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7.1  INTRODUCTION  

Manufacturing enterprises, in particular those operating in the food sector, in view 

of the character of produced food, may pose a significant threat to the natural environ-

ment. Both in the academic discourse as well as in the practical operation of such firms, 

the need for improvement of the processes of food production by means of actions rela-

ted to the implementation of optimum solutions in respect of storage, utilization and di-

sposal of various types of waste that is reverse logistics, is stressed. The significance of 

the concept is particularly important at present times, when the phenomenon of over-

production, resulting from inappropriate adjustment of supply to market demand, has 

become a frequent problem of large enterprises. Processes of solid planning and moni-

toring, efficient economic flow of means and goods for the purpose of satisfying custo-

mer demands, bearing in mind protection of the eco-sphere, constitute the basis which 

may guarantee that such issues are solved. That is why the hereby paper discusses the 

problems of eco-logistics processes on the food market and concentrates on the que-

stion of their efficiency.  

7.2  HISTORY OF LOGISTICS AND REVERSE LOGISTICS  

Logistics has its roots in the military, and its application goes back to the ancient ti-

mes. It resulted primarily from the constant need to supply the army, and this assump-

tion is valid until now. Logistics constitutes a factor which contributes to military suc-

cess and is often decisive in respect of the course of battles or even whole wars. Logistics 

was first mentioned in ancient times during the war between the Roman and Greek Em-

pires, when a group of officers referred to as „Logistics” were responsible for supply and 

distribution of resources. During World War II, the significance of logistics increased, 

which resulted in further development of the branch. Perfect organization and planning 

of the allied forces contributed to the defeat of Germany. The logistics of the United Sa-

tes and their allies occurred to be to enormous in comparison with the potential of Ger-

many. The US army assured supply of relevant resources in appropriate places and ap-

propriate time. The primary goal was to supply particularly important positions, while 

assuming optimum and economic solutions. Such actions resulted in the development of 

numerous military logistics techniques used until today and constantly improved.  This 
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shows that logistics constituted a significant element of the victory of the Allied Forces 

during World War II [13].  

Reverse logistics has functioned for a fairly long time and its history started during 

the American Civil War. In 1865, at the end of the war, William T, Sherman realized that 

supply, mobility, as well the ability to transport resources to battlefields constitute the 

most difficult elements of war. In 1991, a positive impact of reverse logistics and its ef-

fects in various areas of the environment were presented. In 2001 the European Union 

made a further step by introducing the regulations concerning 50-65% recovery or re-

cycling of packaging materials. Reverse logistics is continuously developed, which tran-

slates into numerous positive changes for the environment and people [16].  

The Council of Logistics Management Professionals presented the following defini-

tion of logistics in 2013: ‘logistics is a term describing the processes of planning, imple-

mentation and monitoring of economically efficient flow of raw materials, production 

materials, products as well as information from point of origin to the point of consump-

tion with the purpose of  satisfying customer demands’ [7].   

The definition of reversed logistics is formulated in a similar way. The difference 

consists in the sequence in which particular action are performed, hence the definition 

of reverse logistics I as follows: „the processes of planning, implementation and moni-

toring of economically efficient flow of raw materials, semi-finished products and pro-

ducts as well as related flow of information from the place of consumption to the place 

of origin with the purpose of recovering value or applying appropriate management” [8]. 

On the basis of the above definitions of logistics and reverse logistics, it is possible 

to determine their principle assumption such as: the processes of planning, implementa-

tion and monitoring of efficient and economical flow of Raw materials, semi-finished 

products, and products as well as related information. The sequence in which particular 

actions are performed depends on the character of logistics and reverse logistics, where 

[6]:  

 in case of logistics: the sequence of actions starts from the moment of production 

and finishes at the moment of consumption with the intention of satisfying custo-

mer demands,  

 in case of reverse logistics: the sequence of actions starts at the moment of con-

sumption, and then returns to the moment of production with the intention of re-

covering value or implementing appropriate instructions concerning the reduction 

of impact on the environment. 

7.3  FROM LOGISTICS TO ECO-LOGISTICS  

The increase of the ecological awareness of the society led to the emergence of the 

term „eco-logistics”. This is a new area, often associated with the logistics of recovery, 

reverse logistics and other related concepts. Yet eco-logistics focuses on the process ap-

proach based on the concepts of the management of the flows of waste materials and lin-

ked information. The principle assumption of eco-logistics is to decrease the negative 

impact on the environment from the sphere of logistics. These include all actions conne-
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cted with collection and disposal of waste in a way which is not harmful for the environ-

ment. The main tasks apply to: collection of waste, segregation, transport, storage in 

specific places as well as processing. The sphere is subjected to standard and legal requi-

rements concerning environment protection. Eco-logistics covers also product life cycle 

and LCA (Life Cycle Assessment) allows to determine and assess all factors which may 

potentially exert impact on the environment in particular phase of product life, from ac-

quisition of raw materials, through the phases of production, transport, use, up to neu-

tralization that is the end of the life cycle connected with waste management or storage. 

Eco-logistics enables technical and organizational decisions whose aim is to decrease 

the negative impact on the environment in relation to the realization of particular pro-

cesses in logistic chains of supply [4]. 

7.4  EFFICIENCY OF ECO-LOGISTICS PROCESSES  

Development of any concepts of logistics undertakings requires consideration of 

major components of logistics processes that is people, goods, information and financial 

means. The main task of management in logistics is to plan logistics processes and coor-

dinate them with other processes, while taking into account one’s own goals as well as 

those of the partners’. Obviously the flow of goods and related information constitute 

basic logistics processes. The most important branches covering all logistics processes 

are: logistics of supply, logistics of production and logistics of distribution.  The above 

mentioned processes have to be supplemented by the process of waste utilization, which 

constitutes the area of logistics of utilization processes, and gradually gains in significan-

ce in most economies. Considering eco-logistics processes, the questions of waste and 

packaging are of primary importance. Already in the phase of production, waste genera-

tion should be avoided, and then at the end of product’s life cycle the negative impact of 

utilization on the environment should be minimized. Packaging plays a particularly sig-

nificant role, as it is expected to perform its protective and marketing functions and do 

contribute to the pollution in the environment, when they are no longer used. Some re-

sults can be achieved if reusable packaging, made from materials which enable recycling, 

is used. Since however, every processing cycle finishes, materials used for packaging 

should have properties which guarantee that they do not exert influence on the degrada-

tion of the environment [12](Tab. 7.1). 

The problem of the efficiency of logistics processes gains increasingly more signifi-

cance in the aspect of the requirements and the need to look for new options for the 

growth of market and economic efficiency of enterprises, their competitiveness and abi-

lity to cooperate. Hence identification of the possibility of complex and long-term shap-

ing of new potentials and the ability to create value and benefits, assuring permanents 

growth of efficiency and success of enterprises on the market, is becoming increasingly 

more significant.  

The category of efficiency can be analyzed in two important dimensions. The first 

can be described as the market dimension of the efficiency, and is manifested by shaping 

the optimum structure of the added value for the customer, i.e. such values (of useful-
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ness), which satisfy the needs and solve problems related to them and the specific cha-

racter of given segment of the market on the side of the customer. The second dimension 

in the presented structure of the categories of efficiency can be described as economic 

dimension of efficiency. It is manifested  by shaping the optimum structure of actions 

and costs of the assumption of actions in the process of creating added value and the de-

termination to achieve rational economic links between such costs and desired structure 

of effects (the structure of value) [2].  

Tab. 7.1 Examples of logistics measures of customer service  

Measures elements   Logistics customer service 

Promptness of supply Probability of observing agreed delivery lead times 

Quality of the delivery The ratio between the volume of delivery without natural loss,  
transport damage to the total volume of delivery 

Delivery time The period between order acceptance and realization of the delivery 

Delivery reliability Compliance of the delivery with time specification 

Completeness of delivery Compliance of the received delivery with assortment specification 

Flexibility of delivery Susceptibility to customer (technological, seasonal, assortment) 
demands  

Readiness of delivery The share of ordered foods which can be dispatched immediately 

Formalism of delivery The approved procedure of order placement and realization,  
re action to complaints  

Convenience of delivery  The extent to which placing orders is convenient for customers 

Source: own elaboration based on:  [12]. 

Each process is related to specific attributes, which making planning and monitor-

ing actions easier. In relation to these processes, the concept includes a set of parame-

ters which characterize a given process. They are used for the purposes of identification 

of the process as well as changes in its status one limit values have been exceeded. The 

basic attributes of the logistic process are as follows:  

 process duration – that is the average time of process completion, 

 prompt process completion – specifies the compliance of process completion with 

the planned deadline, 

 quality of the process – synthetic or partial measure of the course of the project, 

manifested by the satisfaction of the customers with process effects,  

 cost of the process – covers all costs connected with the performance of actions of 

the process.  

Customer satisfaction, which answers not only the question whether process pro-

ducts meet customer expectations, but also whether services related to the process were 

provided in accordance with the expectations, has become the most important attribute 

of logistics process in contemporary economy. For the purpose of evaluation, the follow-

ing measures of the level of customer satisfaction are used: percentage of the orders de-

livered in full or reliability and flexibility. The attributes constitute the basis for the for-
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mulation of process measures. These include values by means of which it is possible to 

determine whether a given process is efficient. The following measures can be distingui-

shed:  

 supply, characterizing information and input resources;  

 resources, describing the consumption of resources in the process realization;  

 results specifying information of final results of the process. 

Measurement and evaluation enable the solution of two basic problems resulting 

from the scope of engineering of logistics processes:  

 how to develop a model which makes the choice of elements improving the 

process easier (critical points),  

 what measure should be used for a given process and how feedback, which creates 

the mechanism of process improvement (system of measures and indexes), can be 

constructed on the basis of this measure. 

The selection of the criteria of efficiency constitutes the basic action in the evalua-

tion of the process. The measures of the efficiency of processes can qualitative or quanti-

tative, quantitative measures are better, since they can be expressed in numbers. This 

applies to the following measures [10] (Fig. 7.1):  

 based on shapes (trend – minimization of costs), 

 based on customer service (trend – maximization of satisfaction). 

 
Fig. 7.1 The impact of the increase of the level of customer service on income, 

costs and logistic profits  

Source: own elaboration based on:  [10] 

7.5  EFFICIENCY OF ECO-LOGISTICS ON THE FOOD MARKET 

Food market constitutes a significant element of the economy of all countries, in-

cluding Poland. There are good reasons for that. Economic activity of enterprises pro-

ducing food contributes significantly the growth of GDP, but also offers workplaces and 

satisfies numerous and changing demands of customers and consumer [18]. Agriculture, 

whose main assumption throughout the history was to supply food products, which are 

the effect of purposeful plant cultivation and animal breeding, is definitely an important 

element of the food market. Over the years human activity on the food market has been 
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subjected to permanent changes [3]. This results from the fact that the food sector is one 

of the most important and dynamic industrial sectors in Europe. It is referred to as one 

of the pillars of the economy of the European Union. EU has the highest share in the food 

and drink export in the world, which total at almost 20%. EU member states maintain 

significant advantage over remaining exporters, whose share is much lower. The United 

States with the share of almost 12% occupy the second positions, whereas Brazil, whose 

share in the export of food and drinks total at almost 8%, has the third position [5]. Over 

the last 20 years food sector Poland has undergone significant changes. After the crisis 

connected with the political transformation, it became one of the most quickly develop-

ing branches. At the same time it operated as an import ant stimulant of the economic 

growth, which translated into quicker development of the entire country. Permanent 

technological and organizational development contributed to export success of Polish 

enterprises.  

Poland joined the group of top modern and innovative food producers in Europe. 

Accession to the European Union in 2004 was also an important factor. It was connected 

with a wide stream of grants and subsidies, both before and after the accession, which 

enabled the adaptation of manufacturing enterprises to standards required by EU. More 

than triple increase of the export of food was caused by opening access to the European 

markets [11]. Food market was covered by formal and legal regulations in view of its in-

fluence on human health. Regulations and conditions of food productions in Poland are 

to a large extent created by the law of the European Union. This is an important factor 

since almost 80% of Polish export is directed to the EU market. Food products must 

meet rigorous sanitary standards, which exert direct impact on investment  that has to 

me made before business activity in this sector is started. Environment protection stan-

dards as well as quality standards are increasingly more rigorous, which translates into 

high barriers to entering food market [17].  

Food market in Europe and in the world is characterized by high fragmentation 

and spatial concentration. Vast majority of all producers in the food sector are small and 

medium enterprises. There are few international companies [9]. Subjects from food se-

ctor are classified into two categories, i.e. production of food and production of drinks. 

At the next stage, more detailed segmentation depending on the type processed raw ma-

terials and manufactured products, is used [17].  

The influence of the functioning of the food market on the natural environment is 

highly diversified depending on particular branches of the industry. Limited negative 

impact on the environment is characteristic of corn and milling industry as well as pro-

duction of food concentrates. At the same the following branches exert significant in-

fluence on the environment: sugar, dairy, drink, meet, fruit and vegetable industries. 

Food production is connected with the emission of gas and dust pollution. Sugar facto-

ries, which emit combustion gases, are the main source of pollution on the food market.  

Dairy industry constitutes another instance of strong influence on the environment. It 

uses large amount of water in production processes and emits sewage, which is charac-

terized by high BOD5 (biochemical demand for oxygen), COD (chemical demand for oxy-
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gen), variable pH, large amount of total suspension, nitrogen, phosphorus, protein, fat 

etc. It is worth observing however, than in recent years the level of emission of pollution 

in food industry has been gradually reduced. There are several factors which influence 

such reductions, among others rigorous quality and environmental standards as well as 

technological development. Yet, the issue of waste management remains the major pro-

blem. This results from the problems connected with utilization and physical as well as 

chemical diversity of particular categories of waste [11].  

It is estimated that in 25 EU countries, food products, in the entire chain of food 

production and distribution, are responsible for 20-30% of impact of consumption on 

the environment. The problem of waste management increasingly more often occurs in 

the background literature, has it is reflected in constantly developing Eco-logistics, 

which deals with levelling the negative impact of enterprises on the natural environ-

ment. Eco-logistics searches for optimum solutions in respect of collection, storage, re-

moval, utilization or neutralization of waste which is not disturbing to the environment 

and society [14]. It was observed that in 2012 the amount of waste generated by food 

market enterprises was reduced by half (46.5%) in comparison with 2000. Vast majority 

of food industry waste is subjected to the processes of recovery; some of the waste is 

stored or neutralized. Reduction of emission  was possible thanks to the application of 

production technologies which are less harmful for the environment, increasing ecologi-

cal awareness of the society, but also in result of bankruptcy or closure of enterprises 

which emitted high level of pollution to the environment [11]. All manufacturers are ob-

liged to neutralize their waste in the way which safe for the environment and in accor-

dance with regulations. The obligation contributes to high costs borne by producers and 

waste generators [14]. In view of the enormous significance of the industry both in re-

spect of its size, as well as impact on human health, eco-logistics has become indispen-

sable in reduction of the impact of the enterprises of the food production sector on the 

environment [18].  

Transport is used at almost every stage of food production and distribution. In-

creasing more often, companies use plastic pallets, which are fighter than the wooden 

ones by 70%, or card-board rather than wooden boxes. Such solutions have positive im-

pact on the environment as they lead to reduction of fuel consumption, and hence lower 

emission of combustion gases. DB Schenker, a logistics company, offers their customers 

a programmer which compiles reports on the emission of basic of pollution to the envi-

ronment during transport of consignment in specific time and on various destinations in 

Europe. Increased interest in the problem of the negative impact on the natural environ-

ment has contributed to numerous positive changes whose assumption is to reduce this 

negative influence. In turn, increased interest on the part of entrepreneurs on the food 

market has contributed to the emergence of a new category of ecological products. Eco-

food is gradually becoming more popular, and its impact on the natural environment is 

much smaller than in case of the use of conventional methods. Awareness among consu-

mers as well as popularization of healthy food encourages the purchase of ecological 

products, which gradually become more available [1].  
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In background literature, the concept of efficiency is usually understood as a result 

of undertaken actions, described by the relation between the results obtained and the 

incurred outlay. The concept is a subject of many discussions and analyses since despite 

attempts, efficiency is not defined precisely and explicitly enough in background litera-

ture. In relation to reverse logistics and the process approach to eco-logistics, special 

attention needs to be paid to definite pressure put on developing the optimum structure 

of processes and increase of their efficiency. The measurement can be made with the aid 

of partial and synthetic indexes of the use of resources or on the basis of such criteria as: 

quality, usefulness, cost-effectiveness and many others. Thus efficiency of eco-logistics 

processes is characterized by their reliability, flexibility and completeness. It has to be 

stressed that the assumptions of each of the dimension of efficiency, concerning reverse 

logistics or broadly understood eco-logistics, evolve in time in response to develop-

ments in theory and practice as well as changing expectations or systems of values [2]. 

The efficiency of eco-logistics processes reflects the relation between the obtained re-

sults and incurred outlay, in order to obtain the best parameters of the ecological eva-

luation of the process.  

CONCLUSIONS  

In conclusion, again a question should be asked concerning the need to introduce 

logistics management in manufacturing enterprises. At present, when enormous pressu-

re is put on the issues related to environment protection, this option must not be aban-

doned. Production control generates positive impact not only on the enterprise itself, 

but also on the natural environment. Pro-ecological manufacturing encourages minimi-

zation of waste or their conscious utilization, which is extremely promising. As the food 

market is one of the most profitable areas of economy, the problem requires a lot of 

attention. At the same time increasingly more rigorous criteria and standards enforce 

the pro-ecological aspect of production. Increased awareness among entrepreneurs is 

also more widespread. Thus there occurred the need for the emergence of eco-logistics 

as such, with the purpose of more efficient collection, removal and storage of waste as 

well managing utilization processes.  
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THE EFFICIENCY OF ECO-LOGISTICS PROCESSES ON THE FOOD MARKET  

Abstract: The paper discusses the question of the efficiency of eco-logistics on the food market. The 
aim of the article is to present major problems related to the impact of food production processes, 
packaging, distribution and transport on the environment. It presents the origins of eco-logistics in 
relation to the concepts of logistics and reverse logistics. It analyses the characteristics and general 
assumptions of the efficiency of eco-logistics processes and describes food market as well as its im-
pact on the natural environment. Furthermore it discusses the issue of waste generation and pre-
sents business entities operating on the food market in the aspect of their further development. The 
question of sanitary standards for products of the food sector is analyzed as well as the dynamics of 
the development of technologies used in the processes of reverse logistics, changing exogenic expe-
ctations and systems of values. 

Key words: eco-logistics, reverse logistics, food market 

EFEKTYWNOŚĆ PROCESÓW EKO-LOGISTYCZNYCH  

NA RYNKU PRODUKTÓW ŻYWNOŚCIOWYCH  

Streszczenie: Artykuł podejmuje problematykę efektywności eko-logistyki na rynku produktów 
żywnościowych. Celem artykułu jest przedstawienie głównych problemów oddziaływania procesów 
wytwórczych produktów żywnościowych, opakowań, dystrybucji oraz transportu na środowisko. 
Przedstawiono w nim genezę eko-logistyki w nawiązaniu do pojęcia logistyka i logistyka zwrotna. 
Została przedstawiona charakterystyka oraz ogólne założenia efektywności procesów eko-logi-
stycznych, jednocześnie opisano rynek produktów żywnościowych oraz jego wpływ na środowisko 
naturalne. Ponadto określono w nim problematykę generowania odpadów przez podmioty gospo-
darcze działające na rynku żywnościowym w aspekcie ich dalszego zagospodarowania. Poruszono, 
także temat norm sanitarnych dla produktów z sektora gospodarki żywnościowej oraz dynamikę 
rozwoju technologii wykorzystywanych w procesach logistyki zwrotnej, zmieniających się oczeki-
wań egzogenicznych i systemów wartości.   

Słowa kluczowe: eko-logistyka, środowisko, logistyka zwrotna, rynek produktów żywnościowych  
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