fourth person at UAP is a vegan. As a result of the analysis, it 

turned out that the probability of not consuming meat by all students of Poznań students increases 

along with the size of the town of origin. Superfoods is extremely popular among students of 

Poznań universities, on average over 87% of respondents are using in the diet superfoods. The 

least frequent superfoods are students of PP and UM, most often students of UP, AM and UAP. 

On average, students most often indicated that they eat moderately soundly (over 62% of 

respondents), while only 3% of students rated their diet for unhealthy. UAP students most often 

indicated unhealthy diet (up to 12%), while students of the University of Physical Education 

believe that they feed the healthiest of all Poznań students, almost every sixth indicated that they 

eat healthy and almost 80% of them considered that they were eating a moderately healthy diet. 

These are interesting foundations for further analysis. 

Conclusion 

General conclusion which can be carried out is that the type of a public university has a minor 

connection with type of diet, ingredients used or, more broadly speaking, no significant impact on 

their diet. The nutritional habits of students at Poznań universities are highly uniform. Foregoing 

research can be a useful interpretation for local entrepreneurs in Poznań, where it was originally 

carried out. As the research accentuate directions, certain conclusions in context of local product 

launch and development 
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Introduction 

With the beginning of the 21st century we face a great challenge of increasing the global food 

supply. A massive growth in population, resulting in growing demand for food, requires new 

methods of intensifying food production. Although there are areas in the world still lacking in food 

supply, increasing competition for the use of energy, water and land, combined with a growing 

consumption of animal products, may limit further increase in food production (Godfray et al., 

2010). What is more, a sufficient amount of food produced globally does not equal reducing world 

hunger and the problem only deepens. Although the problem has been stressed by the international 

community in 1999, since then, the number of undernourished people had been consistently 

increasing (FAO 2018, p.1). It means that problem lies in distribution and global inequalities. 

While in some countries (mostly of Global South) millions of people suffer from hunger, in other 

parts of the world dramatic amounts of produced food are being lost and wasted. According to 

FAO (2013, p.6), each year 1.3 billion tonnes of food (about a third of all that is produced) is either 

lost or wasted. As follows, 1.4 billion hectares - 28% of the world’s agricultural land area is used 

to produce this food. 

Scientist still work on finding solutions to reduce the global food wastage. A number of research 

is being conducted globally to deal with this problem among all science disciplines, including 

social sciences. The goal of this paper is to assess the current trends of research in food wastage 

management innovations in social sciences and mapping them. Different amount of food is wasted 

at different parts of supply chain. It is rational to expect that researchers' efforts will be 

concentrated on the stages of production and processing, where losses are the greatest (FAO 2018, 

p.7). We test this hypothesis with the method of systematic literature review. We extracted 107 

articles from the Web of Science database with the keywords food wastage and 

innovations/technologies. Later on we systematise them in accordance with part of supply chain 



93 
 

they concern and type of innovation they include and compare our results with data on food 

wastage. 

Research method 

Basing on the division proposed by Jacobs (2009), we decided to group solutions (innovations) in 

2 dimensions: by their type and part of the supply chain. However, to add more precision, we 

decided to extend division of innovations to three categories: 

• Technology-based innovations, 

• Expanding the use of existing technologies, 

• Strategic planning, policy and social practices - regarding actions of producers and retailers, as 

well as consumer behaviour. 

The research was based on Web Of Science database, and the articles with phrases: TS=("food 

wast*" and (technolog* or innovat*)). Results were taken from all years and limited to social 

science databases: SSCI (Social Sciences Citation), CPCI-SSH (Conference Proceedings Citation 

Index - Social Science & Humanities) and BKCI-SSH (Book citation index – Social sciences & 

humanities). 

Given phrase resulted in the query of 107 articles which has been analysed. Among them, 24 were 

rejected for the following reasons:  

• they concentrated on food wastage, but no solutions were presented (11 articles). Some articles 

gave comprehensive background on the problem of food wastage, but without mentioning concrete 

solutions. 

• they were not relevant (13 articles). Articles concerning malnutrition, sustainable diet or 

observations of food wastage in particular world regions did not cover the key topic. 

In other 83 articles, at least one solution, technology and practice has been identified and grouped 

by the part of the supply chain and type of innovation it involves. Brief review of our results is 

presented in Table 1. Numbers on the left show the number of times the innovation was named in 

the articles. Numbers in brackets that were added to some innovations give more detailed 

information about the number of articles where it was mentioned – from the total number on the 

left. Many articles addressed the importance of strategic planning, improving the flow of 

information or political incentives generally and on each level. However, it was not counted unless 

the article didn't refer to any more specific solution. If the importance of particular solutions was 

a highlight of the article, but still none was named, it falls under a more general category, e.g. 

“policies impacting consumer behaviour”. Also, some articles pointed at such techniques as 

vertical farming, drip irrigation or even anaerobic digestion which are known and commonly used 

in agriculture and utilisation of biomass for biogas. In this sense, the techniques have been 

exemplified as ways to making the production systems more efficient. Some of the articles did not 

address food waste directly, but had to do with municipal waste disposal, which is also a part of 

waste management. As most of the organic municipal waste is biomass, a significant part of which 
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is coming from food waste, it has also been included. The organic fraction of municipal food waste 

can be used for energy recovery and was included in the final level of food chain (utilisation). 

Results  

Different amounts of food and resources are wasted at different parts of the supply chain. At the 

consumer stage the wastages are the highest in countries of medium/high income. In countries with 

low GDP, where poverty is more common, the loss usually occurs at the distribution and storage 

stages (FAO 2011, p.5). This polarisation of problems between different countries and continents 

adds to the complexity of food wastage dilemma. The countries of higher GDP must concentrate 

on reducing qualitative losses (result of consumer preference and behaviour), while in low-GDP 

countries the quantitative losses are of higher priority (Kader, 2005). Therefore, different stages of 

distribution need to be improved or even re-designed. It is, however, in the general interest of 

entities at each part of the chain, to avoid any loss or waste. For this reason, a lot of time and 

resources is invested in search for innovations that can reduce food wastage. The result of literature 

review in this topic is presented in table 1.  

The greatest concentration can be observed at the last later of the chain: 5 – retail (22), 6 - 

households (27) and 7 - utilisation (43). 23,3% of innovations were classified as technology-based 

(24 out of 103), 45,6% involved expanding the use of existing technologies (47 out of 103) and 

remaining 31% included solutions other than technological (32 out of 103). The most interesting 

of proposed solutions will be mentioned below. 

Firstly, let us consider solutions on the second part of supply chain. Kouwenhoven, et al. (2012) 

presented a case of profitable business based on converting the horticulture waste into fresh vegetable 

juices and natural food colours. It enables reprocessing class 3 greenhouse vegetables into consumer 

products. McDowall, et al. (2017) mention an Eco-design directive and Action Plan, both created by 

European Union to implement circular economy policies. The directive sets minimum energy 

efficiency standards for different products to reduce their impact on the environment. The Action Plan 

proposes extending produce responsibility rules. It is set to reward products that are designed for easier 

repair, remanufacture, or recycling. This way, food producers may be encouraged to make their 

products easier to utilise or remanufacture.  

Parts involving storage and transportation did not present any innovation concentrated strictly on their 

operations. Much more articles were dedicated to improvements at retail and restaurants’ stage. At this 

stage a lot can be achieved through strategic planning and marketing. There is also an example of a 

policy called The Protecting Americans from Tax Hikes (PATH) Act. It allows American food 

businesses to receive tax benefits when donating food to charitable organizations (Evans and Nagele, 

2018). Doners can deduct the cost of production and half the difference between the cost and full fair 

market value of the donated food from their taxable income. Such tax incentives, if popularised, could 

motivate retailers to foster more of the actions.  

Food waste in households showed the biggest potential for improvements through technology-based 

innovations (10 articles). It can start from monitoring customer’s choices while shopping, e.g. through 

In-Store Tracking System. Observing shopper’s journey through the store and further behavioural 
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analysis allow to assess customer routines and what triggers them to buy excess food (Larsen, et al., 

2017). Other articles involve financial penalties. For instance, two types of food waste charging 

systems: household-based and community-based were implemented in district of Seoul in South Korea. 

It is designed to electronically charge every household depending on the weight of biomass they 

disposed through Radio Frequency Identifiation. That requires regulations forcing citizens to separate 

their trash. Although the policies may work well in the Korean society, introducing it in other countries 

could start society’s protests. Evans and Nagele (2018) from USA note that more politically 

conservative societies may resist heavy-handed governmental involvement due to their privacy 

concerns. For instance, The Universal Recycling Law requires all state residents in Vermont to separate 

food waste from trash may be impossible to introduce in other states.  

Table 1. Map of innovations supporting food wastage reduction  

 
Source: own study 
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Another technology-based solutions were mentioned by Tu, et al. (2018). They proposed effective 

product design programs that promotes sustainable behaviour of the customers during product use 

(Design for Sustainable Behavior). Repertory Grid Technology, which takes from theory of personal 

construction, is used to establish human behaviour that can be then used to design home appliances in 

a more “smart” way. Using them was proven to significantly reduce food wastage. That can be 

achieved for instance through the use of refrigerators designed via eco-information and eco-

technology, that are be able to print expiry date alerts or shopping lists and send them by text or email. 

However, improvements don’t necessarily need to be technology-based. The authors mention that even 

a small intervention such as resizing plates can significantly reduce household food waste.  

A great part of articles were dealing with wasted food, proposing or promoting ways of utilising or 

recycling the biomass. This includes different usages of anaerobic digestion. The variety of food 

processes used in the food globally each year generate waste on a multi tonne scale. A lot of the lost 

material represent a biomass being a valuable resource for biorefineries. One of the proposals is also 

to provide households with home digesters and encourage domestic composting (Nandhivarman, et al., 

2015). Another field of study are combined recovery systems, which allow an efficient recovery of the 

resources. A great example is refuse paper and plastic fuel (RPF) system, in which separated paper, 

plastic, and RPF is incinerated and used for wet methane fermentation. In a conducted study, the 

amounts of energy recovered from the system was 54.5 kWh/t, and the efficiency reached 33.4%. The 

technology may improve efficient waste management systems that is particularly important in the 

transition to low-carbon cities (Ohnishi, et al., 2018). 

Summary  

The problem of food waste and food loss affect all parts of the world and require integrated global 

solutions. In spite of growing interest among scientists in this area, in the last years the amount of 

waste still gradually increases. The goal of the research was to map food wastage management 

innovations and to assess the current trends in developments at different parts of the supply chain. 

Basing on systematic review, following conclusions are justified:  

• there is a noticeable disproportion between research activities at first and last parts of the supply 

chain. It is even more surprising, knowing that wastage at earliest stages is common in lower GDP 

countries, and therefore, well addressed innovations may help fighting the hunger problem;  

• apart from integrated systems that engage the whole supply chain, not much attention is given to 

transport or storage, meaning there is possibly potential for further improvement;  

• most of the studies concern the topic of utilising waste by, for example, converting it to energy. 

Not much is still said about reducing wastage at earlier parts of the chain.  

The results of presented review may contribute to better understanding of the current scientific 

work in the area of food waste and food loss. It also points at crucial elements of food supply chain 

that could require further research. Its main goal will be to improve food production and 

management systems in order to reduce massive wastage of resources and eliminate global hunger.  
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Introduction 

The increasing phenomena at the turn of the 20th and 21st century, such as globalization of food 

trade, commercialization of food systems, the progressing process of urbanization or changes in 

the eating habits of the world’s population, resulted in a change in the way food is produced, 

processed, distributed and consumed, influencing, among others, the generation of food losses and 

wastage (). Losses and wastage of food are the result of economic, technical, social and cultural 

factors that affect the functioning of food systems (). 

Food losses constitute a global problem. According to report by the Food and Agriculture 

Organization of the United Nations, 1.3 billion tons of food are thrown away every year worldwide. 

In Europe alone, losses amount to 20 to 30 % of the total volume, 2/3 of which could still be 

consumed. It is estimated that 9 million tons of food is wasted in Poland annually, which places 

our country in fifth position among the European Union countries (89 million tons), just behind 

the United Kingdom, Germany, France and the Netherlands. In developed countries the food 

supply exceeds demand, there are also changes in the lifestyle towards spreading idea of 

consumerism and propagation of unreasonable dietary behavior. Excess food on the market leads 

to waste of food products and raw materials that could be used for consumption purposes. In 

Europe, on average, about 179 kg of food is thrown away per capita per year. It is estimated that 

approximately 235 kg per capita per year is wasted in Poland (). Due to the complexity of factors 

determining the process of food losses and waste, such as the length of agri-food chain or the 

variety of food products, it is very difficult to quantify the scale of wasted food. Therefore, so far 

there has been little research in this area. 

The aim of this paper was to analyze the scale and causes of losses and waste in the agri-food chain 

in Poland, the European Union and the world. This article is a review. In order to achieve this 

objective, the review of literature and available statistical data from the Institute of Agricultural 

Economics and Food Economy – National Research Institute in Warsaw was used.  

Losses and waste of food in the agri-food chain in the world 

In the agri-food chain, food is wasted or lost on the way from agricultural production, through 

post-harvest treatment and storage, processing, distribution and consumption. In case of 

developing countries, shortages of food products are recorded as the most frequent consequence 

of insufficient resources at an early stage of the agri-food chain development (agricultural 



100 
 

production, including processing and storage), mainly due to the lack of development of 

technologically advanced agricultural production, use and storage of preservatives, inability to 

efficiently store food products, inefficient infrastructure and insufficient capacity to store food as 

to ensure sustainable development (Figure 1). The greatest damage in the agricultural production 

phases was recorded in Latin America (13.4%) and sub-Saharan Africa (12.5%), in the final 

processing and storage of crops grown in sub-Saharan Africa (12.7%), South Asia and South-East 

Asia (9.6%). Most food in industrialized countries is wasted at the consumption and distribution 

level. In North America and Oceania, the largest amounts of food waste were recorded at the 

consumption level (12.6%), which is related, among others, to food overproduction, market price 

mechanisms and the administrative and legal framework, non-compliance with these due to poor 

consumer eating habits and disrespect for food. 

Figure 1. Food waste and losses in the whole agri-food chain by world regions (%) 

 
Source: Study based on Borowski et al. (2016) and Gustavsson et al. (2011). 

North Africa, West Asia and Central Asia (36.0%) and Sub-Saharan Africa (35.6%) suffered the 

greatest losses in food production and food waste throughout the agri-food chain, followed by 

Latin America (33,(7%), China, Japan and South Korea (33.4%), North America and Oceania 

(32.4%), Europe, including Russia (31.4%) and the smallest North America and Oceania (32.4%), 

as well as South-East Asia and South Asia (28.2%). 

Food losses in the European Union 

Research commissioned by the European Commission shows that around 89 million tons of food 

are wasted in the EU countries annually and around 180 kg per capita (Barilla Center for Food and 

Nutrition. 2012). By comparison, in sub-Saharan Africa, food thrown out per capita per year is 6-

11 kg. The largest amount of food is wasted by British people – as much as 14 million tons, in 
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households – as much as 8.3 million tons. Poles waste about 9 million tons of food, where about 

6.6 million tons of food waste is responsible for its production, then households – for about 2 

million tons and other sectors – for about 0.4 million tons (Borowski et.al., 2016). In the EU 

Member States, the degree of food waste per capita varies greatly. The smallest amount of food is 

thrown away by the Greeks only 44 kg a year, and the largest amount of food is thrown away by 

the Dutch as much as 579 kg (Figure 2). The degree of food wastage above 100 kg per capita 

distinguishes as many as eleven EU countries: Romania, Slovakia, Denmark, Germany, Portugal, 

France, Italy, Lithuania, Spain, Hungary and Finland (from 105 kg in Romania to 193 kg in 

Finland). 

Figure 2. Food losses in the European Union (1 inhabitant/kg/year) 

Source: Study based on Borowski et al. (2016) and Gustavsson et al. (2011). 

The scale of food wastage in Poland was estimated at 235 kg per capita per year. In terms of food 

waste, Poland is seventh after Great Britain, Ireland, Estonia, Cyprus, Belgium and the 

Netherlands. The highest amounts of wasted food are in the household sector – 42%, of which 2/3 

were avoided, i.e. about 76 kg per capita per year. The complexity of factors influencing the level 

of food wastage in households is responsible for 39% of the total amount of wasted food, the food 

supplier, including restaurants and catering chains (14%), as well as retailers and retail chains 

(European Commission 2011) (5%). 
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Losses and waste in the agri-food chain in Poland 

Every year 9 million tons of food is wasted in Poland. The Polish Parliament has been working on 

a draft law to reduce the scale of waste, following the example of other EU countries. In Poland, 

there is no comprehensive scientific research on food waste and wastage covering all groups of 

food products and every stage of the agri-food chain. General estimates for the European Union 

can only be found in foreign publications (Bräutigam, Jörissen, Priefer 2014). 

The research methodology enabled identification of those points where in Poland in 2007 and 2011 

the greatest losses and food waste took place. The analysis of estimations concerning losses and 

wastage of particular groups of food products in relation to the stages of agri-food chain showed 

that about 40% of losses and wastage arise from agricultural production. In the analyzed period, 

the share of agricultural production in the generation of food losses and waste decreased by 2.8 

percentage points in favor of the remaining stages of agri-food chain, i.e. consumption, processing, 

post-harvest processing, storage and distribution (Borowski et.al., 2016). Taking into account the 

amount of food losses and wastage in Poland as a whole, 10 893 thousand tons were produced in 

2007, 10 675 thousand tons in 2011, i.e. 2% less. In quantitative terms, food waste and losses 

decreased in the analyzed period only at the stage of agrarian production – from 4640 thousand 

tons in 2007 to 4245 thousand tons in 2011, i.e. by 8.5%. 

Figure 3. Percentage of a part of the agri-food chain in the generation of food waste and losses in 

Poland in 2007 and 2011 (thousand tons) 

Source: Study based on Borowski et al. (2016) and Gustavsson et al. (2011). 

In all other phases of the agri-food chain, food losses and waste increased: in the consumption 

phase (by 3.7%), post-harvest treatment and storage (by 3.3%), distribution (by 2.3%) and 

processing (by 0.6%). 
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Figure 4. Percentage share of subsequent stages of the agri-food chain in the formation of losses 

and wastage of food groups in Poland in 2007 and 2011 (thousand tons) 

Source: Study based on Borowski et al. (2016) and Gustavsson et al. (2011). 

The analysis of losses and wastage among specific groups of food products in Poland showed that 

the highest losses and wastage in 2007 affected root and tuber vegetables – 3757 thousand tons (in 

2011 – 2868 thousand tons), as well as fruit and vegetables – 3400 thousand tons in 2011 (2932 

thousand tons in 2007), the smallest sum of the fish and seafood bill (51 and 57 thousand tons) 

(Borowski et.al. 2016). 

Summary and conclusions 

The scale of losses, waste and food wastage is enormous and should therefore be treated as a global 

problem. It occurs along the entire length of agri-food chain, i.e. “from field to consumer’s table. 

In view of these huge food losses, every effort must be made to reduce food waste, including 

implementation of coordinated strategy combining European and national action to improve 

efficiency along the entire supply and consumption chain in the various sectors. The European 

Union should support food distribution activities for people in financial difficulties, as well as aid 

to supply schoolchildren with milk and milk products, and a program to promote the consumption 

of fruit in schools. Information campaigns to raise public awareness of the consequences of food 

waste should be carried out in all the countries of the European Union. Consumer education in 

food and nutrition. The promotion and development of consumer education causes consumers to 

become demanding and able to make a rational choice of consumer goods and services. Reduced 

food waste and wastage throughout the agri-food chain and sustainable food choices by consumers 

can contribute to greater resource efficiency, increased land use efficiency, improved water 

management, global agricultural sector benefits, and reduced hunger in developing countries, 

thereby contributing to global food security. 
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Introduction:  

The dairy sector in Poland belongs to the intensively developing market of food products. 

Currently, milk and dairy products are gaining wide popularity among Polish consumers, including 

the young generation. Dairy products are eagerly consumed due to such features as: sensory values, 

nutritional values and health values (Grębowiec and Korytkowska, 2017). Currently, in order to 

be able to compete effectively on a given market, it is necessary to examine and define consumer 

preferences and requirements based on marketing mix elements (i.e. product, price, promotion, 

distribution) that shape the overall quality of products on the market (Grębowiec, 2015). One of 

the elements of the competitiveness of food industry enterprises is the offered food and the quality 

of products. Food is one of the most important goods and basic needs for humans, due to their 

nutritional and health value (Kraciuk, 2017 and Kowalczyk, 2016). Consumers when buying dairy 

products are guided by economic, psychological and social factors. In order to be able to compete 

in the market and generate profits in its operations, the company's task is to create products based 

on the requirements of potential buyers. The company should focus on continuous improvement 

and analyze the products offered to consumers. Manufacturers convince potential consumers to 

buy products using a variety of methods, such as advertising, price promotions and extending / 

modifying existing products. The impact on consumer behavior in the dairy sector has been the 

subject of many studies, but research has not been carried out among consumers of the young 

generation. The following conditions may influence the creation of the basics among consumers 

in the food industry: concerning the consumer, i.e. age, gender, education, place of residence: 

 regarding the product, i.e. taste, smell, color, price, brand; 

 social, which include such components as: family, reference group; 

 market conditions, i.e. legal regulations and the economic situation in the region 

(Jeżewska-Zychowicz and Pilska, 2007). 

Currently, it is observed that consumers are increasingly shopping with increased awareness. This 

is due to the fact that among Polish society in recent years we have been observing the growing 

level of affluence, and consumers, in addition to the price in purchasing decisions, are more and 

more often guided by the quality of products (Cyrek et al., 2016). 

mailto:paulina.wiza@up.poznan.pl
mailto:norbert.szalaty@up.poznan.pl
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In the literature on the subject, quality was defined in a multifaceted manner. Quality is perceived 

in the technical, commodity and consumer aspects (Kwasek, 2011). According to Juran, quality 

was defined as "a trait or set of features that are relevant to a given product, identifiable, which 

include the manner of execution, appearance, consistency, taste and smell" (Juran, 1962). From 

the consumer's perspective, quality is understood as meeting expectations in relation to individual 

food products or their groups (Piotrowska-Puchała, 2018, Baryłko-Pikielna, 1995). The 

components of quality are: sensory characteristics, healthiness (including nutritional value, health 

value, dietary value) and availability (i.e. ease of storage, time to eat, storage conditions) 

(Piotrowska-Puchała, 2018). 

The concept of food safety is closely related to the concept of quality. The quality and safety of 

food products should be ensured at every stage of the food chain (Kwasek, 2011). The most 

important quality feature from the point of view of the consumer is food safety, which is regulated 

by the European Union law (Kwasek, 2011). Ensuring food safety is a priority for food producers 

to shape high-quality products for consumers. It is important to define aspects of public health, 

food quality and economic security in defining food safety (Piotrowska and Cymanow, 2010). 

Ensuring high quality food, especially health safety, is a more complex problem than ensuring the 

quality of products belonging to other product groups. With regard to food, quality is inextricably 

linked to it safety, and hence with health quality, i.e. compliance with legal regulations, standards, 

specification and quality level acceptable by the purchaser (Jasiulewicz-Kaczmarek and 

Wieczorek, 2008) 

In order to shape high-quality food products at the same time with regard to food and health 

security, a number of quality management systems and quality labels have been developed that are 

in force among food producers in the European Union. In the opinion of quality management 

systems, it is necessary to guarantee food health safety through such tools as monitoring and 

management of food hazards (Piotrowska - Puchała,2018, Grębowiec, 2010). Quality management 

systems can be divided into obligatory ones, which include such systems as: Hazard Analysis and 

Critical Checkpoint (HACCP), Good Hygienic Practice (GHP), or Good Manufacturing Practice 

(GMP), and non-obligatory, to which in the dairy sector we can distinguish such signs quality such 

as: "Quality Tradition", "Guaranteed Traditional Specialty", Protected Geographical Indication, as 

well as Protected Designation of Origin.  

It is worth emphasizing that consumers quickly change their preferences and shopping tastes. 

Currently, the consumer choosing food products, including dairy products, is guided by such 

aspects as the benefit from the purchase of a given product, and the need to meet needs. Therefore, 

the quality of the product (including dairy products) in the meaning of the consumer can be 

distinguished into: 

 real quality, characterizing the practical state (effective quality), 

 the quality expected by consumers in relation to the products concerned (expected 

quality), 
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 quality induced, characterizing customer expectations based on his experience in relation 

to a specific brand (induced quality), 

 total quality being the sum of the evoked and real quality, which is lower or higher than 

expected (overall quality), 

 potential quality determining the level of improvement of the product (potential quality) 

(Illy i Viani, 1995). 

Research methodology:  

The research was conducted using a questionnaire interview using the research tool which is the 

questionnaire. The study was conducted among young consumers (respondents in the 18-25 age 

group) who consume dairy products and are residents of the Poznań poviat, as well as among 

students of the University of Life Sciences in Poznań. About 300 young consumers were 

examined. The research was aimed at identifying the key factors that affect the perception of the 

quality of milk and dairy products among young consumers. In order to conduct the study, an 

anonymous questionnaire was used, in which respondents were asked about the following: the 

place of shopping of dairy products, perception of the quality of dairy products purchased in 

supermarkets and hypermarkets, criteria for selecting dairy products, the importance of quality for 

shopping and knowledge of existing quality systems and quality marks. The questionnaire also 

included information about who and for what purpose it conducts research, all information on how 

to answer the right questions (closed and open), added questionnaire and information about the 

anonymity of the responses. 

Results:  

Among young consumers who were students of the University of Life Sciences in Poznań, research 

was conducted on preferences for purchasing dairy products. Based on the data collected at the 

moment, it has been shown that young consumers are eager to consume dairy products several 

times a day and once a day. Young consumers prefer to consume milk and yoghurts from dairy 

products. Products such as buttermilk, kefir and blue cheese are less popular. For young 

consumers, the important factors that guide you when shopping are sensory characteristics and the 

expiration date. Almost 50% of respondents do not pay attention to information about certificates 

received by the producer, confirming the application of quality management and safety systems in 

dairy production. 

Summary / conclusions: 

Making purchase decisions of dairy products is directed by many factors, both external and 

internal. Systematic observation of changes taking place in consumer behavior is extremely 

important from the perspective of adapting the offers of enterprises to the expectations of buyers. 

Based on the completed research, it was found that for young consumers, the product brand and 

the form of advertising for a dairy product are less important. Respondents are satisfied with the 

quality of Polish dairy products. Most respondents associate an innovative dairy product with a 
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new taste and an additional health-promoting effect. The respondents are willing to buy new 

products, but mainly after trying them out and recommending them to friends. Therefore, one 

should constantly pay attention to the still changing purchasing preferences, which are the resultant 

of many different factors, not only economic, but also non-economic factors. 
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Introduction 

In Côte d'Ivoire, current dietary habits involve an increase in the consumption of traditionally 

produced flours. Unfortunately, there is little data on pathogenic microorganisms such as B. 

cereus on this commodity. In this study, we investigated the prevalence of Bacillus cereus in 

traditional flours, collected in several communes of Abidjan (Ivory Coast) followed by the 

detection for emetic B. cereus strains, which are potentially dangerous. 

Materiel and methods 

Maize, millet and cassava flour, traditionally produced were used in this work. A state of 

contamination level of these products, relative to B. cereus was first assessed. Microbiological 

analyses were performed according to the EN ISO 7932: 2004 (and FCD microbiological criteria, 

2016), then Bacillus cereus isolates from above cited flours were screened by PCR for the presence 

of cereulide-producing strains. 

Results 

It was noted a variation in the presence of B. cereus by types of flour and by commune. The level 

of samples contamination differ from each over, within a same commune. The B. cereus 

contamination level being between ≤10 to 4 102. Furthermore, no emetic strain was detected at 

this stage of the work. 

Discussion 

The most flours samples analyzed were found to be within microbiologically satisfactory limits 

defined by the FCD microbiology criteria 2016. High moisture content of insufficiently dried 

flours and artisanal production process could explain the presence of B. cereus beyond the defined 

criteria in certain samples (FAO, 1994; Berghofer et al ., 2003 ; N’goran-AW, 2018). 
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Introduction: 

Most of the chemical pesticides used by Ethiopia smallholder farmers for protecting stored grains 

are organophosphates, carbamates, and to some extent organochlorines (Mengistie et al., 2016). 

Pesticide usage by smallholder farmers in Ethiopia was frequently accompanied by poisoning of 

users and caused chronic health effects (Mekonnen and Agonafir, 2002).  Exploring products that 

are safe to humans and effective against stored-product insects in smallholder farmer’s traditional 

storages in Ethiopia is necessary. Filter cake and Triplex are two such products found in Ethiopia 

as by-products of aluminum sulfate and soap factories, respectively (Girma et al., 2008a,b; Tadesse 

and Subramanyam, 2018a,b). Contact toxicity of filter cake and Triplex powders from Ethiopia 

were evaluated against the rice weevil, Sitophilus oryzae (Linnaeus), a common pest in stored 

grains. The study was aimed at determining the lethal and effective concentrations and times for 

both powders against S. oryzae.  

Methods: 

The lethal concentrations for 50 and 99% mortality (LC50 and LC99) of filter cake and Triplex 

against S. oryzae were determined at 14 d after exposing 10 adults for 12 h to concrete arenas 

inside Petri dishes treated with filter cake concentrations of 0.5-8 g/m2 and Triplex concentrations 

of 1-9 g/m2.  Lethal times for 50 and 99% mortality (LT50 and LT99) were determined at 14 d after 

exposing adults for 1-24 h to 3 g/m2 of filter cake and 9 g/m2 of Triplex. Effective concentrations 

(EC50 and EC99) and times (ET50 and ET99) for 50 and 99% reduction of adult progeny production 

were determined from reduction in adult progeny production relative to production in control 

treatments at 42 d after exposure to filter cake and Triplex. 
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Findings: 

LC50 and LC99 values for S. oryzae adults were 0.70 and 8.49 g/m2, respectively, when exposed to 

filter cake and 2.27 and 21.38 g/m2, respectively, when exposed to Triplex (Table 1). The 

corresponding LT50 and LT99 values were 3.13 and 27.21 h, respectively, for filter cake and 4.72 

and 38.60 h, respectively, for Triplex (Table 2).  EC50 and EC99 values for progeny reduction were 

0.57 and 7.95 g/m2, respectively, for filter cake and 2.77 and 18.82 g/m2, respectively, for Triplex 

(Table 3). The corresponding ET50 and ET99 values were 2.57 and 17.73 h, respectively for filter 

cake and 3.39 and 24.74 h, respectively, for Triplex (Table 4).   
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Table 1.  Probit regression estimates and concentrations required for 50 and 99% mortality for S. oryzae adults based on mortality 

assessments made 14 d after exposure for 12 h to concrete arenas treated with various concentrations of filter cake and Triplex. 

Powder Na Mean ± SE LC (95% CI) (g/m2) χ2(df)b P-value 

Intercept Slope LC50 LC99 

Filter cake 180 0.33 ± 0.13 2.15 ± 0.34 0.70 (0.45  ̶  0.93) 8.49 (5.24  ̶  20.45) 8.57(16) 0.9300 

Triplex 270 -0.85 ± 0.19 2.38 ± 0.31 2.27 (1.77  ̶  2.72) 21.38 (14.49  ̶  40.28) 20.31 (25) 0.7302 
a N = Total number of adults used to generate the probit regression estimates 

bχ2 values for goodness-of-fit were not significant (P > 0.05), indicating good fit of probit model to data. 

Table 2.  Probit regression estimates and times required for 50 and 99% mortality for S. oryzae adults based on mortality assessment 

made 14 d after exposure to concrete arenas treated with 3 g/m2 of filter cake and 9 g/m2 of Triplex for various time periods. 

Powder Na Mean ± SE LT (95% CI) (h) χ2(df)b P-value 

Intercept Slope LT50 LT99 

Filter cake 240 -1.37 ± 0.25 2.02 ± 0.29 3.13 (2.16 – 3.99) 27.21 (18.83 – 50.94) 17.57 (22) 0.7311 

Triplex 390 -1.76 ± 0.25 2.07  ± 0.23 4.72 (3.54– 5.79) 38.60 (29.53 – 57.23) 20.54 (37) 0.9870 
a N = Total number of adults used to generate the probit regression estimates. 
b χ2 value for goodness-of-fit were not significant (P > 0.05), indicating good fit of probit model to data. 

Table 3.   Probit regression estimates and concentrations required for 50 and 99% reduction of S. oryzae adult progeny production at 42 

d after exposure for 12 h to concrete arenas treated with various concentrations of filter cake and Triplex. 

Powder Na Mean ± SE EC (95% CI) (g/m2) χ2(df)b P-value 

Intercept Slope EC50 EC99 

Filter cake 120 0.49 ± 0.10  2.03 ± 0.36 0.57 (0.34   ̶  0.76) 7.95 (4.31  ̶  31.56) 60.48 (10) <0.0001 

Triplex 270 -1.24 ± 0.19  2.80 ± 0.30 2.77 (2.33  ̶  3.19) 18.82 (13.79  ̶  30.12)   199.97 (25) <0.0001 
a N = Total number of adults used to generate the probit regression estimates 
b χ2 values for goodness-of-fit were significant (P <0.0001), indicating poor fit of probit model to data. 

Table 4.  Probit regression estimates and times required for 50 and 99% reduction of S. zeamais adult progeny production 42 d after 

exposure to concrete arenas treated with 3 g/m2 of filter cake and 9 g/m2 of Triplex for various time periods. 

Powder Na Mean ± SE ET (95% CI) (h) χ2(df)b P-value 

Intercept Slope ET50 ET99 

Filter cake 210 -1.29 ± 0.18 2.26 ± 0.24 2.57 (1.98 – 3.11) 17.73 (13.72 – 25.87) 97.12 (19) <0.0001 

Triplex 390 -1.53 ± 0.20 2.19 ± 0.20 3.39 (2.61 – 4.12) 24.74 (20.23 – 32.48) 257.13 (37) <0.0001 
a N = Total number of adults used to generate the probit regression estimates 
b χ2 values for goodness-of-fit were significant (P <0.0001), indicating poor fit of probit model to data. 
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S. oryzae exposed to filter cake produced significantly less number of insect damaged kernels 

and grain weight loss than those exposed to Triplex (Figures 1 and 2). 

Figure 1. Percentage of kernels damaged (A) and percentage of grain weight loss (B) by S. 

oryzae at 42 d after a 12 h exposure to various concentrations of filter cake and Triplex treated 

concrete arenas. 
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Figure 2. Percentage of kernels damaged (C) and percentage of grain weight loss (D) by S. 

oryzae at 42 d after exposure to concrete arenas treated at 3 g/m2 of filter cake and 9 g/m2 of 

Triplex for various time periods.  

        

 
 

 

Conclusions and Implications: 

Although both powders were effective by contact against S. oryzae when applied to concrete 

surfaces, filter cake was more efficacious against S. oryzae than Triplex. Therefore, our overall 

result implies that filter cake coulkd be potential alternative to synthetic pesticides. However, 

studies on real field situation should be conducted before incorporating filter cake to the existing 

integrated pest management program. 

C 
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The development of industry and trade and migration of people caused changes in the way 

of nutrition influencing the eating habits of the society. The production and sale of food has 

always been susceptible to physical, chemical or microbiological hazards. The consumer, when 

buying a specific food product, has certain expectations regarding its quality. When the quality 

of the product meets these expectations, the consumer feels satisfaction. That's why traders and 

producers of food products have to carry out new tasks to ensure the right food, the quality 

required by the consumer. 

The attractiveness of the subject matter gives the opportunity to bring their own 

achievements to the knowledge resources related to the functioning of the military food supply 

chain. For the analysis of issues related to the problems of food goods in modern military supply 

chains, the authors decided to use IGRAFIX - a tool for mapping and modeling of business 

processes in the standard BPMN 2.0. 

The modern consumer with a huge mass of goods at his disposal faces a difficult task, choosing 

the right product. Dilemmas when making purchasing decisions include, among others, such 

issues as the quality of the product, its composition, features and appearance of the packaging 

and many other additional factors. The process - to meet expectations - is characteristic of the 

consumer's perception in terms of the quality of the purchased goods. One of the basic criteria 

for the selection of goods, not only food, is the price. 

The military recipient in the form of the Military Economic Department when purchasing 

food products in a tender form, in addition to the price ratio, will be particularly sensitive to 

the so-called authenticity of the product. This is not a new issue in commodity issues. There 

are known attempts at adulteration of food, and the product adulterated was one that misled 

the consumer by the hidden exchange of a value component into a less valuable or worthless 

one (Krauze 1975). Food is a very special commodity because of its primary role as a source 

of energy and nutrients, having a direct impact on human health. A soldier is not only the 

ultimate recipient of food, which he chooses and pays for, but also the one who bears the 

entire risk of health consequences associated with its consumption. 

Among other reasons, the price criterion cannot be the key determinant of the purchase 

decision. Although in economic practice it is widely used as an element of competitive and 

market play by companies in the same industry. Consumers who have the same goods to 

choose from, but from different producers, which differ quite significantly in price, starts to 

wonder whether these products are of qualitative quality? 
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Food can also be the subject of hostile actions. This can be seen as a deterioration of 

premeditated quality that results in a lowering of the condition of the organisms that use it. 

Changes in the composition of products causing their transformation into poisons. This 

threat causes food safety to be the first and main focus of interest when it comes to food 

quality, combining it with Good Manufacture Practice and strategy for the operation of 

security. 

 With regard to Good Manufacturing Practice, numerous definitions highlighting 

various aspects of this undoubtedly comprehensive concept can be found in the literature on the 

subject. R.L.Hall (Hall 1981) defined the quality of food as "a variable share of costs, risk, 

nutritional value and desirability", where "desirability" means positive sensory characteristics. 

The definition implies that food quality is a positive combination of nutritional value and 

sensory attractiveness, taking into account the risk as to the safety and price of a specific food 

product. 

 Supervision over authenticity is a difficult and expensive task. Just as the methods of 

detecting adulteration are improved, the methods used by counterfeiters are also being 

improved. The methods used in the identification of food can be divided into physical, 

physicochemical, chemical, biological. Another division of the methods of detecting 

adulteration distinguishes four basic groups (Targoński 2000): 

1. methods based on the assessment of the basic characteristics of the product (density, extract 

content); 

2. methods comparing the content of product components with standard values; 

3. methods for determining the level of compounds that should not be in the product, 

4. isotopic methods that determine the isotopic composition of molecules of particular 

compounds. 

 The issue of authenticity may concern not only the change in the composition of a 

food product, but also the placing of incorrect and false information on the packaging and labels 

of products. Even after fully explaining what the difference is, the question arises: "Is it really 

necessary to add chemical food additives?" The declaration "without artificial colors and 

aromas" is a kind of advertising of the product and is positively perceived by the consumer. On 

the other hand, consumers expect foods with attractive sensory characteristics, such as color, 

smell and taste. It is known that these properties are achieved in many cases by food additives. 

The solution to this dilemma is a constant challenge for the modern food technologist (Giese 

1994). 

 Summarizing the above considerations, it can be concluded that in the current 

situation, consumers have an increasingly stronger influence on creating qualitative changes in 

food. Food quality is understood here as a comprehensive concept that includes aspects of 

safety, nutritional value and sometimes the convenience of using it. The problem of food 

falsification is still an issue. The task of military institutions supervising the supply chain of 

food products is the elimination of such phenomena. In order to counteract unfair practices, 

legal provisions and procedures were created to detect non-authentic food, which resulted in 

the detection of counterfeits. 
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 The article presents the problems of food flow in the military supply chain and the 

elimination of food products that do not meet the criteria set by military entities such as the 

Military Food Service Implementation Center, the Military Center for Preventive Medicine and 

others by means of applicable laws and internal procedures. Detection of this type of crime is 

important not only from an economic point of view, but also because of the soldier's safety. 
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Introduction 

The domain of the 21st century is competition not between individual enterprises but entire 

supply chains, including agri-food sector. According to M. Christopher, the supply chain can 

be treated as a network of organizations that engage both entities - suppliers and recipients - to 

be active in various processes and activities, where the role of different stakeholders has been 

prominent (Christopher, 2011). The profound collaboration and relationship management 

among these stakeholders is essential for achieving sustainability in agri-food supply chains 

(Dania et al., 2018; Gold et al, 2010; Carter and Rogers 2008), which refers to the three 

dimensions: profit (economic dimension), planet (environmental dimension), and people (social 

dimension) (Elkington, 1997). Moreover, according to the concept of the value networks, the 

co-operative relations between two market players result in the creation of added value by both 

parties involved, with the co-generated value shared on the basis of competition 

(Brandenburger, Nalebuff, 1996). Farmers could for example use cooperation to redress the 

power imbalances, enhance viability, promote values of equity, sustainability, fair pricing and 

transparency (Hooks et al., 2017). Insight into organizational operations, needs and capacities 

may enhance the market performance of the companies in supply chains (Dangelico and 

Pontrandolfo, 2013). Moreover it can facilitate information sharing and promote trust among 

partners (Soler et al, 2010) and facilitate product innovation for sustainability (De Marchi et al, 

2013; Lee and Kim, 2011). Increasing customer expectations and legal regulations result in the 

improvement of business activities regarding the environment, including those involving 

cooperation and collaboration with suppliers and customers in the supply chain (Kłosińska et 

al, 2018).  

The aim of this article is to identify the potential role of the cooperation on the developing 

market of Georgia.  

Methods 

The paper is based on a theoretical and an empirical investigation. Firstly, the desk research of 

three international research bases (Web of Science, Emerald and EBSCO) has been conducted.  
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Secondly, the case study, presenting the situation in agri-food sector in Georgia, has been 

written. The research or theory problems in the agricultural sector were done by analysis, 

synthesis and comparison, as well as with other methods of empirical social research. Also, the 

quantitative marketing research was held examining such large audiences as small farmers and 

peasants living in the region. And with the help of in-depth qualitative research interviews, we 

asked representatives of the agricultural cooperatives, large scale farmers and the farmers' 

associations in the sector. At least the focus group had been conducted on Organic food 

producer Farmer’s group. 

Findings 

Georgia is a net importer of agricultural products (including primary commodities and 

processed food products), having run a net agricultural trade deficit in each of the last 10 years. 

However, many analyses have shown that Georgia has a comparative advantage in agricultural 

production. This suggests there is a large potential for expanding agricultural exports from 

Georgia. This is surprising: According to a recent OECD study, Georgia’s revealed comparative 

advantage in agriculture ranks 15th out of 193 countries (Liapis, 2011). In a study of global 

wine markets (Anderson and Nelgen, 2011), Georgia’s revealed comparative advantage in wine 

ranks second on a list of 13 major wine exporting countries. Hence, there is considerable 

potential for increasing agricultural exports and agriculture’s contribution to economic 

development in Georgia. (Stephan von Cramon-Taubadel 2014). But major part of Georgian 

farmers cannot use this opportunity, because of few reasons and one of the major problems is 

supply chain.  

Many economists have argued that the international fragmentation of production should bring 

significant benefits to developing countries. When production of a good is split globally, tasks 

within the supply chain are dispersed across countries based (in part) on comparative advantage. 

This should promote trade between industrial and developing countries, since comparative 

advantage differs more between these groups than between industrial countries. The gains from 

trade should expand for all countries, since tasks within the production process are allocated 

more efficiently. For developing countries, the scope of production should also expand to 

include relatively high tech- or high skill intensive products, since they can specialize in specific 

tasks within the production chain. But in Georgia small entrepreneurs and peasants are unable 

to sell their own harvest; they do not have the appropriate knowledge and experience, and do 

not have enough money to market their goods on the market. In most cases, they even do not 

have the equipment to store and save their harvest, so most of the rural population will only get 

a small amount of harvest, which is often not enough to meet their personal needs. 

For developing countries it is very important to have an agro-production, but for further 

development of economics is more convenient to produce and export not only primary products 

(fruit, vegetables) but already processed and manufactured products (juices, canned products 

and ets). An important characteristic of the Georgian agricultural sector is the relative lack of 

vertical integration and the pre-eminence of small-scale production. The largest share of 

products, used by producers is bought from independent, small farmers on the market at the 

time of harvest. This gives rise to a range of problems:  
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1. As long-term delivery contracts are still highly infrequent, price are quite volatile. This 

can reinforce the lock-in on the current market; particularly prices are significantly higher when 

agricultural products can be sold in Russia – to the detriment of those producers attempting to 

enter the more price-competitive markets of the future. 

2. Small farmers are often unable to invest in more modern production methods, leading to 

outdated, inefficient and labor intensive cultivation techniques and prices that are relatively 

high for a country with low wages and good natural conditions for plant growing. 

3. Quality control over the plants is very hard to establish in market with hundreds of 

thousands of producers and little vertical integration. Small agro-producers are very reluctant 

to allow factories and other producers to influence the varieties that they grow, their production 

techniques and harvest times, etc. While some small farmers do produce excellent homemade, 

but the resulting quantities are too small for commercial export. A consolidation of such little 

farmers is unrealistic in the short run and would lead to difficult social considerations, although 

some larger exporters are gradually attempting to increase their own land production and should 

be encouraged to do so or they can initiate the regional cluster, to achieve more considerations, 

best quality product from suppliers and a big quantities of production for export. To resolve 

these problems, it’s important from government to make some actions for raising public 

awareness and participation in reform process. Farmers must be learned, how important is 

cooperation with each other and how many profit will take each of them with consideration of 

their resources. 

In the paper the model of “Regional Clusters” has been presented (see the figure 1), which will 

give farmers the opportunity to find resources for the measures, such as: 

• diversification of markets in abroad, 

• planning the production process according to the word market demands,  

• raising awareness in the field, 

• finding new investments for further development,  

• finding new technologies and innovative methods. 
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Figure 1. “Regional Cluster” ’s model.  

 
Source: own research 

In the figure 1, Association is a farmer’s union with pay method. But the money, they will 

collect, must not be the major investment for this union. These payments are for salary of few 

basic employees. The goals of the union, will contain but not limited by:  

• increasing of member’s list, 

• finding new markets for export, 

• writing recommendations for the members about market changes,  

• finding sources for making trainings and researches about newest ways of agriculture, 

study new technologies and methods, 

• finding finances and other resources for resolving the problems of members, 

• writing projects and receive grants for implementation of ISO, HASSP and other 

international standards in the member organizations, 

• finding international partners and investors, for further development, 

• helping members and increase the coordination for collecting big batch of products for 

export, saving the quality and quantity of supply. 

Farmers and Cooperatives in the cluster don’t have mutual obligation other then they will agree 

with each other. But the association must become the place of finding common interests with 

all or part of its members in the issues, such as: 

• forming a large batch for export and solve the logistical problems, 

• obtain the quality certificate, 

• invite the experts of the field, 

• implementation of new technics and technologies, 

• work to strengthen the members on different steps of supply chain. 

Conclusions and Implications 

As the researches show, clusters are good (maybe the best) solution especially in poor countries, 

but in such rural areas, little farmers do not have the knowledge needed to establish and manage 
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a cluster. (Nino Rukhaia-Mosemgvdlishvili 2018). But to start such cooperation can only 

marketing or farming associations, which have qualified labor. While the “Regional Clusters” 

are going to be successful, they would not be developed without government protection. 

Farmers should be convinced of the need to cooperate and to shape the forms and means of the 

unions. However, in the focus group research has shown that farmers are not nearly ready to 

participate in similar "experiments". But government should stimulate those people to get 

involved in modern Supply chain system, which at the end will play substantial role in boosting 

Georgia’s economy. 

Finally, the cooperation in agri-food sector will remain in the sphere of interests and further 

empirical research of both authors. This international knowledge exchange will hopefully also 

strengthen the Polish-Georgian collaboration in the field of agri-food sector development. 
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Introduction 

In recent years, Ukraine has significantly increased grain production and entered to the cohort 

of its major producers and exporters. Despite the positive dynamics, a number of problems that 

have appeared and hinder its further development. In particular, infrastructure costs for grain 

exports remain at a rather high level, which reduces the competitiveness of domestic grain in 

the foreign market. The transport infrastructure does not quite meet the needs of the grain 

market due to the operation of the railway transport, the unpredicted increase in tariffs for the 

transportation of grain by rail, mainly the unsatisfactory state of highways, the lack of 

development of river transport. To date, the problem with logistics was less felt, since export 

volumes were significantly lower, and high grain prices with surplus blocked additional 

logistics costs. However, in the context of lower world prices observed during 2013-2017, the 

ineffectiveness of transport and logistics infrastructure on the grain market was significantly 

affected by the incomes of agricultural producers. 

Positive tendencies of increasing the production volume and grain export, accompanied by 

prices instability and incomes of commodity producers, monopolization of the market and over 

concentration of production by large companies, it is not always possible to balance the interests 

of the main market participants (producers, consumers and the state). 

Practice shows that due to insufficient quality, Ukraine exports mostly cheap feed grain, while 

it is forced to import meat and dairy products, and animal feed. From this point of view, the 

preservation of such trends shows that our state can remain an appendage of raw materials of 

developed countries, giving them added value and creating new jobs for them. In this case, 

without structural changes in the agriculture sector of the domestic economy, in our opinion, it 

will be quite difficult to solve the problems of poverty, unemployment in the countryside and 

the revival and development of rural areas. 

https://mail.ukr.net/classic#sendmsg,to=QueXQuH50gCDE4Ow9W8N
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Methods 

During the research, the following methods were used: comparative analysis and expert 

assessments - for the analysis of quantitative and qualitative indicators of development of the 

domestic grain market in the conditions of globalization; statistical-economic - for the 

collection and processing of statistical data, studying the dynamics of exports and imports of 

grain; economics and mathematics - to predict the impact of demand factors (consumption on 

food and feed purposes, exports and stocks) and supply (yield, area, production, imports and 

stocks) on the grain market for the period up to 2025.  

In order to evaluate the effectiveness of agricultural policy and the level of domestic support of 

agriculture there was used the methodology which is applied in the country-members of OECD. 

The methodology of the quantitative estimation of the state support is substantiated in the works 

of such famous scientists as Josling (1988), І.Tsakok (1990), A.J.Webb (1990), M.Lopes 

(1990), R.Penn (1990). 

Findings 

Ukrainian grain market  is one of the main segments of the agro-food market, which determines 

the country's food security, the results of economic activity of agricultural producers and, in 

general, the welfare of the Ukrainian people.   

The analysis shows that the gross grain production in Ukraine on average in the years 2015-

2017 has almost doubled in comparison with 2000-2002, mainly due to an increase in average 

yield from 24.6 centners per hectare to 43.2 centners per hectare. 

Among the main grain crops, the largest increase in gross volumes was achieved by corn. Thus, 

during the research period, it increased by 6.5 times, having overcome a 30-millionth cut in 

individual harvest years. This was facilitated by the expansion of the collected area from an 

average of 1.2 million hectares in 2000-2002 to 4.3 million hectares in 2015-2017, with an 

increase of almost twice the average yield. Moreover, the range of corn spreading through the 

development of breeding and the introduction of new technologies now covers virtually all 

natural and climatic zones of Ukraine. 

Gross collections of wheat in Ukraine also increased by an average by 1.5 times in 2015-2017 

compared with 2000-2002 due to an increase in average yield from 27.1 centners per hectare to 

40.7 centners per hectare or 66,6%. However, during the analyzed period, there is not stability 

of gross barley collections, in particular, its production in 2015-2017 decreased by almost 500 

thousand tons or 5.2% compared to 2000-2002, due to reduction of the collected area by 40% . 

At the same time, barley yield increased by 37.5%. 

In the structure of grain and legume production in Ukraine over the analyzed period, agricultural 

enterprises produce about 80% of the total volume, including farms - 12-13%, respectively, 

20% belong to households, which mainly grow a considerable part of oats, millet and rye and 

buckwheat. 

At the same time, large enterprises are oriented mainly on export types of grain crops (corn, 

wheat), which are more profitable from the point of view of profit and accordingly require more 

investment of resources per hectare of area (Kozak and Grinchenko,2016).  
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Analyzing the current grain market, it is necessary to pay attention to the uneven development 

and imbalance of demand and supply in the context of individual grain crops. In particular, if 

in the last 5 marketing years in Ukraine the supply of wheat and corn has a tendency to increase, 

then rye - decreased by almost half, oats - by 25%. 

In the structure of grain consumption, the largest share is feed and food consumption. The 

decline in livestock in Ukraine in recent years is offset by an increase in the number of poultry. 

Given the above, feed is used in absolute values at the level of 11-15 million tons, but relative 

- we tend to reduce. In particular, in 2017, it was 17.3%, compared to 2016 - 19.1%, in 2015 - 

22.3%. Food consumption of grain is relatively stable, although in recent years there has been 

a tendency to decrease it. The main reasons include: reduction of the population; leaving a 

significant number of our citizens to work abroad; more economical attitude to bakery products; 

change in diet. 

The analysis shows that an increase in grain production is accompanied by an increase in its 

export potential. Over the past two years, Ukraine has been exporting record grain volumes - 

more than 40 million tons. However, this is not always reflected in the increase in currency 

earnings. For example, in 2016, Ukraine exported a record volume of grain crops - 41.5 million 

tons, which is almost 8% higher than exports in 2015. But due to lower world prices for raw 

materials, record volumes of grain exports from Ukraine in 2016 did not bring record earnings. 

It remained at almost the same level of 2015 - about $ 6.1 billion. The quality of products is 

also a major problem in exporting grain crops. According to the results of 2016, 57.0% of the 

wheat sold outside the state is feed. That is, the share of non-food grain, which is reflected in 

the price and accordingly export earnings, is increasing 

The research has shown that price instability in the grain market indicates a lack of effective 

state regulation. In particular, the following manifestations of such imperfection include: 

instability of prices and incomes of commodity producers; not entirely predictable state policy; 

it is not always possible to balance the interests of the main market participants (producers, 

consumers and the state). 

Therefore, in a market economy, for the development of a balanced agrarian policy, it is very 

important to correctly determine its effectiveness, directly for those who produce agricultural 

products. With the methodology of the Organization for Economic Cooperation and 

Development (OECD), the indicator "Market price support" (MPS) is calculated, which 

determines the monetary value of gross transfers to producers from consumers and taxpayers 

for the year that arose as a result of state policy measures that create a gap between prices for a 

certain kind of grain in the domestic and foreign markets (OECD, 2019, p.22) (Figure 1). 

Indicator of MPS is determined in producer prices and is calculated by the formula:  

MPS =(Pp - Pw)*S1 (1) 

Where: 

Pp - internal price per unit of output; 

Pw - world price per unit of output; 

S1 - the offer of the domestic market D1 - the demand of the domestic market (OECD 2019, 

p.22). 
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Figure 1. Market price support (MPS) for agricultural products 

  
Source: own research 

The value of the "Market price support" indicator for wheat growers in Ukraine for 2000-2017 

indicates a significant amount of shortfall in gross transfers from consumers and taxpayers 

(Figure 2).  

Figure 2. Indicators "Nominal producer protection coefficient" and "Market price support" of 

wheat producers in Ukraine per 1 ton of grain per average period, UAH 

 
Source: own calculation Prokopenko O., (2017) 
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The received values of NPC index for wheat producers (as a ratio of average prices farmers 

receive in the domestic market to world market prices expressed in producer prices) confirms 

price instability and lack of an efficient mechanism for regulating the grain market in Ukraine.  

In particular, as the competitiveness of domestic grain on the world market is ensured by lower 

grain prices, wheat exporters (grain traders) compensate for their price losses due to lower grain 

quality and logistic costs due to low purchasing prices. According to the calculations, wheat 

purchasing prices at the enterprise level on average for 2015-2017 in Ukraine were 21% lower 

than the world average. At the same time, agricultural commodity producers in turn compensate 

for price losses due to the low cost of land lease and wages of employees. Therefore, further 

increase in grain production in Ukraine needs a reduction in logistics costs due to the 

development of transport and logistics infrastructure of the grain market in the medium and 

long term. 

Taking into account the increase of export volumes of grain in recent years and the export 

orientation of the Ukrainian grain market in general, port grain terminals have become the key 

subject of the transport and logistics system. The analysis shows that the transport infrastructure 

does not meet the needs of the domestic market due to the operation of the railway transport, 

the unsatisfactory condition of individual sections of the connecting roads of the regions with 

the Black Sea ports, undeveloped river transport. This can be accompanied by high tariffs for 

transportation, in particular, the level of costs for agrarian logistics in Ukraine far exceeds the 

relevant indicators in developed countries exporting grain. In particular, calculations of 

infrastructure costs for the export of grain from Ukraine amounted to about 600 UAH per 1 

tonne, or about 15% of all costs (Table 1). 

Table 1. Infrastructure costs for grain exports (FOB terms) as of June 2017 

№  Costs  Standard (methodology) of 

calculation 

Cost per 1 ton of 

grain, UAH 

% 

1 Transportation costs * (by rail to the seaport) 489 km at the tariff of 

Ukrzaliznytsia with VAT 

256, 80 42,7 

2 Ship loading on port 12 dollars US $ 1 / t 322,56 53,6 

3 Total cost of certificates, total, including:  17,06 2,8 

 certificate of origin is included in the cost of loading 

services 

- - 

 quality certificate (including cost of analyzes and 

work of survereur) 

0.3 dollars US / tonne 1,43 - 

 fumigation certificate 0.5 dollars US / tonne 0,63 - 

 non-radioactive certificate is included in the cost of loading 

services 

15,00 - 

 phytosanitary certificate is included in the cost of loading 

services 

- - 

4 Cargo customs declaration 150 dollars USA 5,58 0,9 

Total cost 602,0 100,00 

Source: Calculated according to the data  
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In order to increase the efficiency of transport and logistics infrastructure, it is necessary to 

establish clear and transparent "rules of the game" in the market, which will stimulate 

competition and attract private investments to develop the objects of logistic infrastructure, 

development of river transport infrastructure. It is also necessary to establish clear rules and 

tariffs for the use of railway infrastructure, stimulate investment attraction for the renewal of 

grain storage and transshipment capacities, automation of transport and logistics processes, 

which will allow not only to improve the efficiency of the logistics system, but also to provide 

the necessary speed of transportation of significant volumes of grain. 

Conclusions and Implications 

Positive tendencies to increase the volumes of production and export of grain observed in recent 

years in Ukraine are accompanied by instability of commodity producers' prices and revenues, 

monopolization of the market and over-concentration of production by large companies, uneven 

distribution of market gain, it is not always possible to balance the interests of the main market 

participants (producers, consumers and the state) poses a threat to food security and negatively 

affects the development of the grain market..  

Taking into account the increase of export volumes of grain in recent years and the export 

orientation of the Ukrainian grain market in general, port grain terminals have become the key 

subject of the transport and logistics system. The analysis shows that the transport infrastructure 

does not meet the needs of the domestic market due to the operation of the railway transport, 

the unsatisfactory condition of individual sections of the connecting roads of the regions with 

the Black Sea ports, undeveloped river transport. This can be accompanied by high tariffs for 

transportation, in particular, the level of costs for agrarian logistics in Ukraine far exceeds the 

relevant indicators in developed countries exporting grain. In particular, the cost of grain 

logistics from the producer in Ukraine to the ports in the Black Sea is approximately 40% higher 

than the cost of similar costs in France or Germany, and 30% - than in the United States. 

Therefore, the contradiction between the rates of development of the grain industry and 

transport and logistics infrastructure becomes an urgent problem and needs to be solved at the 

state level through the improvement of the mechanism of regulation of the grain market. 

In addition, the development of grain logistics infrastructure provides job creation, added value 

of products, which contributes to increasing revenues in the state and local budgets. 

Consequently, the reform of state regulation should be comprehensive and aimed at eliminating 

the barriers to private companies operating in the market of agrarian logistics and having the 

desire to invest in infrastructure upgrades. 
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Abstract 

The milk supply chain combines activities related to the flow of products and services from the 

sphere of primary agricultural production (farmer) to the consumer. It includes producers, 

suppliers, transport companies, warehouses, wholesale and retailers, service organizations and 

consumers. Price levels in individual links of the supply chain in the milk market, but not only, 

are characterized by cyclicality, the volatility of these prices can be considered a source of 

market risk. This risk is closely related to the risk, which is burdened with the level of income 

achieved by entities participating in the supply chain. The aim of the article is to examine, on 

the basis of data from the Central Statistical Office, the occurrence of long-term dependencies 

between prices on the milk market in individual parts of the supply chain. In studies of these 

relationships, the Engle-Granger cointegration test will be helpful. The time range of analyzes 

covers the years 2010-2018. 

Introduction 

The milk market covers all commercial transactions with milk and its products. Its scope 

includes the milk market purchased by the dairy industry from farmers, the dairy market and 

the milk market bought by consumers directly from producers. The largest group of producers 

of this agricultural product in the world is created by EU countries. After accession to EU the 

Polish market of milk and dairy products has undergone significant changes. According to SO5 

data, from 2010 to 2018, milk purchase in Poland increased by 1.38 billion liters, or 12%, while 

the number of dairy cows decreased by 1/56.   

Milk production is very costly due to the need to adapt production to the high sanitary 

requirements. The supply logistics is very important because it is connected with the timely 

delivery of milk from the collection point to the processing plant and finally to retail 

establishments (Parzonko, 2014).  An efficient supply chain combines operations in the flow of 

products and services from the sphere of primary agricultural production (farmer) to the 

consumer. It should be noted that the milk supply chain, especially in Poland, is characterized 

by a large diversity of entities comprising it (Morkis, et al. 2010). The dairy product supply 

chain it can be seen as a complete value chain starting from the production of primary products, 

followed by milk production, processing and retail sales, ending with the consumer. Due to the 

growing pressure to reduce costs and the emergence of new, wider markets, as well as new 

production technologies and information exchange, it is quite a challenge to satisfy growing 

                                                           
5 Statistical Office  
6 W dłuższej perspektywie czasowej wielkość zmian jest jeszcze bardziej zauważalna i znacząca.  
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customer expectations (Promoting positioning, 2019). Producers make every effort to ensure 

product differentiation in terms of quality and price in accordance with individual customer 

requirements (Smolnik, 2016). The volatility of prices can be considered as the primary source 

of market risk. This risk is closely related to the risk, which is burdened with the level of income 

achieved by producers participating in the supply chain.   The analysis of the development and 

diversification of prices in individual parts of the supply chain is very important (Kołacz, 2018). 

Data and methodology 

The object of the analysis were the monthly ones published by the Central Statistical Office for 

the period from 1.2010 to 12.2018: 

 milk price in the purchase [PLN / l] (mleko_skup); 

 prices of cow's milk producers with a fat content of 3-3.5% [PLN / l] (mleko_prod); 

 retail prices of cow's milk milk with a fat content of 3-3.5% sterilized [PLN / l] 

(mleko_detal). 

The analysis started with the determination of basic statistical parameters determining the 

average level and variability of the analyzed prices, additionally, return rates of price were 

analyzed. This analysis was supplemented with a graph of changes in the variables under study, 

which allowed to show outliers (atypical observation). 

The verification of the hypothesis regarding the occurrence of long-term relationships between 

variables it was the final step of the analysis. Consideration was given to both milk prices and 

the rate of return of prices in individual links of the supply chain. For this purpose, the concept 

of cointegration of time series introduced by Engle-Granger was used, which allows to 

determine a long-term equilibrium path, independent of time, between the variables studied 

(Przekota, Rembeza, 2016). If there exists a stationary linear combination of nonstationary 

random variables, the variables combined are said to be cointegrated (Mikołajczyk, Wyrobek, 

2006). 

Cointegration of time series of two variables (xt, yt) occurs when they are integrated in rank d 

and their linear combination of -β1xt + β2yt, is integrated in rank d-b (d≥b≥0). Vector [β1, β2] is 

a cointegration vector and its components determine long-term relationships between variables 

(Batóg, 2016). For testing cointegration, a two-step rule of Engleꞌ - Granger is recommended. 

In the first step, using the augmented Dickey–Fuller test, the stationarity of the time series is 

evaluated, then the stationarity of the rest of the model of the cointegrating equation. The 

augmented Dickey-Fuller test is used to study the stationarity of time series, in which the 

occurrence of the uni root (Tłuczak, 2016; Borzyszkowska, 2007):  

Next  the stationarity of the residuals of model: 

yt = β0 + β2xt + εt (1) 

is examined,  

where: 

xt and yt - the variables whose integration rank is examined, 

β0, β2 - are the structural parameters, 

εt - the random component. 
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In the case of stationary residuals of the model, it is stated that the variables xt and yt are 

cointegrated. The existence of cointegration confirms the existence of a lasting, long-term 

relationship between the analyzed time series (Tatarczak, 2007).  

The results of research 

The differences between the average price level in individual links of supply chain are 

significant (Fig.1, Tab. 2, 3). The highest values are taken by retail prices of milk representing 

the last link in the milk supply chain. The average retail price of milk in the period of 1st 2010 

- 12 2018 it was at the level of 2.79 PLN / l, which is more than twice the average level of milk 

prices in purchasing. At the same time, the prices of milk in procurement are the most 

diversified (co-variable 11.2%). 

Figure 1. Monthly prices of milk in procurement, prices of cow's milk producers with a fat 

content of 3-3.5%, retail prices of cow's milk with a fat content of 3-3.5% sterilized in the 

period 1. 2010 - 12. 2018  
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Source: own study based on SO data (https: //bdl.stat. gov.pl/). 

Figure 2. Monthly return rates of milk prices at purchase, prices of cow's milk producers with 

a fat content of 3-3.5%, retail prices of cow's milk with a fat content of 3-3.5% sterilized in the 

period 1. 2010 - 12. 2018 . 
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Source: own study based on SO data (https: //bdl.stat. gov.pl).  

Analysing the retyrn rates of milk prices there is the opposite situation. The highest return rates 

reach the prices of milk in procurement (the first link of the supply chain). At the same time, it 

is evident that the highest risk also occurs in this link of milk supply chain. The coefficient of 

variation of these milk price returns is the highest and it is 260% 
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Table 1. Basic statistics for monthly prices of milk in procurement, prices of cow's milk 

producers with a fat content of 3-3.5%, retail prices of cow's milk with a fat content of 3-3.5% 

sterilized in the period 1.2010 - 12. 2018. 

 mean median minimum maximum 
Standard 

deviation 

mleko_skup 1,238 1,236 1,000 1,539 0,139 

mleko_prod 1,832 1,865 1,600 1,980 0,109 

mleko_detal 2,791 2,760 2,670 3,050 0,093 

Source: own study based on SO data (https: //bdl.stat. gov.pl).  

Table 2. Basic statistics for monthly return rates of milk prices at purchase, prices of cow's milk 

producers with a fat content of 3-3.5%, retail prices of cow's milk with a fat content of 3-3.5% 

sterilized in the period 1. 2010 - 12. 2018. 

 mean median minimum maximum 
Standard 

deviation 

mleko_skup 1,003 1,002 0,932 1,078 0,026 

mleko_prod 1,002 1,000 0,972 1,027 0,008 

mleko_detal 1,000 1,000 0,979 1,019 0,008 

Source: own study based on SO data (https: //bdl.stat. gov.pl).  

Next step of the analysis was to examine the occurrence of long-term dependencies between 

the considered prices representing individual links in the supply chain.  

That's why the stationarity of the analyzed variables was checked first. The obtained results 

allowed to state that there is no reason to reject the null hypothesis that the unit root exist. This 

means that the analyzed variables are characterized by a lack of stationarity. However, the 

results of the augmented Dickey-Fuller test for the first variable differences indicate that the 

examined time series are integrated in the first rank (Table 3).  

Table 3. Results of the augmented Dickey-Fuller test for variables and for the first differences. 

Variable  Test statistics  p-value 

mleko_skup -4,265 0,349 

mleko_prod -2,353 0,405 

mleko_detal -2,469 0,344 

d_mleko_skup -5,434 0,000 

d_mleko_prod -5,316 0,000 

d_mleko_detal -4,526 0,001 

st_zw_mleko_skup -2,618 0,272 

st_zw_mleko_prod -5,284 0,062 

st_zw_mleko_detal -10,195 0,084 

d_st_zw_mleko_skup 0,258 0,022 

d_st_zw_mleko_prod -7,528 0,000 

d_st_zw_mleko_detal -9,184 0,000 

Source: own study based on SO data (https: //bdl.stat. gov.pl).  

Next, the parameters of cointegrating equations were estimated (Table 4), the parameters are 

statistical significance at the significance level of α = 0.05. In the next step, the null hypothesis 
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regarding the occurrence of the unit root in the residual process from the obtained equations 

was verified again using the augmented Dickey-Fuller test. 

Table 4. Engle-Granger test results. 

Lp. Cointegrating equation Test statistics p-value 

1 mleko_skup= -0,476+0,964 mleko_prod + εt -3,486 0,102 

2 mleko_prod = 0,153 + 0,546 mleko_detal + εt -3,883 0,048 

3 mleko_skup = -0,529 + 0,598 mleko_detal + εt -3,607 0,077 

4 st_zw_mleko_skup = 0,001 + 0,914st_zw_mleko_prod + εt -5,050 0,000 

5 st_zw_mleko_skup = 0,002 + 0,868st_zw_mleko_detal + εt -2,051 0,501 

6 st_zw_mleko_prod = 0,001 + 0,334 st_zw_mleko_detal + εt  -2,690 0,203 

Source: own study based on SO data (https: //bdl.stat. gov.pl).  

On the basis of test results Engle-Granger (tab.4) (α = 0.05), it can be concluded that there is 

no evidence to reject the null hypothesis in the case of equations 1,3, 5 and 6, therefore, the 

residuals of these equations aren't stationary. Which means that there is no co-integration 

between milk purchase prices and milk producer prices, milk purchase prices and milk retail 

prices, milk price returns rate and retail milk price returns rate, milk producer price return rate 

and milk retail price returns rates. In the case of producer prices and retail prices as well as rates 

of return of  purchase milk prices  and rates of return of milk producer prices, the stationarity 

of the residual of the cointegration equation (equations 2 and 4) is stated, thus the pairs of these 

variables represents cointegrated time series. The existence of a long-term dependence between 

variables can be stated. The simultaneous observation of prices and return rates in all links of 

the milk supply chain may create the possibility of reducing costs production and increasing 

profits by the all entities participating in the milk supply chain. 

Summary 

The aim of this study was to analyze price's volatility in the milk supply chain in Poland in 

2010-2018. A short characterization of the time series consisting of milk prices at purchase, 

milk producer prices and milk retail prices and the rates of return of these prices was made. The 

obtained results show the occurrence of long-term relations between milk producer prices and 

retail prices as well as return rates purchase prices  and return rates of the milk producer prices. 

Cointegration of these variables means the existence of long-term adjustment mechanisms 

leading to the achievement of the state of dynamic balance. The conclusion of the obtained 

results is the statement that the producer's market and the dairy retail market are cointegrated 

with each other, which results in a growing price linkage. 
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Signaling materials 

1 Dealing with food waste and how we can make it waste work for us 

(Pasipanodya Mubaiwa1) 

1 SELF, South Africa; 

  e-mail: pasi.mubaiwa@gmail.com 

In South Africa, a lot of food is wasted and yet the have-nots are hungry. This note will seek to 

show how the waste is taking place and how we can make use it to our advantage. South Africa 

is classified as a middle-income country and yet it has one of the greatest gaps in terms of 

inequality. It is a country full of contrast so to speak. On the one hand, we have some of the 

richest individuals who are citizens of this country. And yet millions of South Africans mostly 

black live in squalid conditions which are commonly known as informal settlements. They are 

hungry and more often are unemployed and are victims of crimes. Big supermarket chains 

which dominate the retail sector. These retail outlets create demand by advertising what they 

call food combos. They encourage consumers to buy goods in bulk. They often say by the two 

and get one free. Due to the greedy element that is inherent in humans, we go for the hook line 

and sinker.  After buying the stuff you will find that you did not really need the three heads of 

cabbage or the 10 kg of carrot. What do you do? It gets rotten and you throw it away. Sometimes 

the supermarket chains place food items on “special” when they are nearing expiry dates. It still 

ends in the bin. With new thinking. I argue that we can actually take this waste and use it as 

compost and put it back to the spoils where it came from. You can use it in the vegetable garden 

or on your lawn. If we can to that for plastic, metals, and paper what should stop us? I ask.  The 

poster will show some newspaper cuttings to this effect and the residences of the rich and the 

squalid conditions of the marginalized. 
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2 Do Mobile Phone Voice Message Reminders Reduce Crop Losses? Evidence 

from Mali 

(Louis Hodey1) 

1 Ph.D.; 

  e-mail: hsitso@gmail.com  

Cereal crops are important for food security of farm households in rural sub-Saharan Africa 

(SSA) and have the potential to contribute to farm incomes. Yet, several problems militate 

against the full realization of this potential in Mali. Among these are low productivity, which 

is further exacerbated by pre– and post-harvest losses. There are also issues of poor organization 

of farmers, and underdeveloped output markets. The Alliance for a Green Revolution in Africa 

(AGRA) funded a programme to address these problems with the aim to enhance cereal 

marketing, increase farmer incomes and reduce household food insecurity. This programme 

was implemented by an NGO between 2014 and 2017 in three “Cercles” (sub-regions) of the 

Sikasso region of Mali. From the programme implementers perspective, part of the solution to 

the problems in the cereal sector is the capacity strengthening of aggregators (i.e., farmer 

cooperatives and private aggregators) to provide adapted services to smallholder cereal farmers 

and to link them to bulk output buyers through contracts. Capacity strengthening was done by 

training aggregators and farmers, providing infrastructure, and linking them with financial 

institutions. An important component of the training was aimed at improving farmers’ 

knowledge and application of appropriate pre– and post-harvest handling practices. Farmers in 

all programme villages (99) were trained using the Training-of-Trainers (ToT) approach, but 

this was a one-time face-toface training. Yet, it is known from the theory of learning that 

repetition is important for knowledge retention and application. Therefore, we hypothesize that 

post-training reminders at specific periods when such knowledge should 

be applied has an impact on outcomes over and above a one-off training event. To test this 

hypothesis, farmers in 44 villages were randomly assigned to receive post-training mobile 

phone voice message reminders. In this article, we analyse the impact of the reminders on 

selected outcomes (cereal harvesting time and costs, selling through an aggregator, adoption of 

improved storage methods, pre- and post-harvest grain losses, grain commercialization, cereal 

revenue and household food security) using the difference in differences (DID) estimation 

technique. We find that the reminders had significant impact on four out of the 10 outcomes 

evaluated: harvesting time, pre-harvest losses. 
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3 Microbial hazards and risks in industrial Eggs and Meat in Georgia 

(Kakha Nadiradze1, Lamara Jikia2, Nana Phirosmanashvili3, Mariam 

Goginashvili4) 

1 Phd., President of the World Poultry Science Association, WPSA Georgian Branch 
2 Prof., Phd.Honrable President of the World Poultry Science Association, WPSA Georgian  

  Branch 
3 Association for Farmers Rights Defense, AFRD Executive Director Georgia 
4 Tbilisi State University, MBA Student 

This abstract aimed to identify the most relevant microbial hazards and risks for human health 

in the egg and meat production in Georgia in full production chain. The presence of microbials 

risks and hazards at different stages in this chain was evaluated as well as potential health effects 

on consumers related to the major hazards. Poultry production is one of the fastest growing 

livestock industries because of its advantages in terms of land use and improvements in the food 

conversion rate of genetically superior poultry breeds. Among the major concerns related to 

this development are health issues threatening not only animal production, but also the people 

using the products derived from these animals. Food safety can be defined as the system that 

keeps food and food products free from substances hazardous to human health. Food safety 

should be a part of governments’ strategies to ensure secure food for the consumers. In this 

context, a “hazard” refers to any biological, chemical or physical property that may cause 

unacceptable risk (FAO, 1998). The emergence and discovery of new food-borne pathogens 

and other food-related hazards has increased the need for food-safety measures. The 

intensification of food production has also changed food processing and handling systems and 

raised new challenges for food safety institutions. Microbiological risks, such as salmonella-

related food poisoning, pesticide residues from feed production, and resistance problems 

following the use of antibiotics in animal production have become the focus of attention. In the 

industrial world, legislation and regulations have been implemented, involving both the public 

and the private sectors. Furthermore, prevention and control measures to reduce the presence 

of contaminants at different stages in the egg production chain were identified, as well as future 

developments related to the egg production chain. Some poultry products can pose a higher risk 

of causing foodborne illness and need to be handled with special care to manage food safety 

risks. During our researches must be underlines, that Listeria monocytogenes has been 

recognized as a harmful human pathogen for decades and is known to be an important 

foodborne pathogen. There have been no documented foodborne L. monocytogenes illnesses 

due to the consumption of eggs or egg products, even though the bacterium has been isolated 

from faces, body fluid, and oviducts of asymptomatic laying hens.  
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