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Abstract: The aim adopted in the paper was to lead the scientific reasoning on sustainable development in 

context of economic entities and its integration in the supply chain. It is to be noticed that integration of supply 

chain is one of the factor for using or limiting the functional weaknesses of the market which are related to the 

three sustainability aspects as environmental, social and economic resources, as assumes the concept of 

sustainability. In the paper, it was searched for the relationship between these three sustainability aspects and 

limitation of functional weaknesses of the market through integration of supply chain. It was stated that 

different forms of integration might contribute to the maintenance and enhancement of environmental, social 

and economic resources.   
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1. Introduction  

The concept of sustainability relates to the maintenance and enhancement of environmental, social and 
economic resources, in order to meet the needs of current and future generations. Sustainable development 
covers a broad spectrum of consumption and waste related topics i.e.: food and agriculture use and 
production, natural resource consumption, population growth, quality of life, flora and fauna diversity, waste 
generation, air, land and water pollution, recycling and reuse, etc. Sustainable development meets the needs of 
the present without compromising the ability of future generations to meet their own needs.  

From the other point of view, to sustain long-term growth and profitability in a competitive environment, 

economic entities must continuously improve their efficiency [Sudit 1995].
1
 The search for potential 

improvement of efficiency has also been spurred on by the realization that not only does single enterprise 

compete against each other but also entire supply chains [Christopher 1992].  The Authors believe that by 

taking into account the interactions occurring between the different stages of the food supply chain and the 

complex structure of activities within and between companies from the agri-food sector the search for 

potential improvement of efficiency is not the task not only for single enterprises but also for entire supply 

chains. Therefore the supply chain must be viewed as one entity and any measurement system should span the 

entire supply chain. Taking into account the interactions occurring between the different stages of the supply 

chain, the effective management strategy of the entire supply chain, and the structure of activities within and 

between companies is critical for the integration of the entire supply chain. The forms of integration of the 

supply chain combine elements of the market and hierarchical organization. These forms of integration might 

                                                           
1
 There are several different concepts of efficiency, its measurement and expressions. Within the framework of 

efficiency, many terms of similar meaning may be applied. However, these concepts are not identical, and the 
actual concept of efficiency is derived from the structure of the production function, therefore, is conditioned 
by changes in the productivity of production factors and their remuneration and refers to the allocation of 
production factors in the most technically efficient way. 
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also contribute to the maintenance and enhancement of environmental, social and economic resources - in 

order to meet the needs of current and future generations, as assume the concept of sustainability.  

The aim adopted in the paper was to lead the scientific reasoning on sustainable development in context of 

efficiency of economic entities and its integration in the supply chain. Within the framework of the paper it was 

searched for the relationship between these three sustainability aspects and limitation of functional 

weaknesses of the market through integration of supply chain. It was stated that different forms of integration 

might contribute to the maintenance and enhancement of environmental, social and economic resources (see 

the 3
rd

 section). The reasoning was led with the focus on the food supply chains.   

 

2. Supply chains in food economy   

The process of food production, that takes place in each national economy within the framework of its 

subsystem known as food economy, is the point of reference in the agribusiness chains [Grabowski 1998]. 

According to A. Zalewski, food economy is among the most important and the most complex segments of the 

national economy. It covers the whole process of material production associated directly and indirectly with 

food production and distribution. It consists of manufacturing the means of production for agriculture, 

agriculture and food industry [Zalewski 1989]. According to A. Woś, the concept of the food economy is a term 

that preceded the development of the theory of agribusiness and was used for the determination of related 

links of the national economy, which are directly and indirectly involved in food production and distribution 

[Woś 1998]. 

The food production and distribution are one of the key conditions for functioning of the agribusiness. The way 

and principles of food movement from the farmer to consumer are determined by agribusiness links that form 

the food chain. F. Tomczak states that the food chain provides the food supply from the farm gate to the 

consumer, transforming agricultural raw materials into products that may be easily purchased, prepared and 

consumed. The chain includes purchasing, processing, distributing companies as well as food service companies 

and retail traders, and as a result of the overall transformation and economic needs it is constantly changing 

and being developed [Tomczak 2004].  

The different types of entities may be distinguished within the structure of the food chain [Lazzarini et al. 

2001], namely: agriculture, food industry, wholesale and retail trade. In the literature, one can also find 

other systematics. On the basis of literature review it was stated that the structure characterizing the food 

supply chains should include agriculture, purchase and trade of agricultural products, food industry, 

wholesale and retail trade and other entities, such as: government institutions, local government 

institutions, service providers including providers of means for agricultural production. They are a network 

of organizations involved, due to relationships with suppliers and customers, in a variety of processes and 

activities that create value in a form of products and services delivered to final consumer [Rutkowski 2004]. 

The supply chain with respect to food products can be defined as "cooperation in different functional areas 

of agricultural producers, intermediary companies (trade), processing companies, manufacturing, services 

and their customers, between which flow streams of agri-food products, information, and funds" 

[Jarzębowski & Klepacki 2013]. 



Bezat-Jarzębowska and Jarzębowski / Proceedings in System Dynamics and Innovation in Food Networks 2017, 486-493 

488 
DOI: http://dx.doi.org/10.18461/pfsd.2017.1747 

 

Figure 1. Structure of food supply chains 

Source: own work. 

The supply chain can be analyzed by the contribution of individual stages while creating added value. Within 

the framework of the food supply chain, it may be noticed that in the long term the share of agricultural 

products in consumers’ budget shows a continuous downward trend. In this context, the reference to an 

example of the Dutch market has been made, where more and more value added is generated within the stage 

of processing, trade and services, and less on the level of agricultural production. This trend intensified in the 

early nineties. Reducing share of farmers in the overall income of the supply chain need not to be directly 

related to their performance, which is determined rather by return on investment and labor productivity 

[Ondersteijn et al. 2006]. 

The observed phenomenon may be a result of significant changes in food consumption. One can noticed a shift 

from consumption of fresh products in the direction of processes products and from consumption at homes 

towards consumption outside homes. Production of processed food requires the involvement of the greater 

part of value added than in the case of fresh products. This shift in the way of consumption is reflected in food 

products, in the creation of which processing and trade have the largest share. The main problem of modern 

agriculture is that societies become wealthier, while farmers in these countries are getting poorer. As stated by 

A. Czyżewski et al. added value in the market mechanism is distributed in such way that most of the gain goes 

to those who are closest to the consumer. Market redistributes added value depreciating agriculture 

[Czyżewski et al. 2006], thus the government should step into the sphere of intermodal flows in order to 

transfer the created and not realized by farmers value added [Kowalski & Rembisz 2005]. Also capital 

integration of farmers and processing companies may be a mechanism that counteracts the depreciation (e.g. 

it takes place in milk processing). 

The other feature of the food supply chain is a product that is a subject of specific safety requirements 

designed to protect the final customer (the consumer). Throughout the food supply chain the adequate level of 

quality, hygiene and wholesomeness for all intermediate and final products should be provided. 

Wholesomeness of products should be provided at the beginning of the chain, so on farms, including their 

suppliers of inputs and services [Bezat & Jarzębowski 2011], through trade and processing (primary and 

secondary) to the distribution system, including consumer products, as well as final consumers. Thus, a wide 

variety of standards and rules affects the activities of enterprises in the food chain. Regulations concerning the 

quality of agricultural products are the important aspect associated with the specificity of food processing. The 

growing requirements of consumers cause that more and more attention is paid to high quality of these 
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products. At the same time the quality shows a direct relationship with the price of the product and has a 

direct relationship with the standards [Makarski 1998].  

Furthermore, one of the main elements of food safety is assurance of identifying the origin of the product 

which was described in the EU Regulations No. 178/2002 or 1935/2004. The regulation 178/2002 was remitted 

to lay down the general principles and requirements of food law, establishing the European Food Safety 

Authority and lay down procedures in matters of food safety [Regulation 2002]. The requirement 178/2002 

should guarantee the full traceability of food demanding from each stage of supply chain collecting data about 

products. It obliges companies in the food chain to guarantee the traceability of its products as well as to recall 

of unsafely products (products recall actions). In this way tracking and tracing of food from the producers to 

industry and from logistic services to final costumers will be possible [Bezat & Jarzębowski 2008]. The 

Regulation has shown that food processing companies should implement a system that allows the 

identification of the product from primary production up to final consumers (tracking) and in the opposite 

direction (tracing). These companies should also, if necessary, share information about their suppliers and 

recipients of the relevant services [Regulation 2002]. With the concept of traceability it is possible to indicate 

where in the chain some problems occurred.  

The central condition is the chain-wide coordination of the data exchange and the tracking and tracing of the 

data which should include quantity, type of raw materials, origin (import, country), supplier information, 

transport and warehousing information. The linking of defined product unities with the accompanying 

parameters relevant for product and the access possibilities on the suitable information is the basis of the 

development of traceability systems [Bezat & Jarzębowski 2008]. This is particularly important in supply chains, 

in which the cargo handling, transport and processing of raw materials (lots of them) are mix with each other 

frequently. Defining units and size (Traceable Resource Unit) allows tracking goods, clear differentiating of 

specific parts and forming new parties arising from the combination of the others.  

The implementation of solutions supporting food security covering the entire supply chain is voluntary and 

depends on the market situation and the structure of companies' customers. However, the recipient may, 

depending on their market power, influence the quality policy of its suppliers which are forced to provide 

information about the use of manufacturing technologies and their impact on hygiene and quality of the 

delivered products. Thus, the assurance of products' wholesomeness is dependent on proper communication 

with customers and consumers, and creation of the quality tracking systems is a challenge for the entire supply 

chain. 

 

3. Integration and sustainable development in supply chains  

The concept of sustainability relates to the maintenance and enhancement of environmental, social and 
economic resources, in order to meet the needs of current and future generations. The achieving economic, 
social, and environmental success in a company is an crucial aspect of finding the way to a sustainable, 
profitable future in today's daunting era of environmental and social accountability. The issue of sustainability 
is important since it addresses the legacy we leave to the next generation. Current analyses indicate that 
human activity may have exceeded the carrying capacity of earth’s resources. Remediation efforts through 
technological advancement, conservation, etc. can extend the overall ability of earth’s resource to sustain 
humanity. However, “business as usual” approaches to the problem will ensure that future generations are less 
better off than the current generation.  

Sustainable development covers a broad spectrum of consumption and waste related topics i.e.: food and 
agriculture use and production, natural resource consumption, population growth, quality of life, flora and 
fauna diversity, waste generation, air, land and water pollution, recycling and reuse, etc. Sustainable 
development meets the needs of the present without compromising the ability of future generations to meet 
their own needs.  

Nevertheless, the keeping the principles of sustainable development cannot be in contradiction with efficiency 
of economic entities. There are several different concepts of efficiency, its measurement and expressions. 
Within the framework of efficiency, many terms of similar meaning may be applied. However, these concepts 
are not identical, and the actual concept of efficiency is derived from the structure of the production function, 
therefore, is conditioned by changes in the productivity of production factors and their remuneration and 
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refers to the allocation of production factors in the most technically efficient way. The search for potential 
improvement of efficiency has also been spurred on by the realization that not only single enterprise compete 
against each other but also entire supply chains (Christopher 1992). Taking into account the interactions 
occurring between the different stages of the supply chain, the effective management strategy of the entire 
supply chain, and the structure of activities within and between companies is critical for the efficiency of the 
entire supply chain. Therefore, questions concerning the measurement of efficiency are increasingly important.  

The integration with environment (external organizations) of the system is also highlighted (a company is 
understood as the system). Cooperation is here the main element of the organizational integration of a 
company with environment (Steffen & Born 1987, pp. 210). Integration is described both in terms of traditional 
logistics functions (Gustin et al. 1995) and of removing barriers (or boundaries) between organizations (Naylor 
et al. 1999). The need for integration between an enterprise and its environment increases with the degree of 
intensification of global competition. In this context, the concept of integration, considered as a key factor in 
achieving better results by an enterprise, is one of the most important topics in the scientific literature.  

The interaction among market participants is connected to the market equilibrium theory (Kreps 1990). This 
interaction is coordinated through the price mechanism – depending on relative prices market, participants 
(households and enterprises) take individual decisions on supply and demand, so that benefits (or profits) and 
number of available goods are maximized. The theory passes over analysis of institutional circumstances. 
However, considering the existence of institutions and organizations makes sense, when the central 
assumptions of the equilibrium theory are not met, since then one deals with functional weaknesses of the 
market (i.e. market outcomes are not Pareto-efficient). Elements undermining the market equilibrium theory’s 
assumptions are: information asymmetry and emerging on its basis transaction costs (including property 

rights and external effects), as well as increasing economies of scale. These elements may cause an incentive 
for market participants to seek together a solution in a form of institutions or organizations that would 
compensate functional weaknesses of the market (or eventually use them). In this sense, institutions and 
organizations may be interpreted as a kind of compensation mechanism.  

 

Figure 2. Elements undermining the market equilibrium theory’s assumptions 

Source: own work. 

Economies of scale, transaction costs, information asymmetry and uncertainty of the transaction may be 
pointed out as weaknesses of the market indicating the need for integration. In order to reduce the impact of 
weaknesses of the market or to take advantage of these weaknesses various forms of cooperation between 
market participants are used. Such unselfish cooperative forms, as presented by Nash basing on game theory, 
are necessary to achieve the optimal state of the economy (Noga 2009, pp. 67). These activities are referred to 
as connections with external partners, integration forms or organizations, outsourcing, hierarchical 
strengthening within long-term contracts, symbiotic partnerships, cooperation with external partners. These 
forms are a wide range of intermediate solutions between the market and hierarchy. At the same time, the 
forms combine elements of the market and hierarchical organization. These forms of integration might also 
contribute to the maintenance and enhancement of environmental, social and economic resources - in order 
to meet the needs of current and future generations, as assume the concept of sustainability.           

One of the elements of creating various forms of integration is the market failure that is reflected in 
transaction costs, uncertainty, increasing revenues in terms of scale, opportunism and lack of confidence, 
external effects, specificity of capital, social inequality and information (knowledge) flow. Organizational 
solutions as integration are referred in this context as opportunities to use or limit market weaknesses. 
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The limitation of functional weaknesses of the market through integration of supply chain can be related to the 
three sustainability aspects. The relationships occurring in each group base on the previous work of the authors 
and indicated the following relations: 

• Environmental aspects 
o Reduction of information asymmetry (regarding the products and processes). In consequence of 

reduction of information asymmetry more responsible exploring of natural resources (like water, land, 
air) can be achieved.  

o Reduction of external effects (regarding the products and processes). In consequence reduction of 
emissions to environment (sewage to water, fertilizers to the soil, gases emission into the air) is 
possible to achieve. 

• Economic aspects 
o Reduction of transaction costs (between participant of supply chain). As a result of shorting of Long 

Chains creating value. Through better coordination reduction of resources involved in products and 
processes is possible to achieve. 

o Reduction of uncertainty, opportunism and lack of confidence (between participant of supply chain). 
As a result of better coordination and communication between the market participants the reduction 
of resources involved in control and risk assessment can be achieved. 

• Social aspects 
o Reduction of social inequality and information (knowledge) flow (between supply chain participant 

creating value and customers – society). As a result of better exchange of information about the 
products and processes, including resources involved to its creation reduction of social inequality and 
information can be achieved.  

Figure 3. presents the relationship between three sustainability aspects and limitation of functional 
weaknesses of the market through integration of supply chain.   

 

 

Figure 3. Maintenance and enhancement of environmental, social and economic resources through supply 

chain integration  

Source: own work. 

 

To clarifying the strength of influence of the food supply chain integration on sustainable development the 
further research should be conducted. The main point of the future research will be to develop the measure 
clarifying the influence of the food supply chain integration on sustainable development.  

In the context of this within previous research, a measure showing the supply chain integration’s degree was 
constructed. The SIDM was developed and evaluated by the authors within the framework of previous 
publications [Jarzebowski 2013]. The variable – SCIDM (Supply Chain Integration Degree Measure) includes 
integration with both suppliers and customers. The construction of SCIDM is presented below.  
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Figure 4. The structure of the SCIDM measure 

Source: own work. 

 

For the integration measurement the SCIDM will be used. In the next step the sustainability aspects will be 
included in the model to evaluate the contribution of supply chain integration to the sustainable development. 
The relation will be examined by using statistical and econometrical methods. The question how the 
overcoming of several functional market weaknesses (through integration) influents / improve sustainability 
will be answered. So the impact of supply chain integration on the sustainable development will be clarify.    

 

4. Conclusions 

The concept of sustainability relates to the maintenance and enhancement of environmental, social and 
economic resources, in order to meet the needs of current and future generations. Thus, the clarifying the 
strength of influence of the food supply chain integration on sustainable development will have a positive 
impact on the development of society. 

Within the framework of the paper, it was searched for the relationship between the three sustainability 

aspects (environmental, social and economic) and limitation of functional weaknesses of the market through 

integration of supply chain. It was stated that different forms of integration might contribute to the 

maintenance and enhancement of environmental, social and economic resources.   

To clarifying the strength of influence of the food supply chain integration on sustainable development the 
further research will be conducted. The main point of the future research will be to develop the measure 
clarifying the influence of the food supply chain integration on sustainable development.  

The connecting of integration of the food supply chain and the sustainability is a new direction of scientific 
interests and hasn’t been searched yet. Thus, the research outcomes will have an impact on the scientific field 
and scientific community in Europe.   
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