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Abstract: Distribution of agricultural products from the aspect of farms is a continuous issue. Efficient
application of the distribution model should provide a farm owner with regular income, as well as
with a competitive advantage. Assessment of distribution channels in the context of an agricultural
producer is subject to multi-criteria decisions, including both qualitative and quantitative factors.
The aim of this paper is to develop a model which enables a structured analysis and an efficient
assessment of distribution channels. The methodology based on the Analytical Hierarchy Process
(AHP) will be a useful tool in setting various criteria for deciding on distribution channels, as well
as a tool for managing a multi-variant qualitative assessment of data included in decision-making
processes. The survey results show that the most important distribution channel for agricultural
products is the channel of sales via processing plants (cooling and drying facilities, silos and
agricultural combines), compared to sales through advertising (which significantly increased its share
with the COVID-19 pandemic), sales through sales channels or at farmers’ markets.

Keywords: small farms; business analysis; AHP model; sales of agricultural products;
distribution channels

1. Introduction

In marketing management, distribution is one of several strategies that can be employed to
win a market competition. Every agro-industry needs efficient distribution to gain a market share.
The business structure of an organization that performs all activities needed to transfer products from
producers to customers is referred to as a distribution channel. A suitable and efficient distribution
channel selection will result in customers getting their products more easily [1].

Bearing in mind market needs, all products need to be distributed by certain methods on a
regular basis. The options for distribution are through dealers, direct sales through stores, dedicated
cooperative societies, and any other means [2].

The most complex issue in agricultural product marketing is a proper and adequate distribution
channel, more specifically, a physical distribution system within it (logistics marketing). Distribution
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channels for agricultural products (processed products—industrial processing, final consumption,
non-processed products distributed directly to final consumers) are specific and very different from
distribution channels of industrial goods. Specific features of distribution channels mainly result from
distinctive features of agriculture itself, as well as from the existence of a large number of entities
related to and existing from it [3].

Each farm should manage sales of its agricultural products. For small farms to achieve that,
a systematic approach to establishing distribution channels for agricultural products is required.
Such approach is crucial for planning future development and expansion of a small farm, and it is also
necessary in order to better understand business operations. The process consists of decision-making
regarding adequacy of a specific distribution channel and helps in determining which distribution
channel may provide the best results, depending on a farm structure.

The data from the survey on small farms in Serbia, particularly in regard to distribution channels,
show that plants for processing fresh produce dominate over sales at farmers’ markets, sales channels
and advertising. The analysis using the AHP model gave an advantage to processing plants as the key
distribution channel. The experts gave an advantage to sales through advertising compared to farmers’
markets and sales channels, explaining it with increasingly frequent sales at the point of production
and a growing share of online sales (especially in the current COVID-19 pandemic situation).

2. Distribution Channels of Agricultural Goods

One of the important elements of competitiveness in agriculture is distribution of agricultural
products. Features of products themselves determine the distribution features of agricultural products.
Some agricultural product distribution features are: regional feature of circulation distribution link,
dispersion features of produce distribution link, specified distribution facilities, integrative feature of
delivery and trade [4].

For organic food producers (processors), the main distribution channels in most EU countries are
direct sales, specialized organic food product stores and supermarkets. Agricultural organic product
distribution channels can be divided into direct (farm sales, box schemes, farmers’ markets, etc.),
indirect (wholesale, retail) and emerging distribution channels (HoReCa and public institutions) [5].

One of the main problems in the HoReCa sector are the high logistics costs (a consequence of the
very small size of orders and very frequent deliveries). Moreover, there is the impossibility of offering
a homogeneous level of services throughout the country and there are the elevated costs associated
with the order–delivery–payment cycle [6].Competing manufacturers, who sell their products through
retailers, tackle the issue of a strategic distribution channel design, namely, whether to establish an
integrated distribution channel or a decentralized one. That is an important topic for managers and
economists due to its important role in the performance of manufacturers [7].

Decentralized distribution channels are often inefficient because firms act according to their own
objectives rather than for the benefit of the channel. Suboptimal decisions at different levels are caused
by lack of alignment between individual firm and channel objectives, as individual firms fail to consider
the externalities of their decisions on the other firms in the system [8].

Channel design is often not a free variable when it comes to rounding up the marketing mix
with pricing decisions and product design. Product design and pricing might be constrained by a
fixed channel design because rapid innovation or short product life cycles render channel redesign
relatively inflexible as a responsive variable, even when channel structure is regulated neither directly
nor indirectly by law. It is common to find different-quality products matched to different channel
designs in such cases [9].

Many manufacturers depend on intermediate parties to sell their products to customers.
A distribution channel is often not fully coordinated because different parties along a distribution
channel may not share the same interest. The double marginalization phenomenon is an example of
this, where successive parties along a distribution channel price a product to maximize individual
profits. This self-interested pricing behavior causes the final price of the product to be higher than if
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the parties were vertically integrated. Other marketing and operational decisions may be affected by a
distribution channel structure, in addition to a price decision. Product quality is one such decision.
The exact product features and price depend on local market conditions and distribution system [10].

Firms have to make multiple decisions when selling products to consumers, including what the
quality of the product will be, what quantity to produce, and what price to charge to consumers.
In many instances, these decisions involve a channel partner and have to be made under demand
uncertainty. The product quality and quantity have to be decided before the beginning of the selling
season and cannot be adjusted subsequently. As the season unfolds, the retail price is typically decided
and is responsive to the demand uncertainty realization [11].

Over the past two decades, many researchers have focused on the relationship between the
adoption of distribution channels and potential benefits for farmers [3,4,12–18]. Studies have examined
ways the new distribution channels affect farmers and their readiness to accept new models of
distribution [19–26]. Many scholars have questioned a farm’s participation in supermarket supply
chains. On one hand, supermarket chains and exporters have introduced new opportunities to
farmers, such as credit access, transport, training and adoption of new technologies, while selling to
supermarkets increases household productive asset holdings [27], but on the other, there is evidence
that when supermarkets are contractual buyers, the likelihood of payment delays by a supermarket
rises with the increase of a number of village suppliers [28]. At the same time, switching on supermarket
supply chains requires building of trust, and many farmers may be waiting to enter until they observe
the outcomes of their neighbors [12]. Тhe situation is even more complicated when it comes to the
international market. Ramaseshan and Patton suggest that even small businesses with a high volume
of exports, and managers with a high international orientation and family heritage, should refrain
from using direct international distribution channels because of the high investments, managerial
skills and risks associated with integration, while, on the other hand, where the requirement of service
is important and high, direct channels may be more appropriate [29].

Farmers’ markets, as an objective necessity, especially when selling products with a low value per
unit, are a specific distribution channel of agricultural products. In Serbia, farmers’ markets account for
a high share of sales of vegetables (5-year average—76.32%), dairy products (5-year average—19.01%),
and fruits and grapes (5-year average—39.01%), while their share related to other product groups is
insignificant. A specific feature of sales at farmers’ markets is that mainly fresh products of relatively
high quality are sold, with customers having a habit of choosing, tasting, etc. Under the influence of
farmers’ markets, individual farms sooner or later specialize in producing specific groups of agricultural
products and place them on those markets. The economic position of those farms is better because
comparative advantages (proximity of market, i.e., farmers’ market, infrastructure, natural conditions,
etc.) are well utilized. The impact of farmers’ markets on pricing is significant, as prices are defined
in a classical manner, namely, depending on demand and supply. The notable difference between
wholesale prices and those at a farmers’ market influences the decision of producers to sell their
products on their own. It is important to note than the entire difference in these prices does not belong
to sellers, namely producers, because sales at a farmers’ market require certain transportation costs,
although they are somewhat lower for a producer than for trading organizations [3].

The often mentioned solution for connecting producers and consumers is Alternative Food
Networks (AFNs). Their development can be traced back to social movements in the 1960s and can
be linked to an intention to delocalize food production and consumption [13,19]. Feenstra explains
that “rooted in particular places, AFNs aim to be economically viable for farmers and consumers,
use ecologically sound production and distribution practice, and enhance social equity and democracy
for all members of the community” [30]. As an alternative model to the more standardized industrial
mode of food supply [30], AFNs develop a hybridized network of producers, consumers and other
participants in the distribution process. Corsi and Mazzocchi underline that direct sales can take
several forms, such as sales on farm, online sales “pick your own” model, which, in addition, can be
integrated into other farm activities, such as rural/agricultural tourism or educational farm [13].
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Beside these, there are other alternative models such as consumer groups that engage with producers
in Community-Supported Agriculture [13].

Exploring the drivers for the development of AFNs in Lombardy (Italy), Corsi and Mazzocchi find
that AFNs are more likely to exist where farms are small and oriented to organic farming and typical
certified production [13]. Their results also show that the number of AFNs increases when the average
income and age are higher [13]. However, as they underline, the development of AFNs is not just a
matter of farmers’ choice; it is also a result of interaction between farmers oriented to quality production
and consumers willing to pay more for environmentally friendly local products [13]. Aubert and
Enjolras questioned the relationship between environment-friendly practices, such as organic farming
and the adoption of short food supply chains (SFSC) at farm level, focusing on farms specializing
in wine-growing and arboriculture [31]. They demonstrated that farmers who adopt an organic
farming label are more likely to sell their products through short supply chains, while farmers who sell
their products using this channel are more likely to implement environment-friendly practices [31].
In addition, the study confirms that environment-friendly practices are more likely to be implemented
by younger producers who are furthermore better educated and claim to work more on their farm.

Another strategy which has been attracting scholars’ attention during the past two decades is the
adoption of web marketing (WM). Arisen from farms’ digitization and access to the Internet, WM has
triggered a new understanding of distribution possibilities. Development of the Internet infrastructure
for farms is stated by the European policy agenda as an important goal for the European Union.
Giampietri and Trestini define WM as “the body of marketing activities using the web to study the
market and develop new business relationship, i.e., e-commerce (e.g., strategies, promotion/advertising,
distribution, sales, customers’ monitoring and support), specifically through social media, e-mail,
trade platforms, online shop, and own website” [30]. Recognizing the importance and contemporary
demands for a farm’s digitization, Giampietri and Trestini explore the factors that drive farmers’
intention to adopt web marketing. They find that the positive predictors are a high level of perceived
usefulness of WM and a high level of perception that the use of WM is effortless [30]. They also find
the significant and positive connection between recognized reliability and profitability of WM and
intention to use it [30]. On the other hand, they have found no significant effect for the technological
and financial readiness, and the perceived lack of resources, as opposed to the literature [30]. Moreover,
they also found that lower intention is connected to the greater size of a farm, that women are more
likely to adopt WM, and that farms located in rural areas are more likely to gain visibility in the market
through technology adoption [30].

Internet and new technologies can be a powerful marketing tool on many levels. Calisti, Proietti
and Marchini constructed a simulation with an agent-based model, reproducing the local food
consumption market, aiming to investigate how a new, small food retailing shop interacts with this
market [32]. The model simulated the opening of a farmers’ market in a hypothetical urban area that
reflects the population density of a medium-sized town in central Italy. The intent was to reproduce
the current status of consumption for food products within a certain territorial context and given
time period, as well as to investigate how consumers’ behavior changes with the opening of the new
shop. As a result, they could predict changes in consumers’ habits, the economic positioning of new,
small shops and their best location, providing the information which is of considerable interest not just
for farmers’ markets but also for policymakers.

In recent years, in addition to the traditional sales channel, consumers have increasingly been
opting for purchasing products from the Internet channel (direct channel), which has become an
important way of product sales. More and more companies are redesigning or rebuilding their
distribution channel structure with the change in customer or consumer buying behavior. On one hand,
the mixed channel structure, which consists of the traditional sales channel and the Internet channel
(direct channel), can achieve better customer coverage and penetration, while on the other, it may also
lead to conflict, competition and imbalance between different distribution channels. How can one
design a distribution channel strategy in different types of distribution channels in a three-echelon
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supply chain, consisting of one manufacturer, one retailer and a final customer? Nowadays, there are
three potential systemic problems: how to design different types of distribution channels structure in
a three-echelon supply chain (direct channel, retail channel and mixed channel), how to influence a
manufacturer’s product quality decision and quality prevention strategy, a retailer’s product pricing
decision and quality inspection strategy and a customer’s product demand decision, how to influence
a manufacturer’s and retailer’s expected profits function and a final consumer surplus, and how to
determine a product quality control strategy [33].

Paciarotti and Torregiani explored the strength and weakness connected to the implementation of
local food logistic services, designed to facilitate and enable the use of local food among restaurants [32].
They suggest that the main barriers for purchasing local food to restaurants, such as limited product
availability, the lack in information flow between farmers and restaurateurs, and logistic barriers,
can be faced by introducing a coordinated logistics system, a local food service aimed at promoting
and enabling local food consumption among restaurant, without undermining the short food supply
chain principles [32]. Paciarotti and Torregiani proposed the creation of a local food service designed
according to the characteristics of a cloud computing system, by which the actors would directly
interact within the system without the interference of additional intermediaries. Three distribution
models were proposed: (A) the first involves both the collection of food products among farmers
and their distribution to customers, (B) the second model provides only the deliveries to customers,
while the products are transported directly from the producers to the cross-docking hub, and (C) the
hybrid model in which the products could be both collected by the hub carrier and delivered to the
platform by the producers and then distributed by the logistics service [32].

The case study considered the municipality of Senigallia and the close rural area in the Marches
Region, Central Italy, where a total of 60 restaurateurs and 100 owners of micro and small-sized
farms have been interviewed. The results indicate that the main users seem to appreciate the services
proposed by the new system and to agree to the connected organizational change required, such as the
use of IT [32]. Even though both producers and restaurateurs showed an overall interest in joining
the distribution system, authors suggest that an awareness-raising campaign promoting a deeper
understanding regarding scope and operation mode of logistic-service should increase their motivation
and dissolve some doubts [32].

Very often, the readiness of farmers to accept new channels of distribution is not enough. Each such
change requires additional time, efforts, knowledge and experience, and, in many cases, adoption of
new production models or technology. At the same time, as research suggests, adaptation to modern
markets by small farmers in developing economies is a risky process, which, despite offering insurance
against some kinds of risks, could exacerbate other risks or entail new risks of their own [14], or may
lead them into a position to pay too much for contractual insurance against price variation [34].

Therefore, the paper will apply the AHP model for meeting various decision-making criteria when
selecting the most efficient distribution channel, all with the aim of improving small farm business
operations in Serbia.

3. Materials and Methods

The paper focuses on defining indicators of supply of agricultural products, measuring their
distribution channels. The Analytical Hierarchy Process (AHP) is applied in this study to determine
the best distribution channel of agricultural products from small farms. The objective is to set up
a framework for tackling multiple criteria, including intuitive, quantitative and qualitative aspects.
The AHP model was developed in 1972, as a practical approach to solving relatively complex tasks [35].
Decision-making through hierarchy structure, from a general objective to criteria, sub-criteria and
alternatives at subsequent levels, enables a range of simple comparisons and rankings. The obtained
results are synthesized, providing analysts with reaching the best possible decision, and then with
clearly explaining the final choice [36]. Throughout the procedure, consistency of decision-making by
decision-makers and value and weight are assessed. Owing to its simplicity and applicability, the AHP
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model has been one of the most popular methods with regard to multicriteria decision making for
decades. It has become the favorite decision-making tool in research in various areas because it helps
decision-makers select relevant factors for a specific problem they tackle.

The main advantage of the AHP model lies in providing the opportunity for interactive design of
a problem via a hierarchy structure (preliminary decision-making), where hierarchy elements are (then)
assessed in pairs (objective, criteria, alternatives), gradually from the top to the bottom, in order to
synthesize all the values and define weight vectors of all hierarchy structure elements. More precisely,
the AHP model enables an analysis of the executed assessment and calculated rankings of each
hierarchy level. From the aspect of methodology, the AHP model defragments a problem within
a hierarchy structure, where criteria and alternatives, whose rankings lead to an objective, namely,
problem solving, are assessed. The scientific context of the AHP model is additionally supported
by the fact that the method has been thoroughly studied, analyzed and improved, that numerous
scientific papers and conferences have been focused on this model and that these models are studied at
universities around the world [36–40].

The method is simply structured and applied in several steps. After defining elements in a
structure, elements of the hierarchy structure are compared in pairs. Their mutual relevance is graded
using Saaty’s scale of relative importance in the following manner of distribution:

The overall decision-making process in this example of selecting the most acceptable distribution
channel for a small farm when it markets its agricultural products is based on designing a matrix
(square matrix A, matrix elements aij). Matrix elements are calculated using Saaty’s scale of relative
importance (Table 1) by relating elements at one hierarchy level within the hierarchy structure of the
AHP model in pairs with elements at an immediately higher hierarchy level, where the indicator of
element importance is i (i = 1, 2, . . . , n) and the element is j (j = 1, 2,..., n). By analyzing elements
in pairs, uncertainties in regard to decision-making are neutralized. In fact, an uncertainty may
appear and is often a by-product of any decision-making in regard to the existence of slight changes in
decision-makers’ assessments. Therefore, it is vital to apply Saaty’s scale of relative importance in such
decision-making procedures.

Table 1. Saaty’s scale of relative importance.

Intensity of Importance Definition

1 Equally important
3 Weak importance
5 Strong importance
7 Demonstrated importance
9 Absolute importance

2, 4, 6, 8 Intermediate values
Source: Saaty, 1990.

The AHP model methodology is simple and presented via a hierarchically structured
decision-making model, consisting of several consecutive and related hierarchy levels. At the
top of the hierarchy structure is an objective, under it criteria, followed by sub-criteria (there can be
multiple, depending on requirements of an analysis). Alternatives are at the bottom of the hierarchy
structure (our example is presented below). The objective is never compared with other elements of
the hierarchy structure. Under it are the criteria, which are mutually compared (pairs are formed).
They are then compared one with another against the first element immediately above. After the
criteria are defined, the next step is to assess alternatives against each criterion. Thus all the necessary
elements of the hierarchy structure are provided and the so-called network problem presentation is
designed. It serves to define solutions of the set objective, namely, the problem. The values obtained
in this manner form a matrix and are entered in the matrix order. The matrix diagonal values are 1,
the matrix values are entered above, in the upper triangle, while their reciprocal values are added



Sustainability 2020, 12, 10479 7 of 15

below, in the lower triangle of the matrix. The eigenvalue method is applied for comparing the paired
elements, where weight vectors of the entered elements are set through a linear system:

A ∗ω = λ ∗ ω, eT = 1,

where A is the comparison matrix and it is consistent (nxn dimension), ω is the eigenvector, λ is
eigenvalue and e is the unit vector.

In his eigenvalue theory, Saaty (1990) states that when

A ∗ω = λmax ∗, (1)

where λmax is the main eigenvalue of the matrix A, the matrix A may be inconsistent, but still reciprocal.
The actual opinion of the experts may be questioned. This problem is resolved by eigenvectors (ω),
then a matrix with all entries is designed (ωi/ωj), in order to obtain the approximation of the matrix A
with the consistent matrix. The inconsistency in the entire matrix may be obtained with one number
λmax − n, measuring a deviation of results from the consistency-driven approximation.

The next phase of the model includes several steps. In the first one, local priority vectors are
synthesized by applying the aggregation model of distribution [35]:

CI =
λmax – n
n − 1

(2)

In order to assess consistency of the results, it is necessary to calculate the maximum eigenvalue
of the comparison matrix first (λmax). The maximum eigenvalue of the comparison matrix represents
the benchmark of local priority vectors for all the criteria.

Why is it important to calculate consistency when decision-makers make decisions? When
assessing values or ratios at different levels of a hierarchy structure, identification of consistency
helps in measuring and eliminating mistakes in experts’ judgement in regard to evaluation and
decision-making. Therefore, the next step is to calculate a consistency rate—the CR parameter (with
the threshold of 0.1).

CR =
CI
RI

, (3)

where RI is the random index (matrix consistency index of n randomly generated pairs). The calculated
values of the random index are presented in Table 2.

Table 2. Values of the random index RI.

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14

R.I. 0 0 0.58 0.89 1.11 1.25 1.35 1.40 1.45 1.49 1.51 1.48 1.56 1.57

What does this threshold mean? If the consistency rate is lower than 0.1 (CR < 0.1), the eigenvalue
vector assessment is accepted. If it is higher than 0.1 (CR > 0.1), it is necessary to improve consistency
by a re-evaluation within the matrix. In other words, it is necessary to repeat the comparison of rules
using the eigenvalue method. The final values of the consistency index are ranked. The best-ranked
value represents the solution to the decision-making problem.

4. Decision-Making Problem Modelling

In general, the AHP method enables individual and group decision-making. The option of
defragmenting elements through multiple levels within a hierarchy structure provides solutions to
a decision-making problem. The hierarchy structure for deciding for the best solution for selecting
distribution channels of agricultural products is presented in Figure 1.
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Modelling of a decision-making problem includes defining all elements at every level of a hierarchy
structure. A problem or an objective is defined first. Our task is to analyze and assess selection of
the best distribution channel of small farms in Serbia. In the next step, we compare all elements at
the same hierarchy level against elements from a higher hierarchy level. We defined the following
four criteria in that section: C1—Prices of Agricultural Products, C2—Delivery Time of Agricultural
Products, C3—Terms of Payment of Agricultural Products, and C4—Quality of Agricultural Products.
The most relevant criteria related to the elements that correspond to the objective are listed here.
Then we define alternatives, where each corresponds to the pre-defined alternatives: A1—Farmers’
Market, A2—Sales Channels of Agricultural Products, A3—Processing Plants of Agricultural Products,
A4—Sales of Agricultural Products through Advertising. For the alternative A1, we considered indoor
and outdoor farmers’ markets, where farm members usually place their agricultural products. Farmers
manage to reach agreements with various sales channels, which we defined through the alternative A2,
where we included the following: corner shops, wholesale chains, retail chains. The alternative A3

includes various forms of processing plants, where farms deliver their fresh produce for a pre-defined
purchase price, and those are: cooling and drying facilities, silos and agricultural combines. The last
alternative, A4, represents different ways of promoting own products and their sales via the Internet,
media advertising, fair exhibitions and over the fence. The aim of every farm is to find the most efficient
manner of placing its agricultural products in order to generate continuous income for maintaining
and improving a small farm [41–47].

5. Results of the AHP Method Application

The process of assessing the criteria and the alternatives was executed by independent, professional
experts in the area of agribusiness and agriculture. Those are reputable scholars and university lecturers,
with relevant references in agricultural production, quality of agricultural products and placement of
agricultural products in foreign markets. In the area of an in-depth analysis, other relevant experts
may be engaged with regard to local regulations, state incentives, activities of cooperative societies, etc.

The research was modified and adjusted to the needs of the project “The role of small agricultural
farms in the sustainable development of the agri-food sector in Central and Eastern Europe.” The aim
of this research is to analyze the sustainable development of small farms and the food safety analysis of
small farms in Poland, Romania, Moldova, Lithuania and Serbia in the period 2019–2021. The survey
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on a sample of 550 small farms was conducted in Serbia during the period June–September 2019.
The survey covered several areas that are important for examining the management and development
of small farms in Serbia, namely: socio-economic, environmental, farm-market relationship and risk
management, food safety and farm vitality (succession).

The research and development work under the Project was carried out in stages. The first was the
diagnosis of the functioning of small farms, based on the available literature of the subject, reports,
studies and existing databases. In the second step, it was conducted survey on a group of 550 farms
in Serbia in order to create a database and build a hierarchy of sustainability in accordance with
the sustainability index (Right Balance). In the last stage, 16 most-balanced entities (“Top 16”) were
selected from the group of all farms in order to conduct an in-depth study using interview.

The surveys were conducted by expert interviewers, highly educated individuals from those
regions in which the survey was conducted. The sample included small registered farms, which are
registered in accordance with the regulations of the Republic of Serbia. The survey was conducted on
the entire territory of the Republic of Serbia—in Vojvodina (Northern Serbia), in western Serbia and
central and eastern Serbia.

The survey provided data on farm-related income, the source and amount of off-farm income,
type of farm work and characteristics for themselves and their family. Out of 301,028 registered
agricultural farms in Serbia, the survey covered 550 small farms. The average age of household owners
in the sample is 54 years for men and 56 years for women. Observed by gender, the holders of small
farms are 84% men and 16% women. Holders of agricultural holdings in 42% of cases have completed
secondary school, about 3% have completed secondary agricultural school, 5% have some faculty or
university. As many as 49% of farm owners acquired knowledge in agriculture from their ancestors.
Of all small farms, 49.1% are classed under cereals (northern Serbia—Vojvodina), while 26.7% are mixed
farms, and other small farms are engaged only in the processing of milk, fruit, wood, and livestock.

Depending on the specific question, the respondent had several possible answers (multiple choice
questions and open ended questions). We received the most expected answers from the field of
socio-economic questions. Problems were noticed in the field of food security and succession because
of the direct question about their food security problems due to financial reasons. The duration of the
interviews was between 1.5 and 3.0 h—depending on the available time, and the size and scope of the
farm’s activities.

During the face-to-face interviews, the answers were noted on questionnaire forms. The final
data from the survey were entered into a database. The results from this survey were used to develop
simpler and more precise problem-solving and decision-making processes for improving the farms’
operations by using the AHP model. Let us look at the AHP model hierarchy structure for selecting the
most efficient distribution channel for agricultural products first. We started by defining the objective.
The decision-makers then defined the criteria (four criteria). The criteria were then compared to the
set objective. After that, the alternatives (four alternatives) were defined at the next hierarchy level.
Finally, the obtained result was interpreted from the economic aspect. The decision-making procedure
via hierarchy levels is complex. The criteria are evaluated (using the abovementioned Saaty nine-point
scale). Those criteria provide weight coefficients, which are necessary for assessing and selecting
the distribution channel for a small farm. In the next phase, the variants are evaluated against each
criterion, namely, each of the four alternatives is assessed against the four considered decision-making
criteria. Each variant obtains its eigenvalue. The final phase consists of making the decision and
selecting the best alternative. The distribution channel with the highest value rank will be the most
favorable solution for a small farm.

After selecting and defining the criteria, the decision-makers made the pairwise comparison of
the criteria against the objective (using Saaty’s scale). Then they performed the pairwise comparison of
the alternatives against each of the defined criteria.

After the pairwise comparison of all the distribution channels against the prices of agricultural
products and the definition of weight vectors for the criterion of price of agricultural products, the most
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relevant alternative, i.e., the distribution channel of agricultural products is farmers’ markets (indoor
and outdoor).

After the pairwise comparison of all the distribution channels against delivery time of agricultural
products and the definition of weight vectors for the criterion of terms of payment of agricultural
products, the most relevant alternative, i.e., the distribution channel of agricultural products is sales to
processing plants.

After the pairwise comparison of all the distribution channels against delivery time for agricultural
products and the definition of weight vectors for the criterion of quality of agricultural products, the most
relevant alternative, i.e., the distribution channel of agricultural products, is sales to processing plants.

The next step in the AHP model includes a calculation of priorities of alternatives against the
defined objective, after the previously calculated priorities of the criteria against the objective, as well
as the priorities of alternatives for the given criteria. That procedure includes the implementation of
the multiplication of weights. All that combined enables the execution of an overall synthesis of the
problem of selecting the best distribution channel for agricultural products.

Table 3 shows that the most important criterion is C4—Quality of Agricultural Products (vector
value 0.49). There are two reasons for the domination of the criterion C4. Firstly, land is of high
quality, and secondly, with an adequate treatment of crops, the quality of agricultural products in
Serbia is very high. It is important to note than the criterion C1—Price of Agricultural Products
also has a high ponder (vector value 0.33). This is largely understandable because product quality
is related to price (higher quality, higher price). Furthermore, these two criteria are the only ones
that guarantee long-term farm improvement. The remaining two criteria, C2—Delivery Time of
Agricultural Products (vector value 0.08), and C3—Terms of Payment of Agricultural Products (vector
value 0.10), do not demonstrate major relevance for small farms in Serbia. Consistency validation is
a technique aimed at successful elimination of doubts regarding criteria selection and conclusions
reached in defining the criteria values in the pairwise comparison matrix. It is the so-called assessment
of a rate of deviation from consistency. First, the maximum eigenvalue of the comparison matrix is
calculated (λmax = 4.25), then the consistency index is defined (CI = 0.09), followed by the consistency
rate (CR = 0.08). The obtained value of the consistency index is lower than the threshold for assessing
consistency (CR < 0.1). It means that the comparison matrix was properly designed and thus there is
no need for a new criteria evaluation.

The next step is assessing variants against each criterion individually. The tables below (Table 4)
present the matrices of comparing alternatives against each of the four criteria, with computed
weight vectors.

In Table 4, the experts evaluated relations of each of four distribution channels of agricultural
products against the criterion of the price of agricultural products (C1).

Table 3. Matrix of comparison of criteria and computed weights.

GOAL C1 C2 C3 C4 Wi

C1 1 4 5 1/2 0.33
C2 1/4 1 1/2 1/5 0.08
C3 1/5 2 1 1/2 0.10
C4 2 5 5 1 0.49

The final priority for the criterion of price of agricultural products or the value of weight vector
is 0.53. In order of priority, it is followed by processing plants (vector value 0.21), sales through
advertising (vector value 0.19), and sales channels (vector value 0.07).

In Table 4, the experts assessed relations of each of the four distribution channels of agricultural
products against the criterion of delivery time of agricultural products (C2).
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Table 4. Decision-making matrices with respect to criterion C1, C2, C3, C4 with computed weights.

A1 A2 A3 A4 Wi

A1

C1 1 6 2 6 0.53

C2 1 1
2 1/7 1/3 0.08

C3 1 1/2 1/7 1
4 0.07

C4 1 1/2 1/9 1/5 0.06

A2

C1 1/6 1 1/4 1
2 0.07

C2 2 1 1/3 1
2 0.15

C3 2 1 1/4 1
2 0.14

C4 2 1 1/4 1/2 0.14

A3

C1 1/2 4 1 1
2 0.21

C2 7 3 1 1
2 0.38

C3 7 4 1 1
2 0.39

C4 9 4 1 1/2 0.40

A4

C1 1/3 2 2 1 0.19

C2 3 2 2 1 0.39

C3 4 2 2 1 0.40

C4 5 2 2 1 0.39

After the pairwise comparison of all the distribution channels against the delivery time of
agricultural products and the definition of weight vectors for the criterion of delivery time of agricultural
products the most relevant alternative, i.e., the distribution channel of agricultural products, is sales
through advertising. The final priority for the criterion of delivery time of agricultural products or the
value of weight vector is 0.39. In order of priority, it is followed by processing plants (vector value
0.38), sales channels (vector value 0.15), and farmers’ markets (vector value 0.08).

In Table 4, the experts assessed relations of each of the four distribution channels of agricultural
products against the criterion of terms of payment of agricultural products (C3).

The final priority for the criterion of terms of payment of agricultural products or the value of
weight vector is 0.40. In order of priority, it is followed by sales through advertising (vector value 0.39),
sales channels (vector value 0.14), and farmers’ markets (vector value 0.07).

In Table 4, the experts assessed relations of each of the four distribution channels of agricultural
products against the criterion of quality of agricultural products (C4).

The final priority for the criterion of quality of agricultural products or the value of weight vector
is 0.40. In order of priority, it is followed by sales through advertising (vector value 0.39), sales channels
(vector value 0.14), and farmers’ markets (vector value 0.06).

The obtained results enable the final step in the AHP model—ranking of the distribution channels
of agricultural products for a small farm (Table 5). We find the final decision or selection of the best
distribution channel of agricultural products for small farms in Serbia in the alternative with the
highest rank value with the highest total weight.

Table 5. Total weight and rank of variants.

GOAL C1 C2 C3 C4 Rank

A1 0.18 0.01 0.01 0.04 0.22

A2 0.02 0.01 0.01 0.07 0.11

A3 0.07 0.03 0.04 0.19 0.34

A4 0.06 0.03 0.04 0.19 0.33

0.33 0.08 0.10 0.49 1
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With the received ranks, it is advisable to validate them by simply summing p the ranks per row
and column. In the farthest right field at the bottom (grey background) of the final table (Table 5),
the value of the summary of the last row or the last column has to be 1. It shows that the summary
of all values for alternatives (the last column), namely, the criteria (the last row) equals 1. With this
confirmation, we can conclude that the AHP model procedure was executed to the end, precisely
and accurately.

The final decision shows that the alternative A3 is dominant and crucial for the selection of a
distribution channel for small farms, namely that small farms largely rely on placing their fresh produce
to processing plants (cooling and drying facilities, agricultural combines, silos). This type of placement
of agricultural products is simple and safe for small farms. They are in a position to place all volumes
they manage to produce, without a pre-defined volume, but in compliance with quality and standards.
The main shortage for a small farm lies in an impossibility to influence the price of their products,
although those may be high-quality ones. On the other hand, such buyers of agricultural products have
a monopoly position and they use it to set the final price. Immediately behind it, with a high ponder,
is the alternative A4, where promotion of own agricultural products and their sales over the fence to
their neighbors, tourists, other customers via referrals (word-of-mouth regarding quality and prices of
products) dominate. They negotiate about the price in direct contact with buyers, offering high-quality
agricultural products that buyers can taste. The remaining two alternatives have a lower value for a
small farm. Sales of agricultural products at farmers’ markets slightly stand out (direct bargaining,
visual contact, price per agreement). This illustrative example of a small farm reflects the actual situation
with the placement of small farms’ agricultural products in Serbia. By including additional criteria and
alternatives, it is possible to analyze more detailed features of small farms in Serbia.

Agriculture sector in Serbian is very important because this is the only sector in the Serbian
economy with a positive trade balance in past years. Based on the fact that small farms as a dominant
form of farming in Serbia because of their significant role in agricultural production, self-employment
and provision of family income, land resources and favourable natural conditions, the porpose of this
paper was to presents a procedure for multicriteria decision-making using the AHP method for better
economics performance of their business.

The AHP is a flexible decision—making process and it can help the farmer (decision maker) set
priorities and make the best decision when both qualitative and quantitative aspects of a decision need
to be considered [38].

6. Results

In this paper, the multi-criteria selection of channels of distribution of small farms’ agricultural
products in Serbia was executed. Four distribution channels were analyzed on the basis of four criteria
and the following results were obtained: 1. The criterion with the highest relevance for the analyzed
farms is criterion C4—Quality of Agricultural Products with a rank of 0.49; 2. Among the alternatives,
upon the criterion of agricultural products, the best distribution channel is sales of agricultural products
at farmers’ markets (A1) with the rank of 0.53, upon the criterion of delivery time of agricultural
products, the best distribution channel is sales of agricultural products through advertising (A4) with
the rank of 0.39, upon the criterion of terms of payment of agricultural products, the best distribution
channel is sales of agricultural products through advertising (A4) with the rank of 0.40, upon the
criterion of quality of agricultural products, the best distribution channel is processing plants of
agricultural products (A3) with the rank of 0.40; 3. The analysis of ranks of the hierarchy structure
levels show that the best distribution channel is processing plants of agricultural products (A3) with
the rank of 0.34. The independent experts who set the hierarchy structure had not been informed
previously on the data from the survey and the project results.

The AHP model implementation was confirmed again as the best tool in assessing the multi-criteria
decision-making process, since it verified the results of the survey conducted within the project,
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thus providing strong support in making the decision about the selection of a distribution channel
in agriculture.

It is possible to evaluate the performance of small farms in Serbia in more detail by including
additional criteria and alternatives which can play an important role in planning and organization of
farm business strategy, the vitality of small farms and improving their economic operation.
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