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Foreword 

  

 

The stock of learning contained in theoretical and practical textbooks on Decision Support 

Methods plays an important role in the training programmes for MSc. students of both Rural 

Development and Agricultural Economics. Also considering the stock of learning on the basic 

course as well as the special characteristics of agricultural production, during the development 

of the curriculum the central issue was to include in a system all the methods, algorithms that 

we – although, as regards certain issues, at different levels of importance - considered most 

important for either course embrace methods that can be applied in the courses of strategic 

planning and economic decision making. This in turn means that the majority of the stock of 

learning included is not related to the issue of devising a strategy, conduct strategic planning 

and making a decision for a given spatial unit or a business. 

 

In structuring the stock of learning we also aimed at achieving that tn the individual levels of 

hierarchy, i.e., strategic, tactical and operative, the methods, algorithms to be applied should 

be separated adequately. To make things understood more easily, in discussing the individual 

pieces of the stock of learning the cause and effect relationships are interpreted through 

lifelike examples. 

 

Acquiring the methods discussed and their application algorithms – at the level of expertise 

and in the case of methods at the level of skill – is an essential condition of meeting the 

requirements set for graduates. In this context it is important to emphasise that developing the 

competences expected requires active attitudes from either party, i.e., teacher and student. 

This is why individual student activity in team work is also treated as a stressed one in 

processing the stock. 

 

The authors of this textbook are confident that tasks that seem unsolvable at first sight can be 

mastered with joint efforts. To achieve this, the team of authors wish students perseverance 

and the experience of the taste of creative work. 

 

 

 

the authors 
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1. Decision as a function of management 

 

 
1.1. The place and role of the economic decision in the system of management 

functions 

 

 

As regards the functional approach to management it has to be noted that the higher a manger 

is in a hierarchy, “the more functions of formulating and elements of the decision of a 

problem are concentrated in his/her hands (DOBÁK et al., 1991). Formulating the problem 

and through this the decision is greatly dependent on how the given situation, condition is 

perceived since the decisions are not made on the basis of the real conditons but on the basis 

of how the sitiation is perceived by the participants in making the decision. 

 

Perceiving management as a decision or problem-solving process places the emphasis on the 

decision itself. Out of management roles it is the interpersonal and the information group of 

roles that enable the manager to fulfil his/her roles in making decisions. Their outcomes are 

indispensable “inputs” to decision-making. And in turn the power structure that is present in 

any organisation will determine who and to what extent can succeed in the different functions 

(KOVÁCS, 1991). BARACSKAI (1999) and calls the ones that do not have the “powers” 

(neither due to authority, nor delegated by authority) to manage any disorder he has identified 

according to his own ideas”. 

 

Perceiving management as a problem-solving process also includes the decision itself, since 

the manager has to decide in favour of one particular variant. In this respect it does not matter 

whether or not there are well-worked out variants at his disposal. The fact that the aims can be 

realised in several ways creates options, i.e., one has to choose from a pool of options. This 

kind of choice of options is called the decision in the technical literature. 

According to their activities the ones taking part in the decision-making (problem-solving) 

process play the following roles: raising the problem or the problem host, pre-decision 

makers, decision-makers and implementers. Here we only deal with the role of the 

implementer (executor) to the extent that we want to make it clear that his role is to 

implement the option chosen. It is worthnoting that in practice we often meet with a 

combination of the roles mentioned. It is frequent that the problem host and the decision-

maker, the pre-decision maker and the specialist, or the specialist and the executor are the 

same people. The decision-maker is characteristically one of the executives, the person 

making the pre-decision comes from a functional area or they may be either internal or 

external specialists, while the executors will be internal staff oncerned of the company. 

 

Strategic decisions are considered as the most important ones in the life of a company 

BARAKONYI és LORANGE (1994), since strategic decisions are meant as ones relating to 

the objectives of the company, the ones that concern decisions on company and business 

strategies. BALATON (1991) describes strategic decisions as ones that are related to complex 

problems that are ill-structured and at the same time these decisions have important 

consequences for the organisation. 

 

Strategic decisions are the ones that are related to the scope of activities of the organisation, 

the co-ordination of the activities of the organisation and its environment, the co-ordination 

of the activities of the organisation and the resources that are available, the distribution and 

redistribution of the more important resources within the organisation. 
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These are all influenced by the objectives, basic scale of values and expectations of those 

capable of influencing the strategy. Strategic decisions are complex ones, they are often 

burdened with high levels of uncertainty, require integrated approaches and mean 

considerable changes for the organisation (JOHNSON és SCHOLES, 1989). 

 

Strategic decisions in most organisations can be identified according to meeting five basic 

criteria. 

 It points in the direction of defining the relationship between the organisation and its 

environment and is influenced from the outside. 

 Such a decision considers the organisation as a whole unit to be analysed. 

 The decision greatly depends on information from different functional areas. 

 The decision shows a direction for and limits to the administrative and operational 

activities of the whole organisation. 

 And finally, the decision should be very important from the point of view of the 

successful operation of the organisation (HARRISON és PELLETIER, 1995; 

HARRISON, 1996). 

When analysing methods that can be applied in making strategic decisions STEIN (1981) 

postulated the influence of three determinant factors, out of which he justified the importance 

of the environment of the organisation and the characteristics of the problem while not 

considering the style of management a determining factor from this point of view. Initially a 

fourth factor, the organisational structure was also analysed. About the latter one he found 

that owever marked differences there were recognised at the level of the individual 

organisational units they became very indistinct at the level of the top management. 

Furthermore he pointed out that the combined effect of several factors influence the methods 

that can be used to make strategic decisions and that there are no cures for all ills that can be 

applied in any case. 

JOHNSON and SCHOLES (1989) describe decision processes that are applied in practice in 

four steps. These are: identification of the problem, the analysis of the problem, working out 

solution alternatives and choosing from the options. 

 

HARRISON (1996) considers the process of strategic decision-making as the combined total 

of the concept of the strategic niche and the decision-making process. The strategic niche is a 

kind of indicator that signifies the imperfect relationship between an organisation and its 

environment. To put it more simply it shows the difference between the current and the 

desired strategic positions. 

 

Decisions are made in environments that are characterised by uncertainty, complex 

characteristics and conflicts within the organisation. There are uncertainties as regards the 

economic, sectorial, regulatory, social and technological environments as well as the 

behaviour of competitors and consumer preferences. Factors shaping the environment of the 

business and the interplay between them as well as the competitive relationships that result 

from the different perceptions of the environment are characterised by complexity. Conflicts 

are expected to occur between the ones who make the decisions and/or have influences on 

these decisions (AMIT és SHOEMAKER, 1993). A major technical issue in creating 

strategies that decision-makers tend to treat different factors in a subjective manner, which 

harms complexity. 

Everybody accepts the necessity of the integration of the product, market and technological 

planning yet the projest prepared are unilateral, which is especially true for small and 

medium-sized businesses (SZAKÁLY, 1993). 
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When analysing forecasts between chaotic relationships NOVÁKY (1994) finds that the 

chaotic, unstable nature of the world results in disorder and uncertainty in the economy. It is 

very difficult to make adequate decisions in an uncertain and quickly changing environment 

because mistakes and delays may become very costly. On the other hand, this same 

environment “rewards” quick, innovative and appropriate decisions with incomes and maybe 

unexpectedly huge ones. BOURGEOIS and EISENHARDT (1988) analyse the process of 

strategic decision-making and find the following paradoxes: 

 

 We should plan carefully and on the basis of detailed analyses but should act quickly 

and bravely. 

 Managers shold also be decision-makers but they should also delegate decision-making. 

 They should develop and choose a comprehensive strategy quickly but should only 

launch it when it becomes necessary. 

 

Based on their findings they also developed a model for strategic decision-making in quickly 

changing environments. 

 

The current economic environment calls for a novel approach to decision-making. KOTTER 

(1999) claims that the current business environment calls for large-scale changes, which can – 

among others – be realised by working out new strategies and by reorganising major 

processes radically. Decisions made within businesses are linked to bigger and more complex 

issues. They are made more quickly but at the same time with more uncertainties and demand 

more sacrifices from the participants. The new decision-making process is necessary because 

not a single person is in the possession of all the necessary information to make the decision 

and enough time and credibility to persude all the ones involved in its implementation. Owing 

to this a technically well-prepared team that also has established links is a must. 

 

1.1.1. The role of information 

 

Due to its importance, information is now regarded as a basic production factor. Its role has 

been especially revaluated as a result of an explosion-like spread of the use of informatics 

equipment. 

The decision-maker can rely on his/her intuition and the information available. Information is 

regarded as new knowledge that decreases uncertainty (CHIKÁN, 1995). Due to the flow of 

information and quick changes businesses find their ways in their environments with more 

and more difficulties and can plan head only for shorter terms. 

The regular collection and use of relevant information is also important because of the 

competition on the market. 

By appearing in the every-day lives of businesses and managers informatics changed certain 

procedures and conventions. It also added to the knowledge of employees as now they have 

access to information that was privileged (although not confidential) earlier. Both managers 

and employees have to train themselves so that they can handle and evaluate new information 

and use it as a helful and not an impeding tool. ANGYAL (1999) discusses data and news 

processing systems classified in six groups. They are: self-operating offices, data-processing 

systems, data collection and processing systems to assist pre-decision-making, systems for 

management orientation, specialists’ systems and inter-organisational systems. BERDE 

(2000) analysed agricultural and food-processing companies of different sizes and found side 

by side with supervision, managers considered obtaining information within the company the 

most important in the hierarchy of their tasks. They had expected the provision of more and 
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better information from the introduction of computers. Constantly successful companies differ 

from the less successful ones in that by using better solutions to problems they provide good 

products and excellent price / performance ratios. Even agricultural companies have to 

evaluate whether the information they have is current, adequately practical and is analysed in 

an adequate manner. It is only if we stick to these rules that we can work out adequate ourses 

of action. High tech can be of great help in this process, although being in possession of such 

gadgets we do not purchase knowledge but can avoid lagging behind as regards obtaining 

information. 

 

HARNOS (1995) considers establishing decision support systems that can be used in making 

use of the agro-ecological potential and environmentally farming very important. He insists 

on developing comprehensive systems of information by the use of which the practice 

whereby short-term motivated decisions are made without considering the long-term effects is 

to change. Their development should be done in line with the practise of management so that 

they will yield systemised information. 

 

RACSKÓ (1995) suggests the necessity of developing a similar system in the fields of animal 

husbandry and animal hygiene. He sees the essence of its operation in that data collection, 

storage and processing should be done in a unified system and in possession of up-to-date 

computerised systems and at the same time the data should be made available to and 

processible by end users. 

 

In the so-called competitive news-gathering moern sources and tools of information take part 

to the same extent as human relations, the culture of communication, analytical methods and 

lonsighted strategic thinking (GÖTTE és PFEIL, 1997). Information permeates the operation 

of a business fully. The information system sorts out the data for the activities within the 

company and the ones for the environment and their interactions and moulds them into a form 

that is consumable by the decision-maker. Its three main components are the decision-maker, 

the information and the technical apparatus (computer tools). Its subsystems are accounting 

information systems managerial information systems and informal information systems 

(CHIKÁN, 1995). These should operate together, in an integrated system. 

 

Corporate strategy and reorganisation play more and more important roles. The evelopment of 

a corporate information system is a determinant factor in long-term competitiveness. 

KALLMAN and REINHARTH (1984) differentiate between three different types of 

computerised processing systems; 

 electronic data processing,  which is valuable at the level of structured decisions, 

 The managerial information system, which mostly provides assistance in the case of 

partially structured decisions, and 

 The decision support system, which helps with declaredly unstructured decisions. The 

state-of-the-art information system provides better bases for decisions (HOVÁNYI, 

1996). 

 

Changes made to agricultural businesses have been only formal on the one hand, and on the 

other hand there have been considerable transformations as well, but changing a business does 

not necessarily mean that as a consequence its operation will also become more efficient. The 

status of the development of data processing is an ever important factor in the success of a 

business. It is important that information flows be in harmony with the organisation of the 

business whose development and improvement is a managerial task. The information system 

is a tool for the improved operation, to the rationalisation of internal processes. At the same 
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time the application of computer technology makes changes necessary within the 

organisation, the operational process and also has social consequences (BLATZ, 1981). The 

management has to address strategis management problems necessary to handle qick 

environmental changes and at the same time has to be able to use the support tools provided 

by information technology. In order to make administration more efficient the information 

system also has to be modernised (MAGDA, 1995). 

 

In order to meet the requirements of strategic management the efficiency of various processes 

might be enhanced and quality, cost ratios and time efficiency should be improved gradually 

But major business processes might also be restructured for which the formulation of a 

mission is indispensable. “The weight and role of information technology in the lives of 

economic unit have changed considerably over the past few years and its use for strategic 

purposes has come to the front (SALAMON, 1995). 

 

Due to the intensity of the competition and limited resources the demand for organisational 

changes has greatly influenced the development of strategies. Also due to its complexity, the 

development of a strategy requires a concerted handling of at least business processes, 

corporate structure, roles within the company and information technology-related 

characteristics. The effect of the information technology often creates new situations as 

regards the customary procedures and roles within the company. It should be recognised that 

information expertise (workforce) is a crucial factor as regards the future of the company. The 

production, maintenance and provision of technological, production, market research and 

business management data is a strategic issue. In general, information technology is primarily 

regarded as a data processing resource and tool in the decision-making process. It is 

considered to be a new paradigm to the application of computer technology in businesses that 

information technology is linked to business processes and in the search for potential ways of 

competitive advantages it plays a role as the most importan maker of changes 

(BHATTACHERJEE és HIRSCHHEIM, 1997) 

 

Managerial interests, however, cannot be restricted to the demand for information technology 

within the business and also have to take the potentials of existing, i.e. state of the art 

communication technology (SIMON, 1982a). There are no limits to the technological 

potentials to develop information systems that cover the whole of a business, but business 

management considerations must not be neglected either. A “top-down” approach is to be 

used, which means there are clearly defined managerial tasks in the centre of the managerial 

information system and one should be restricted to significant data (STEINER, 1997). 

To handle changes company managers require a strategic treatment of information. This in 

turn requires the recognition of the basic roles of knowledge and competences. Managers 

need three different but interconnected kinds of expertise that are in a continuum. They are 

the systems, knowledge base, vertical systems and horizontal systems (BOYNTON, 1996). 

 

1.1.2. The role of intuition 

 

It is crucially important how a manager classifies the information at his/her disposal and how 

it is used in the decision-making process. Certain managers are characterized by applying 

systematic methods while others use their intuition in making their decisions. Successful 

managers will watch their environments, sense changes, make their decisions by also using 

intuition and in fact use a combination of the two methods mentioned above. 
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Most of one’s good decisions are due to the fact that one has good intuition or faculty of 

judgement. It is a fact that sometimes we arrive at solutions to problems all of a sudden. This 

kind of intuitive judgement is instantaneous and reliable in areas where we possess enough 

experience. This fact, however, emphasises the role of cognition, i.e., the “development of an 

intricate ordering net” in a specific area which enables us to recognise any one of a multitude 

of situations and objects. With the help of our intuitions we recognise them and recall 

whatever we have learnt about them thus far. 

 

Without recognition based on experience gathering (finding) the information needed in 

complex decision-making situations would last very long. Intuition makes use of our earlier 

experiences and thus intuition and search work side by side. Furthermore, intuition is often 

linked to emotions, which has a powerful effect on the evolution of the course of human 

decision making, i.e., the decision making process. 

 

Intuition is a kind of “knowledge” that is rooted in the unconscious of man. There is no 

knowing how it works but with its help we are able to seize the whole situation in one second. 

It does not work to order yet it plays an important role in managerial decisions. Despite this, 

however, managers try to give some logical explanation for the decision they made, which 

rather helps with persuading others. Making use of managerial intuition cannot mean 

neglecting facts and information. Collecting and processing data are indispensable and can 

show direction as to how to evaluate them and throw light on connections not recognised 

earlier or establish new considerations for decision-making situations. There are often 

decision-making situations when there is not enough information or resources to make well-

founded re-decisions and frequently we do not have enough time for them or we do not know 

of any methods that could be applied. In cases like these we can rely on our intuition only if 

the making of the decision cannot be put off. Any decision “forced” in this way includes 

serious risks for the organisation. Findings obtained in studying science and human cognition 

and thinking may be extremely helpful in understanding complex mental processes like 

decision-making. 

Intuitive decisions are quick and in the course of making them the brain quickly processes all 

the available information (accumulated knowledge) and can also make use of information that 

are impossible to put into words. It also recognises connections which formalised approaches 

cannot master. With its help we can also handle difficult situations lthough we do not know 

details of the processand are aware of the final outcome only (BARAKONYI, 1998). 

Experienced decision makers are able to make decisions on the basis of defective information 

too. Their decisions are not made by using functions and formulas (VELENCEI, 1998). 

 

„Human thinking possesses an adaptive character: it can ifer from defective information or 

maybe the total lack of information what the total picture may be like” (DRUCKER, 1991).  

LÖVEY (1992) conducted surveys among company managers in Hungary and concluded that 

going up the managerial hierarchy the number of intuitive managers increases. He explained 

this by claiming that top managers have to establish a picture from a wider range of 

relationships and intuitive managers are better uited to meet this requirement. 

 

 

1.2. Classification of decisions 

 

 

A very high number of decisions are to be made during the operation of an organisation and 

so there are several classificasons related to them. 
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Taking a company, as an organisation, as the basis the classification can be broken down into 

three levels: strategic, tactical and operational levels (Table 1.1.). 

 

Table 1.1.: Decision characteristics related to organisational levels 

 

Organisational level Time horizon Structure Method 

Strategic decision Long-term Wrongly structured Heuristic, intuitive 

Tactical decision Medium-term Changeable Qualitative 

Operational decision Short-term Rightly-structured Qualitative 

        Source: Laudon-Laudon, 2000 

 

These levels can be identified depending on the size of the business and other characteristics 

or due to the above do not appear so markedly. At the same time the activities carried out at 

the different levels and the characteristics of the decisions related to them give a good 

overview of the decisions of such organisations. It has to be noted that the above classification 

primarily serves to present what level decisions are made at within a company and what 

characterises them. From the point of view, however, it is the nature of the decisions that 

provides the starting point and the level at which the need for a decision arises is less 

important. 

 

In this regard SIMON (1982) identifies two extreme types of decisions, the programmed 

decision and the not programmed decision. The synonyms for them are the terms, rightly 

structured decisions and wrongly structured decisions. According to SIMON (1982) aproblem 

is wrongly structured if it is not rightly structured. Rightly structured (tasks) can be described, 

checked and are often measurable. The characteristics of a rightly structured problem are as 

follows: 

 

 The solution can be checked since the criterion is unequivocal. 

 Each and every possible status between the initial and the target condition can be 

outlined. 

 The transition from one condition to another can be described. 

 The knowledge acquired can be described. 

 the effects of the external environment can also be described. 

 It does not require much search and calculations because we are talking about 

performable calculations. 

 

If the environment is stable, the decision-maker will primarily face such tasks. With the 

changes in the environment new tasks will emerge which are either unique cases or the first 

appearance of a case which is going to become a general one. These problems are wrongly 

structured ones at the first moment and they can or cannot be transformed into rightly 

structured ones (BARACSKAI et al., 1998). 

 

The basis for the terms for variations of human actions (decisions) is linked to the distinction 

value rational and target rational¸which is attributed to Weber. Value tational people adjust 

their actions to certain norms (social, religious) and do not calculate with the expected 

consequences. Target rational is the person who weighs up the alternatives leading up to the 

target and the consequences involved, and makes a choice on this basis. 
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The optimal and the satisfactory decision 

 

The theory of optimal decisions is based on the fact that the decision-maker is in possession 

of full information, has one single objective –but even if he has more than one – he can 

establish a clear order of the objectives.So, the two basic stipulations are full information and 

aiming at the maximum. The precondition to optimising are that the decision-maker knows all 

alternative courses of action, knows the expected outcomes of the alternatives and can 

establish a sure order of preferences among them. The simultaneous occurrence of all these 

conditions is very rare in real life. 

 

The theory of limited rationality was made up as an alternative to the rationality that is 

coupled with all embracing knowledge and makes optimal decisions possible. According to 

SIMON (1982) rationality is limited when we cannot speak of all embracing knowledge. IThe 

capacity of the human brain is very small in relation to the magnitude and complexity of real 

problems and this automatically means a lack of information (knowledge). We are not 

familiar with all the alternatives, i.e., we are unsure as regards the occurrence of important 

external events and so cannot figure out all the consequences of our decisions. If the 

alternatives to choose from are not given, they have to be found. The decision-maker 

formulates formulates certain expectations (Simon calls them aspirations) as regards what he 

can consider acceptable alternatives. When he comes across variants that meet his level of 

aspirations, i.e., his expectations, he stops searching and chooses this alternative. Such a 

choice is called an attempt at satisfaction. i.e., the decision-maker makes an attempt at a 

satisfactory solution instead of maximising (Table 1.2.).  

 

Table 1.2.: The rational and the limitedly rational decision 

 

Rational decision Limitedly rational decision 

1. The decision-maker has full information 1. The decision-maker faces a situation 

defective in information 

2. The decision-maker chooses from the full 

range of alternatives 

2. Not all the possible alternatives are 

available and at the same time there is 

no intention to find all. 

3. The decision-maker is rational 3. The decision-maker is limitedly rational 

4. The decision-maker always chooses the 

alternative that yields the highest profit. 

4. The decision-maker chooses the 

alternative that meets his first 

expectations – he aimt at satisfaction. 
Source: Baracskai et al., 1998 

 

The search and the behaviour that aims at satisfaction show how it is possible to choose from 

courses of action on the basis of calculations within rational limits and defective information 

without applying an optimising procedure in the given case. Referring to empirical research 

SIMON (1982) claims that the practice of decision-makers of economic organisations is more 

or less in line with the stipulations made for limited rationality and is not at all related to the 

ones made for perfect rationality. 

 

The normative and the descriptive models of the decision theory 
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The normative decision theory or in other words prescriptive decision theory has the question 

of “how to make decisions” at its centre. It puts decisions to the test from the aspect of how 

and what to do so that the decision-maker will make the best possible decision consistently 

abiding by the requirements and rules laid down in advance. The descriptive decision theory 

has the question of “how are decisions really made” at its centre. 

 

Either theory considers the system of criteria or system of values of the decision-maker 

important but neither of them formulates what systems of values to follow in the course of 

decision-making. From this it follows that on the basis of facts or science a decision cannot be 

said to be right or wrong. In relation to given decision-making values or expectations, 

however, a decision can be classified as right or wrong. On this basis it is clear that optimal 

decisions belong to the theory of normative decisions since both presuppose full rationality 

while satisfactory decision are in the domain of the descriptive decision theory as it accepts 

limited rationality. The difference between the optimal and the normative decision theories is 

that the normative one does not expect the full range of information but it is strict as regards 

consistency. It is a fact that decision makers are not able to decide according to pre-

established requirements or rules in all cases and so are not consistent in this regard. The 

normative theory stresses consistency and offers models (Figure 1.1.) by the use of which 

decision-maker can decide more consistently, provided the models are strictly followed. This 

corresponds the “how to decide” aspect described above. 

 

 

Aims, objectives of the 

organisation

Performance criteria

Identification of the 

problem

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative n

The act of choosing

Testing

Implementation and 

check

 
 

Figure 1.1.: Normative model of the decision-making process 

Source: Zoltayné, 2002 

 

Consistency also appears in the descriptive theory but not as a prescription or expectation but 

as a recognisable and describable behaviour (action). This makes it possible to develop formal 

models and not only to give a verbal description of decision-making. Although descriptive 

models are constructed on the basis of the analyses of real decisions they cannot render the 

decision completely faithfully in its reality because the development of a model requires 

simplifications. According to Baracskai (1999) there does not exist a “universal problem 
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solution” and ideas consisting of a few steps are to be treated with caution as due to the too 

many abstractions they will yield deformed pictures. 

 

On the basis of the above it is clear that the study of behaviour plays an importan role in either 

decision theory. This is why the normative and the descriptive theories are often called 

behavioural decision theory. 

 

1.2.1. How to clasify decisions 

 

According to classification considerations for decision situations we distinguish parametric 

and strategic decisions (ELSTER, 1986). In the case of a parametric decision the decision-

maker is faced by limiting external conditions that are in a kind of sense given or parametric. 

Strategic decisions on the other hand, are characterised by the interdependence of the 

decisions themselves. Decision situations may also be classified by differentiating between 

full and defective information which is related to the consequences of the alternative courses 

of action. If relevant information is missing, and most real situations are like this, they can be 

characterised by the terms risk and uncertainty (Figure 1.2.). 

In the case of parametric decisions the decision situation is classified according to whether we 

know the likelihood of the events to happen at the time of the decision. TORGERSEN and 

WEINSTOCK (1979) also write about making decisions under conditions of certainty, 

conditions of risk, conditions of uncertainty and conditions of conflict. In this sense we call it 

certainty when we knof for sure what kind of event is to come true, i.e., the probability of the 

event happening is 1. We talk about risk when we can give the probability percentage of the 

event happening and in this case the probability value is between 0 and 1. If we cannot give 

this probability value, we speak of uncertainty. If the behaviour of the environment depends 

on the behaviour of the decision-maker, we speak of strategic decision, which is called a 

conflict-loaded decision situation. 

 

1.2.2. Methods of normative decision theory (normative decision models) 

 

In what follows methods are going to be presented for single criterion (consideration) 

decisions where the three constituents of the decision are the decision situation, the action 

variant (alternative, solution) and the result (outcome). 
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Normative decision theory

Strategic decisions 

(game theory)

Parametric decisions

(decision theory under 

uncertainty)

Uncertainty situationsRisk situations

Objective likelihood Subjective likelihood

Mathematical Statistical

 
Figure 1.2.: Classification of normative decisions 

Source: Zoltayné, 2002 

Under certainty conditions the situation is simple as we choose the alternative that will yield 

the best result. 

In the case of risk the simplest way is to compare the expected values of the alternative 

courses of action. This is the most frequent decision criterion, which is called µ–principle, the 

expected value principle. µ is equal to the expected value of an alternative. We have more 

options if other considerations, e.g. the standard variation of the Outcomes (results) of the 

different courses of action or other extreme values are also taken into account when applying 

the expected value principle. According to the theory of expected usefulness the expected 

values of profits from the outcomes of the individual alternatives are taken into consideration. 

This means that the results of the alternatives are assessed on the basis of the realisation of 

profits and considering the risks and choose our alternative. 

 

The method of decision trees is a useful pre-decision method, which whelps to outline the full 

picture of the decision situation. The tree shows what consequences (results) the individual 

ways lead to and these appear at the ends of the branches representing the different events. 

The decision tree is interpreted from left to right, which is also the chronological order of the 

events. 

 

BARACSKAI (1999) claims that executives are not in situations where the environment is 

stable, and does not influence the result of a decision, simply because this case does not exist. 

The likelihood of an event happening is rarely known and so risk situations are also 

infrequent. In most situations they have to face uncertainty. The decision matrix will help 

with decisions in uncertain decision situations. The elements of the decision matrix are 

summarised below. 

 

Facts, events 
Actions, courses of action 

A1 A2 A3 

E1 FH11 FH12 FH13 

E2 FH21 FH22 FH23 

E3 FH31 FH32 FH33 
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Where: FH: is the outcome of a given action under a given fact condition 

   (Result category, eg. ontribution fund, etc.) 

 

 

As regards such decision situations, the technical literature most often offers the following 

methods (decision rules). 

 

Laplace-riterion: since the probability ratio of the occurrence of the factual event is unknown 

the possibilities have to be treated as equal. From this it follows that under this criterion the 

best decision (action) programme will be the one whose result is the best. So the facts are 

considered as a probability of 1/3. 

 

Maximin-riterion: The alternative action whose worst (least) possible outcome is the best 

compared to all other alternatives is the one that is considered the most advantageous. 

 

Maximax riterion: In opposition to the previous one in the case of making a decision 

according to this criterion we choose the best alternative from the ones that yield the best 

possible outcomes. (This principle is used by optimistic decision-makers.) 

 

The principle of Minimum regret: 

One has to choose the action which will result in having to rsign the smallest amount of 

money (in relation to the highest possible one) if out of the possible alternatives, the most 

disadvantageous will materialise. The application of this principle can be understood better if 

the decision matrix is converted into a regret matrix. The essence of the conversion is that for 

each variant the differences compared to the most favourable outcomes are calculated and 

these figures are written in the appropriate line of the given column. 

 

Hurvitz-riterion: s a transition between the maximax and the maximin principles. It is a 

characteristic of decison-makers that they have different attitudes to different decisions; their 

degrees of optimism are different, etc. Under this criterion the decision-maker’s optimism is 

quantified with the help of on a 0-1 scale with the help of the coefficient of optimism (α- 

alfa). The α coefficient of the optimistic decision maker will be nearer to 1 while that of the 

pessimistic one will be nearer to 0. This is how the outcomes of thee different alternatives are 

amended. Thus the best outcome is multiplied by α , and that of the minimum result is 

multiplied by (1- α). The strategy whose amount obtained in this way is maximal has to be 

chosen. 

 

So 

   FHk = α E+(1- α )e 

 

  FHk =  The amended outcome of the given actions 

  E =  The best outcome of the actions 

  e =  The worst outcome of the actions 

 

The ction whose amended outcome compared to that of the amended outcomes of the others is 

the best has to be chosen. 

 

Game theory deals with decision-making in conflict situations. When revealing the dynamics 

of decision processes, for lack of suitable methods, they are limited to describing the process, 
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so their models can only be used as organisational models and are not called descriptive 

decision models despite the fact that they are nearer to realistic decision models than 

normative models. Even so they cannot be used as decision methods. 

 

1.2.2.1. Multi-criteria decision methods 

 

Multi-criteria decisions are important because managerial decisions typically have to be made 

so that they meet several criteria (considerations). These quantitative decision methods 

(decision rules) are illustrated by a simplified example. In this case a secretary is to be chosen 

by simultaneously considering three criteria. The elements of the decision i.e., the 

considerations, the possible courses of action and the corresponding values are arranged into a 

matrix format (Table 1.3.). 

 

In this format the individual considerations cannot be expressed in a unified form and so 

cannot be reckoned with. We have to quantify the data and so the considerations are 

converted into points by applying the frequently used scores of 1-5. After this process the 

following matrix is obtained Table 1.4.). 

 

 

Table 1.3.: Decision matrix for selecting a secretary 

 

Candidate for 

secretary(alternative) 

Considerations 

Availability 
Language 

competence 
Appearance 

Kati 8 hours a day 2 languages average 

Rozi 12 hours a day 1 language pretty 

Eufrozina 24 hours a day hardly any beautiful 

Source: own material 

 

 

Table 1.4.: Decision matrix after judging by points 

 

Candidate for 

secretary 

(alternative) 

Considerations 

Availability 
Language 

competence 
Appearance 

Kati 2 5 1 

Rozi 4 3 3 

Eufrozina 5 1 5 

Source: own material 

 

Following this we should take a few decision rules to choose from so as to learn which one of 

the candidates to decide in favour of. A decision can be made on the basis of the sum of the 

attributes, i.e., we may simply add up the points. In this case our choice is Eufrozina since she 

has the highest number (11) of points. 

 

The decision may also be based on who has the highest number of positive characteristics. In 

this case too, we will choose Eufrozina because she has two while Kati and Rozi have none 

each. We can also decide on the basis of who has got the fewest number of bad chatacteristics. 

In this case we will choose Rozi because she has none. We may also decide on the basis of 
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attributing different degrees of importance to the characteristics, so we will weigh them. 

Following this the points are added up or other considerations may be included but a 

combination of the scores might also be used. 

 

In thecase of the above example we got to the same situation as in the case of single 

consideration decisions, namely, it would be good which rule is the best one as the choice of 

the rule will have an influence of the final outcome. The basic concern as regards these rules 

emerges as early as the quantification. Almost everybody can establish an order among the 

considerations but it is impossible to say how many times a consideration is more important 

that another one. This is a problem quantification cannot give a satisfactory answer to. It is 

generally accepted that a manager also has to consider points in making a decision that are 

hard to quantify if at all. 

 

Due to too many data, too much information and the compulsion to make a decision in many 

cases in a short time, the criteria, the difficulties entailed by quantification decision-makers 

are forced to apply decision support methods and procedures. 

 

 

 

 

1.3. Decision-making procedures, models and their application 

 

 

As we have seen, a decision means making a choice between different alternatives. There are 

different amounts of date with different reliabilizy at our disposal to develop decision 

alternatives. The degree of the soundness of the decision is determined by the knowledge of 

the status of environmental factors (weather, illness, supply and demand conditions, etc.) that 

the decision-make cannot usually have an influence on. (Figure 1.3.). 

 

Knowledge of the possible Sj conditions

YES NO

Sound sj

forecasts

Probabilistic signs of the s j

Lack of 

knowledge

Safety YES NO

A high number of 

decisions

One-time 

decisions

Quasi 

security

Risk

Uncertainty
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Figure 1.3.: Degrees of soundness of a decision in relation to the 

information available 

Source: own material based on Weinschenck (1991) 

 

We speak of a sound decision when we are in of full information to make the decision. In this 

case we surely know which one of the possible statuses of the environmental space will be 

present and what the consequence of the decision will be. This usually occurs when the time 

factor is missing, i.e., a decision should be made concerning an immediate event. 

 

A decision is quasi-sound when we are aware of the possible environmental statuses and the 

likelihood of their occurrence and the decision applies not to a single but a multitude of cases 

, e.g. all or most of the agricultural businesses in a country. In this case on the basis of the 

rules of the calculus of probabilities we can state the consequences of our decision with a high 

probability. As the number of cases increases probability will also become higher so a nearly 

sound decision might also be made. 

From the point of view of practice decisions made with a total lack of information carry no 

weight as decisins made under such conditions cannot theoretically be founded. Decisions 

made under conditions of agricultural production are usually ones that are made under risk or 

uncertainty conditions. We speak of a risk decision when we know the likelihood of the 

occurrence of the events influencing the outcomes of the actions to choose from and we make 

a decision about a single event. An example is when a farmer decides as to what to produce in 

a given year. In this case we consider the different probabilities and the information inherent 

in them and alculate the consequences of the different ossible outcomes so as to thoroughly 

characterise the different variants. This is what the decision criteria for risk decisions make 

use of. 

We are faced with a case of uncertainty when we know the possible environmental statuses 

but have no information about the likelihood of their occurrences. So we have less 

information to make the decision as in the case of a risk (DRIMBA – ERTSEY, 2008). 

 

There are significant differences between the differenr sectors of agriculture as regards the 

market judgement of their produce, technologies, resource requirements, their distribution 

over time, length of and demand on land use, agronomic interactions, the levels of inputs and 

their profitability. The future development of nternal and external factors shaping he 

outcomes of economic decisions are not known to the farmer (BÁCSKAI et al., 1976; 

HARDAKER et al., 1997; DRIMBA, 1998), which is based on the time-related contradiction 

that decisins related to the future of the business have to be made when the farmer has reliable 

information only for the past (BUZÁS, 2000). Risk is present in every industry of the 

economy and none of its actors can be exempt from its influence. Those involved in the 

economic life have to have tools by the use of which they can measure, pay attention to and 

manage the effects and consequences of a risk. A condition to this is that decision-makers 

should have enough necessary up-to-date, high quality information and following its 

evaluation there should be an opportunity to create and analyse decision alternatives. By 

doing so it is possible to support the decision that fits the assumption of risk by the decision-

maker most. If the necessary information is available the risk can be measured by the use of 

statistical tools. Knowing the extent and nature of the risk we can reject a possible altenative 

or by applying different risk management tools we can implement it if we think it is the right 

step. The development of ccomputing and the internet have given more prominence to the 

availability for the practical use of risk management methods over the past years. 
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1.3.1. The elements and the role of the decision matrix 

 

The risk and uncertainty are always related to choosing some course of action, i.e. a decision. 

The problem of making a decision is well-illustrated by DRIMBA’s (1988) model (Figure 

1.4.). 

Place of action: 

Possible actions: ai  

(i=1,…,m)

 Environmental 

space:S Possible 

statuses: s j (j=1,…,n)

Result space: E            

Possible results: eij  

(i=1,…m), (j=1,…,n)

Utility function:        

U=U(uij)

Decision: ai
0
  the 

choice of the optimal 

action

Decision space: D Utility values: uij (i=1,…m), (j=1,…,n)

 
 

Figure 1.4.: The scheme for making optimal decisions 

Source:  DRIMBA, 1998 

Options are located in a space for action (A). The possible alternatives, actions (ai), which are 

usually determined by well-definable conditions, are re found in this space. The actions may 

be simple ones, e.g., the classic example of the newsagent (WINSTON, 1997) or 

combinations of actions such as the development of the crop structure in a crop producing 

business. The realisation of the chosen alternative may be influenced by the possible statuses 

(sj) of the environmental space (S), i.e., supply and demand, weather, etc. these are usually 

given and characterised on the basis of the period before the analysis. The combinations of the 

possible actions and environmental statuses yield the results space (E) and the possible 

outcomes (eij). The matrix obtained in this way is called the profit matrix, payoff matrix or 

decision matrix (Figure 1.5.). 

 

The expected value of an action in the profit matrix – EMV (Expected Monetary Value): 

 

where

:  is the expected value of action i

:  is the payoff linked to action i

if environmental condition j comes true

:  is the likelihood of J environmental condition coming true

i

ij

j

EMV

e

p

  i ij jj
EMV e p
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Figure 1.5.: Profit matrix 

Source: own development based on WINSTON, 1997  

 

The profit matrix forms the basis for the application of game theory models. Decisions are 

made by people and for this very reason, depending on their mentality they evaluate the 

results in the profit matrix in different ways and attribute utility to them. The mentality and 

the attitude to risks of the decision maker can be characterised, expressed and quantified by 

the use of the utility function. The values transformed with the utilizy function will yield the 

utility values (uij) of the decision space (D) The decision, i.e., the selection of of the action 

deemed optimal by the decision maker will be done on the basis of values uij, which are 

linked to values eij. It has to be noted that the optimal value is not necessarily different and 

decisions are rather made on the basis of values eij. 

 

 

1.3.2. Decision making in uncertain situations 

 

In the case of decisions that are made under uncertain conditions the possible courses of 

action, decision alternatives are put in order according to some criterion, which enables the 

decision maker to choose the alternative that is best suited to his attitude to the risk. As a sfirst 

step of this analysis the data are arranged into a profit matrix on the basis of the information 

available. 

The different methods that can be applied are shown by the help of example 1. 
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Me.: HUF million

A B

The current purchase price of the site 180 120

The present value of future cash flows 310 230

The present value of the future sale of 

the site if the mixing plant is not 

constructed

60 40

Options

Alföld Kft.: Purchase of establishment and 
mixing plant

 
Figure 1.6.: Basic data for the decision problem concerning the mixing plant 

Source: Own data 

 

The possible actions: 

 The purchase of site “A” 

 The purchase of site “B” 

 The purchase of both sites 

 Neither site is purchased 

 

The possible environmental conditions 

Example 1. 

„Alföld” Mezőgazdasági és Szolgáltató Kft (Agricultural and Service Provider 

Company Ltd.) is a dynamically developing company that deals with animal 

husbandry and arable crop production. The feedstuff required by the animal 

husbandry sector are produced in a mixing plant renovated 10 years ago, which has a 

capacity of 5 metric tons/hour. Most of the base materials are produced by the farm 

itself but due to technological defficiencies of the mixing plant the more important 

components of the production – sources of protein, premixes, etc. – are purchased. In 

the future they want to put en end to this dependence and also want to appear on the 

market with their own products. To this end they want to build a new mixing plant. 

There are two locations that can be considered. Location „A” is larger and more 

expensive but also suitabe for building a mixing plant that can produce mixed 

feedstuffs and premixes. Location „B” is cheaper but only suitable for a premix 

production plant. So there are technical arguments in favour of both sites „A” and 

„B”. The problem is that the current regulations are not yet final and it can be taken 

for granted that the mixing plant investment can only be implemented on one of the 

sites. It is also unknown what are the chances of constructiong the plant on either 

site. One solution for the company may be to wait. But the sites are in popular areas 

and there are competing buyers to obtain them so the decision cannot be put off, … it 

has to be made now. (The basic data are found in Figure 1.6) 

 



24 

 

 The complex plant is constructed on site “A” 

 The premix plant is constructed on site “B” 

As a first step a decision matrix is to be prepared, which considers the possible actions and 

possible environmental conditions. If the Company chooses to buy site “A” and manages to 

get hold of it, the expected profit will be HUF 130 million (Figure 1.7., cell B6). 

The algorithm of the calculation: 

 

The present values of future cash flows if the 

mixing plant is constructed on site “A”: 
HUF 310.000.000  

 The current purchase price of 

site „A” 
HUF -180.000.000  

 Cash flow: HUF 130.000.000  

 

 

If the company decides to buy site “A” and the mixing plant can be built on site “B” (but it 

cannot as the company did not bid) it can sell the site for HUF 60 million, calculated at 

present value, but now it has to pay HUF 180 million for it so it will make a loss of HUF 120 

million (Figure 1.7., Cell C6). 

 

If the company buys site “B”, then calculating the same way as above, it can expect a loss of 

HUF 80 million, or a result (payoff) of HUF 110 million (Figure 1.7., Cells B7 and C7). 

 

They could be safer if they buy both sites as one of the investments can surely be made in this 

case. In this case, if the plant is conctructed on site “A” the payoff is: 

 

The present value of future cash flows if the 

plant is constructed on site “A” 

HUF 310.000.000  

 The present value of the 

income from site “B” where 

the plant is not constructed 

HUF +40.000.000 t 

 The purchase price of site “A” HUF -180.000.000  

 The purchase price of site “B” HUF -120.000.000  

Cash flow: HUF 50.000.000  

 

Following the same logic, if the plant is built on site “B” the expected loss is HUF 10 million 

(Figure 1.7., Cells B8 and C8). 

Of course it is also an alternative that the company does not want to buy either plant. In this 

case the expected income under either environmental condition is HUF 0 (Figure 1.7., Cells 

B9 and C9). 

 

 

Me.: HUF million

Possible actions

(Which one to buy?) A B

A 130 -120

B -80 110

A és B 50 -10

Neither 0 0

Environmental conditions

The decision matrix
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Figure 1.7.: A profit matrix for the decision problem of Alföld Kft. 

Source: own calculations 

 

 

1.3.2.1. Uncertainty criteria 

 

On the basis of the above it is the so-called payoff matrix that contains the outcomes (eij) that 

can be obtained through the possible actions (ai) under the known environmental conditions 

(sj). It is not known how likely the different environmental conditions are to occur. According 

to HANF (1970), KÖGL (1980) and others the most important criteria to be applied under 

uncertain conditions of decision-making by using the available information are as follows: 

 

Maximin or Wald’s criterion:      ai
0
 : maxi minj eij 

Maximax criterion:        ai
0
: maxi maxj eij 

Hurwicz criterion:   ai
0
 : maxi ( maxj eij +(1-) minj eij) 

Average or Laplace riterion:  ai
0
: maxi 1/n j eij 

Minimax or Savage criterion:  ai
0
 : mini maxj hij  

 

where 

 ai
0
  the optimal decision alternative 

 i  the index for the decision alternative  

 j  the index for the environmental status  

  the value of the optimism parameter at ([0,1] value within the interval  

 hij  =  maxk ckj-cij     the missed profit (in relation to the maximums of  a k. environmental 

statuses) 

 

As regards the application of uncertainty criteria the possible environmental conditions are 

represented by chronological data and cross-sectional data btained over previous years as well 

as the decision maker’s subjective data. 

 

 The MAXIMIN or Wald’s criterion 

This criterion gives the alterniteve as the optimal one which yield the best result of all 

the unfavourable ones relating to each decision alternative. 

If we have data arranged according to the decision matrix, the smallest values have to 

be found in each line and the decision alternative that belongs to the highest of these will yield 

the result of the choice selected in line with the criterion. (Figure 1.8.). 

Clearly, due to his high degree of pessimism such a decision maker in addition to make 

decisions “on the border of rationality, will also reject the development of the company”. 

Me.: HUF million

Possible actions

(Which one to buy?) A B MIN

A 130 -120 -120

B -80 110 -80

A és B 50 -10 -10

Neither 0 0 0 <--maximum

Environmental conditions

Maximin Decision RuleTHe decision matrix and the 
MAXIMIN criterion
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Figure 1.8.: Decision at Alföld Kft. on the basis of the MAXIMIN criterion 

Source: Own calculations 

 

 The MAXIMAX criterion 

Under this criterion the becision alternative whose highest value exceeds the highest 

values of all other alternatives, or at least is not smaller than them, will be the optimal 

deciosion (Figure 1.9.). 

This is an over-optimistic criterion because it considers the most favourable results 

only. It is applied by the extremely optimistic decision-maker who only calculates with the 

occurrence of the best conditions. 

It is used by a person who has contrasting attitude to the one in the case of the 

MAXIMIN criterion. 

 

 

Me.: HUF million

Possible actions

(Which one to buy?) A B MAX

A 130 -120 130 <--maximum

B -80 110 110

A és B 50 -10 50

Neither 0 0 0

Environmental conditions

The decision matrix and the 
MAXIMAX criterion

 
 

Figure 1.9.: Decision at Alföld Kft. on the basis of the MAXIMAX criterion 
Source: own calculation  

 

 The Hurwicz criterion 

This is a combination of the previous two criteria. It weights the highest and lowest 

values of the individual decision alternatives by the use of the α pessimism-optimism 

coefficient. According to this criterion the optimal solution is obtained in the case of the 

decision alternative yielding the maximum value calculated in this way. 

When α = 0  we have the MAXIMIN, at α = 1 we have the  MAXIMAX criteria, 

while at other α values the result is between the two. 

 

 Average or the Laplace criterion  

Under this criterion the optimal decision variant will be the one for which the the 

averages of the results belonging to the possible conditions of the environmental space yield 

maximum values (Figure 1.10.). 

This criterion takes the occurrence of the possible environmental conditions into 

account with the same weight. 
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Me.: HUF million

Possible actions

(Which one to buy?) A B Average

A 130 -120 5

B -80 110 15

A és B 50 -10 20 <--maximum

Neither 0 0 0

Environmental conditions

The decision matrix and the 
average criterion

 
 

Figure 1.10.: Decision at Alföld Kft. on the basis of the average criterion 
Source: own calculations 

 The Minimax Regret or the Savage criterion 

 

If we are to choose option A in the example and can build the mixing plant on site A, 

the missed profit will be 0 as the scenario we had hoped was realised. If this environmental 

condition occurs, the highest expected payout will be HUF 230 million (Figure 1.11.) and this 

materialised so 230 million – 230 million = 0 (Figure 1.11., Cell B6). 

If, however, it were the case we could build the plant on site B and purchased site A, 

the highest result for this environmental condition would be HUF 110 million (Figure 1.11., 

Cell C7). The result of the wrong decision, however, is HUF -120 million (Figure 1.11., Cell 

C6). The missed profit is HUF 110 million – (HUF -120 million) = HUF 230 million (Figure 

1.11., Cell C6). 

On the basis of the above the regret matrix can be completed easily. 

Following this we find the highest value for every potential action (every line) and on 

the basis of the minimax principle choose the lowest ones (Figure 1.11., Cell D8). 

 

Me.: HUF million

Possible actions

(Which one to buy?) A B MAX

A 0 230 230

B 210 0 210

A és B 80 120 120 <--minimum

Neither 130 110 130

Environmental conditions

The regret matrix and the 

 
Figure 1.11.: Decision at Alföld Kft. on the basis of the Minimax Regret criterion 

Source: own calculations 

 

 

1.3.3. Decision-making under risk conditions 

 

 It is well-known that in uncertain situations we do not know anything about the likely 

occurrence of the different environmental conditions, but in the case of risk we do. 

Example 2 

Let us complement the information described in example 1 with the fact that we 

are in possession of information that the likelihood of building a mixing plant on 

site A is 40%, and int he case of site B it is 60%. 
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In such a case two criteria are applied most frequently. One is based on the Expected 

Monetary Value (EMV) of the action, which we showed earlier in (0.1). The second one is a 

variant of the Savage criterion weighed with plausabilities, the expected opportunity loss 

(EOL). These two decision criteria always result in choosing the same action. 

 

1.3.3.1 Decision made on the basis of EMV and EOL criteria 

 

The result of this criterion is the same as that of the average criterion, provided the occurrence 

of the individual environmental conditions is the same. When calculating it, we always 

compute the EMV values of each potential action and then give preference to the one 

belonging to the highest EMV. 

 

In our example the likelihood of variant “A” occurring is 40% while that of “B” is 60% and 

so the values for the individual decision alternatives are easy to calculate. Under tis criterion 

the optimal choice is buying Site “B” since the EMV value is the highest in this case (Figure 

1.12.).  

 

The basis for calculating the EOL is the regret matrix presented earlier. The average regret 

values weighed with likelihood variables are calculated for each line (each action) and then in 

the way shown for the Savage criterion wi find the smalles value and will be the optimal one. 

 

Me.: HUF million

Possible actions

(Which one to buy?) A B MAX

A 0 230 138

B 210 0 84 <--minimum

A és B 80 120 104

Neither 130 110 118

Probability 0.4 0.6

Environmental conditions

The regret matrix and the EOL 

 
 

Figure 1.12: Decision at Alföld Kft. on the basis of the EOL criterion 
Source: own 

 

 

1.3.3.2 The optimal choice under different probability conditions 

 

Changes in the probability of action alternatives to occur may put certain alternatives to the 

front and relegate others. The wider the interval of the probability of occurrence linked to an 

action alternative placed on the ranking order, the more secure the decision can be considered. 

The soundness of thic claim can be checked with a sensitivity test. 

In the sensitivity test the cash flows in the case of the individual action alternatives are tested 

by changing the probability of on single environmental condition occurring. 

 

With regard to the decision problem of the company, let us take the case when the probanility 

degrees of environmental condition “A” (the mixing plant is constructed on site “A”) are 
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changed between 0 and 1. The individual content elements of Figure 13 give a clear 

expression of which alternative the decision should choose considering the particular degrees 

of probability. On the basis of the EVM criterion the basis for the choice is the highest EVM 

value of the given action. Figure 13 clearly indicates that at a probability of 40% or less for 

environmental condition “A” the right decision is the purchase of site “B”. At 40-60 % of 

probability it is worth buying both sites and if the probability value for site “A” is 60% or 

over, site “A” should be purchased. The alternative that neither site should be bought by the 

company would not be a rational decision at any degree of probability. 

 

In the graph for figure 1.13., it is the parts that run higher than all others are the interesting 

ones when a decision is made. 

 
The probabilities of 

condition “A” occurring
EMV A EMV B

EMV A and 

B

EMV no 

purchase

0.0 -120 110 -10 0

0.1 -95 91 -4 0

0.2 -70 72 2 0

0.3 -45 53 8 0

0.4 -20 34 14 0

0.5 5 15 20 0

0.6 30 -4 26 0

0.7 55 -23 32 0

0.8 80 -42 38 0

0.9 105 -61 44 0

1.0 130 -80 50 0

-150

-100

-50

0

50

100

150

0 0.2 0.4 0.6 0.8 1

A B A &  B None

 
Figure 1.13.: Changes in the EMV values for the individual actions in relation to 

the probability of the occurrence of different environmental conditions 

Source: Own 
 

The expected value of perfect information (EVPI). By perfect information we mean that 

although the different environmental conditions will occur with the same probability but by 

hiring a specialist the decision-make can choose before making a decision which condition 

will actually occur. 

In order to make this understood more easily, let us take the problem of the company. Let us 

suppose that 40% of the specialists state positively that site “A” should be purchased because 

the construction permit for a mixing plant will be issued for this lication. According to the 

decision matrix the cash flow is HUF 130 million. 60% of the specialists, however, 

recommend buying site “B” because they are certain that the investment can be realised there. 
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The cash flow for this recommendation is HUF 10 million. On the basis of the formula for 

calculating the EMV the expected values of the two kinds of information are: 

 

0.4 x 130 million + 0,6 x 110 million = HUF 118 million  

 

The calculated Huf 118 million is Expected Value with Perfect Information (EVWPI). The 

subsequent question is what the maximum amount of money is that the company can afford to 

pay for the preliminary, the pre-decision support analyses. 

We know that without hiring consultants and considering the available unreliable information 

as well as using EMV as a decision criterion the company will opt for purchasing site “B”, 

whose expected value is HUF 34 million (Figure 14). 

Continuing along the same logic now we can calculate the Expected Value of Perfect 

Information (EVPI). 

 

EVPI = EVWPI – maximum EMV (0.1) 

On the basis of this relation it is given that 

HUF 118 million – HUF 34 million = HUF 84 million 

 

According to this result it is worth for the company paying HUF 84 million as a preliminary 

consultancy fee (Figure 1.14.). The figure shows that the EOL, i.e., expected value is the 

same as the value of EVPI in every case. 

 

Me.: HUF million

Possible actions

(Which one to buy?) A B EMV

A 130 -120 -20

B -80 110 34 <--maximum

A és B 50 -10 14

Neither 0 0 0

Probability 0.4 0.6

Payoff of decision made 

with perfect information
130 110 118

EVPI 84

Environmental conditions

The decision matrix and the 
calculation of EVPI

 
Figure 1.14.: The ecpected value of perfect information at Alföld Kft. 

Source: Own calculations 

1.3.4. The involvement of consultants in decision–making, the application of the KIPA -

procedure 

 

One of the most important factors of success in managing businesses is the quality of the 

decisions of the businessman. The decision theory offers a number of techniques for decision-

makers. The main corner points business decisions: 

 The sual task of the decision-maker is not to use a suitable decision model but 

to solve a problem (problem oriented approach). We can choose a problem 

solving procedure only when the problem has been formulated. 
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 The condition for a successful and efficient decision is that is should be “real 

time”, i.e., it should provide a solution whe we can intervene effectively. The 

problem: there is no time to wait for all the information. 

 The decision should be treated as a process; it cannot be limited to choices 

between alternatives. On the basis of ever widening ranges and more and more 

precise information from nearing approache we should go over to analytical 

ones. 

  The quality of the decision is determined by the level of information the 

decision-maker has, the correspondence with this level of the choice of the 

procedure to be used and continuous reliability analyses. 

 The reliability of the outcome cannot be increased by making the data more 

precise but by widening the range of information. 

 Limited rationality: The decision-maker is unable to sum up and optimally 

solve the problem beyond a certain degree of complexity due to his internal 

conflicts and self contradictions. His preferences become changeable and his 

behaviour becomes inconcictent. 

 

According to Kindler (1977) by the universality of methods we mean how wide a range of 

problems they can be applied to. The strength of a method is hidden in its problem-solving 

capacity (how many problems of the problem range it can solve, how near it takes us to the 

optimal solution, how many resources and tools it requires). On this basis: 

 

 The more universal a method is, the weaker it will be, and vice versa. 

 The information requirement of the stronger method is bigger than that of a 

more universal but weaker one. 

 If a problem is anaccuratelyy formulated, we cannot use a strong method (in 

this case the problem and the objective cannot be expressed in numbers, there 

is no algorithm for the solution). 

 

When applying methods the principle of the optimal compromise arises, which means that the 

advantages and disadvantages are in an optimal equilibrium. 

 

The important consideration is the requirement of a solution that follows a systems approach 

and systems theory: the exact definition of the systems of criteria and preferences. In this case 

it is a serious problem that there is not an optimal solution if there are several objectives and 

criteria. When there are several objectives to be optimised, we look for optimal compromises 

where the advantages abd disadvantages are in an optimal equilibrium. The methods can be 

classified as follows: 

 Filtering and ranking procedures: they evaluate the advantages and 

disadvantages separately by indicating a margin determined by the end 

values. 

 Multipliative summary: it compares the alternatives factor by factor and the 

values of the ratios are relative numbers lacking dimensions, which are 

summed up with weighted numbers in a multiplicative manner by giving 1 

to the end values and the alternatives both above and below the critical level 

are neglected. 

 Computerised simulation methods: are applied when we have data that are 

deficient in information and can be estimated with high degrees of 

uncertainty. 
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Characteristics of the systems theory approach: 

 Complexity (objectives, active components, scopes of efficiency) 

 differences in preferences 

 

The KIPA-procedure is the result of research conducted at Budapest University of 

Technology. Its name comes from the acronym created from the names of Kindler, József and 

Papp, Ottó:  KIndler-PApp. Its basic idea follows the logic of MARSAN (Methode 

d’Analyse, de Recherche, et de Selection d’Activite Nouvelles) és ELECTRE (Elimination Et 

Choix Traduisant la Realite, Elimination and Choice Expressing theReality), several elements 

of which were improved by Kindler and Papp. The KIPA-procedure is suitable for the 

comparison of complex systems (Kindler and Papp, 1977). According to Kindler and Papp 

complex systems are the ones of which several characteristics are considered simultaneously 

and the simultaneous and combined evaluations of of the characteristics pose a problem, i.e., 

they are not trivial tasks. We speak of comparing (ranking) complex systems when we order 

numbers to the individual systems according to given objectives and well-defined rules. The 

comparison and ranking of complex systems are always done on the basis of combined and 

simultaneous evaluations of their characteristics, in the course of which the following 

problems may arise: 

 

 The evaluation is done on the basis of a large number of characteristics whose 

relative importance is not known in most cases. 

 The values for the individual characteristics are not quantified in every case. 

 

When applying the  KIPA-procedure the variants are compared in pairs in a tournament 

fashion. The basic variant is compared to all other ones one by one (i). The variant compared 

to it: (j). The relations between them: 

 

i>j, i<j, i=j, i nem=j 

     

The order of preferences between the different variants is established according to the 

individual evaluation considerations and then the matrix containing the synthesised 

information is prepared. (It is a comparison in pairs.) The rows of the matrix are Ti systems, 

its columns are Tj ystems here the „i” s not equal to „j”. With the exception of the main 

diagonal there are two elements indicated in every cell of the matrix. The top left corner is the 

preference indicator or advantage indicator (Cij), which shows what percentage of the 

evaluation criteria of the „Ti” system is preferred or indifferent in relation to the „Tj” system. 

The calculation of these is done in two different ways. Bottom right corne: disqualification 

indicator: disadvantage indicator „dq”%. When calculating it we always take the biggest 

disadvantage into account and relate the actual intensity (disadvantage) to it. 

 

When all the decision alternatives have been compared to all the others the critical values for 

the desired extent of advantages (p1<100) and the ones for the acceptable disadvantages 

(50<p<100) lso have to be given. The higher the value of preference and the lower the value 

of he disqualification indicator, the sounder the advantage of a variant „j” over another 

variant „i” will be. 

 

1.3.5. The utility function as a decision support tool 

 

Personal usefulness depends on the magnitude of wealth, temper, education and knowledge of 

the person. One’s attitude to risk can be inherited; it changes with one’s age systematically, 
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namely, with age one’s anti-risk attitude hardens with changes in one’s marital status, i.e., 

getting married and the responsibility suumed for the family (ANDERSON et al., 1977, 

ANDERSON – DILLON, 1992). This is why the utility function has to be established for each 

individual separately. To this end the most widespread theory is the expected utility theory 

(the Bernoulli theory), which answers the question of how to organise risky decision 

variantand how to determine a utility function. 

 

But what does this mean? Let us take a situation when a person gets „ei” premium at „pi” 

probability (i=1,2,..,n), i.e., L=(p1,e1; p2,e2;…; pn,en). „L” is the bbreviation of the name 

Lottery, which is gambling game with a free participation. The utility of „ei” eward is the 

number „qi” for which it is true the the decision-maker is neutral with regard to the following 

two lotteries: 

qi

1

1-qi

the least favourable outcome

ei és

the most favourable ourcome

 

 

The ordering of the values u(ei) to every possible reward is the decision-maker’s utility 

function. The expected utility of an “L” is: 

 

1

( ) ( )
n

i i

i

E UL p u e


   

 

The expected utility principle is based on the following axioms (NEUMANN –

MORGENSTERN, 1947; ANDERSON et al., 1977): 

 

 The axiom of the totally ordered set 

In the case of anytwo „e1” and „e2” rewards (results) the decision maker will prefer either this 

or that (prefer “p”) or will remain indifferent (indifferent “i”). If „e1pe2” and „e2pe3”, then 

„e1pe3”, is true and the transitivity of preferences is valid. 

 

 The continuity axiom 

If the order of preferences is „e1”, „e2”, „e3”, then there exists a probability “p” under which 

the decision-maker is indifferent as regards the events resulting in alternatives „e3” that can be 

acchived with certain „e2”, and „p” probability as well as „e1” and 1-p ounter-probability. 

 

 

p

1

1-p

L1

e1

e2 L2

e3

 
 The independence axiom 

If the decision-maker is indifferent to results „e1” and „e2”, he will also be indifferent to 

lotteries containing results „e1” and „e3”, as well as „e2” and „e3” rovided the probabilities of 

„a1” and „a2” re identical. 
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p p

1-p 1-p

e2

L2

e3

L1iL2

e1

L1

e3

 

 

 The axiom of different probabilizies 

 

If eward e1 is preferred to e2, and the two lotteries will have only e1 and e2 possible outcomes, 

then we prefer the one whose probability to win e1 is higher. 

 

One of the most widespread methods to determine the personal utility function is ELCE 

(Equally Likely Certainty Equivalent) (NEUMANN – MORGENSTERN, 1947). First we 

have to establish the certainty quivalent (c), which contains the worst (a) nd the best (b) 

outcomes of the problem with a 50% probability each. Then we determine the certainty 

equivalents belonging to outcomes (a,c) nd then (c,b). This way, now we have five points of 

the utility function for which we can draw or to which we can fit the utility function of the 

supposed type. If we find the number of points obtained few, we can go on in the above way. 

If any of the points does not fit the graph properly after the curve has been drawn, the 

procedure has to be repeated from the point in question. 

 

We can also take control steps, such as apply the method to certainty equivalents belonging to 

outcomes (a,c) and (c,b) and we have to obtain c as the certainty equivalent. 

 

The utility function that was drawn by using the utility points obtained in the above way can 

be used to read the utility values belonging to the money values in the farmer’s problem. It is 

often useful, however, to know the algebraical form of the utility function since the necessary 

utility values for a computer programme, e.g. for a spreadsheet, can be determined quickly 

and simply with it. To this, we should use for example, the least squares theory after the type 

of the function has been determined. 

 

The risk premium of a Lottry L  

RP(L) EMV(L) CE(L)                

where 

RP(L): risk premium 

EMV(L): the expected values of the outcomes of the lottery 

CE(L): the certainty equivalent of the decision-maker as regards the lottery 

 

 

As regards risk attitudes a decision maker: 

 Is risk-rejecting if at any not degenerated L, a high relative utility value RP(L)>0 is 

observed at any payout, but with the increase of payouts the marginal utility decreases. 

 Is risk-neutral if at any not degenaret L, the RP(L)=0, i.e., he uses the EMV decision 

rule. 

 Is risk-searching if at any not degenerated L, in the case of any payout the lowest 

utility value is RP(L)<0, but the marginal utility increases with the increase in the 

payouts. 
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Figure 1.15. shows the previous three, most frequently occurring types of utility functions. In 

the figure the value for the most disadvantageous payout is 0, and that of the most 

advantageous one is 1. 
Utility

Risk averse

risk-neutral

risk-seeking

50% payoff Maximum payoff

0,50

0,00

1,00

 
 

Figure 1.15.: Three frequent types of utilizy functions 

Source: Own graph prepared on the basis of RAGSDALE, 2007 

 

1.3.6. The decision tree method 

 

The decision tree is a method that is used in the evaluation of decision alternatives in a 

number of economic and management areas. The decision tree contains decision branchings 

and event branchings. The decision branchings are indicated with squares, while event 

branchings are indicated with circles. At decision branching points the decision-maker has to 

make some kind of decision, has to choose from alternative actions. These usually entail some 

costs as well, which is shown with Ka and Kb n Figure 16. At the event junstions it is the 

external conditions that decide which one of the possible environmental conditions (in the 

figure: condition1 and condition2  will come true and with what probability (p1, p2). The 

branch of the decision tree from where there are no further branchings is called theterminal 

branch. The expected economic consequences (Hij) are located on the terminal branches, 

where “i” is the decision alternative and “j” refers to the ensuing conditions. 

 

Knowing the decision alternatives and the probabilities of the resulting events as well as by 

using the economic results calculated for different conditions of the decision alternatives, the 

most favourable decision alternative is chosen on the basis of maximising the expected profit 

value (EMV) or the minimising of the expected values of the costs. On the basis of figure 

1.16.  we choose the decision alternative for which the following is true: 
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p1 condition1 Ha,1

a

alternative A condition2 Ha,2

Ka p2

Decision 1

Kb

alternative B

p1 condition1 Hb,1

b

p2 condition2 Hb,2

a

b

 
 

Figure 1.16.: The structure of a simple decision tree 

Source: Own development 

 

The task is to maximise the value of the final financial condition. In practice, one has to work 

backwards so as to make the necessary decisions, “the tree has to be folded backwards from 

right to left”.At the branching of each event the expected closing financialé situation is 

calculated and is ordered to the relevant event. At each decision branching the branch which 

is expected to maximise the final financial situation is indicated with ║. The expected value 

which belongs to the gright decision is assigned to the given decision branching point. This is 

how we go backwards until we get to the beginning of the tree. The optimal sequence of 

decisions is shown by the continuous sequence of ║ signs. 

 

The marketing deparment and the economic analysis team had the tasks to prepare probability 

forecasts for the following 15 years: 

Example 3 

At a mixing plant a decision is to be made about the introduction of a new product. The 

production can be linked to the existing resources but a new production technology is to 

be adopted. 

The technological department puts two proposals on the table. According to one a 

completely new plant is to be built at a construction cost of HUF 1000 million, while the 

second one says that the existing plant should be expanded with a new line, which would 

mean a cost of HUF 200 millionand after five years, if the production is successful, the 

capacity can be increased at the existing plant with an investment of HUF 900 million. 

The second alternative was worked out because the product is a stop-gap one on the 

market and market trends also indicate that there is a demand for it. In the current 

domestic and international situation, however, factors of uncertainty are increasingly 

dominant. 
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1) The probability of high demand from the beginning till the end of the period is 60%. 

2) The probability of high demand for 5 years and then decreasing and later low demand is 

26%. 

3) The probability of low demand over the whole period is 14%. 

4) At a high demand condition the xpected profit of the plant is HUF 300 million, but at low 

demand it is only HUF 90 million. If only one new line is constructed the expected profit at a 

high demand is HUF 65 million, whereas at a low one it is HUF 20 million. If the expansion 

is carried out after five years, the expected profit at a high demand is HUF 220 million, at a 

low one it is HUF 70 million. 

 

The decision tree prepared for this example is illustrated by Figure 1.17. It can clearly be seen 

that the right decision is to build a completely new plant as its expected value is higher. The 

branches of the decision tree show the evaluations of the individual alternatives. 

 If the plant is constructed and the demand is high until from one end to the 

other, a profit of HUF 15 X 300 million, i.e., HUF 4500 is expected. 

 If the expansion is realised and there will be a high and later a low demand , 

the expected result is HUF 5 x 300 + 10 x 90 = 2400 million. 

 If the demand is low from one end to the other, the result will be HUF 15 x 90= 

1350 million. 

 If the production is realised in two steps: 

o if a high demand is followed by an expansion and the demand stays high, 

the result will be 10 x 220 = 2200 millin. 

o if a high demand is followed by an expansion and the demand is low, the 

result will be HUF 10 x 70= 700 million. 

o if a high demand is not followed by an expansion and the demand stays 

high, the result will be HUF 10 x 65 = 650 million. 

o if a high demand is ot followed by an expansion and the demand is low, 

the profit will be HUF 10 x 20 = 200 million. 

o If the initial demand is low and the second stage is not implemented and 

the demand stays low from one end till the other, the expected result os 

HUF 15 x 20 = 300 million. 

 
high 0,60 4500

2513,0

large plant a high-low 0,26 2400

2513,0 1000

Decision1 low 0,14 1350

846,5 high 0,70 2200

one line expansion c

846,5 900 ║ low 0,30 700

200 high 0,86 Decision2

514,0 high 0,70 650

849,5 no expansion d

b low 0,30 200

low 0,14 300  
 

Figure 1.17.: The decision tree for Keverő Kft. 

Source: own development 
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The probabilities for the investment in one stage are given. If the investment is reakised in 

two steps the probability of an initial high demand is 0.6+0.26=0.86. It follows from this that 

the probability of a low demand is 0.14. The question that emerges here is what is the 

probability ratio of the initially high demand remaining in the second period? The probability 

of two independent events occurring simultaneously is the product of the individual 

occurrences of the events. Thus the probability of a high demand all through the period is 

60%. So the probability of the high demand remaining in the second period is: 

 

0.6=0.86y  

 

From which after realigning the equation we get that 

 

y=0.6/0.86=0.7 

 

The calculation of the further low demand is simple as we have two factors that exclude each 

other, and the value is 

1-0.7=0.3 

 

On the basis of the above the expected value of the investment in one step is 

 

(4500 x 0.6 + 2400 x 0.26 + 1350 x 0.14)-1000 = HUF 2513 million. 

 

If the investment is realised in two steps the expected values of points „c” and „d” are o be 

found first. 

 

 point „c” (expansion): (0.7 x 2200 + 0.3 x 700)- 900 = HUF 846.5 million 

 point „d (no expansion): 0.7 x 650 + 0.3 x 200 = HUF 514 million 

 

At the branching point of decision2 the expansion has a higher expected value so we make 

this decision. The expected value in this case is HUF 846.5 million. 

 

In the next step we continue folding the tree: 

 

[0.86 x (5 x 65 +846.5) + 300 x 0.14]-200 = HUF 849.5 million. 

 

In the final evaluationthe result of the one-step investment is HUF 2513, while that of the 

two-step one is HUF 849.5 and so the right decision is to choose the one-step investment. 

 

An analysis of the sensitivity of the results obtained 

The question arises whether the decision made with the help of the decision tree would be the 

most suitable if the probabilities forecast changed considerably. In this case it is practical to 

conduct a sensitivity analysis, i.e., to test the validity of the results obtained under different 

probability conditions. On the basis of the sensitivity test we can give the probability intervals 

whithin which the findings are still validand so the decision maker can make a decision 

according to his attitude to risks. 

 

In the case of the mixing plant the sensitivity test is carried out by considering the probability 

of a constant low demand (0.14) from one end till the other and the high demand is a variable. 

Thus, the probability of a low demand from the second period can be calculated as follows: 
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Table 1.5: Sensitivity analysis (changing high demand, fix low demand 

from one end till the other) 

 

large plant two steps one line + expansion one line no expansion

0.86 3 059.0 1239.5 1 300.0 650.0

0.8 2 933.0 1 149.5 1 195.3 618.6

0.75 2 828.0 1 074.5 1 108.1 592.4

0.7 2 723.0 999.5 1 020.9 566.3

0.65 2 618.0 924.5 933.7 540.1

0.6 2 513.0 849.5 846.5 514.0

0.55 2 408.0 774.5 759.3 487.8

0.5 2 303.0 699.5 672.1 461.6

0.45 2 198.0 624.5 584.9 435.5

0.4 2 093.0 549.5 497.7 409.3

0.35 1 988.0 474.5 410.5 383.1

0.3 1 883.0 428.5 323.3 357.0

0.25 1 778.0 406.0 236.0 330.8

0.2 1 673.0 383.5 148.8 304.7

0.15 1 568.0 361.0 61.6 278.5

0.1 1 463.0 338.5 -25.6 252.3

0.05 1 358.0 316.0 -112.8 226.2

0 1 253.0 293.5 -200.0 200.0

The probability 

of high demand
a b c d

 
  Source: Own calculations 

 

It is a very tedious procedure to conduct a sensitivity test by doing the calculations by hand 

but it can be done easily with the help of the target-value search functions of spreadsheet 

programs (one is the data application in Excel). The results are contained in Table 5. After 

looking at it the decision-makers can be more relaxed as it is clearly indicated that at all levels 

of high demand the right decision is to implement the investment in one step. This is well-

illustrated by Figure 1.18. the expected value curve of he branching of event „a” always runs 

above the value curve of „b”. 

The expected courses of of the value curves associated with the branching points (c, 

expansion after a high demand and d, no expansion after a high demand) of the two events, 

which influence the expected values, of the two-step investment (b) are not so unequivocal. If 

the likelihood of a high demand falls below 35%, the advantage associated with the capacity 

will be lostand the branching value of event “d” will become higher (Figure 1.19.). 
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Figure 1.18.: The development of he expected results of the decision alternatives with 

changes in the probability of a high demand at Keverő Kft. 
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Figure 1.19.: The development of the result of the decision alternatives with changes 

in the probability of a high demand n case of a two-step investment at Keverő Kft. 

Chapter 1 

 

Summary 

An innumerable number of decisions have to be made in the course of the operation of 

an organisation. Taking a business as the basis, an organisation can be broken down into three 

levels: strategic, operative and tactical levels. Perceiving management as a problem-solving 

process includes the decision as well. The fact that an objective can be reached in several 

different ways creates the opportunity for making choices, i.e., one can choose from different 
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courses of action. The technical literature calls this choice between the different courses of 

action the decision. 

In this context, SIMON (1982) differentiates between two extreme types of decisions, 

the programmed decision and the non-programmed decision, whose synonyms are the 

expressions: rightly structured and wrongly structured. The rightly structured problems (tasks) 

can be described, controlled and are also measurable sometimes. Due to its importance the 

information is today understood to be a basic production factor. Its role has increased in value 

considerably with the application of informatics tools. The decision-maker can rely on his 

intuition and the information that is available to him. Information is considered to be new 

knowledge that decreases uncertainty. Successful managers watch their environments, sense 

changes and decide by mixing it with intuition. One can be grateful for most of his right 

decisions that he has a good intuition or power of judgement. It is a fact that sometimes we 

get to the solution of a problem in an abrupt manner. This intuitive way of coming to a 

decision, however, is reliable and instant in areas where we have enough experience. This, on 

the other hand, stresses the role of cognition, i.e., the establishment of an intricate organising 

network in a specialist area, which makes it possible for us to recognise any one of the 

multitude and objects. We recognise them by using our intuition and recall what we have 

learnt about the so far. 

Decision-makers always make their decisions as regards events occurring in the future, 

which means risks in every fields of the economy. For this reason, special attention is to be 

turned to risk analysis and management in making decisions. Depending on the possible 

courses of action and the expected environmental statuses the expected results can be includes 

in a matrix in risk analysis. This matrix is called the decision matrix, profit matrix or pay-out 

matrix. If we know the probability of certain environmental conditions occurring and it is a 

one-off decision, we speak of a risk, if we do not know it we speak of uncertainty. Whichever 

case it is, in addition to the expected result, the risk behaviour of the decision-maker also 

plays an important role in the choice of the suitable alternative. Different decision-makers 

have different attitudes to risk. By preparing utility functions the utility of the decision-maker 

can be expressed in figures. We can use a number of methods for risk analysis. the uncertainty 

criteria are the simplest when a decision in favour of uncertainty is made and if we know the 

probability of certain environmental statuses occurring we can use the EVM, EOL criteria or 

the decision tree. In the case of wrongly structured problems we can involve experts in the 

making of decisions and can use the KIPA method in order to make better decisions. 

 

Control questions: 

1) What is considered to be a decision? 

2) What is the role of information and intuition? 

3) How can decisions be regulated? 

4) What is the difference between a optimal and a satisfactory decision? 

5) How does the amount and the quality of available information influence he degree of the 

security of the decision? 

6) what is the difference between insecurity and risk? 

7) What criteria of uncertainty do you know about? 

8) How can the utility function be defined? 

9) What is the essence of the KIPA method? 

 

Questions to improve competence: 

a) How does decision as such fit within the functions of management? 

b) What factors form the basis of the classification of decisions? 

c) State examples for optimal and satisfactory decisions. 
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d) Describe the essence of the normative theory of decision-making. 

e) Introduce the basics of multi-criteria decisions. 

f) Why does sensitivity analysis play an important role in risk analysis? 

g) Can risk factors be analysed by the help of the classic LP model? 

h) How can the value of EVPI be calculated? 

i) Why is the solution algorithm of the decision tree said to be dynamic programming? 
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2. Risk management in agricultural businesses 

 

 
2.1. The definition of risk, risk types 

 

 

In the previous chapter risk-taking as an unavoidable attribute of entrepreneurial 

operations was already introduced. The fact itself that one decides to take up an individual 

business entails a series of risks. In contrast with other participants of society, like employees, 

hired-workers, the entrepreneur takes extra risks in order to make extra incomes, while those 

listed get fixed payments for performing fixed tasks irrespective of the fact (or at least 

irrespective in the short term) whether the entrepreneur employing them has managed to make 

real extra incomes or losses by engaging himself in a private business. 

But what exactly do we mean by the term risk? In short: the risk is the possibility of 

damage occurring as a result of the decision of the entrepreneur (Figure 2.1). This risk is the 

consequence of the uncertainty that the entrepreneur has defective knowledge as regards 

future incidental events influencing the outcomes of the decision or cannot prognosticate the 

exactly (kovács et alia, 2009). 

Obviously no entrepreneur would wish to make a decision that proves to be wrong in 

the future if he foresaw at the moment of making the decision that it is not the profitable but 

the loos-making alternative would come true as a result of the decision. With decisions it is 

always later that it turns out to be a good or a bad one depending on the outcomes it has 

produced. There is one thing that the entrepreneur can do to make a good decision: he makes 

all efforts to make a choice taking all possible care and considering all the risks – but even 

then there is no guarantee for success. 
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Figure 2.1: The relationship between the entrepreneurial decision and the risk 
Source: Own development 
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To sum up, the entrepreneur, and so the agricultural producer as well, takes the risk 

(produces wheat) and the possibly negative outcome of his decision (the yield is low and the 

price is down) because he is confident that the positive outcome will materialise (high yield, 

high prices), which ensures an extra income for him. 

 

The example above well-illustrates that the only basic decision of the entrepreneur is – 

to produce or not to produce – n itself results in an extremely high number of small decisions, 

which emerge together with the details, and the related risks. These risks are classified as 

follows: the ones that emerge in the case of any general business too, and which are the ones 

that are related to the special nature of agricultural production. 

 

First, let us consider the groups of risks which every business has to face, and so 

agricultural producers are also faced with them day by day. 

 Price risk – means a basic risk in a general business and in agriculture as well. What price 

can I get for my produce, how much are the inputs which are necessary to produce the 

given crop? In agriculture this is an extremely important question because the production 

process is rather long and so after having made the decision (I will produce wheat) one 

may have to wait up to 7-8 months until the crop is harvested and marketed and there is no 

person who can exactly foretell how much that particular crop will cost in 7-8 months. 

 Business and partner risks – can also be regarded as key factors since the operation of a 

modern and highly specialised farm cannot be imagined without the close cooperation of 

certain participant of the industry. This key role is further stressed by the fact the without 

these industrial partners (producers of artificial fertilisers, plant protective agents, 

medicines for animals, machinery as well as plant and veterinary doctors, mechanics, 

wholesalers and retailers) modern agricultural production is inconceivable, yet sometimes 

the reliability of these partners is highly questionable. This is especially so in a country, 

like Hungary where business ethics are less firmly established. It can happen easily that 

although everything works well on paper but the buyer will not pay, the sowing material is 

not original, the rape will die of even a slight winter frost, the chicken fed on a feed will 

not put on weight (because there is only bran in the feed instead of soy), the mechanic will 

not come out within 20 minutes when fan has stopped working in a house for day-old 

chickens (so the bird got heat-scorched), etc. 

 Property risk – any event belongs in this category which result in damage to the means of 

production – since the animal house may burn down, the axle of the tractor may break, the 

pigs may be stolen from the pigsty, the cow may be hit by a lightning in a particular 

situation, In short, burglary, theft, damage through disaster like the ones caused by fire 

and storm all belong here. 

 Human and personal risks - this risk is rarely considered in relation to agriculture although 

on the whole, in the case of a single primary producer this means one of the highest risks 

since it is rather bad if his leg gets broken at the wrong (sowing) time or fall seriously ill 

for years maybe, or he dies and so all that were important assets of a farm become barren 

illiquid capital. And to know how (what to do and how to do it, how to adjust the 

machinery to the different fields), etc.) the goodwill capital (who to turn to with particular 

problems – see business risks) due to which the business was successful will disappear 

forever. Thus, unless the farm, as one unit, is sold, - which has little chances – the farm 

building, the special machinery and sometimes the plantations will become valueless. 

Also, we have to mention the case when a producer himself causes unintentional damage 

for which he will have to pay. E.g., the forklift has overturned with an employee (accident 

at work), the wrongly stabilized trailer ran over the neighbour, etc. 
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 Institutional risks – here we have to think of the regulatory environment, primarily. 

Changes in taxation laws, agricultural policy may have serious bearing on the success of 

the business. A good example is setting new dimensions for nesting boxes, due to which 

the whole equipment in laying houses has to be replaced, or decreasing the nitrate level of 

groundwater, which forced livestock breeders to construct manure storage tanks at high 

costs. But the same can be said of area based income subsidies provided by the EU the 

fact that area based subsidies are linked to environmental protection criteria because, for 

example, farmers are made to produce novel, new, so far never produced crops under the 

pretext of diversification. 

 Financial/financing risks – the globalised financial system of a globalised business carries 

risks for all those using this financial system or participate in it. Thus interest rates, 

changes in the exchange rates and access to sources of credit, which ensures the 

continuousness of agricultural production play an important role not only for producers 

(they are the majority) who run farms on and with credit but also for the ones who solve 

these production processes from their own resources. In addition, this circle also changes 

continuously since it can happen at any time that a buyer will not pay at the promised 

deadline of 30, 90 or 180 days and in a case like this the own capital that has been enough 

before, may not prove sufficient. 

After having considered the general risks, which also concern agricultural producers 

we go on to deal with the group of risks with which only entrepreneurs dealing with 

agricultural production are faced.  

These are the risks brought about the peculiarities of agricultural production, since the 

agricultural producer is in an essentially different position than manufacturers are. The 

producer works with live matter – plants, animals – and so he has to be extremely careful as 

live matter is much more sensitive than inert matter, which behaves in the same way under all 

conditions. The situation is made more complicated by the fact that the producer has to raise 

the live matter not under laboratory conditions but together with or despite nature – weather, 

soil, millions of microbes surrounding plants and animals – so as to finally produce the output 

of production. 

 Weather anomalies – in the light of climate change, it is not a question that under the 

unfavourable conditions for the producer the frequency of unfavourable weather-related 

events (waterlogging, flood, storm, ail, drought in plant production, lower milk yields, 

litter sizes, higher death rates due to heat waves in animal husbandry) will increase so it is 

obvious that managing this risk is at least as important a task for the producer as selling 

the crop yield to a (solvent) partner at a fair price. 

 Plant and animal diseases, pests, weeds – Since the objects of production in agriculture are 

plants and animals, obviously, they have to be protected from diseases, pests and make 

sure they get the necessary nutrients provided the producer wishes to obtain yields. If he 

does not act in the above way the money invested in production, will be easily lost. 

 Management-knowledge risks – it is also true for agricultural production that whatever we 

can learn from textbooks is far away what can be made use of in real life. It is not so 

because whatever is written down in textbooks is wrong but because reality is a thousand 

times more colourful than the textbook version and in order to run a farm successfully one 

does not have to be familiar with the textbook version only but with the 999 further 

alternatives as well. This, however, can only be learnt with time and through practice, or 

by working with another farmer or at one’s own expense. The value of this latter 

alternative can be easily expressed in money terms. It means the loss in yields (resulting 

from spraying late), the failure to gain weight, lower sale prices (resulting from inadequate 

feed mixes), which will put the producer in a worse position than a more experienced, 

learned and more careful neighbour. 
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2.2. General ways of risk management 

 

 

The concept of risk and the groups of risk presented in the previous subchapter make it 

evident that if an entrepreneur want to improve his chances to become profitable, he has to 

deal with the issue of minimising the chances of risks occurring in full detail. This procedure 

aiming at minimising risks is called risk management, which includes four main steps: 

 the exploration and identifying risks, 

 evaluation of the risks identified and assessing the probability of their emergence, 

 managing the risks identified in some way, 

 finally, maintaining control of the risks, i.e., checking whether the management applied in 

the case of the risks is adequate. 

The first two steps together are called risk analysis and here in addition to identifying 

the risks the main aim is the assessment of the magnitude of the damage they may cause and 

assessing the likelihood of these risks occurring. AS figure 2.2 shows the combination of 

these two also determines the way of handling the risk (Wolke, 2007). 
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Figure 2.2: Relationships between the probability of a risk and the magnitude of damage 

and risk management 
Source: Ater Mann (2010) own development 

 

Obviously, if the risk causes only insignificant damage and also if it occurs very rarely 

(e.g., holiday-makers make a path across the field), it is not worth making any efforts to 

manage it and we simply have to accept it even if it causes some damage, because settling the 

damage will cost less than he cost of any tool used to manage the given risk (e.g. having the 

field guarded). The higher the likelihood of damage occurring, i.e., the more often the given 

damage is done and the bigger the magnitude of the damage is, the more the farmer is forced 

to manage the given risk in some way. Above a certain level of likelihood and damage-size it 



47 

 

is no longer possible to keep the management of the risk within the business, simply because 

the business does not have enough financial resources to replace the damage from its own 

reserves (a characteristic case is when farm buildings and machinery burn down together with 

animal houses where animals die – no one farm usually has reserves to replace its full tangible 

asset stock. 

 

 

2.2.1 Methods of managing risk within and outside the farm 

 

 

So, let us see what risk management opportunities there are at the disposal of a farmer 

if he wants to manage the risks arising in his farm. 

As figure 2.2 illustrates very well the two main cases of risk management are: risk 

management within the business and risk management outside the business. 

The two main types of risk management within the business 

 Accepting risks and creating reserves mean that the farmer does not do anything to 

prevent risks and simply saves the extra incomes of years that are not burdened with risks 

so as to make up for losses in years when incomes decrease due to the occurrence of some 

risk. This method of risk management can be considered to be one of the oldest ones. Let 

us just think of the old saying traditionally mentioned among agricultural producers, 

namely, that a farmer always has got three yields: one on the fields, one in the granary and 

one in the bank. We must not forget, however, that this method of risk management also 

has its costs – such a reserve cannot be used in farming so the profit that would have been 

gained if it had been invested in production is going to be missed (cost of renounced 

profit, opportunity cost). 

 The targeted management of risks means the same as the prevention or mitigation if 

damage when the producer tries to decrease the probability of risks or the magnitude of 

damage by making use of different methods. Obviously, out of these the prevention is 

done before the occurrence of the damage and the mitigation of damage is done when 

damage has actually been caused but it is characteristic of either procedure that 

preparations to decrease the possible damage brought about some risk is done before 

damage has actually occurred. Here are some examples representing general risks: 

o Price risk – selling in divided portions (this way sales at very low prices are 

expected to be avoided and the total sales will be nearly as much as average 

market process) 

o Business and partner risks – investigating the references of the partners, selling 

most of the crop to well-established partners 

o Property-related risks – the use of  safety locks, cameras, observance of fire-

protection regulations 

o  Human and personal risks – cautiousness, settled life, carefulness 

o Institutional risks – diverse activities(e.g., tourism-hospitality-food processing, 

taking up sideline) 

o Financial/financing risks – keeping in touch with several banks 

In addition, different elements of protection against production risks come up in the 

classical way: 

o Anomalies of weather – Diversification of production (different crops can 

tolerate hail, drought and other types of danger in different ways and so even if 

the whole production area of the farmer is damaged, its extent will be different 

from crop to crop), use of irrigation technology (drought), use of hail 
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protecting net in orchards, choosing frost and drought tolerant varieties (e.g. 

frost tolerant rape). 

o Plant and animal diseases, pests, weeds – plant protection timely use of animal 

medicines 

o Management-knowledge risks – continuous widening of the scope of 

knowledge 

From the list above we can see well that half the time of an agricultural producer is 

taken up by managing risks, which is no wonder since one of the main objectives of 

agriculture is the exclusion of factors that decrease crop yields, litter sizes and weight gains in 

order to increase yields. In other words this can be called the minimisation of risks (the 

magnitude of damage, the likelihood of damage) but we no longer consider them as such as 

they are parts of the customary animal husbandry and crop production management. And it 

can be clearly seen here, too that minimising risk has its price – be it either technology 

(irrigation system) or time and energy (checking partners). 

The two main types of risk management outside the business 

 Avoiding risk is the case when the entrepreneur would rather not undertake to take a risk. 

Of course, this cannot be done in every case since then the person is not an entrepreneur 

but an annuitant who lives on the income of some capital that is put on stake by others 

(banks, the state), although he has to take some risk even in this case since repayment is 

never granted. Undoubtedly, if he decides to produce something, he can exclude certain 

risks, e.g., he can finance the production and make improvements from his own capital 

(the exclusion of credit and interest risks), only sell for HUF (the exclusion of currency 

exchange risk), only sells to and buys from partners with solid backgrounds whom he has 

known for twenty years (the exclusion of partner risks) and always buys and sells under 

long-term contracts (the exclusion of rice risks). Of course, expenses can emerge even in 

this case (some other partner might give better prices for the produce on the immediate 

market) and this is the cost of renounced profit (opportunity cost). 

We must not, however, forget that certain risks can never be excluded (will there be a hail 

or not). In the case of these risks another type of risk management can be used. 

 The reversing (sharing) of risks. In this case the risks of the producer (wholly or partially) 

are typically undertaken by some external partner, who does this as a full-time job. This is 

typically done for a fee (there is no fee involved only when the risk may have an outcome 

that is positive for them – e.g., in the case of a forward deal, where prices can not only 

decrease but increase as well). Obviously, the risk taker takes the risk because in his scope 

of activity he can handle the incidental damage caused by risks in a way that the fee 

received for undertaking the risks (or the profit gained from the deal) can cover the losses 

brought about by the risks. The main examples are as follows (he risk taker in brackets): 

o Price risk – transaction of forward or option contract (stock exchange 

investor), transaction of preliminary agreements at fixed prices (integrator, 

trader, mill) 

o Property risk – property insurance (insurance company) 

o Human and personal risk – life insurance, liability insurance (insurance 

company) 

o Financial/financing risk – transactions of dated foreign exchange deals (stock 

exchange investor), credits (bank) at fixed interest rates or protected (given at a 

guaranteed exchange rate) 

o  

Elements of protection against production risks: 

o Weather anomalies – insurance against hail fire, storm, frost, drought, 

rainstorm (insurance company) 
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o Plant and animal diseases, pests, weeds – yield insurance, insurance of 

animals, insurance against accidents or illnesses (insurance company) 

o technological/knowledge risks – the use of a specialist, consultant (specialists) 

 

 

2.2.2 Major considerations influencing decisions on risk management 

 

 

The third step in risk management is the handling of risks. A decision has to be made 

as regards the way a risk factor is treated. From the above it is obvious that the range of tools 

a given risk can be managed with is wide. Which one or a combination of which ones is 

chosen by the farmer depends on several factors. These factors are as follows: 

 

 The probability of a risk occurring and the magnitude of the damage – is a key factor, the 

basis of risk management. The problem lies in the fact that the farmer usually only has a 

slight idea or even less as regards how big a risk the given factor represents (probability x 

magnitude of damage) but does not know it exactly. A further uncertainty is that the sum 

of the individual risks is not the same as all the risks jeopardising the farm i.e., the 

operational risks, and the reason for this is that typically risks do not depend on each 

other. This means that different risks do not depend on each other and the occurrence of 

one of them will not increase the probability of another one occurring (once the hail 

damaged my wheat the risk that my cows will also be stolen does not increase). Thus, the 

probability of all the risks will cause damage at one and the same time is typically very 

little and so the individual circles of activities can “support” one another and the 

management of the risks related to the individual circles of activities might as well be 

solved by relying on the fact that the favourable outcomes of the other circles of activities 

will make up for the losses brought about by the damage in this one. This influence is 

enhanced by the so called natural hedge phenomenon where price and yield risks operate 

in contrasting ways – when yield losses are high, the prices of crops influenced are higher. 

However, neither the independence of individual risks nor the natural hedge phenomenon 

can be taken as a solution for managing risks. The reason is, in the one hand, that the 

independence of the individual risks would rather have a significant effect in larger, 

diversified farms and catastrophic damage
1
 can happen even here. On the other hand, the 

natural hedge phenomenon only works if not only the given farmer and not only the 

majority of farmer in Hungary but the majority of the farmers all over the world have low 

yields
2
. This is the kind of situation one cannot really rely on, it will either happen or will 

not happen. 

 

The magnitude of reserves – the smaller reserves a producer has, the more he uses 

somebody else’s money (so, the higher is the ratio of external capital in the resource 

structure of the business) the lower is the risk-tolerance based on reserves of the business. 

This is logical as nobody likes others risking his own money and so banks, integrators and 

financiers of production will often prescribe internal or external risk management for him 

                                                 
1
 A 2 ha paprika field can be damaged easily by a hail, which typically causes damage on small areass, but a 

farm with 5000 ha could in previous years rely on having some of its fields destroyed. As a result of the climate 

change, however, on 18th June 2010 there emerged a supercell that destroyed yields on tens of thousands of 

hectaresin the region of Battonya. Thus all the fields of Mezőhegyesi Ménesbirtok Zrt., which operates on 7000 

ha, were destroyed completely and there was no need for harvesting (MTI, 2010.07.20).  
2
 If a given producer, or Hungarian producer could determine prices on the world market or if Hungary were a 

closed economy which is not influenced by prices on the world market, there would be no need for this 

condition. 
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(for example, when finances are provided by an integrator the compulsory insurance, or 

when an investment is realised from a bank credit the compulsory construction of a tank 

for water to extinguish fires next to a new building) when the producer himself would not 

do it. 

 Costs of risk management tools and their effects: every (internal or external) risk 

management tool has both a price and some kind of effect. Obviously, when applying one 

of them one has to consider how much it costs and what effect the application of a given 

tool has on the risk. In some cases risk management tools may fully eliminate serious risks 

but it is not worth using them because of the high costs. For example, an irrigation system 

may fully eliminate drought risks but the installation costs are so high that it is not worth 

installing it under conditions of arable cereal crop production as it would take away the 

profit of the activity. A similar example is keeping a large reserve. Keeping a large reserve 

may solve the problem of risks but one had better consider some other solutions if one has 

a highly profitable and fast developing farm where the reserve money earning an interest 

of 5% in the bank could make a profit of 20%. 

When talking about the costs of risk management tools and the effects produced we must 

not forget about the fact that although certain risk management tools decrease the 

probability and magnitude of a certain risk but in the meantime they might increase the 

probability of other ones. A typical example is the case of diversification, i.e., the 

inclusion of several crops in the production, rearing several animal breeds, which may 

decrease prices and weather-related risks but increases technological and cost risks. If 

there are too many sectors included (especially in the case of relatively small-scale farms), 

there is a fair probability that none of them can be operated properly. There will not be a 

level of knowledge in the case of any of them to make the production indicators of the 

given sector satisfactory and in addition, the disintegrated production structure and the 

lack of economies of scale may be coupled with higher costs. 

 Another further consideration can be the attitude of the entrepreneur to taking risks: there 

are producers who can take more risks than others and so the price that one is willing to 

pay for a risk management tool that decreases a risk occurring with a given degree of 

probability and causing a certain magnitude of damage will be different with each 

individual producer. 

 

Thus when choosing a risk management tool we have to consider the probability of a 

particular risk occurring, what damage it will cause, how much is the reserve of the business, 

what risk management tools there are at our disposal, what effect can be produced by using 

them, how much they will cost and also what the attitudes to risks of the producer are like – 

what he can and cannot undertake. 

 

The handling of this rather complex problem belongs in the scope of the decision-

making theory discussed in the previous chapter and here we are only giving a simple 

example of using the decision theory concretely, where we are going to disregard the effect of 

the reserve property of the producer. 

 

A farmer produces wheat. When the weather is favourable he obtains a crop yield 

worth HUF 30 million, when, however there is a drought, there will be a loss of HUF 20 

million. The probability of the drought is 50%. 

The farmer has the opportunity to take out an insurance against the drought for HUF 5 

million, which will pay HUF 10 million as damages if there is a drought occurring. 

In this case the decision matrix of the farmer is as follows (table 2.1): 
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Table 2.1: The decision matrix of the farmer 

 

Conditions There is a drought (1) There is not a drought (2) 

Probability of occurrence 0.5 0.5 

Decision 

options 

Does not take out an 

insurance (a) 

HUF 10 Million 

 (damage to the yield) 

HUF 30 million 

 (no damage to the yield) 

Takes out an 

 insurance (b) HUF+10-5 (insurance charge) HUF +10 

(damages)= HUF 15 million 

HUF +30-5 (Insurance 

charge)= HUF 25 million 

Source: Own development 

 

The choice between the two options is not obvious since both have identical expected 

values (income x probability): 

E(a) = a1 x p1 + a2 x p2 = E(b) = b1 x p1 + b2 x p2 

That is: 

 

10x0.5+30x0.5 = 20 = 15x0.5 + 25x0.5 

 

In order for the farmer to make a decision, he has to be aware of his own preferences, 

i.e., whether he belongs to the risk-avoiding or the risk-favouring type of people. 
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Figure 2.3: The utility function of the risk-avoiding producer 
Source: Own development based on Varian (2008) 

 

The utility function of the risk-avoiding producer well signifies in figure 2.3 that he 

favours outcomes in the region of the average to ones well in excess of or below the average. 

Thus this type of farmer will choose option b because its total utility exceeds that of option a 

(no insurance). 
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Figure 2.4: The utility function of the risk-favouring producer 

Source: Own development based on Varian (2008) 

 

Figure 2.4 shows the utility function of the risk-favouring producer. A farmer like him 

does not favour yields in the region of the average and it is excessive outcomes that attract 

him, primarily, because the heist one – worth HUF 30 million – is valued extremely high. 

Unfortunately, in reality the situation is typically not as clear as this one even if he is 

aware of the options (if there is a drought, the income will be HUF 10/15 million, if there is 

no drought it will be HUF 30/25 million) he cannot order probabilities to them. Situations 

where we cannot order probabilities to the individual conditions are called uncertain 

situations. In this case the attitude of the producer to risks, the evaluation of the individual 

conditions, becomes especially important. Out of the criteria discussed in the previous chapter 

we should analyse the three simplest ones in our example: the Maximin or Wald criterion, the 

Maximax criterion and the Average or Laplace criterion. 

 

Table 2.2: Producer decisions depending on decision criteria 

 

Decision 

options 

Conditions 

Decision criteria 

Maximin Maximax Average 

There is a 

drought 

There is no 

drought 

The 

maximum of 

minima 

The 

maximum of 

maxima 

The 

maximum of 

averages 

No insurance 
HUF 10 

million 

HUF 30 

million 

HUF 10 

million 
HUF 30 

million 

HUF 20 

million 

Insurance HUF 15 

million 

HUF 25 

million 
HUF 15 

million 

HUF 25 

million 

HUF 20 

million 
      Source: Own development 

 

As table 2.2 also shows the producer who makes his decision according to the 

Maximin criterion wants to minimise his losses – this is characteristic of a producer who does 

not have much in reserve and it is important for him that losses do not exceed a certain limit. 

The Maximax criterion is chosen by the producer for whom it is not a problem to undertake 

losses (he has got reserves) but he expects an extra added value from the best option (e.g., the 
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money is needed for project proposals closing this year and there is no other way to obtain it – 

scraping it together is out of the question). When the Average criterion is chosen, there is no 

difference between the two options as either of them has the same expected outcome. 

 

 

2.2.3 The control of risk management 

 

 

The fourth step in risk management is the continuous control of the risk management 

decisions made. Why can this be important? On the one hand, it is so because the producer 

typically makes his decisions under uncertain conditions and so it is impossible to project 

exactly whether one can find the suitable risk management tool for a certain pest or damaging 

factor. Possibly, we can say that an uncertain event becomes a risk over the years as 

experiences (and empiric probabilities) become risk factors, so it takes several years for the 

producer to be able to forecast with relative precision what the degree of probability is for a 

certain type of damage to occur. On the basis of this knowledge he can choose the suitable 

risk management tool more precisely than earlier. 

In addition to favouring the continuous control of risk management there are further 

arguments that not only the technology improves – new methods, products and techniques 

may appear on the market - but economic conditions also keep changing. So the prices for the 

individual risk management tools may change, state subsidies may be cancelled out, which 

considerably diver the prices of risk management tools from the earlier ones. 

 

A further and an ever bigger challenge is the fact of the climate change, which 

increases the frequency of extreme weather phenomena and also increases the probability of 

damage and the increase in the volume of damage done to crops and which may enhance price 

fluctuations and so risk if the produce is sold. 

Also, the attitude to risks of the producer himself may change considerably – maybe 

what was acceptable yesterday is not so today because the person has become a breadwinner 

for a family or has become older. And the other way round, even more risks may become 

acceptable because he has accumulated more reserves or the farmer has started a new life, 

started engaging himself in other business here he has to take risks simply because he does 

not fully know all the possible problems related to that particular crop or animal and the 

possible risks inherent to the technology. 

 

Obviously, the control of risk management has to become stricter and stricter towards 

the top right corner of figure 2.2 since the more attention is needed to follow the formation of 

an opportunity related to and decreasing any risk, the higher value and the more often a risk 

management tool has to protect. 

 

 

2.3. Possible ways of risk sharing and their conditions 

 

 

In the previous chapter we showed what problems the farmer has to face if he wishes 

to manage the risks emerging in his business. We do not deal, however, with the issue of what 

determines which entrepreneurs on the market he has to or may do business with when he 

wants to pass the risks that can no longer be managed within his own business. So, what 

determines whether instead of a producer, the individual risks will be taken by an insurance 

company, an integrator or a stockbroker with the background of a bank. 
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Figure 2.5 Possible ways of risk management on the basis of the characteristics of the risk 
Source: Own development 

 

This question will be decided according to how a given type of risks presents itself in 

the sector, production community to which the given product belongs (figure 2.5). 

When producers are threatened by qualitatively different risks, there is no opportunity 

for an independent institution to deal with the management of the risks of these producers. 

This is obvious, since, if there are only special risks emerging, they can only be managed one 

by one, which limits the usability of automating the given deals. As a result, these risks are 

undertaken by organisations that also offer other services as extra services, in addition to risk 

management. Good examples are bank or integrator services – here financing is amended by 

risk filtering conditions (interest-, exchange rate protection, annual purchase price), which 

filter out other risks. 

 

In cases when we can speak of risks that all the producers dealing with the same given 

kind of crop have to face (e.g., wheat production) there is an opportunity for managing the 

given risk in an organised way. In this case there are two further opportunities depending on 

whether the whole production community or only part of it is concerned with the given risk at 

one and the same time: 

Systematic risk: in this case all the participants in a sector are concerned with the given risk to 

the same extent at one and the same time. The basic type of this risk is the price risk – on the 

basis of the same price principle, known from economics, once the purchase price of milk is 

low, it is low for all the producers. In this case the price risks of the individual producers are 

closely dependent on each other – if one producer can only sell at the wrong price, it is highly 

likely (almost certain) that another producer, producing the same product can also sell his 

product at this wrong price. 
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 Individual risks: in this case only certain participants or smaller groups of participants are 

subject to the damage resulting from the risks at one and the same time and there are no 

connections between the losses due to damage suffered by the individual producers 

(independent damage). The basic type of this risk is the hail: Everybody can suffer 

damage from hail but it does not happen that the whole group of producers suffer damage 

from hail at one and the same time since due to its property it causes damage in a point-

like pattern. In addition, once one producer has suffered damage from hail we cannot 

conclude that another producer will also suffer the same damage. 

 

The two types of risks require different ways of management. 

In the case of systematic risks the participants in the sector win or lose together as a 

group and so when in trouble they cannot help each other and have to find external actors who 

have the capacity to undertake these risks. The place for this quest is the stock exchange 

where the producer can pass on his risk under regulated conditions, entering into standard 

stock exchange deals either to a processor who is afraid of an opposite risk or an investment 

fund that hopes to gain a profit from the given deal
3
 by observing market movements. 

In the case of individual risks only certain members of the production community get 

into trouble so there is the possibility that the community will undertake to help out its 

members who have suffered damage and so the damage is actually spread over the whole 

community. This method is called insurance. (In what follows we will only be dealing with 

the question of insurance and the detailed operation of the stock exchange is a matter for 

another textbook to deal with). 

 

It is obvious that the world is far more complicated than classifying all the risks of 

each individual as dependent-independent risks, same-different risks classifications. There are 

also transitions as it is shown by figure 2.5. They are, for example, weather anomalies 

covering large areas, like drought or waterlogging when the given case of damage concerns 

not only a few producers but the producer communities whole parts of the country 

collectively. In this case, even it is true at the national level that the risks are independent, in 

the case of two producers working next to each other the probability is very high that if a field 

of one of them is waterlogged or suffers from a drought, the other’s will also be so. The same 

is true for specific risks as well, in the case of which we can always find moment when 

different producers have the same risks. In consequence, side by side with clear cases (clearly 

insurable risks, like hail storm or risks that can clearly be managed by the stock exchange, 

like price or interest issues) there is also the grey zone, the management of this does not 

belong to the clean profile of the given institution (insurance company, stock exchange) but 

there are examples for these cases being managed by these institutions. Good examples are 

the weather contracts that can be signed with the Chicago Mercantile Exchange, which from 

the point of view of agriculture can also manage the drought problem while there are also 

insurance companies that undertake some kind of management of this same problem (for 

example, parallel management of yields and prices in the case of income insurances). 

 

All in all we can claim that if a producer wishes to pass on one of his risks it is worth-

while for him getting in touch even with companies that are relatively far from each other as 

regards their scopes of activities as there are several possible ways – linked to other services - 

to manage the given problem. 

 

 

                                                 
3
 The management of systematic risks is also a field for state intervention: let us just consider the tool of state 

purchase, which decreases price risks. 
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2.3.1 Criteria for insurability 

 

As we have seen earlier, in order to make producer risks insurable, first of all, several 

producers have to be concerned with the same problem (qualitatively identical risks) and in 

addition, the risks have to be independent. There is also a need for further criteria. If we want 

to list all the criteria we arrive at the following: 

 The independence of individual risks – the reasons for this condition were already 

mentioned in the previous subchapter. 

 The known probability of damage cases. One may ask the question why this criterion is 

necessary. The answer is inherent in the defference in efficiency between damage sharing 

and risk sharing insurances. In the case of the damage sharing insurance the producer 

group agrees that the ones suffering from damage due to a particular risk, shall get the 

amount of damage from the other producers who did not suffer from the same damage. In 

the case of the risk-sharing insurance the producers pay the insurance fee first and from 

this amount an insurance fund is created and this will be paid to the ones who suffere from 

damage. It is obvious from the description already that in the case of the damage-sharing 

insurance there is no need to know what the probability of the damage is, but this systenm 

can only be operated in very small communities where the members trust one another very 

well since once the damage has occurred the mebers who did not suffer any damage may 

easily leave the contract (fare-dodging phenomenon). In the risk-sharing system there is 

no way to quit since paying the fee and the creating the fund happen prior to any damage 

occurring. In order to do this one has to know the probability of the risk, which is the basis 

for calculating the damage. With this method of fee collection producers who are 

completely alien to one another but are exposed to the same risk may take part in the risk-

sharing insurance and can decrease one another’ risk (Buzás et al., 2000).  

This way the latter system has a much better growth potential and so risk-minimising role 

than the damage-sharing insurance (the wider is the circle of those insured, the more 

levelled out is the share of damage over the years and so the smaller reserve base has to be 

formed for the given year and the less expensive is the insurance for the individual 

members). 

And so we have arrived at the reason for the modern practice of insurance: although the 

characteristics of individual risks would make it possible to have producers’ self-

organisations in the practice of today there are only a few smaller associations operating 

under this principle. Producers do not organise themselves voluntarily but by an insurance 

company formed for this purpose and create a danger association. It collects fees and pays 

damages
4
. And of course part of the fees is appropriated to the operation of the insurance 

company itself. 

 

The modern insurance system has it that the insurer and the insured are considerably 

separated from each other and this is also a source of serious problems, which is related to the 

information assimetry: part of the information r activities related to producer risks wished to 

pass over by the producer remains hidden from the insurance company. This situation carries 

two heavy criteria with itself, which are themoral risk and the need to manage selection of the 

unfittest. 

 

                                                 
4
 This is so even in the case of producer owned west-european insurance cooperatives which were formed and 

started operating in the 19
th

 century as insurance associations – the cooperative characteristic manifests itself 

today only in the ownership and the reallocation to the producers of the profit generated by the insurance 

company. In dealing with customers, calculating fees and collecting feesas well as paying damages it is not so. 
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The moral risk – as the name shows refers to the unsatisfactory motivation of the insured, the 

producer in relation to the case of damage. If one cannot take out an insurance for a certain 

risk, all endevours of he producer are directed towards avoiding it or diminishing it if it still 

occurs. If an insurance company undertakes the risk of the producer, the producer will not be 

interested to take any precautionary measures (the insurance company will be paying 

anyway). This lack of motivation is called the moral hazard. In addition, the moral risk also 

includes causing damage on purpose, which constitutes an insurance fraud, which is 

committed by the producer in the hope of receiving damages. In the narrow sense the 

existence of the intent to cause damage is called a moral hazard. Insurance companies apply 

several solutions to manage this risk: on the one hand, they try to exclude subscribed risks the 

robability of the occurrence of which may be influenced by some act of the producer, and this 

is the reason why damage resulting from technological faults cannot be insured. Another tool 

is that the carefulnes of the producer is included in the insurance contract together with 

possibly checking it if damages are paid. Last, but not least, insurance companies are trying to 

make producers interested in careful, damage-free activities: thus paying damages is never 

costed for the full damage but a so called producer wn-risk is always stipulated (e.g., 10 %), 

which is never paid out and has to be covered by the producer himself. Also, reduced rates are 

calculazted for producers who ran the farm without damage in the given year. 

 We speak of the selection of the unfittest when only above the average risk producers find 

their way into the danger group while those with risks below the average stay away. The 

reason for this process is also the information assymetry – typically the producer has a 

more precise picture of his own risks than the insurance company, who makes efforts to 

adjust the insurance scheme and its prices to the vast average of producers, which, 

calculated this way will be too high for producers with risks below the average (and so 

they do not take out isurance policies) but will be inexpensive for producers with high 

risks. For this reason, contrary to the plans of insurance companies it is only customers 

with high risks turn up in risk-communities organised by insurance companies causing 

considerable losses to insurance companies, who are forced to pay much higher damages 

from the collected incomes that were calculated for the average customer (figure 2.6). 

 

Producers suffering 
damage below the 

Producers suffering 
damageabovethe 

Planned insurance customer baseActual insurance customer base

Potential insurance customer base

 
 

Figure 2.6: The effect of selecting the unfittest on the group of insurance customers 
Source: Own development 
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Thus the selection of the unfittest shows righ away in the fact that there will not be 

enough fees in relation to the magnitude of damage and so the insurance company will be 

forced to raise its fees, which in turn can start making the ones suffereing less damage of 

those suffering damage and so the selection of the unfittest can go on, the risk community can 

shrink in size and so can cause ever bigger losses for the insurance company and make it to 

raise its fees constantly. This may finally result in the risk community coming to an end. 

Obviously, the selection of the unfittest cannot be resolve by tools that have identical effects 

on all the customers but by dealing with customers with different risks in different ways, 

surveying customers with different risks according to their different characteristics 

(information gathering) and calculating their fees accordingly. 

 

 

2.3.2 The pricing of the insurance 

 

 

The problem of selecting the unfittest leads us to the issue of pricing the insurance. In 

the previous subchapter we saw that in a risk community it is the amount of the insurance fees 

collected has to provide a coverage for the damage ocurring in the risik community. This is 

entirely so in the case of damage-sharing insurances. In this case in the whole of the risk 

community the principle of exchange value prevails, i.e., the amount of fees have to be equal 

with the volune of damage
5
 in the long-term. In order for the risk community to remain intact 

the principle of the exchange value has to be valid at the level of producers as well and so in 

the long term insurance fees paid by producers have to be equal with the damages received by 

producers. 

With risk-sharing insurance the situation is somewhat different. As we have seen 

earlier in addition to the risk community there is one more participant the insurance company 

which organiss the community and manages affairs. Any insurance company that incurs costs 

in relation to organising, assessing damage and paying out damages does these operations in 

the hope of gaining profit. Thus, the principle of exchange value will not prevail even 

globally, at the level of the risk community, since the mount of the fees paid will equal he 

amount of money paid as damages, the cost and profit of the insurance company and the risk 

community will receive back less than it paid in. 

And despite everything, as it was shown earlier being a member of such of such a 

group is always more favourable for the producer since a risk-community organised in this 

way can give more guaranties for paying damages than a small self-protecting one. 

To achieve such a status, however, the boggest possible risk-community is to be 

created each member of which expects that the amended principle of equivalence (fee = 

damage + the producer’s share of the the insurance cost) should also apply to him in the long-

run. this means two things: on the one hand the insurance company has to make all efforts to 

drive all the producers in the risk community for the reason of organising a big risk group 

irrespective of the fact how much damage the given producer suffers and on the other hand it 

has to make all efforts to calculate a a fee that is suitable for all the producers and which is in 

proportion to the risk each individual producer has. This procedure, i.e., selling the same 

                                                 
5
 This principle of exchange value is the basis of property insurances and other non-life insurances. The pricing 

of life insurances is based on the probability of mortality.  So the less is the chance of somebody dying, the less 

expensive it is for him to get an insurance policy. The other difference is that while in the case of non-life 

insurances the basis for the fee is the value of the assets insured, life does not have abón exact value and so the 

basis for the fee to be paid is the amount of life insurance to be paid out. Those who have lots of money can pay 

the life insurance fee promising even a pay-out of HUF 10 million and those who have little money will pay fees 

for an insurance payout of HUF 1 million, and of course this fee is only one tenth of the previous one. 
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insurance product to different producer groups at different prices is called price discrimination 

and this is a case where the insurance company trying to commit this price discrimination 

divides the producers into well-separable groups that consist of producers suffering similar 

levels of damage. Thus the insurance company endevours to create homogenious groups hat 

are to form heterogenious groups for whic different prices will be set. 

It has to be noted that while the purpose of a classic price discrimination is the 

appropriation by the seller of the service of the surplus of the consumers buying the service 

and making inti a profit (economically rational but for a customer with a higher than average 

willingness to pay a harmful tenet) in this case the purpose of the price discrimination is is the 

proportionate sharing of insurance costs and profits among those buying the service and thus 

it is not rational but also favourable for all the consumers since a bigger risk cosiety which is 

in the making means cheaper prices for all the customers. The basis for difference in the 

judgement of the two types of price discriminations relates to the specific properties of the 

product to be sold: while the production cost of a classic manufacturing product is the same 

for every buyer, the insurance product is only seemingly the same (insurance against hail) 

since this product means a different service and cost in the cas of each individual producer – 

in the case of a producer suffering from damagefrequently it means paying five times in five 

years while in the case of a producer suffering damage less frequently it means payin only 

once in a five year period. 

The pricing of insurances also well illustrates the essence of insuranc, which is wort-

while summarising once again: The insurance company is not a charitable institution which 

gives the producer back more than he has paid in. The insurance company os not a cure-for-

all, which will eliminate all the damage occurring in the risk-community. The insurance 

company as a tool for risk management cannot and has nothing to do with the damage 

occurring in the risk community. The insurance company has one task: to spread the damage. 

With damage to agriculture the only problem is not that it is not distributed evenly and 

spatially among producers costing hundreds of millions of HUF but also they it occurs in a 

concentrated way, as if at intersections, over time and space and cause considerable damage 

to the producers suffering from the damage and so threaten with the risk of bankruptcy the 

producers, maybe through no fault of theirs. This means the real damage since a case of 

damage may make entrepreneurs go bankrupt who can otherwise produce successfully and 

efficiently, produce value and employing live people. 

thus the one of the main objectives of the insurance system may be as follows: there 

should not be one single producer in the risk community who, due to the reason of the risks 

insured, has to quit production. 

 

 

2.4. Types of insurance in agricultural production 

 

 

In the chapters above we had an overview of the fundamental concepts of risk 

management and insurance. In what comes below we are going to deal with a narrow aspect 

of insurance only: the types of insurance that can be closely related to agricultural production. 

These products are going to be analysed in more detail and we will not deal with the 

introduction of other types of insurance because these other types emerging as opportunities 

for agricultural producers do not contain special features – a life insurance works in the same 

way for a farmer as for an employee and the same can be said for flat or third party motor-

vehicle insurances – while insurances that can be linked to farm-production differ by crops, 

animals and technologies. At the same time agricultural insurances are closely linked to 

production risks, which increase constantly due to the climate change and they are expected to 
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improve, to adapt themselves to the new developments and farmers are also expected to show 

more interest in these products. A third fact is that step by step the agricultural policy of the 

USA seems to find the most expedient way of supporting agricultural producers in the 

insurance industry (Zulauf and Orden, 2012) and this is the example that the EU usually 

follows with some delay. So it is imaginable that within a decade or two these aspects of 

insurances will play a much bigger role in the CAP. 

 

On the basis of the level of coverage a type of insurance provides for the farmer we 

can list the following types (Bielza et al, 2007): 

 Simple insurance: the first and at the same times the simplest and cheapest form in the 

history of modern insurances. It offers protection against one risk factor only. The classic 

example is the insurance against hail. 

 Insurance package: is the next step in insurance product development – it came to life by 

combining several simple insurances and so it contains several risk factors in one unit: 

e.g., hail, fire, storm, winter frost. Obviously, it is more expensive than an insurance 

against a single risk but since there is no close correlation between the risks included in 

the package, its price is less expensive than it would be if one took out a single insurance 

against each risk. In the case of this insurance the effective assessment of the volume of 

damage and the precise separation of the damage related to the individual risks, which can 

be a serious challenge – I do not have corn because the hail destroyed it (the insurance 

company pays) or because there was a drought (the insurance company does not pay) – 

especially when one had both types of damage on the same field. 

 

In the case of these two types of insurance a differentiation between the coverage for 

qualitative and quantitative damage is typical, especially as regards crops for direct human 

consumption such as fruits. Typically, quantitative damage means thee loos in yield due to the 

damage factor, the risk, while qualitative damage is the unhealthy change in the quality of the 

crop: a classic example is the apple damaged by the hail, which can only be sold to be 

processed into apple juice even if the damage is very small (aesthetic). It cannot be stored or 

sold for direct consumption, which is a serious, up to 50-90% loss in price for the producer. 

 All risk insurance. The next step is insurance against all the risks of a given crop. Here the 

insurance company does not deal with the analysis of the signs of damage and is only 

interested in the final volume of the yield. Obviously, it can be used with absolutely 

reliable farmers, under well-established management as technological damage is also 

included. But there is no need for complicated damage assessment, the separation of the 

damage caused by individual risks and so it may also be this much less expensive than the 

previous insurance. 

 Full circle all risk insurance: it not only one crop but the outputs of all the sectors of a 

farm are insured. It can be characterised in the same way as the previous insurance – it can 

be used only with reliable customers where the records of the different sectors are kept 

precisely. In the case of this insurance, the insurance company will only pay if the total 

output decreases below a certain threshold level and the individual decreases in the 

individual sectors are not paid for as damage. The fee payable for this insurance may be 

suitable for a farmer because it refers to farm level and the risks are levelled out between 

the different sectors. 

 Revenue insurance: the essence of this insurance is that it provides protection not only for 

farm output but price risk as well since the insurance threshold value refers to the sales 

income of the farm and so payment may be made either the yield is low or the price is 

unfavourable. The fee for this insurance is regulated by the natural hedge – if the loss in 

the yields is compensated by the prices, there is no payment made. This insurance can 
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only work well if the records and accounting are kept properly. There are nice known 

examples in the USA and Canada as well. 

 Income insurance: The next step in the development of insurance constructions. In this 

case it is not only risks related to the output (yields, process and so the sales revenue) are 

considered but also the ones related to purchases (cost risks) and so the income of the 

farm is insured. This type only exists in the USA. The same is valid for it as for the 

previous insurance – it can only operate under reliable record- and bookkeeping 

conditions. 

 Index insurance: In the cases of the insurance types listed so far we have continuously 

remarked that they can operate only under efficient damage assessment or precise record 

keeping conditions. This, however, cannot always be achieved since the more complicated 

a system is, the higher is the moral hazard of the farmer tampering his data in the interests 

of gaining higher damages. This is the problem the index insurance eliminates. While in 

the cases of the insurance types above, the insurance company makes payments on the 

basis of the individual cases of damage and records of the farmer, in the case of the index 

insurance the damage caused to the farmer is established by the insurance company on the 

basis of a calculated index, which is valid for a certain type of farm and / or a certain area. 

This index can be the regional yield level or the sales income established by the statistical 

agency, or remote data from a meteorological or other satellite (e.g., monthly 

precipitation, soil moisture, vegetation index, etc.). Its advantage is the lack of the moral 

hazard, it is very cheap (there is no need to collect individual data about the damage) but it 

is not very precise and so only provides a rough coverage of the producer’s risk and 

under- or over-compensation may occur
6
. This type of insurance is mostly wide-spread in 

North-America as according to insurance traditions in Europe one must not gain wealth 

from an insurance and so the index insurance (where over-compensation may occur) is not 

accepted. 

 It can well be seen that there may exist quite a large number of insurances and 

the development of the insurance market of a country is shown by the number of products 

offered on the market. This seems to contradict the fact mentioned earlier, namely, that the 

insurance company tries to create as big risk communities as possible. It is true that when 

there are a lot of products, a lot of small risk communities can be established. Since, 

however, these risk communities were established to cover partly similar risks there is an 

opportunity to distribute the risk among them. The basic method for this is the institution 

of counter-insurance. This means that when the risk community has been organised the 

insurance company can pass on part of the risk that has been passed already, can take out 

an insurance with another insurance company, a counter-insurance company for the 

coverage of the damage occurring within the risk community. This counter-insurance 

company can be another insurance company that deals with farmers in the same direct 

way but it can also have counter-insurance as its main profile, i.e., it deals with other 

insurance companies only. At this (global) level the risk is distributed to such a high 

degree as the comparison of hurricane hazards in the USA with weather hazards in 

Europe. 

 

 

                                                 
6
 Over-compensation occurs when the payment is higher than the value of the actual damage: the whole county 

suffered from drought so all the farmers in the county receive compensation. Even the ones who did not suffer 

any damage as they happened to get a local rainfall. Under-compensation is when one gets less compensation 

than the value of the damage: there was no frost anywhere except a small area where frost usually occurs. So 

despite the fact that the orchard suffered damage from a frost, the farmer will not get any compensation since the 

county averages were good.. 
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2.5. Major insurance and damage mitigation product in Hungary 

 

 

In the previous subchapter currently existing insurance products and types were 

introduced. In this subchapter an overview is given of the insurance opportunities available in 

Hungary. 

In general, it can be said about insurances that simpler insurance are typical on the 

domestic market. One reason is that the development trajectory of the insurance market is 

short and broken up (altogether 60 years from 1890 to 1945, which is made complete by the 

20 years from the 1990s compared to the undisturbed development of 140 years in the USA) 

and its institutional environment is still vague and is changing continuously, which is 

unfavourable for the establishment of clear, transparent relations in the life of the economy 

and goes on providing great opportunities for the success of moral hazards and the selection 

of the unfittest. As a consequence, domestic insurance companies give preference only to 

those insurance types that their employees can control in an exact way. Accordingly, on the 

domestic market typically only simple and package insurances can be purchased and for lack 

of reliable farm records at present (2012) we have to do without yield, income and revenue 

insurances as well. 

 

2.5.1 Crop insurance 

 

For our domestic crop cultures the biggest hazards are the drought, hail, different 

water related hazards, (waterlogging, floods, rainstorms) and frosts (winter and spring) (figure 

2.7). The importance of other types of damage (storm, sandstorm, fire) is marginal in 

comparison to the previous ones although can be significant in certain crop cultures. 

In contrast, however, one could take out insurances against hail, fire, storm, winter 

frost and certain special types of risk over the past few decades since only they met the classic 

criteria of insurability. There were a few single insurances that contained risks in addition to 

those listed (e.g., drought, waterlogging, flood) but only a small number of special customers 

could take out insurances against these hazards and 99% of the farmers were excluded. In 

what follows an overview of these hazards are introduced on the basis of Kemény et al. 

(2010) 

 Damage done by hail: The probability of damage done by hail occurring is the highest all 

over Hungary The probability if its occurrence is the highest right during the growing 

season of crops. According to their sensitivity to hail insurance companies classify the 

individual crops in risk categories and charge accordingly, which is expressed as the 

percentage value of the production value yield multiplied by price). Cereals (wheat, 

barley, oats) are included in the least risky category together with green-, forage- and 

mixed-feeds. They are followed by corn, sunflower and rape. As regards damage done by 

hail it is mainly arable vegetable production (paprika (green pepper), tomato, etc.) are 

exposed to increased hazards. It is characteristic that while in the case of arable crops the 

insurance fee is in the region of one per cent of the production value price, it can be up to 

10 % in the case of vegetable production and orchards. 
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Figure 2.7: Damage through disaster in crop production 
Source: Own development based on Dezsény – Szöllősi (2009) 

 

 All the cereals, commercial corn, seed production either for consumption or propagation 

material sorghum fibre hemp, fibre flax and fruit production in planted orchards can be 

insured. The insurance of crops against fire provides coverage for serious damage through 

fire is extremely cheap even in the case of crops of one year or several years” standing as 

long as the crop is not harvested. In the case of cereals the fee is in the region of one per 

cent. The insurance of woods against fire is more expensive (at present this is the only risk 

passing which is characteristic with forestry), which can be 1-4% depending on the variety 

(for pines the fee is higher than for deciduous trees). In addition, the size of the area and 

the terrain (flat or hilly) may also differentiate the charges. 

 Damage through storm: Typically, insurance can be taken out for cereals only, but in 

packages it is often found coupled with hail and fire. A special case is damage through 

sandstorm. It is primarily the sugar beet that is exposed to this type of damage but 

vegetables and herbs sown from seeds are also in danger. The charges are typically in the 

range of 1-2%. 

 Insurance against damage through winter frost can be typically taken out for winter 

cereals, forage mixes and winter coleseed. Differentiation sometimes extends not only to 

crops but areas as well. Since rape is extremely sensitive to frost its fees are the highest 

and in the region of 5-10%, while in the case of winter cereals and feed mixes fees in the 

region of 0.70-1.30 can be calculated with. 

 

Besides these, from an insurance point of view, well-behaved types of damage against 

which there has been insurance for a long time on the domestic market, there are some that 

are misbehaving: these are: drought, waterlogging, flood and spring frost insurances. 

 Drought: is basically a risk factor for all arable crop cultures and animal feedstuff 

producing areas that are not irrigated. Evidently, it does not do any good to orchards and 

vineyards either but woody plant can endure drought more easily due to their root and can 

have access to ground waters at deeper layers. Out of arable crops the most susceptible is 

the corn due to its high demand for water and its yield volume related to green mass 

necessary for development. Cereals and the rape are less concerned for reason of being 

harvested earlier as a result of which they are only concerned by spring and early-summer 
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droughts while corn can be damaged even by the classic summer (July-august holiday 

period) droughts. The sunflower is less sensitive due to its smaller water requirement and 

more aggressive root development. 

 Waterlogging: t can cause serious damage in the case of any crop, especially when we can 

speak of waterlogging for a long time or serious moistening. If crops cannot get enough 

air, they will simply get choked. The well-aerated soil is especially important for woody 

plants, vines, fruits and more demanding cultures and vegetables and so waterlogged plots 

are mostly sown with cereals and oil seeds. Of course, it is meadows and grasslands that 

can most endure with waterlogging but unfortunately with animal husbandry losing 

ground they have also lost importance. 

 Flood: A basically mechanical damage is meant by it and its other damaging factors and 

characteristics are the same as those of waterlogging with the difference that in this case it 

is not only the root system but the whole plant is stifled. 

 Rainstorm: is a mechanical damage only and means erosion. It is typical in hilly regions 

(the rainstorm takes the soil and plants away from the top of hills and so buries the plants 

at the foot of hills).  

 Spring frost: it is the ‘sceptre’ of orchards and to a lesser extent of vineyards, basically. 

When there has been mild weather preceding the Icemen (as it is characteristic that 

Sándor, József and Benedek bring hat in sacks), then temperatures in excess of 3 degrees 

Celsius (especially those of 7-8 degrees) will cause a damage of 100% and loss of yield in 

orchards. 

 

Why cannot these hazards be insurable according to classical considerations? First of 

all because they cannot be considered as real probability variables: under domestic weather 

conditions there is a drought waterlogging and spring frost every year (what is more this latter 

one is needed for the clarifying fall of the blossoms in orchards – since the yield is going to be 

nice if not all the blossoms remain in the tree) – the question is not the occurrence but the 

extent. A further difficulty is that risks are not independent- when one farmer has suffered 

damage the other one will also. This is also the case for drought (it mainly concerns the Great 

Hungarian Plain)  and is even more an issue as regards waterlogging as water will always 

flow downwards and so it is always almost the same places that are waterlogged , but even in 

the case of spring frosts, the occurrence of cold usually concerns everybody and in addition 

the orchards are mostly located in one place, in Szabolcs  county and thus Komárom or Győr 

counties cannot compensate for the damage in the orchards in Szabolcs once they do not 

produce apples or only produce them to a very small extent. 

 

Notwithstanding, there have been insurances against drought, waterlogging, flood, 

rainstorm and spring frost since 2012. The solution was a state intervention
7
: on the one hand 

the state determined that insurance can only be provided at 50% absolute own risk (in the case 

of rainstorm and flood 40%), which means that up to 50% loss of the yield the insurance 

company will not pay and at a loss of 51% it will only pay for the 1%. On the other hand the 

state gives the farmer a 60% subsidy (discount) of the fee if he buys the insurance and thirdly, 

this insurance is marketed only in a package together with insurance against hail, storm, 

winter frost, drought, rainstorm and spring frost. In other words it means that since there is 

drought and spring frost every year, these are not insured, only drought and frost as these are 

probability variables, they do not occur every year. Since the insurance would be very 

                                                 
7
 The basis for it was created by law CLXVIII. of 2011 on managing weather and natural hazards related to 

agricultural crop yields, which – as it notes in its preamble – considers the management of ever increasing risks 

imaginable only through the joint effort of producers, insurance companies and the state. 
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expensive even in this way, especially in the counties on the Great Hungarian Plain where 

there is always drought, and because the insurance companies in addition to differentiating by 

crop also segment the area considerably, the state provides huge subsidies lest farmers in the 

most hazardous areas should be forced out of the risk communities. And finally, there is also a 

fee discounting on the basis of a negative correlation, i.e., if there is a serious drought (there 

are no clouds in the sky), there is usually no damage done through hail (it is difficult without 

clouds…). 

One can ask why waterlogging was left out of this arrangement. The explanation is given by 

the nature of water: it always flows downhill. Thus in opposition with e.g. the drought it 

always occurs on the same field and typically even damage through this catastrophe is not a 

probability variable. And it is exactly not one although less serious damage, moistening 

through waterlogging may occur here and there depending on where there has been more rain. 

So not until a precise waterlogging field survey map has been prepared, on the basis of which 

field that usually become waterlogged at 90% probability can be excluded, the problem of 

waterlogging will be adjourned. 

 

2.5.2 Animal insurance 

 

The main types of animal insurances are insurances against damage through disaster, 

accident insurances and health insurances. The animals that can be insured are primarily 

agricultural farm animals (cattle, sheep, goats, pigs, poultry, horses, mules and donkeys). 

Young animals are insured from weaning until a particular age. Breeding animals, young 

breeding stock and extremely valuable animals are usually insured individually on the basis of 

their unique identification. 

Animal insurance is special in that the settlement of the damage is not done by way of 

a site investigation but by asking to submit the documents verifying the death of the animal, 

which are as follows: public authority veterinary surgeon’s certificate, proof of receipt of the 

corpse, death certificate, other certificates, bill of weight of a compulsory slaughter, accounts 

of sale and in the case of damage through fire the official certificate issued by the competent 

fire-fighting authority. The other special feature is related to infectious diseases: since 

pandemics can mean a national or even a global hazard every pandemic has to be reported and 

the animal stock has to be quarantined and in certain cases killed. Since the killing is done 

under a state order, in the case of pandemics the state will reimburse farmers for their losses 

due to killing their animal stock. Accordingly, animal health insurances can include only non-

infectious diseases. 

The main types of animal insurance are as follows: 

 Insurance against damage through disaster: this type of insurance includes the following: 

damage through flood, rainstorm, earthquake, landslide, the collapse of unknown hollows, 

damage caused by an unknown vehicle, hail, explosion, fire, storm, stroke of lightning and 

the breakage of water and steam pipes (technological fault). Some insurance companies 

have the coverage for these risks in property insurances(e.g., the insurance of an animal 

house) while in the case of others for health insurance the use of the above is a 

precondition. 

 Classic accident and health insurance: in this case the insurance company made a payment 

after each animal death, typically at a relatively high (20%) own risk. In the case of this 

insurance we cannot speak of a predetermined fee. The reason is that even in the case of 

the same animal breed the death rate largely depends on the keeping and feeding 

conditions of the farm (farm-specific factors). Before the year 2000 this was the typical 

type of animal insurance in Hungary but today it is relatively rare. 
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 Insurance against pandemics: as it has been mentioned above the state will provide 

reimbursement for losses resulting from the compulsory killing of animal stock and so 

insurance companies cannot undertake risks in this case. In addition, however, farmers 

also suffer secondary losses which are not reimbursed by the state but insurance 

companies can. Such an item can be the missed profit due to the quarantine measures 

introduced because of a disease or part of the costs of replacing an animal stock. Certain 

insurance companies offer exclusive foot and mouth disease insurances for sheep and 

goats. In the case of cattle this can be supplemented with insurance against BSE and for 

pigs the offer or the foot and mouth disease may be extended to include swine fever. 

 Insurance paying in the case of animal death in excess of the average: animal death is a 

natural concomitant of animal husbandry. Thus we can say that animal death is not a 

probable but a sure event. This insurance serves this purpose (and the misuse occurring in 

the case of classic accident and health insurances), which offers reimbursement for 

damage through death exceeding the usual rate (which is already a probable event) on 

animal farms. All the individuals of the animal breeds to be insured have to be insured 

according to individual age groups. This type of insurance cannot be taken out on its own 

but in combination, as part of the animal insurance against damage through disaster. 

 

Just a few words about the classic accident and health insurance, which has 

disappeared not only in Hungary but in Europe as well. The reason is relatively simple: over 

the past 20 years the animal keeping technology and veterinary science have improved so 

much that animal death is no longer a probability event but is due to some kind of 

mismanagement. One can say that the costs of animal medicines have “eaten” the insurance 

fee and the same objective (the elimination of animal death hazard) can be achieved more 

cheaply by the technological management of the risk than by passing the risk to insurance 

companies. 

 

 

2.5.3 Collaboration between the mitigation of damage and insurance after 2012 

 

 

Seeing the range of insurances on offer and sensing producers’ demands for 

compensation in the case of waterlogging, drought and spring frost, the government 

established The National Agricultural Damage Mitigation system around the middle of the 

first decade of the first decade of the new century, which aims to later mitigate (moderate and 

not reimburse) damage linked to risks that were not covered by insurance at the time
8
. the 

system worked on a voluntary basis and according to its own principles it formed a basis from 

farmers’ contributions, which were minimal (in comparison to insurance fees – half, one third  

and in the case of valuable crops one hundredth, thousandth of it) and this money was 

complemented with the same amount by the government. This fund was distributed on pro 

rata basis, according to the volume of damage among farmers who declared damage and so if 

there was a demand for HUF fifty billion as damages and the basis was HUF 50 million only, 

every farmer received 10% of his claim for damages. 

 

The mitigation of damage rather resembled a farm level yield insurance since it started 

giving compensations at losses of over 30% in relation to the total of a crop culture but the 

                                                 
8
 The legal basis for the state intervention system was established by law LXXXVIII of 2006 on the National 

agricultural damage mitigation system. 
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volume of compensation was not guaranteed and so this system did not qualify to be called an 

insurance. 

The system was criticised several times (low producer interest, unsatisfactory 

checking of damage claims, minimum efficiency – typically 10-30 5 of the damage registered 

was compensated for) and so with the introduction of state insurance fee support it became 

part of the new risk management system. 

As a major change compulsory membership was required over a certain acreage 

(typically 5 ha in the case of vegetable crops and orchards, and 10 ha in the case of arable 

crops) and so the risk community was considerably expanded and also it was prescribed that 

the mitigation of damage could start at the 100% level only the farmer had an agricultural 

insurance of some kind while in other cases he could get only a maximum of 50% of the 

damages claimed. This way farmers were considerably urged to take out insurances. 

On the whole, the risk management position of producers improved over the past years 

and they have more and more opportunities to manage risks. On the one hand they can take 

out the traditional simple insurances
9
and on the other hand they can take out the state 

subsidised insurance package (the so-called “A” package) that includes eight risks (hail, fire, 

storm, winter frost, drought, flood, rainstorm and spring frost). Eventually they may as well 

not take out any insurance as they are part and parcel of the mitigation of damage. 

In what follows we analyse what level of protection the combinations of the different 

means of mitigation of damage provide on the basis of the 2012 structure give our domestic 

producers. 

Figures 2.8 – 2.10 show that at a loss of yield of 55%, i.e., at a yield of 45% what kind 

of damages a farmer may calculate with depending on whether he has bought a subsidised 

package, a simple insurance or has become member of a damage mitigation system. 
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Figure 2.8: The compensations of the producer taking out an insurance and receiving 

mitigation of damage within the risk management system 
Source: own development 

                                                 
9
 Under the regulation of 2012 fee subsidies are due even for simple insurances but typically less than the 

maximum intensity of 65%  and this one is even if the compensation is given in the case of a damage of over 

30% yield loss. this stipulation exists due to the EU regiulation as fees can be subsidised from EU funds only in 

the above case. 
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In the figures, the columns in colour refer to the damage thresholds and the damages 

paid by insurance companies while the dotted columns show the maximum levels of the 

mitigation of damage, the average level of the mitigation of damage typically was one eight or 

tenth of it. 

As it can be seen from figure 2.8 in the case of a yield loss of 55% through hail, fire or 

storm the producer can expect a compensation of 25 percentage points from the insurance 

company (minus the own risk undertaken by the producer, which is 10 % of the damage 

verified, but in the future we are going to disregard this aspect for reason of simplicity), while 

in the case of a winter frost 20 percentage points, the resowing cost of the destroyed crop can 

be calculated with. In the case of drought, spring frost, rainstorm or flood the compensation is 

5 or 15 percentage points, while in the case of waterlogging there is no compensation. For 

hail, fire and storm the insurance companies also offer a supplementary, not a fee-subsidised 

package as well for giving compensation for damage of below 30% and so the customer will 

receive the same service as he has become used to over the previous years, i.e., the insurance 

company will give a compensation for damage of over 5%. 

According to regulations the compensation paid out by the insurance company has to 

be deducted from the amount for the mitigation of damage and so in the case of hail, fire and 

storm a maximum of 24% points, in the case of drought, spring frost, rainstorm and flood 

40% or 32% points while in the case of waterlogging 44% points are compensated for. On the 

basis of our experience for the past years we can say that due to lack of funds for the 

mitigation of damage adjudicated only 10-20 % was paid out and so looking at it in a realistic 

way the above figures were 2.4 percentage points in the case of hail, fire and storm, 4, 3.2 and 

4.4 percentage points in the case of drought, spring frost, rainstorm, flood and waterlogging. 
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Figure 2.9: Compensations of the producer taking out a simple insurance and taking 

part in damage mitigation in the risk management system 
Source: Own development 
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compensation would already exceed 80% of the total yield loss and this is forbidden by EU 

regulations. 

Those producers who take out one or all of the simple insurances (hail, fire, storm, 

winter frost) and take part in the mitigation of damage (figure 2.9) are in a very similar 

position to the one in the case of insurance “A” at a yield level of 45%. In the case of damage 

through hail, fire, storm, winter frost the compensation from the insurance company and the 

damage mitigation system is the same, while in the case of damage through drought, 

waterlogging, rainstorm, spring frost, flood it is expected between 44 and 4.4 percentage 

points (but nearer the latter). The question emerges: why should a wheat producer take out an 

“A” insurance when there is almost no difference between insurance “A” and the packages of 

simple insurances? The answer is given by the example of the case of the drought eliminating 

100% of the yield(there were quite a few such cases in the year 2012) since in this case the 

producer who has taken out an insurance “A” will get 5§% from the insurance company and 

4% from the damage mitigation system, which is a total of 54%, while the producer who has 

taken out a package consisting of simple insurances is expected to get 8% from the damage 

mitigation system, which is about 10% of the potentially available 80 percentage points. 

 

Those producer who are members of the damage mitigation system but do not wish to 

take out insurances (figure 2.10) are to get considerably smaller compensations than their 

peers who have taken out insurances. It is not only so because they do not receive 

compensations from insurance companies but also because if a producer has not got an 

insurance that covers at least 50% of the value of the yield, he can only get half of the 

compensation for damage mitigation. Thus, as the example shows, at a yield level of 45%, in 

the case of each damage he will get a damage mitigation of a maximum of 22 percentage 

points, which is likely to be nearer the 2.2 percentage points instead of the usual 44 or 4.4 

percentage points. 
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Figure 2.10: The compensation of the producer only taking part in the damage 

mitigation system 
Source: Own development 
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Chapter 2 

 

Summary 
Every agricultural business has to face hazards and risks in connection with its 

activities. This cannot be in a different way since as the definition of hazards says the 

probability of the occurrence of the damage related to the business decision, which is 

undertaken by the entrepreneur because he believes his decision will have a positive outcome. 

The major types of hazard (price, business, property, personal, institutional and financial 

hazards) apply to all businesses but there exist also special ones to which only agriculture is 

subject (weather, accident, pest and disease, management risks). These latter ones stem from 

the fact that the agricultural producer works with living substances (more sensitive than inert 

materials) in a natural (more changeable than the one built by man) environment. 

The four steps in risk management are the exploration of the risks, their evaluation 

(these two together are the risk analysis), their targeted management and the continuous 

monitoring of risk management. The management of the risk can be done within the business 

and by passing the risk to external agents. The decision will be influenced by the magnitude 

of the damage, the probability of damage occurring, the magnitude of business reserves, the 

prices and effects of the risk management tools  and the willingness of the producer to take 

risks (is he evasive as regards risks or not). The control of risk management and its continuous 

revision is necessary due to continuous changes in the conditions (the magnitude of damage, 

the probability of damage, reserves, tools, attitudes). 

In the case of risks that apply to every producer equally we can speak of institutional 

level risk management. If the risks of producers are independent of one another (individual 

risks) it is the insurance, if they depend on one another (systematic risks) it is the commodity 

exchange that provides means for the management of the risk. The criteria of insurable risks 

are: the independence of the risks, the known probability of the damage occurring, the 

management of moral hazards and the selection of the unfitness. The pricing of property 

insurances is conducted on the basis of price equivalence by using price discrimination. 

The major types of agricultural insurances are: simple, package, yield, farm, income, 

revenue and index insurances. 

On the market in Hungary there are basically simple and package insurances available. 

The kinds of hazards that cause major damage are hails, fires, storms, winter and spring frosts, 

floods, waterlogging, and rainstorms. Out of them the last five can be insured with 40-50% 

own risks with state subsidies only. Animal insurances characteristically pay only in the case 

of damage through disaster and if the number of deaths differs from the average, and cover 

the additional costs of pandemics. The classic types of accident and health insurances, which 

paid for each animal death, have been withdrawn from the market parallel to the 

improvements in the technology of animal keeping. In the case of crop insurances there are 

opportunities to combine state fee subsidised, not fee subsidised insurances and the state 

mitigation of damage, which together may provide considerable protection against weather 

hazards. 

 

Control questions: 

1) Explain the concept of insurance. 

2) List at least five types of hazards which every entrepreneur has to face and three ones that 

are only characteristic of agricultural production. 

3) List the four steps of risk management. 

4) List the major types of solutions in risk management. 

5) Give a list of the major determining factors as regards deciding how the damage is 

managed. 
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6) Explain the concept of the natural “hedge”. 

7) Explain the difference between the risk and uncertainty. 

8) List five reasons why risk management has to be controlled at definite time intervals. 

9) Explain what the appearance in the role of risk takers of different market agents depends 

on when the producer passes on the risk. 

10) List the criteria for the insurability of a risk and explain the importance of these criteria. 

11) Explain what the role of equivalence in insurance is. 

12) List the types of agricultural insurances and explain how and which problems generated 

by certain types are solved by other types. 

13) List the major risks of our domestic crop production. 

14) List the major risks of our domestic animal husbandry. 

15) Introduce the cooperation of the damage mitigation and the insurance system in crop 

production. 

 

Question to improve competence: 

a) List cases when a given risk is managed by the use of several (internal, external) 

management tools simultaneously (e.g., I forbid smoking near the animal house and also 

build a tank for water in case of fire (risk management within the plant) and I also take out an 

insurance against fire for the animal house (Risk management outside the plant). 

b) What influences most the willingness of the producer to take risks in the course of taking 

risks? (The structure of resources – The higher the ratio of external capital, the less important 

becomes what the producer wishes to do.) 

c) How is the range of tools of producers working on loans expected to change when interest 

rates increase and everything else remains unchanged? (the cost of renounced profit of 

forming reserves decreases but since we are talking about a producer who works by using 

loans and whose freely disposable income will decrease further as interests on credit 

increase, the demand for passing risks merges even more markedly.) 

d) Say examples for the following risks in agricultural production: catastrophic – unlikely, 

causing medium damage – likely, causing minimal damage – very likely. For each risk say an 

internal and an external way of management. (death through accident – care, insurance, 

animal diseases – animal medicines, accident insurance for animals, delayed payment by 

buyers – the selection of partners, factoring outstanding debt.) 

e) Say examples for risks which can be passed to several agents by the agricultural producer? 

(Price risk – stock exchange, contract at fixed prices, income insurance, state subsidy, the risk 

of drought – stock exchange, insurance against drought, state mitigation of damage.) 

f) Give an analysis of how the moral hazard of the producer will change parallel to the 

amortisation of an asset purchased at new value? (Increases – the increase in the asset 

continuously increases if damage occurs.) 

g) How does the development of satellite remote sensing technology influence the problem of 

asymmetric information? (Decreases it – I can look back on what the crop looked like before / 

after the damage occurred.) 

h) Give an analysis of how the size of the black economy influences the spread of the 

different types of agricultural insurances. On this basis, the existence of which insurance type 

could be justified on the Hungarian market?) (The bigger the size of the black economy is, the 

more important the assessment of the damage by the insurance company becomes – for this 

reason the index-insurance would be a good solution.) 
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3. Ways and procedures to support strategic decisions 
 

 

3.1 Suitable methods for analysis exploring the situation 

 

 

 The origins of the name strategy can be traced back to the Greek. The word stratos 

means army and the strategists themselves were nothing other but masters of the martial arts. 

The task of the “strategos” was to plan the battle in a way that it led to a victory on the one 

hand, and that on the other hand this victory was achieved at the price of the fewest possible 

number of men lost. Strategists were clear about the resources, armament and soldiers of their 

own armies but naturally could not be aware of the similar resources of their enemies and did 

everything to examine, analyse and find out as much as possible about the strengths and most 

importantly weaknesses of the enemy. They created an organisation to gather information and 

like busy ants worked on analysing, collecting news, figures and ideas from each and every 

aspect. They decided on the way time and the location of the battle on the basis of the secure 

internal facts and the occasionally only hypothetical external information. The task of the 

modern strategist has not changed a bit in relation to ancient expectations. The only difference 

is that the task has been shifted to business life. Those devising strategies have to make 

decisions in the knowledge of own resources (instruments, people) as regards in what form, 

how, when, with whom and where to fight the business “battle” with the opponent about 

whom we have much less information than about ourselves. 

 The category of strategic planning and strategic management came to the foreground of 

the interest of business life in the 1970s. Almost every company, local authority, profit-

making or non-profit organisation, region, country and commonwealth has been dealing with 

planning for a very long time. It would be impossible to manage and administer either smaller 

or bigger companies, regions, countries or commonwealths without planning. Thus, planning 

is nothing new in either business or non-profit lives. What, however, established particular 

strategic planning in this field and brought about flourishing management was that the 

“traditional” planning method was not prepared to handle unforeseeable events. What do we 

mean by the word “traditional”? The traditional nature of planning builds on a kind of logical 

relational system (Figure 3.1). 

 

I. Exploring the situation 

    

1. An analysis of the natural and the economic environments 

2. An analysis of the capital goods, human resources 

             - Invested assets (intangible assets, tangible assets, invested monetary 

assets) 

            - Current assets, (Reserves, accounts receivable, funds) 

            - Human resources 

II. Concept (preliminary plan) 

III. Technological planning (production, service)  

IV. Preparing the financial plan and balance sheets 

 

Figure 3.1: The hierarchical structure of the elements of traditional planning 

 

 As we can see in table 3.1, the first tasks in this relational system are the exploration 

and the analysis of the situation. While exploring the situation the external environment, the 
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natural and the economic environments are evaluated and then the internal resources of the 

business are analysed. The internal factors – first of all the capital goods – are analysed 

according to the extent of the scope for action that our instruments (buildings, machinery, real 

estates, etc.) and current assets invested provide for the business in relation to developing a 

future. The consideration of human resources also builds on existing resources. It examines 

what kind of tasks the current workforce is capable of doing and how prepared the physical, 

the administrative and the management staffs are to meet the challenges expected in the near 

future. Being aware of all these the given business will prepare it concept – or otherwise 

preliminary – plan. This preliminary plan pinpoints the major milestones, the more important 

tangible and achievable production and service parameters, which can be, for example, the 

number of items to be produced from the leading product, what kind of quantitative service to 

provide on the market (the number, quality of the product to be produced, the volume of the 

actual services to be provided). After having accepted all these items the so-called 

technological plans can be elaborated. In the course of this planning activity the scope of 

activities broken down to the most minute detail is planned according to the facts laid down in 

the concept. The quantitative and qualitative parameters of the activities related to the 

production or the service - procurement of materials, timing of human resource requirements, 

preliminary contracts related to suppliers, etc. – expressed in natural units. The detailed 

financial plan related to the activities is developed in parallel or following this activity. This is 

also important from the point of view that the given business/enterprise or non-profit 

organisation be able to plan its own cash-flow. The timing of borrowings necessary for the 

operation or in the case of temporary surplus capital the scope of favourable investments can 

be planned in the possession of this knowledge. Only if we are aware of all the factors above 

it is possible to prepare the different balance sheets – human resource balance, equipment 

balance, nutrient balance, etc. – and forecast and quantify when and how much of external 

resources have to be involved or identify surpluses in our own resources. 

 

The extent of 

changeability 

Characteristics 

1900 

Stable 

1930 

reactive, starting 

from the past 

1950 

anticipating, 

starting from the 

future 

1970 

explorative 

2000 

creative 

cognizability of 

events 

the events are 

unknown 

The events can 

be known on the 

basis of past 

experience 

Events take place unexpectedly, but 

we can always rely on past 

experience in forecasting them 

events are 

unpredictable, 

novel and 

unexpected 

The speed of the 

changes 

Slower than the 

speed of the 

reaction time of 

businesses 

It is near the 

reaction time of 

businesses 

The changes are faster than the reaction time of businesses 

The predictability 

of the future 

Easy because 

the events are 

of a recurring 

nature 

The future can be 

predicted from 

the past by using 

extrapolation 

The future holds predictable dangers 

and opportunities 

The future is only 

partially 

predictable, the 

occurrence of 

events can be 

implied from 

hardly 

recognisable signs 

 

Figure 3.2: The influence of the changeability of the business environment 

 

The deficiency in the logical system of the traditional planning illustrated above does not 
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consider the probabilities of the changes expected to occur in the future and so needs 

correcting. The events in the 1970s mentioned above called our attention and its importance 

was even more confirmed by the oil crisis in America in the 1980s. Considering the past 40 

years, the changes in the external economic environment occur faster and faster, unexpectedly 

and in unforeseeable manners. This is illustrated in figure 31. What can be identified from 

table 31? First that the ratio of the speed of external economic changes in the first third of the 

past century and the reaction time of businesses either proved that the business themselves 

generated the changes or pointed out that the business could forecast the changes in the 

external environment well in advance. This process has been reversed completely since the 

1970s. 

 

 The speed of the changes taking place in the external economic environment accelerated 

and the events occurred unexpectedly (figure 3.2). For example, nobody had a presentiment of 

the changes in the economic policy of the 1990s. Who would have thought in 1988 that the 

USSR would fall apart or that the Berlin wall would be demolished? The then president of 

Eastern-Germany, Honecker, in January 1989 predicted that the Berlin wall would be 

standing for another 50-100 years and despite the prediction its demolition started on 9
th

 

November already. Who would have thought in Hungary that the Soviet troops would leave 

the member states of an otherwise vegetating COMECON? Who believed that there was 

going to be a democratic transformation in the whole of Central-East Europe? Who had 

thought that the former state of Yugoslavia would fall to pieces? Who had an idea of the fact 

that a terrorist attack would demolish the twin towers of the World Trade Center in New York 

on 11
th

 September 2001? Who thought that as a result the banking secret recognised to exist 

forever was going to be revised? Demand deposits ceased to exist, the cash turnover of 

businesses came to be drastically regulated and the list is far from complete. Now we feel that 

the future can be predicted, forecast only from motifs that are very difficult to foresee. But, 

despite this, one has to make plans and it is worth doing so. One has to make plans even when 

it is difficult, when there are a lot of uncertainties that are hardly predictable or invisible, 

which cannot be managed by using the traditional planning tools. Still, how to do it? Well, 

this is what strategic planning as well as the theory and practice of strategic management 

expedient to carry out the plan, are suitable for 

 “Traditional” and strategic planning is different in a number of their elements. This is 

what table 3.1 calls our attention to. As we saw earlier, traditional planning works like well-

formed writing lines. It is easy to acquire and can be said to work like routine. 

 

 Table 3.1: A comparison of traditional and strategic planning 

 

STRATEGIC PLANNING “TRADITIONAL PLANNING” 

Not routine-like 

There is ambiguity 

Complexity 

Routine-like 

Continuous, recurrent 

Automatic, unchanging 

Embraces the whole of the organisation Characteristic of operations, partial areas 

Fundamental change Small change 

Driven by the environment or the 

expectations 

Driven by existing resources 

  

 In opposition, strategic planning must not be routine-like since it wishes to explore and 

prepare for changes taking place in the future and consequently it is charged with a high 
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number of complex, often uncertain and ambiguous circumstances. While traditional planning 

puts the primary focus on the operation and partial areas, strategic planning – in a number of 

cases – embraces the whole of the business / enterprise and consequently generates essential 

and considerable changes in comparison to traditional annual plans. And the really 

fundamental difference, which differentiates strategic planning from all other procedures, is 

that while the strategy is mostly driven by changes within the economic / political, etc. 

environment, or by the expectations of the owners, traditional planning is always determined 

by building on existing resources. 

 

 In the long run the strategy is nothing else but the management and the area of 

operations of an organisation (business/industry). In an ideal case the latter adjusts its 

resources to the changing environment, mostly to the markets, customers, clients in a way 

that this should meet the expectations of the interest group that manages/owns the 

organisation. (F. R. David 2007., G. Johnson and K. Scholes 1993, own development, by 

making use of the description of the concept). 

 

 It is evident from the conceptual definition that the most important element in the 

strategic plan is that it is the resources that are adapted to the changing environment and not 

the other way round. Projecting a changing environment, however, can never be reliable. It is 

charged with stochastic – probability-related – elements that make specialists elaborate 

decision alternatives. In connection with anticipation, inspiration let us now quote Albert 

Einstein, who said the following in this relation: “I believe in instinctive feelings, in 

inspiration. There are times when I feel I am sure of something, and I am right, while I do not 

know the underlying reason. Imagination is more important than knowledge-knowing itself, 

because knowledge is limited while imagination embraces the whole world.” Well, strategy 

may also follow Einsten’s ideas, namely, that anticipation, which may more precisely be 

called stochastic variables, have to be incorporated in the plans of the future inevitably. Ideas, 

the human nature of man are to be incorporated since, after all, all decisions are executed by 

people. It is important that in addition to factual knowledge, building on soundness, 

reasonable risk-taking should also appear in decision-making. In order to do so, however, it 

has to be accepted that the business/industry, the region, the country or the commonwealth is 

not only an indifferent pile of physical instruments, properties, buildings and machinery but 

humanity, the man and the senses and feelings characteristic of these also appear. What is 

more, if we have to make an order of ranking, this is the most important element as regards 

building the future. Thus, the strategy does not only build on factual data, knowledge but also 

on inspiration provided by humanity. This is what makes it essentially different from the 

practice of planning well-established earlier. In addition, not only planning itself but 

management as well have been put on new bases. 

 

 Strategic management does not only deal with the more important issues concerning the 

organisation but also with the implementation of the strategy and its evaluation. The areas of 

strategic management are illustrated in table 3.2. 

 

 Table 3.2: Areas of strategic management 

  

Strategic planning Developing, drafting the strategy 

Organisation Implementation of the strategy 

Motivation 

Development of the organisation 
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Controlling Evaluation of the strategy 

 These are the elements: the strategic analysis, with the help of which the strategist 

makes efforts to understand the strategic situation of the organisation. The choice of strategy 

which deals with the possible forms of activities, their evaluation and making a choice of 

them. All these together are called strategic planning. The second major element of strategic 

management is the implementation. The implementation of the strategy deals with the detailed 

planning of the implementation of the strategic choice and the management of the necessary 

changes. The final and at the same time third stage of strategic management is controlling and 

feedback. 

 

 

3.1.1 Analysis to explore the situation 

 

 

3.1.1.1. Methods used to analyse the external environment of a business 

 

 The evaluation of the external environment of the business always has future relevance. 

What is analysed is what kind of future hazards and opportunities are foreseeable in the 

environment of a given industry/economy in order to achieve the mission and vision of a 

business in the long term. There are several methods available to evaluate the business 

environment. 

 

 The most wide-spread methods in use are: PEST analysis, External Factor Evaluation 

Matrix and Potter’s five factor model (Here we are going to deal with the first two in more 

detail). 

 

 PEST-analysis tries to give an answer to how political, economic, socio-cultural and 

technological factors expected in the future will offer opportunities and how they may become 

dangerous for the organisation/business (the acronym comes from Political, Economic, Socio-

cultural, Technological). As regards political factors we try to forecast what changes are 

expected in the environments of both foreign and internal politics (figure 3.3). We can analyse 

how the policy of the government may influence laws, the opportunities for intervention, the 

fiscal system and other areas of business life. The long-term agreements, contracts tying 

commercial policy n economic life may be important as regards achieving one’s vision. 

 

Government regulation 

Changes in taxation and jurisdiction 

Special customs tariffs 

The number of patents 

The strength of political parties 

Laws on environmental protection 

Government subsidies 

Import/export regulations 

Changes in the monetary and fiscal policies of 

the government 

Political changes in neighbouring countries 

Local regulations, taxes 

Opportunities for lobbying 

The size of the government budget 

Regulations for national and local elections 

National security protection, terrorism 

Links with neighbouring countries 

Protection against corruption 

 

Figure 3.3: Further opportunities for analysis to judge political factors 

 

 

 The second large area for PEST analysis is the examination of economic factors (figure 
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3.4). Factors related to economics and commerce can be analysed on the basis of short-, 

medium- and long-term forecasts as well. The aim is to try to give an answer is to what extent 

a given economic factor will help or jeopardise the area of operations of an 

organisation/business in the future. Thus, on the basis of the forecasts we can analyse 

expected interest rates on the money market and in banks, the expected values for inflation or 

unemployment, changes in the GDP, trends in its growth or decrease, market opportunities 

and limitations and also the nature of economic competitive situation and whether the policies 

of our competitors offer opportunities to get onto the market or not and what dangers are 

meant by the economic policies of the competitors. This can be an important area for analysis 

in order to realise the mission/vision and because of the possible withdrawals, grants, credit 

opportunities expected in the future. Areas for analyses can be, for example, the magnitudes 

of taxes, the possibilities of their changes in the future. also, the regulations on the costs of the 

charges on wages and salaries, withdrawals and their magnitudes can be calculated with as 

external economic factors. 

 

Possibility of obtaining credit 

The volume of freely disposable income 

Interest rates  

The rate of inflation 

The composition of the consumer basket 

The rate of unemployment 

Import/export factors 

Fluctuation in prices 

Monetary policy 

Financial policy 

The budget deficit 

Trends in the changes in the GDP 

The efficiency of the workforce 

The strength of the national currency 

Trends on the stock exchange 

Foreign capital 

Income inequality 

Tax brackets 

Changes in the EU economic policy 

 

Figure 3.4: Further opportunities for analysis to judge the economic factors 

  

The number of marriages 

The number of divorce 

The number of births 

The number of deaths 

The rate of migration 

Social security projects 

life expectancy 

Trust in the government 

Ethnic differentiation 

The level of education 

Sexual differentiation 

Average disposable income 

Retirement age 

Spending one’s leisure time 

Environmental checks 

social projects 

Free exercise of religion 

Demand for product quality 

The acceptance of authority 

Waste management 

The number of schools 

Recycling 

Water pollution 

Air pollution 

Taking social responsibility 

 

Figure 3.5: Further opportunities for analysis to judge socio-cultural factors 

 

 Socio-cultural factors are important elements to analyse of the business environment in 

each and every industry (figure 3.5). Within the area it is expedient to analyse, for example, 

the status of acceptance of foreign and domestic producers, products and services. Are the 

existence of certain consumption conventions influenced by traditional limitations, for 

example, as regards the consumption of meat and which generation prefers or enjoys a certain 

product more? How old is a given nation becoming and how much is the appeal of healthy 
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eating wide-spread? Of course, other socio-cultural factors are also to be taken into account 

but it must not be forgotten that all this is done in the interest of realising the mission/vision 

and we should always consider how future changes will influence the industry.  

 

Last but not least the last element in PEST analysis is the analysis if technological factors. In 

connection with technological factors we can consider whether the technology will contribute 

to the production of a less expensive and higher quality product. Will it create for buyers of 

the technology, the business life opportunities for making use of and producing more 

innovative products and services? We can also analyse whether the development of the 

technology is accompanied by changes in the system of distribution (auctions, e-purchases, e-

business contracts)? 

 

 In what follows we are giving you an example for assessing opportunities and hazards 

in the pig industry by using an OT (opportunities, threats) analysis, a tool suitable to analyse 

the external business environment. (the example serves to illustrate and offers hel for the 

understanding of the methodology of planning primarily). 

 

An analysis of opportunities and hazards in the pig industry 

 

 The opportunities and risks expected in the future in relation to the industry are to be 

considered and analysed subject to the mission. Let us suppose that the mission of the 

domestic industry is to develop an industry that meets the requirements of sustainable 

development, enhances healthy nutrition and is to prosper in the future. Subject to this 

mission let us consider in turn the changes supposedly to take place in the external economic 

environment (table 3.3). As it is seen in table 3.3 the likely changes in the external economic 

environment can be grouped according to which may be the ones that serves as opportunities 

in the future and which are the ones that may carry dangers in relation to the expectations laid 

down in the mission. The opportunity/danger matrix may in itself help with developing the 

strategy for the future since the exclusion of dangers and enhancing opportunities may 

provide guidelines for developing action plans. 
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Table 3.3: Opportunities and dangers for the pig industry 

 
Name Future opportunities for the pig industry Future dangers for the pig industry 

MARKET 

FACTORS 

consumption 

1. Product development, success could be 

achieved through appreciable innovation. 

2. Confidence can be increased by using 

trademarks that possess values. 

3. Less highly processed meat and meat 

products can become popular again. 

4. Demand may grow for smaller packages 

of the product. 

5. There is a continuous growth in the 

consumption of premium products. 

6. The strengthening of conscious consumer 

behaviour. 

7. The strengthening of the concept of 

Mangalica as a “Hungaricum.” 

8. The production of other unique products 

that fortifies the Hungarian identity. 

1. A decrease in the demand due to 

the spread of healthy eating. 

2. The availability of low-quality 

imported products. 

3. In addition to China, other pig-

breeding countries also increase their 

production and export (USA, Brazil, 

Canada). 

 

External markets 1. The price of the domestic pork may only 

be as high as that of the imported one 

including transportation costs. 

2. The restoration of the good reputation of 

Hungarian products abroad. 

3. Long-term contracted relationships on 

foreign markets. 

1. A considerable fall in the export 

of pork can be expected until 

castration with narcotization is 

introduced. 

2. Pandemics, animal diseases. 

3. Strong price fluctuation. 

4. Political administration. 

5. The lack of market protection. 

Commerce 1. Buyers increasingly demand sliced, 

packaged meat. 

2. Products including high added value are 

not to be regulated by the food book. 

1. The ratio of commercial brands in 

store chains is to increase in the 

future. Thus the industry is to 

become faceless and increasingly 

defenceless and is to create its 

own competition. 

Processing 1. In the short-term the fact that part of the 

raw material is produced by themselves 

is a break-away point for producers. 

2. Technical development. 

3. The production of functional foods. 

4. Industrial collaboration. 

5. Development based on continuous 

research. 

6. Mangalica as a Hungaricum. 

1. Processing companies are 

increasingly looking for foreign 

base material due to the 

incalculable nature of the 

purchase of slaughtering 

material. 

2. The extra energy costs incurred by 

the climate change. 

3. Environmental regulations. 

Agric. production, 

genetics  

1. The Danish method may be a good 

example. 

 

Stock, animal 

health, production 

structure, 

Slaughtering 

animal 

production, meat 

production 

 

1. Technical development 

2. Making use of the good genetics 

3. Efficient network of consultants 

1. Danger of pandemics 

2. Small producers are becoming 

extinct 

 

Source: Bartha A. (2012) 
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3.1.1.2. An evaluation of the external factors by using cumulative indicators, the 

External Factor Evaluation Matrix 

 

 The so-called External Factor Evaluation Matrix (EFEM) is a process that is suitable for 

quantifying the external environment. The EFEM indicates the opportunities and risks of the 

industry with one single number. How is this to be developed? The essence of the method is 

shown in figure 3.6. 

 

External factors of key importance Weight Ranking Weighed 

indicator 

Opportunities 

1. The demand for the semi-finished 

product increases by 10% annually. 

0.07 4 0.28 

2. The new packaging technology may 

decrease costs by 15% 

0.03 2 0.06 

3 . >>>>…..9 or 10 similar    

Threats 

1. Government intervention is on the 

increase in the industry 

0.04 2 0.08 

2. The biggest competitors are fully 

integrated 

0.07 1 0.07 

3. >>>>..9 or 10 key elements    

Total 1.00  Σ (1 to 4) 

      

Figure 3.6: The structure of the External Factor Evaluation Matrix 
Source: Own development 

 

 Figure 3.6 provides an opportunity to follow the EFEM and the procedure of the 

calculation. The essence of the procedure is that we choose the 10-20 most important factors 

that pose opportunities or dangers for the business/industry. Following this there is a weight 

ordered to each one of the dangers from zero to one. Zero means that the role of the factor is 

less important and one means it is extremely important. The values in between the two signal 

the transition from the less to the extremely important. Their judgement is subject to the 

judge’s subjective decision. Strategic planners take all these factors in turn, rank them and 

then making use of the course of relational figures give them standardised values (weights). 

The weight shows their relative importance from the point of view of the success of the 

company in the given industry, e.g., the food industry. It is important that the sum of the 

weight should be 1 or 100%. 

  

 



81 

 

Table 3.4: The opportunity/danger matrix of the pig industry 

 

The external evaluation matrix of the pig product cycle 

External factors of a key importance Weight Ranking Weighed indicator 

Opportunity       

Product development is moderate and success could be achieved 

through appreciable innovation 
0.0427 2 0.0035 

Confidence can be increased by using trademarks that possess 

values. 
0.0534 2 0.0071 

Less highly processed meat and meat products can become 

popular again. 
0.0231 3 0.0160 

There is a continuous growth in the consumption of premium 

products. 
0.0516 2 0.0142 

Demand may grow for smaller packages of the product. 0.0196 2 0.0178 

The strengthening of conscious consumer behaviour. 0.0552 2 0.0213 

 The price of the domestic pork may only be as high as that 

of the imported one including transportation costs. 
0.0356 2 0.0249 

The restoration of the good reputation of Hungarian products 

abroad. 
0.0409 2 0.0285 

The establishment of long-term contracted relationships on 

foreign markets 
0.0338 2 0.0320 

 Buyers increasingly demand sliced, packaged meat. 0.0213 3 0.0534 

 Products including high added value are not to be regulated 

by the food book 
0.0124 2 0.0392 

 In the short-term the fact that part of the raw material is 

produced by themselves is a break-away point for producers 
0.0445 1 0.0213 

Technical development 0.0463 2 0.0465 

The production of functional foods 0.0017 1 0.0249 

4. Industrial collaboration  0.0303 1 0.0267 

Developments base on continuous reserch 0.0267 2 0.0570 

Mangalica, as a Hungaricum 0.0142 2 0.0606 

An efficient network of consultants 0.0178 2 0.0641 

Making use of the good genetics 0.0285 2 0.0677 

A decrease in the demand due to the spread of healthy eating 0.0570 2 0.0713 

The availability of low-quality imported products  0.0588 2 0.0748 

In addition to China, other pig-breeding countries also increase 

their production and export (USA, Brazil, Canada). 
0.0392 2 0.0784 

 A considerable fall in the export of pork can be expected 

until castration with narcotization is introduced 
0.0374 2 0.0820 

 The lack of market protection  0.0160 3 0.1283 

Pandemics, animal diseases 0.0089 3 0.1336 

 Strong price fluctuation 0.0249 1 0.0463 

Political administration 0.0106 2 0.0962 

 The ratio of commercial brands in store chains is to increase 

in the future. Thus the industry is to become faceless and 

increasingly defenceless and is to create its own competition  

0.0320 2 0.0998 

 Processing companies are increasingly looking for foreign 

base material due to the incalculable nature of the purchase of 

slaughtering material 

0.0499 2 0.1033 

 The extra energy costs incurred by the climate change  0.0035 1 0.0534 

Environmental regulations 0.0053 2 0.1105 

Danger of pandemics 0.0071 2 0.1140 

Small-scale producers are becoming extinct 0.0481 2 0.1176 

Total 1  1.9376 

Source: Bartha A. 2012 
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 Following this the factors are put in a ranking order. Each factor is classified from 1 to 4 

depending on how the current strategy, current position of the company/industry meets future 

expectations. Where the value of the factor is 4 it meets the requirements fully, three means 

above the average, two is average and one signifies week suitability. Then each weighed 

value is to be calculated and the weighed indicators are to be summarised. The lowest value of 

the result is 1 and the highest is 4 while the average is 2.5. 

 

 Grade 4 means that the industry has a considerable strength to make use of the 

opportunities and to fight dangers coming from outside. One means the opposite, that is, the 

industry/business is not prepared to make use of the opportunities or fight off dangers and 

threats occurring in the future. 

 

 In what follows we are going to illustrate the EFEM matrix for the pig industry 

developed by Bartha (2012) (table 3.4). 

The value of EFEM came to be 1.9376, which is an indicator figure well below the average. 

All in all it shows that currently the pig industry is not prepared to meet the challenges and 

dangers from the external environment and it cannot make use of its opportunities either. This 

summarised claim will become important in the choice of the strategy, when there is a 

recommendation made as regards to fight them off. 

 

3.1.1.3. The internal factor evaluation method of the business 

 

 In parallel with the analysis of the external environment an internal analysis also has to 

be conducted. There are several procedures available for the conduct of the internal analysis 

out of which the following ones are highlighted here: 

 - The analysis of key internal factors and 

 - The Internal Factor Evaluation Matrix (IFEM) 

 

 In the examination of an industry the internal analysis can include the agent of the 

whole vertical arrangement and their activities as well as their internal resources. In the case 

of a given sector of animal husbandry we can analyse the genetic properties, the composition 

of breeds, the feeding and how up-to-date it is, what the technology applied is like, the state of 

animal health, the supply of human resources, the processing of products, the current role of 

marketing and commerce, the depth of integration and organisation, the roles of consultancy, 

the regulations by special authorities and business federations in the internal life of the 

industry. In the case of a business the internal analysis radically differs and covers different 

areas. Here we mostly analyse the current conditions of the business and even within this 

field the focus is on the fact how in accordance with the expectations of the vision and 

mission the business/enterprise can meet the expectations laid down therein. 

 Thus the internal analysis always builds on the present–day, conducts examinations in 

the present and evaluates whether the industry/business possesses the advantages or 

disadvantages from these factors and where they are found. Just like in the case of external 

factorial values the internal analysis of the present should always be conducted subject to the 

mission and the vision. 

 When the internal factors of an organisation, business are evaluated, the so-called 

Internal Factors of Key Importance (IFKI) analytical method can be applied. In the case of a 

business it is expedient to include the following in the investigation (figure 3.7): 
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Internal Factors of Key Importance Activities evaluated, advantage, 
strength/disadvantage, weakness 

Management Planning, organisation, motivation, 
organisational development, control 

Marketing The analysis of customers/buyers, the planning 
of products and services marketed, price 

calculation, distribution channels, marketing-
research, analysis of opportunities, positioning 

of products/services 

Finance / accountancy The liquidity of the business, indebtedness, 
active capital, profitability, use of equipment, 
cash-flow, accountancy balance and result 

statement 

Production and services Decision processes, capacities, reserves, 
supply of human resources 

Research-development Is there a development and what kind is it on 
the sides of production and services: How 

useful is it? 

Management Information System The data are available after they have been 
filtered, evaluated, transformed, standardised 
and are they classified in a way that they are 
grouped according to special decisions in an 

adequate manner? 

 

Figure 3.7: Elements of Internal Factors of Key Importance (IFKI) in the case of a 

business 

Source: Own development 

 

 The evaluation and the analysis include a number of factors here too. What has to be 

stressed again is that the internal analysis always refers to the present, it analyses what kind of 

advantages or disadvantages the organisation has in relation to the contents laid down in the 

mission and the vision and the objectives to be met. In what follows we are going to present 

the strengths and weaknesses of the pig industry. The example is primarily of to serve the 

purposes of a demonstration (table 3.5). 

 

As we can see the consideration of the advantages and disadvantages can be different in the 

case of a business and an industry. It is expedient to conduct the assessment on the basis of 

the considerations listed in figure 36, but the assessment of an industry is different and here 

the focus must be on the factors highlighted in table 13. By listing the advantages and the 

disadvantages we have again taken a step towards the right strategy. In the interest of 

observing and achieving the contents laid down in the mission the good solution is to keep the 

current advantages and terminate the disadvantages. 
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Table 3.5: The strengths and weaknesses of the pig industry 

 
Name Advantages/strengths Disadvantages/weaknesses 

MARKET FACTORS 
Consumption 

1. Tradition in nourishment 
2. Most customers in the EU refrain from consuming 
GMO containing products. 
3. High quality, tasty raw material. 

1. According to its current status pork is more of 
an out-of-date, unhealthy, product which is rich in 
cholesterol and fats, highly masculine and dull. 
2. Frozen pork is not at all accepted. 
3. The competitiveness of processed goods s 
damaged by seasonality. 
4.The lack of marketing 

External markets 1. The ratio of more highly processed products is 
higher in the exports. 

1. To make products it is usually lower than 
domestic quality and cheaper pork is 
imported. 

2. Transportation between the producer, the 
processor and the retail outlet is 
complicated. 

3. Markets are shrinking continuously. 
4. The meat industry in Hungary is irresponsive. 
5. The lack of community marketing 
6. The lack of an industrial strategy. 

Commerce 1. The distribution of products is much more 
profitable than selling fresh meat. 

2. The ratio of commercial brands reached 29% in 

the case of meat products in the first six 

months of 2008. 

1. Due to the backwardness of the 
technology of the Hungarian meat 
industry the standard consistency is 
also produced at a higher cost than in 
the more developed west. 

2. 20-35% of the fresh meat is sold on the 
black market. 

Processing 1.Brand names that are well-known worldwide, e.g., 
Pick, Gyulai 

1. Long-term, secure precisely calculable contracts 
are not very frequent. 
2. The domestic processing plants pay for two kg 
excess (diaphragm, leaf-lard) weight in paying for 
the pigs received in relation to other meat industry 
businesses in the EU. Hungarian formula. 
3. Side by side with the positive sides of BÉSZs, 
there are also negative aspects due to the 
individual sales by their members. 
4. The procurement of slaughtering base material 
is incalculable. 
5. Slaughtering capacity is used only up to 47%. 
6. Pig carving capacity is only used up to 51%. 
7. The capacities of the carving and processing 
lines are not in harmony. 
8. Low technological level. 
9. Inefficient use of live labour. 
10. Processing plants do not represent the 
interests of the industry. 
11. The lack of specialisation. 

Agricultural 
production 
Genetics 

1. Fattening period shortened by 15 days. 
2. Specific feed consumption per one kg live 

weight decreased to 2.5 kg from 2.9 kg, which 
means saving 30 kg feed per slaughtering pig. 

1. The renewal of breeds fell back radically. 
2. Replacement is mostly from own 

fattening stocks. Out of a sow stock of 
290 000 are only 42 thousand heads 
are kept under the control of the 
registry (in 2006). 

3. Animal keepers do not use the work of 
breeders. The requirements of a 
breeding animal are different from 
those of a fattening plant. 

Agricultural 
production, stock, 
animal health, 
production structure, 
production of animals 
for slaughter, meat 
production. 

1. The concentration of the pig stock has started. 
2. .High level animal health. 
3. Cereal production belt, secure feed 

 

1. Smaller plants disappear, some farmers 
give back grants awarded to them 
due to lack of satisfactory own 
capital. 

2. Low level of technology 
3. management of liquid manure 
4. High production costs 
5. Black economy 

land- feeding-
environmental 
protection 

 1. Domestic and EU environmental 
regulation mean a competitive 
disadvantage to large-scale animal 
farms because animal husbandry and 
plant production have been divided. 

2. The lack of arable land 
3. Low production indicators 
4. The lack of producer collaboration 

Source: Bartha A. (2012) 
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3.1.1.4. Quantification of the advantages and the disadvantages by using the Internal 

Factor Evaluation Matrix 

 

 Similarly to the external factor evaluation matrix the Internal Factor Evaluation Matrix, 

where the internal factors of the industry/business – the advantages and the disadvantages – 

are expressed with one single figure, is an important way of quantification (figure 3.8). 

 

 

Internal factors of key importance Weight Ranking Weighed indicator 

Strengths, advantages 

1. Fattening period shortened by 15 days 0.08 4 0.32 

3. Tradition in nutrition 0.06 3 0.18 

3 . >>>>…..9 or 10 further       

Weaknesses, disadvantages 

1. Markets are shrinking continuously 0.03 2 0.06 

3. The lack of marketing 0.07 1 0.07 

3. >>>>9 or 10 further       

Total 1.00   Σ (1 to 4) 

  

Figure 3.8: The Internal Factor Evaluation Matrix 
Source: Own development 

 

 Table 3.8 shows the internal factor evaluation matrix. In this case also, the 10-20 

important internal factors are to be considered first that emerge as advantages or 

disadvantages in the organisation. It is expedient to use percentage points, quotients, and 

comparative data. When all these have been considered each advantage and disadvantage is 

given a weight from 0 to 1. Zero means it is less important and one means it is extremely 

important. The weight shows the relative importance of the fact that the organisation/industry 

be successful in the industry, which is the food industry in our example. In this case the sum 

of the weights has to be 1. After this the ranking of the factors follows from 1 to 4. Each 

internal factor is ranked, which refers to the strength or weakness of the organisation/industry 

in realising the strategic vision and mission. Four means very strong, three is strong, two is 

weak and one represents a very weak value. Following this the weighed values are to be 

calculated and the IFEM indicator is obtained by way of summarising. in this case as well the 

sum of the results will vary between 1 and 4 where 1 shows that due to its weaknesses and 

disadvantages the industry/business is unable to meet the mission, vision laid down in the 

strategic objective. Values just below 4, however, indicate that the current internal 

environment supports the achievement of the objectives; the industry/business is already 

strong enough to meet its objectives. The internal factor evaluation matrix of the pig product 

cycle is summarised in table 3.6. 
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The interpretation of the matrix is given by highlighting some of its important factors. When 

the generally low-weighed “low technological standard in production and processing” or 

“high production costs” are considered, we can see that their weigh are always in the order of 

0.04 and 0.03, i.e., their evaluation is very important from the point of view of meeting the 

objective laid down in the mission, although the ranks are all lower, and are mostly in the 

region of between 1 and 2. This means that despite the high importance of having good 

indicators in the interest of the success of the product life cycle the industry is not prepared to 

improve the efficiency of these factors. 

 

 According to table 3.6 he combined value for the Internal Factor Evaluation Matrix is 

1.995, which indicates that currently the industry cannot meet the requirement of “the industry 

that will prosper and meet the requirements of a sustainable development as well as enhance 

healthy nutrition in the future” laid down in the mission and vision of the industry.  

 

 

Table 3.6: The internal factor evaluation matrix of the pig industry 

 

The internal factor evaluation matrix of the pig product cycle 

Internal factors of key importance Weight Ranking 
Weighed 
indicator 

Strengths/advantage       

Tradition in nourishment 
0.0289 4 0.1156 

Most customers in the EU refrain from consuming GMO 
containing products 

0.0292 3 0.0876 

High quality, tasty raw material 
 

0.0434 3 0.1302 

The ratio of more highly processed products is higher in 
the exports 

0.0048 2 0.0096 

The distribution of products is much more profitable than 
selling fresh meat 

0.0038 2 0.0076 

The ratio of commercial brands reached 29% in the case 
of meat products in the first six months of 2008. 

0.0115 3 0.0345 

Brand names that are well-known worldwide, e.g., Pick 
 

0.0367 4 0.1468 

Fattening period shortened by 15 days 
 

0.0251 2 0.0502 

Specific feed consumption per one kg live weight 
decreased to 2.5 kg from 2.9 kg, which means saving 30 
kg feed per one pig for slaughter 

0.0260 2 0.0520 

The concentration of the pig stock has started 
 

0.0241 2 0.0482 

High level animal health 
 

0.0309 3 0.0927 

Cereal production belt, secure feed 
 

0.0154 4 0.0616 

Source: Bartha A. (2012) 
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(former table cont.)  The internal factor evaluation matrix of the pig product cycle 

Internal factors of key importance Weight Ranking 
Weighed 
indicator 

Weakness/disadvantage    

Accordinng to its current status pork is more of an out-of-date, 
unhealthy product which is rich in cholesterol and fats, highly 
masculine and dull 

0.0415 2 0.0830 

Frozen pork is not at all accepted 0.,0338 2 0.0676 

The competitiveness of processed goods is damaged by 
seasonality 

0.0202 2 0.0404 

The lack of marketing 0.0405 2 0.0810 

To make products, it is usually lower than domestic quality and 
cheaper pork is imported 

0.0425 2 0.0850 

Transportation is not well-organised 0.0086 2 0.0272 

Markets are shrinking continuously 0.0270 2 0.0540 

The lack of community marketing 0.0212 2 0.0424 

The lack of an industrial strategy 0.0096 2 0.0192 

Due to the backwardness of the Hungarian meat industry the 
standard consistency is also produced at a higher cost than in 
the more developed West 

0.0357 2 0.0714 

20-35% of the fresh meat is sold on the black market 0.0183 2 0.0366 

Long-term, secure, precisely calculable contracts are not very 
frequent 

0.0135 2 0.0270 

The domestic processing plants pay for two kg excess 
(diaphragm, leaf-lard) weight in paying for the pigs received in 
comparison to other meat industry businesses in the EU. 
Hungarian formula. 

0.0193 2 0.0386 

Side by side with the positive sides of BÉSZs, there are also 
negative aspects due to the individual sales by their members 

0.0009 1 0.0009 

The procurement of slaughtering base material is incalculable 0.0347 1 0.0347 

Slaughtering capacity is used only up to 47% 0.0164 1 0.0164 

Pig carving capacity is only used up to 51% 0.0173 1 0.0173 

The capacities of the carving and processing lines are not in 
harmony 

0.0144 1 0.0144 

Low technological standard in production and processing 0.0396 2 0.0792 

Inefficient use of live labour 0.0231 2 0.0462 

Processing plants do not represent the interests of the industry 0.0019 2 0.0038 

The lack of specialisation in processing 0.0028 2 0.0056 

The renewal of breeds fell back radically 
0.0077 2 0.0154 

Replacement is mostly from own fattening stocks. Out of a sow 
stock of 290 000 are only 42 thousand heads are kept under the 
control of the registry (in 2006) 

0.0067 2 0.0134 

Animal keepers do not use the work of breeders. The 
requirements of a breeding animal are different from those of a 
fattening pig. 

0.0057 2 0.0114 

Smaller plant disappear, some farmers give back grants awarded 
to them due to the lack of satisfactory own capital 

0.0125 1 0.0125 

The disposal of liquid manure is a problem 0.0222 2 0.0444 

High production costs 0.0386 1 0.0386 

Black economy (unregistered workforce) 0.0318 1 0.0318 

Domestic and EU environmental regulations mean a competitive 
disadvantage to large-scale animal farms because animal 
husbandry and plant production have been divided 

0.0106 1 0.0106 

The lack of arable land (feed price fluctuations) 0.0280 1 0.0280 

Low production indicators 0.0376 1 0.0376 

The lack of producer collaboration 
0.0328 1 0.0328 

Tota of strengths and weaknessesl 1  1.995 

Source: Bartha A. (2012) 
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3.1.2 An analysis of the strategic position, methods for devising 

strategies 
 

Strategic planning is meant to be the processes of developing and implementing 

strategies. According to its structure the strategic plan consists of six main parts. 

 

1. The formulation of the mission and vision of the business. 

2. An analysis of the opportunities and dangers of the external economic 

environment. 

3. The determination of internal strengths and weaknesses. 

4. Laying down long-term objectives. 

5. The generation of alternative strategies. 

6. Choosing between the alternative strategies 

 

 As a first step it is the mission statement and the vision of the business that has to be 

formulated. The mission and the vision are indispensable elements of the strategic plan as the 

external economic situation and the internal factors can only be analysed subject to them. 

Without determining, defining them every further analysis, setting of objectives and strategic 

decision can only be the wrong way. For example, the opinion of the fact that consumer 

demand for semi-finished, finished poultry products increases by 6% points annually if in the 

mission statement of the company, it wants to increase the market share of fast frozen filleted 

legs and breast to 25%. As regards future opportunities, the 6% expected increase is an 

enormous opportunity if the business wants to become the market leader on the market of 

oven-ready products in the given category. Without a business mission and vision it is a futile 

effort to start working on a business plan.  In contrast, however, if we have a clear mission 

and vision, the business environment has to be analysed subject to them. The long-term 

objective of the organisation can be formulated as a result of these analyses. There may exist 

several ways to achieve, to implement the objective. These solutions are analysed by 

considering the strategic decision alternatives and then a decision is made as regards the most 

suitable variant or alternative. Strategic planning ends at this point  and then the stages of 

implementation and control follow. A novel element in strategic planning is the definition of 

the identity, the uniqueness of the business. Theoretical specialists on and practitioners of the 

subject differ in their opinions as regards this area. The author of this chapter, however, 

attaches a very high importance to the clear definition of the business mission and vision. 

 A combination of the results of the External and Internal evaluation matrices can be 

shown in the so-called external-internal evaluation matrix, which can for the basis for 

strategic decisions and objectives. This is what is illustrated by figure 3.9 

 

Figure 3.9 shows the pre-decision matrix where the choice is indicated along the diagonal line 

and left of it is the opportunity for development while right of it the proposal to withdraw is 

indicated. Obviously, a high external factor coupled with the result of a high internal factor 

suggests development. On the contrary, when the values of both, the external and the internal, 

factors are near zero it points in the direction of withdrawal from the business. In our example 

the values of either the external or the internal evaluation matrix is in the region of 1.9, which 

indicates that in the current situation the pig industry is not prepared for the dangers of the 

future, it cannot make use of its opportunities and the combined standardised sum of the 

current advantages and disadvantages shows that if the current situation is maintained, it is 



89 

 

scaling down rather than development that is justified in the industry. (Of course, this is only 

an example and should not be quoted when analysing the competitiveness of the pig industry). 

How to explore the elements of either development or scaling down that re built on one 

another. Assistance here is provided by using the problem tree or objective tree method of 

analysis. 
 

IE-Matrix 
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Figure 3.9: External/internal pre-decision matrix 

Source: Own development on the basis of F.R. David (2007) 

 

 

3.1.2.1 A joint analysis of the external and internal factors by using the problem 

tree/objective structure method 

 

 The exploration of causal elements that are built on one another is the so-called 

problem-tree procedure. The problem-tree is nothing other than the system of how causal 

relations are built on one another. This is shown in figure 3.10. 
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Figure 3.10: The theoretical structure of the problem-tree 
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 The structural system of the tree follows a simple scheme. If, for example, “A” is the 

cause of “B”, then “A” is placed below ”B”. If “A” is the consequence of “B”, then it is 

placed above “B”. If there is no causal relationship whatsoever, they are placed next to each 

other. In the following, figure 3.11 the problem tree of the poultry industry is illustrated and 

here the sequence of the formation of the competitive objective disadvantage and why 

businesses close down in the poultry industry are highlighted with a text. The possible 

resulting effects are also illustrated. 

 

 

Termination of businesses 

Deterioration of international competitiveness 

Inadequate 
cooperations 

with the 
authorities 

Import-

pressure 
Inadequat
e outward 
communic
ation of the 

industry 

Weak 
price 

competitiv
eness,we 
are int he 
position to 
acceppt 

prices only 

Lack of 
industrial 

strategy 

Long-term 
uncertainty 

int he 
industry 

Weaknesses of 
the domestic 

administration 
(issues related 

to subsidies) 

Technological 
development, need 
for investment int he 

production sector 

Low ability 
to enforce 

professional 
interests 

Permanently low profitability 

Strong 
internation

al 
competitor
s (Brazil, 

USA, 

Thailand) 

Ok 

Effectt 

Economic problems 

Need for product 
development in the 

Processing sector 

Business and 
ethical 

attitudes of 
the players int 

he industy 
(The 

existence of 
grey and 

black 
economies) 

Lack of 
full 

integration 
(mainly as 

regards 
chickens) 

Decrease in 
exports, increase 

in imports 

The 
representation 
of Hungarian 
interests is 
inadequate 

against 
competitors 

Low level of 
organisation 

and 
concentration 
ont he side of 

animal 
husbandry and 

processing 

Relativelly high production cost The industry is left without 

subsidies 

Inadequate 
communicatio

n between 
agents oof the 

industry 

Lack, 
sometimes 

ooverexuberanc
e of 

administrative 
regulations 

Lack of 
conscious 
product life 

cycle 
marketing 

Lack of development, technological backwardness, low rate of renewal 

in production and processing 

Higher 
technical, 

technologic
al 

expectation
s 

Domestic 
production 

stagnates or 
decreases, 
consumptio
n increases 
and more 

and more of 
it comes 

from imports 

Financing 

problems 

Low sales prices 

Outdated 

infrastructure 

Lack of high 
added-value 

products 

The product 
council does 
not possess 

adequate 

powers 

Lack of capital that accumulated over the years 

Internal 
tensions, 

disproportion,co
nflicts of interest 

wiithin the 
industry 

Lack of preparedness to 
meet environmental, 

animal health and 
wellfare regulations 

Relatively 
narroow 
product 
range 

Remaining equipment costs 

Environme
ntal, 

animal 
heallth and 

wellfare 
regulations 

entailing 
increased 

financing 

Increase in non-convertible unemployment The under-exploitation of the feed industry 

Loss of market by the industry 

Objective competitve disadvantages Increase in domestic and international defencelessness 

Lack of 
market 

protection 
in 

Hungary 

Free flow 
of 

imported 
goods oof 
unknown 

origin 

Commercial 
expectations in 
relation to the 

product 

development 

Inadequate 
product 

developmen
t and 

innovation 

Consumer 
expectatio
ns differ 

from what 
is 

currently 
on offer 

The banking 
sector 

judgement of 
the industry is 
restrained and 

highly 
negative 

Supplier type 

forced financing 

Lack of 
sufficient own 

capital to 
make use of 

and pre-
finance 

investment 

subsidies 
Lack of seller-

buyer price 
negotiations (a 

kind of free 
market) 

High feed 
and energy 
prices and 

their 
continuous 

increases 

High level of 
salmonella 
infestation 

Frequently 
insufficient 
food safety 

Lack of 
cooperatio
n with the 
commerci
al sector 

Commer
cial 

concentr

ation 

Retail 
trade 

pressure, 
commerci

al 

anomalies 

Replaceme
nt products 
(fall in the 
price of 
pork) 

Animal health 
related 

problems 

Lack of 
comprehensive 

information 
system to 

traceproduction 

fully 

Productio
n based 

on 
imported 

soy 

Production 
of GMO and  
GMO free 

feeds 

Bioetanol-
biodiesel 

production 

Expensi
ve 

protein 

Lags in natural 

efficiency indicators 

High 
specific fee 

use High 
mortality 

rate 

Extreme 
differences in  
the production 
of high quality 

feeds 

A considerable 
part of the plants 
is outdatedand 
can use up-to-
date genetic 

potentials only 
partially and all 
this is coupled 
with technical 

defficiencies 

Lack of 
state-oof-

the-art 

knowledge 

The 
replacement 

of 
specialists 

is lacking or 
hardly exists 

Relatively 
small 
plant 
sizes 

Drastic 
increases 

in 
administra
tive levies 

The EU 
does not 

support the 
poultry 
industry 

directly, it is 
supported 

through the 
cereal 

industry 

Decreasin
g 

production 

subsidies 

Change of 

regimes 

Land 
ownership 
and animal 
production 
are divided 

The industry 
cannot get 
area based 

grants 

 

Figure 3.11: The problem tree of poultry for slaughter 
Source: A. Nábrádi - L. Szőllősi 2007. 

 

 Extreme differentiation in the supply of quality raw material to producers, the lack of 

capital coupled with the inadequacy of the replacement of specialist shaped the situation 

continuously, where most poultry farms became obsolete and can only partially make use of 

the opportunities provided by the genetic potential. As a consequence of all the technical 

deficiencies the mortality rate and the specific feed consumption are high. Thus the lag 

indicated by the natural indicators is big in comparison to the countries-farms that have the 

highest indicators. One of the consequences is that the production cost is high. Coupled with 

other influencing factors it led to the realisation of a low profitability in the industry, which 

together with other reasons resulted in a competitive disadvantage. As a consequence the 

international competitiveness of the industry weakened and the result was the closure of 

several businesses. These closures moved the causal relationships further on and economic 

problems, such as the under-exploitation of the feed industry that is built on the sector; the 

remaining equipment costs and the increase in the unemployment rate emerge in cumulative 

forms although the load on the environment due to the industry has decreased. 

 In figure 40 we can see the problem tree, in the lower part of which we can see the 
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series of the basic causes and effects that build on one another and which unite in a central 

problem. the central problem is that the competitiveness of our domestic poultry industry 

weakens further, it is of a low efficiency as regards added value and innovation and cannot be 

maintained in the long-term. The setting up of the problem tree is important because in the 

multitude of cause and effect relationships one has to know for sure what the cause and the 

effect was. A lot of decisions on economic policy aim to terminate the effects instead of the 

causes. The result of this kind of “fire-extinguishing” was that problems remained to stay in 

the industry.  

 By the logical reversal of the problem-tree a so-called objective-tree can be set up, the 

essence of which is that we try to find solutions to the problems. The construction of the 

objective tree means the resolving of the chain-like negative relationships, the termination of 

the causes bringing about negative effects and making use of the synergy of the factors that 

help each other. By setting up an objective tree – an objective hierarchy – one can formulate 

action programmes. We know several levels of objectives and so overall, strategic and 

specific objective, expected outcomes and concrete activities can already be formulated at this 

level, too. Figure 3.12 illustrates the theoretical structure of the objective tree. 

 

Overall objective 1 Overall objective 2 Overall objective 3

Strategic objective

Specific objective 1 Specific objective 2 Specific objective 3

Result 1 Result 2 Result 3 Result 4

Activities 1
1.1
1.2
1.3
etc

Activities 2
2.1
2.2
2.3
etc

Activities 3
3.1
3.2
3.3
etc

Activities 4
4.1
4.2
4.3
etc

INPUT - RESOURCES

 
Figure 3.12: The theoretical structure of the objective tree 

 

 From bottom to top in figure 3.12 and building on the input resources through the chain 

of concrete activities, the results obtained give us an opportunity to formulate specific, then 

strategic and finally overall objectives. In an earlier piece of work we prepared the objective 

tree for th poultry industry, which is not totally complete but illustrates well what are the 

opportunities on offer. Figure 3.13 represents the objective structure of the poultry industry. 
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Figure 3.13: The objective tree of the poultry industry 
Source: A. Nábrádi - L. Szőllősi (2007) 

 

 Out of the total system of the objective tree we present the necessary course of action to 

be taken in order to reduce our defencelessness to the international market. 

 

 In order to be able to achieve the specific objective we have to maintain or increase the 

export-import balance, represent Hungarian interests adequately, enhance the increase of the 

industrial concentration and the extension of local organisation. In order to achieve the 

expected results, concrete activities have to be formulated and implemented. These have been 

listed at 1.1, 1.2 and 1.3 and can be found in the left bottom part of the figure. The activities 

listed are complex ones in themselves, which require further sub-projects on the side of the 

agents of the industry. Still, we think that the 14 activities listed, which all in all decrease our 

defencelessness to the international environment and can contribute to the establishment of a 

new, successful poultry industry. To summarise: the foursome of concrete activities, concrete 

results, concrete objectives and strategic objectives and their building on one another is what 

can be seen in the structure of the objective tree. And above the strategic objectives there 

appear the overall objectives, in which there are economic objectives formulated such as to 

improve the performance of agriculture, to increase added values and improve 

competitiveness. Also appear items like social results, job creation, and job security together 

with requirements of natural sustainability in the real outcomes of rational resource utilisation 

that can be also maintained in the long run. 
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3.2 Methods and techniques supporting the development of strategic variants 

 

 

Decision-making is a process in the course of which different alternatives are looked for and 

selected in order to achieve a particular objective or objectives (Sántáné Tóth, 2008). When 

applying operations research to economic fields the operations research activity takes the 

most important principles and rules used to make pre-decisions from economic sciences 

(agricultural economics, business management, management science, etc.). Afterwards the 

results mainly serve the practice of economy. So as to understand the place and the role of 

operations research let us recall the stages of the decision-making process (Mészáros, 1981). 

The decision-making process consists of three main stages: 

  

- pre-decision 

- making the decision and 

- the implementation of the decision 

 

The pre-decision stage is the stage of the decision-making process that is considered the task 

of operations research. This is the case both with planning and implementing (operative) 

decisions where the right and the responsibility to decide falls to the share of the leading 

person or body. The pre-decision stage may also include the activity of conducting analyses, 

which deals with past data related to the given system and yet in a narrow sense pre-decision 

is meant to conduct an analysis concerning the present and future conditions of the system. In 

this sense the main tasks of the pre-decision stage are as follows (Mészáros, 1981): 

 

 to find and develop possible alternatives, 

 The clarification of the expected outcomes of the alternatives, 

 to determine the decision criterion, which will serve as the basis for choosing from the 

alternatives, 

 in the case of a large number of alternatives to conduct pre-selection (optimisation) 

 

In order to solve its task, namely, to make pre-decisions, operations research applies different 

tools (theories, methods, knowledge), among which the so-called mathematical methods 

prevail. In order to use them, however, biological and economic knowledge is also important, 

i.e., the operations research activity makes use of these, too. 

 

In a narrow sense, operations research is a scientific method which mostly uses some task, 

related to a mathematical extreme o make pre-decisions, to find some economic optimum. Its 

characteristic tools are, for example, programming, inventory management models, matrix 

planning. 

 

 

A model is a man-made, simplified picture of the objective reality. Simplification serves to 

catch and highlight the essence of the matter and so the model contains the most important 

components, characteristics and connections of the object analysed. Catching the essence, 

however, is a tool for acquiring knowledge, and so in comparison to traditional methods 

modelling can enable us to obtain new knowledge of the world. 

 

Models can be as follows: 

 

 Physical models, which preserve the physical nature of the object to be analysed. 
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o Also pictorial (iconic) models resemble the object of the analysis in their 

external looks (e.g., a photo, the globe, a scaled down replica of a tractor, a 

model animal farm or irrigation system). 

o Another special type of physical models are the analogue models. In their 

external appearance these are dissimilar to the original object but express them 

with existing physical materials and objects. Analogue models are primarily 

made use of by technical and natural sciences. 

 Theoretical models, which are direct results of man’s abstraction activities through 

which the essence of the socio-economic reality is synthesised. Theoretical models 

manifest themselves either in intellectual or verbal form and give rise to formulating 

symbolic models. When studying economic issues the group of symbolic models plays 

an important role. This is so because economic relations and systems of relations 

cannot be modelled physically due to their complexity, but theoretical models can be 

made concrete only with their help. 

 

Symbolic models are abstract symbols and express essential components of reality through 

mathematical and logical signs. Logical models usually show the structure, elements, 

relations, connections and operation of the object analysed with the help of diagrams. In 

practice they are flow charts used in work organisation, matrix diagrams, loc schemes used to 

describe systems, information-relational diagrams and flow charts employed in computer 

programming. Operations research, however, expresses the essence of reality , its quantitative 

and qualitative relations through mathematical models. 

 

The sequence of mathematical modelling, the modelling activity – of course in a simplified 

form, - can be divided into three stages: 

 

1. Essential components, connections of the problem to be analysed are brought into the 

limelight through abstraction. This step can be called the funding of the creation of the 

economic (structural) model. 

2. The combination, merger of the economic model and the mathematical approach yields 

the mathematical model. 

3. Through the mathematical solution and the economic interpretation of the solution we 

also arrive at the solution of the economic problem. 

 

Depending on considering accidental influences we can speak of deterministic and stochastic 

models. 

 

• In the case of deterministic models accidental influences are left out of consideration, 

the relations of the model are clearly defined and in theory, the model has only one 

solution. 

• In the case of a non-deterministic model we can also allow accidental influences to 

succeed and so the parameters of the model can have different values and the model 

has more than one optimal solution. 

 

Depending on considering the time factor we differentiate between static and dynamic 

models. 

 

• In the case of a static model the values of the parameters and coefficients are 

independent of time, the model itself refers to a point or period of time. 
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• Dynamic models provide solutions for several points or periods of time and so they are 

also called multi-periodic models. Depending on whether the model gives the 

solutions of the different periods at simultaneously or sequentially we differentiate 

between simultaneous and recursive models. 

The types of models and the more important characteristics of mathematical models are 

summarised in Figure 3.14. 

 
 

 

Figure 3.14.: The types of models and the more important characteristics of 

mathematical models  
Forrás: Mészáros, 1981 

 

 

3.2.1 Optimising processed, linear programming and areas of its application 

 

A most important group of optimising processes is mathematical programming, the basic 

problem of which is to determine under conditions 

 

fi(x) · bi; i = 1; 2; : : : ; m; x 2 Rn 

 

where 

 

(Rn is the n-dimensional Euclidean space) 

 

the maximum or minimum and at least one extreme value point of the function f(x). 

(Functions fi(x) are conditional functions and functions f(x) are objective functions.) By 

putting certain restriction conditional and objective functions we can arrive at different 

mathematical programming problems in either case (Csordásné Marton, 2010). 

• If the conditional and objective functions are linear, we speak of linear programming 

problems. 

• If among the conditional and objective functions there are ones that are not linear, the 

problem is called a non-linear programming one. 
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• If the convexity (concavity) of the conditional function and the objective function is 

required, we obtain a convex programming problem. 

• And if the conditional function and the objective function is separable, i.e., can be 

written down as he sum of a monadic unction, we arrive at the topic of dynamic 

programming problems. 

 

Mathematical programming programs can also be classified according to whether x 2 Rn 

components can change continuously or there are some among them that can only have 

countable infinitely many values. On the strength of this we can speak of 

 

• continuous 

• mixed and 

• clearly discrete programming problems. 

 

Finally, mathematical programming problems can also be classified according to whether 

there are stochastic variables among the variables, the parameters or not. 

 

• Problems containing stochastic variables are called stochastic programming problems. 

• The ones that do not contain stochastic variables are called deterministic problems. 

The general task of linear programming is to find extremes for a linear function 

under certain conditions. The conditions are linear equations or inequalities and the 

convex polyhedron determined by the non-negativity requirements relating to the variables. 

Practical tasks are usually given in the following, so-called normal form. 

 

Let us have  linear function at the given  as . Let us find 

the maximum of this so-called objective function under the conditions below 

 

 

 
 

 

 

 

 

Matrix  „A” is called a technical coefficient matrix and its components are technical 

coefficients. Vector “b” is the capacity vector and the elements of vector “c”  are the 

coefficients of the objective function. 

 

       
.If the unknown  
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meets conditions  Ax ≤ and ≥ 0 of the problem and the value of the objective function is at 

its maximum under these conditions, then the name of x is the optimal solution. It can happen 

that there are several optimal solutions in which case we speak of alternative optimums. Of 

course it can also happen that the problem has not got a solution. 

 

3.2.1.1 Elements of linear programming, their interpretations, steps in model constructing 

 

Mathematical modelling can be used in extremely versatile and expansive ways in solving 

different production, economic and organisational problems of agricultural businesses. This 

method can be a useful resource not only in solving a subtask but it can also be used for the 

complex planning of the whole of the business. A business as a whole, as a system raises 

several problems that can be analysed individually only in simplified forms. It is often 

stressed that the whole cannot be regarded as the mechanical sum of its parts and this is the 

case with agricultural businesses as well. The more important questions of decision-making 

are so intricately intertwined that solutions that can be considered to be optimal for the 

business as a whole can be reached only by considering a complex system of relationships 

simultaneously. 

 

The whole of an agricultural business is such a complex system that cannot be described 

simultaneously with the same amount of detail in the case of all of its areas. The data 

requirement for assembling a very detailed, complex model is high and it is also complicated 

to handle and use it. Thus, as a general rule, we can say that to carry out a complex 

mathematical programming of the whole of a business infers simplifications and neglecting 

superfluous details. Simplifications make it possible to construct models that can be used 

relatively simply and that embrace the whole range of the more important relationships. It is 

clear that aspects relating to the whole of the business are the ones that are stressed markedly 

in complex models and certain details are neglected. What is highlighted and what is 

neglected in the system of relationships of a business always depends on the objectives of the 

analysis. It is a generally valid task for us to put in the centre of a complex model those 

relationships that can be solved correctly only jointly and by considering their relationships. 

Problems that can be dealt with individually on their own (e.g. the composition of 

concentrates), however, are best solved independently of complex models. Complex 

mathematical programs for agricultural businesses are normative models as regards their 

nature. In opposition to normative models, the so-called descriptive models are based on 

factual data (statistical database) that refer to the past.  The objective of preparing and solving 

them serves the determination of the optimal structure and operation of the system under 

some projected conditions. It follows from the normative nature that this type of models can 

serve expressly planning purposes providing an analytic solution to the relationships 

formulated in the system of conditions of the model. 

 

In mathematical models for agricultural businesses management relationships re to be 

formulated that embrace the whole of a business. It is a complicated task even if, as a matter 

of course, there is not a too high degree of detail demanded. Just like in the case of every 

mathematical programming model we can get a picture of the most important characteristics 

of the structure of this type of models if we get an overview of the possible vaiable, the most 

important types of limiting conditions and the typical solutions for constructing objective 

functions of these models. 
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The variables of complex models symbolise the extremely various operations of the 

agricultural business. Accordingly, the following variables may have to be indicated within 

the complex model: 

 

 production variables (variables the symbolise different directions in plant production, 

animal husbandry, processing and complementary activities); 

 commercial variable (marketing given plant production produce); 

 resource use (technological) variables (machinery, manual labour, buildings, materials, 

etc.); 

 resource requirement variables (machinery, manual labour, buildings, materials, etc.); 

 financial variables (borrowing, alternative investment opportunities, etc.); 

 other variables (regrouping variables, variables of a technical nature, etc.); 

 

Production variables correspond to the different opportunities of production. This means that 

each production variable is the expression of the volume of some possible production activity. 

 

A variable-related task is to determine the standards for the variables. It is worth-while 

selecting them in line with the planning and recording sysstems of the agricultural businesses. 

Considering the above, the standards for the individual variables are reasonably detrmined as 

follows: 

 plant production variables: hectare; 

 animal husbandry variables: average yearly stock, heads, 100 sows and their offspring; 

 variables for processing and complementary activities: 100 kg or t or other natural units 

of measurement; 

 commercial variables: 100 kg, t, pc, or other natural units of measurement; 

 resource use (technological) variables: e.g. pieces (machinery), 100 kg, t, or other 

natural units of measurement; 

 resource requirement variables: pieces, space, head, 100 kg, t; 

 financial variables: HUF 100 or 1000; 

 other variables: units of measurement that correspond to the nature of the variables, 

designating 1 t of wheat for feed 

 

The limiting conditions of complex models are usually classified according to the following 

four main groups: 

 

 material-technical resource-related limiting conditions; 

 limitations of a biological-agronomical nature; 

 financial limiting conditions and 

 other limiting conditions 

 

The available material-technical resources and their use are crucial from the point of view of 

management. As a consequence, both as regards their importance and size, the highest 

weighing group of limiting factors included in complex models are related to material-

technical conditions. As we will see later, the relationships between material-technical 

conditions and the management programme can be formulated in several ways. 

Due to the extremely important role of biological-agronomical factors in agriculture the 

adequate consideration of the effects of these factors is a very crucial task. In this respect too, 

there are several opportunities at or disposal. Underestimating biological-agronomical factors 

can usually result in serious mistakes and can greatly reduce the usefulness of the results 
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obtained. The importance of this point is proved by unpleasant experiences gained in the first 

period of mathematical modelling. 

Financiaal limiting conditions give information on the financial consequences of 

management, and formulate the limitations arising from the financial situation of the business 

and the economic regulatory system. 

The subject of other limiting conditions can be any relation whose consideration is deemed 

necessary under the conditions of a given business, e.g. labour force limitations, limitations on 

employment, market limitations, etc. In different businesses the interests in earnings are also 

different. the objectives of the economic policy, changes in the economic management, the 

increase in the standard of management can modify economic objectives even within one 

single type of business. The most often used solution is the inclusion of maximising net or 

gross earnings in the objective function. The determination of the content of the objective 

function is an important professional issue because all thing considered, the variables are 

made to compete on the basis of their objective function parameters as well. Thus it may be 

expedient to use a contribution fund as well. 

 

Modelling, decision support consists of several work stages, phases. When making complex 

plans by using linear programming models it is practical to prepare the plans according to the 

work stages included in figure 3.15. 

 

 
 

Figure 3.15: Stages of modelling, decision support 

 

In the course of surveying the situation the more important tasks to perform are: surveying 

and describing the initial situation of the business, conducting statistical analyses (conducting 

analysis of variance, calculating trends, regression analyses), surveying the information 

system (field registers, accountancy information, inventory records, etc.) arranging data. 

Some of these tasks can also be done with a computer. 

 

Formulating concepts is the stage that includes decisive ideas on the main directions of 

production, resource uses, levels of production market connections and limitations. they are as 

follows: consideration of the production of potential products and conducting activities, 
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recording possible variants of the activities and technological variants, trends in resources, 

appraisal of expected yields, the type of the model applied (static and / or dynamic model) the 

form of time planning (month, ten day units, etc.). Formulating ideas for the mathematical 

model and the calculation of the different variants re tasks that are not easy to automate. 

When constructing a model we never decide on the sizes of production and only record the 

values clearly that cannot be changed under the given conditions. 

 

When planning technologies the necessary expenditure, details, natural and value 

characteristics can be determined. Technological plans of agricultural production usually 

consist of the following parts: 

 Operation plan 

 operations 

 Optimal time for conducting the operation 

 Machinery requirements of the operations, machinery sequence 

 Material use 

 Labour utilisation 

 Average yields of operations 

 Technological calculations 

 Sectorial calculations 

 Objective function coefficient 

 

In the course of constructing a model, and so in constructing a business model (enterprise 

model) the data in the technological plan are to be used as the model is being constructed. The 

construction of mathematical models can also be automated. Of course the quality of the 

model and that of modelling itself will depend on 

 the reliability of the base parameters and 

 the probability of the technological and economic relationships formulated in the model. 

 

Before solving the model, at the beginning of calculating the variants the fewest possible 

number of limitations is included. When working out the variants only one parameter is 

changed at a time and by changing the parameters so-called sensibility tests are conducted and 

decision variants are made. The results of the decision variants form the bases for systemic 

analyses. From the number of decision alternatives the one to be implemented has to be 

chosen, on the basis of which the strategic (yearly, or longer-term) plan of the business can be 

prepared, and whose detailed base is given by the basic data basis of the model solution and 

the results of the solution. 

 

3.2.1.2 Areas of application of the classic LP model 

 

Within the general structure of the complex model described above there is a multitude of 

concrete solutions that are possible (Csáki, 1981). Thus it is possible to construct several 

types of complex agricultural business models depending on the following: 

 

 what the particular objective or time horizon of the analysis is, 

 which areas of the businesses operations play endogenous roles in the model, 

 how the time factor is taken into account, 

 what kind of mathematical programming approach is applied, 

 How accidental factors the uncertainty of agricultural production are tken into 

consideration. 
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The aim of using a complex model may be the development of yearly, medium or long term 

plans. In agriculture complex models have primarily been used for medium term planning. 

Obviously, the structure of a a medium term plan (5 years) is the same as that of a yearly or 

long term one but special conditions arising from the characteristics őf a longer or a shorter 

term have to manifest themselves clearly in the structure of a model. In the case of a short 

term plan there are rather more restrictions to be calculated with and there is a need to analyse 

certain areas in more detail while in the case of long term planning broad relationships and 

focussing on basic issues of economic development are practical considering that current 

conditions may change to a rather high extent. 

 

In fact the construction of a complex model equals the normative modelling of complex 

system. There are several types of complex models that we can think of in accordance with 

what areas of this complex and intricate system the pre-decisions concern and what areas 

form endogenous parts of the model. This is the basis for the widely-known ordering of 

complex models. So we can speak of models that optimise the production structure, ones that 

aim at the combined optimisation of the production structure and human resource 

requirements as well as corporate models that simultaneously solve not only the issues 

concerning the production structure but optimise human resource use and requirement 

problems as well. 

 

From the point of view of considering the time factor a model can be either static or dynamic. 

With the help of the classic linear programming model the management programme set as the 

target can be calculated but there is no information as to the road leading to the target and the 

optimal timetable for reaching the objective. When doing short-term calculations the static 

nature does not usually cause serious problems. But when the same is done for long-term, 

e.g., for five years neglecting the time factor may lead to serious problems. 

 

One of the characteristics of agricultural businesses is that they engage in several operations 

and these are in a multilateral connection with one another, certain operations take the 

existence of others for granted and other ones can only be done in a complementary 

relationship with others. 

 

Suitable proportions have to be ensured between the different operations as regards the use of 

production resources and in order to ensure the internal proportions – biological, economic, 

financial correlations – of production, which are ensured with balance conditions during 

modelling. In the course of preparing a complex plan for a business, all the major operations 

are included in a model and these are made to compete with one another. The types and 

characteristics of the linear programming model developed while constructing a complex 

model are as follows: 

 Classic linear programming model 

o The distribution of fixed resources 

o Application: yearly plans 

 Deterministic linear programming model 

o Concerted optimisation of the production structure and the flexibly changeable 

resources 

o Application: medium-term strategic decisions 

o Concerted optimisation of the production structure, production technologies  

and resources 

o The truest to nature 

o Large size 
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o Application: in research 

The main characteristics of a classic linear programming model are as follows: 

 There is a fixed amount of resources available. 

 We are not in the position to change the amount of resources. 

 Our object is to distribute the resources among the production operations rationally. 

 It is usually used in constructing short-term, yearly plans. 

 

The conceptual scheme of constructing an optimising model for a production structure is 

shown in Figure 3.16. 

 

 
 

Figure 3.16: The conceptual scheme for constructing a complex business model 
Source: n the basis of Csáki Cs., 1981; Tóth J., 1981 

 

The main characteristics of the variables included in the model are as follows: 

 All the production, service activities can be variables 

 Every activity that we want to compete in the given model can be an individual variable 

 The variables can be aggregated, treated as complex activities but to a reasonable extent 

 The classification of the variables in the model is as follows: 

 Arable crop production and sales activities 

 Arable feed production activities 

 Vegetable production and sales activities 

 grapes and fruit production activities 

 Meadow and pasture management activities 

 Animal husbandry activities 

 Other activities 

o Ancillary plant services 
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o Market operations 

o Technical variable 

 

Following the overview of the variables, let us consider the balance conditions of the model 

written with mathematical formulas. 

 

The balance conditions of the land use 

a. When the total use of the land area is required 

 
n

j j

j 1

f x F


 where 

jx  is variable - j jf is the specific area requirement os 

variable - j 

F  is the land area available 

 

b. If the use of the total area is not required (e.g. the remaining area is leased out 

 
n

j j

j 1

f x F


  

 

c.) In the case of more soil types 
n

i

j j

j 1

f x F


 where 

upper index i is soil type  i 

 

d. A clear specification of the proportion of the land area to be used 

 

j jf x F   

r in the case of several activities 

 

j j j 1 j 1 n nf x f x f x F      where 

 

  is a ratio 

e. the ratios of the activity types cab also be specified 

 

j j k kf x f j   out of which 

 

j j k kf x f j 0,    

 

which specifies that the land area used by activity k should be γ times activity j 

 

Balance conditions of labour utilisation 

 
n

ij j i

i 1

m x M ,


 where 
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i  is period i 

ijm  is the specific labour requirement of activity j over period i 

jx  is activity j 

iM  is the labour force capacity available over period i 

 

Balance conditions of machinery use 

 
n

h h

ij j i

i 1

g x d ,


 where 

 
h

ijg  is the specific machinery requirement of activity j for machinery 

type h over period i 

jx  s activity j 

h

id  is the capacity of machine type h that is available over period i 

 

Balance conditions of cutting machinery use 

 
n

ij j i

i 1

e x E ,


 where 

 

ije  is the cutting machinery requirement of activity j over period i 

jx  s activity j 

iE  the amount of money available for purchasing cutting machinery over 

period i 

 

Balance conditions of feedstuff 

The condition is that the amount of feedstuff produced cannot be less than the requirement of 

the animal husbandry sector 

 

0

n n
t ' t '

ij j ij j

i 1 i 1

q x q x
 

  rearranged 

 

0

n n
t ' t '

ij j ij j

i 1 i 1

q x q x 0,
 

   where 

 
t

jx  s feedstuff variable j 

t '

jx is animal raising activity j 
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ijq  is the specific nutrient i obtainable from feedstuff j 

'

ijq  is the specific nutrient requirement i of activity j 

0

'

ijq  s the lower limit of effective nutrient matter i of activity j 

 

The ratios between individual variables can be specified in the condition group production 

ratios and limitations. This can be, for example, the proportions of the sowing areas of the 

different crops. Of course, other ratios or combined limits for several variables can also be 

formulated either by prescribing ratios or not. 

 

The objective function can be formulated as follows: 

 
változó változó t változó* t '

j j j j j j j j(T C )x C x (T C )x max      (variable) 

 

jT  is the production value of activity j 

változó

jC  
variable

-is the variable cost of activity j 

jx is the variable cost of activity j 

t

jx  is feed production activity j or feed purchase 

változó*

jC
variable 

Variable cost of animal husbandry without feed costs 

t '

jx animal husbandry activity j 

 

3.2.1.3  The deterministic LP model and areas of its application 

 

The deterministic model is the model constructed for the combined optimisation of the 

production structure and certain production resources (Tóth, 1973, 1981). The model assumes 

that in the long-term certain resources (e.g., labour force, machinery) can be trated flexibly, 

the production structure can also be changed flexibly and so the optimums of the resources 

and the structure are determined collectively, in their relationships at one and the same time. 

Its application is mainly suited for strategic planning. The structure of the model is illustrated 

in figure 3.17. 

The two groups of variables included in the model 

 

• Production and sales variables 

Resource variable 
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Figure 3.17: The structure of the deterministic linear programming model 
Source: Tóth, 1973, 1981 

 

The balance conditions group is similar to the complex model seen above. When formulating 

the conditions of the model, however, it has to be noted that under certain resource conditions 

even the resources are to be considered as variables and should be included in the model as 

such. The more important groups of conditions are as follows: 

 

• Balance conditions for the area 

• Balance conditions for the labour use 

• Balance conditions for machinery 

• Balance conditions or current assets 

• Balance conditions for feed production 

 

The area balances in the structure of the model in figure 48 are identical to the ones 

formulated in the complex model. In the case of all other types of balance only the differences 

are highlighted. In the balance conditions or the labour force if the available labour capacity is 

broken down as the product of the number of the workforce ( ) and the number of hours that 

can be worked over the given period ( '

iM ), the balance conditions can be formulated as 

follows: 

 
n

'

ij j i

i 1

m x M 0


    

 

In the case of the balance conditions for machinery breaking down d, i.e., the product of 

the number of hours a machine of type h can work during a shift over period i and the number 
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of pieces h 'h h

i id d  , the balance condition will be modified as follows in the deterministic 

model: 
n

h 'h h

ij j i

i 1

g x d 0


    

 

And the balance conditions for the current assets are modified as follows: 

 

ij j ie x E 0,  where 

 

ije  is the current asset requirement of activity j over period i 

jx  is activity j 

iE  is the variable showing the current asset requirement over period i 

 

And finally, having formulated the objective functions we can arrive at the following formula. 

 
változó változó t változó* t ' h h

j j j j j j j j g(T C )x C x (T C )x C max       (variable) 

 

jT  is the production value of activity j 

változó

jC  -
variable 

is the variable cost of activity j 

jx is the variable cost of activity j 

t

jx  feed production activity j, or feed purchase 

változó*

jC  
variable

 is the variable cost of animal husbandry without the feed cost 

t '

jx is animal husbandry activity j 

h

gC  is the yearly constant cost for one unit of machinery type h 

h  Machine variable (number of pieces) 

 

Chapter 3 

 

Summary 

Strategy is nothing but the management and field of operations of an organisation (business / 

industry) in the long term. In an ideal case the business will adjust its resources to the 

changing environment and mainly to the markets, customers and clients in a way that it meets 

the expectations of the interest group which manages / owns the organisation. According to 

this definition the decision support systems for the development of the strategy are subdued to 

the changes taking place in the future. It marks out the objective that subject to its mission and 

vision it should find the long-term objectives through which it can be successful in the 

farming of the future. In order to realise this internal and external analyses have to be made. 

When analysing the external environment we analyse the opportunities and risks that may 
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occur in the future. One time-honoured method for this is the so-called PEST-analysis. The 

opportunities and risks r threats can be quantified on the basis of the so-called External Factor 

Evaluating Matrix. The current preparedness to observe the mission and reach the vision of 

the business / industry can be evaluated on the basis of an analysis of the internal factors. The 

analysis of key internal factors answers the question of how strong or weak a business / 

industry at the moment in relation to reaching the objective. Here as well the method starts 

with the list of current advantages and disadvantages. Following this their resultant is 

calculated by calculating the Internal Factor Evaluating Matrix. By comparing the internal and 

external evaluating matrixes the direction of the strategy for the future can be determined. In 

addition to analysing internal and external factors, more exactly, it is worth analysing the 

reason and cause relations together with them by using the so-called problem-objective tree 

method. The essence of the method which is strictly built on a logical chain is that the reason 

for the initial cause of the cause and reason relations has to be established or explored. It is a 

fact that the basic reasons lead to results, which will generate a new series of causes. Using a 

simile from fire extinguishing it is the “seat of the fire” that has to be found since if the fire is 

not extinguished there the inflammable material will catch fire again and again. By finding the 

basic cause, the causes the chain of solutions to the problem can be marked, which is called 

the target tree or target structure. Owing to what has been said above one of the efficient 

methods of decision support might as well be the conscious application of the target-tree. 

Decision-making is a process in the course of which we look for different alternatives and 

make choices in order to reach an objective or objectives. The preparation of the decision is 

the part of the decision-making process which is regarded the task of operational research. In 

the application of operational research in areas of economy the activity of operational research 

takes the most important principles and rules from the economic sciences (agrarian 

economics, business economics and management science) that are applied in the preparation 

of decisions. These principles and rules are formulated in models. The model is the man-

made, simplified picture of the objective reality. The simplification serves to seize and 

highlight the essence and so the model contains the most important components, 

characteristics and connections of the object analysed. Mathematical programming can be 

used extremely extensively in providing solutions to different production, economic and 

organisational problems of agricultural businesses. The whole of an agricultural business is 

such a complicated system which cannot be described in the same detail for every area at one 

and the same time. The data requirement of too detailed complex models is very high and 

their management and handling are also complicated. For this reason, as a general rule we can 

say that the complex mathematical programming of the whole of the economy presupposes 

simplifications and neglecting redundant details. The variables in a complex model symbolise 

the extreme diversity of the activities of the agricultural business. The limiting conditions of a 

complex model can be basically classified according to the four main types: limiting 

conditions related to material-technical resources, restriction of a biological-agronomical 

nature, financial limiting conditions, and other limiting conditions. The target realistic model 

is a model devised for the combined optimisation of the production structure and certain 

production resources. The model presupposes that certain resources (e.g., labour force, 

machinery) are flexibly manageable in the long-run and so the optimums of the resources and 

the structure are determined together, in their relation to each other and simultaneously. Its 

application is primarily expedient in strategic planning.  

 

Control questions: 

1) How does strategic planning differ from traditional planning methods? 

2) Describe the possible methods for analysing external factors. 

3) What is the STEP or PEST analysis? 
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4) When analysing external factors what questions are crucially important to answer? 

5) Describe the methodology of the External Factor Evaluating Matrix. 

6) When analysing internal factors what basic questions are expected to be answered? 

7) Describe the methodology of the structure of the Internal Factor Evaluating Matrix. 

8) From the strategic methods of the preparation of decisions, describe the methods of 

external / internal matrix and interpret them. 

9) What models do you know of and what are their most important characteristics? 

10) Describe the mathematical structure of the linear programming model. 

11) What are the stages of modelling and decision support? 

12) What are the more important variable of a complex linear programming model 

suitable for modelling agricultural businesses? 

13) What is the essence of the target-realistic LP model? Describe the structure of the 

model. 

14) Describe the balance conditions of the target realistic model. 

 

Questions to improve competence 

a.) What kind of method would you use to evaluate the external economic 

environment? Give detailed reasons for your choice. 

b.) When evaluating external conditions what would you subject your investigation to? 

What questions would you like to find answers in the course of the analysis of the 

external factors? 

c.) Which two questions would you ask when analysing internal factors? 

d.) Classify the internal factors? Which ones would you grade higher or lower? 

e.) Why is the problem-tree method of exploration important? Give detailed reasons 

for your answer. 

f.)What questions could you answer by using the target tree or the target structure 

method? 

g.) What kind of linear programming model would you use to optimise the production 

structure and the resource requirements? Give detailed reasons for your answer. 

h.) What type of mathematical model would you use for the consideration of incidental 

effects? What incidental effects can occur in the operation of an agricultural 

business? 

i.) What kind of model would you apply for the consideration of the time factor? 

j.) What data source would you use to collect the group of coefficients that occur in a 

complex linear programming model? 

k.) Compare the sizes of the complex and the target realistic LP models. Which one is 

bigger and to what extent? 

l.) In the case of what variables would you use full value variables for an agricultural 

business and why? 
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4. Methods and procedures that can be applied at tactical and 

operational levels 
 

 

4.1. Optimising procedures and techniques 

 

 

4.1.1 Areas of application of the LP model 

 

As it was described earlier mathematical programming is one of the most important ranges of 

tools for optimising problems. Its most simple case is linear programming (LP), where a 

convex set is determined with the help of limiting conditions and then with the help of a 

hyperplane stated in an objective (parametric) function the point is found where the value of 

the objective function is extreme (minimum or maximum). The simplex algorithm was 

developed by Dantzig in 1947 to solve linear programming problems. Due to its efficiency 

and systems approach the method quickly gained ground n making predecisions. The 

application of linear programming in making plans was wide-spread right from the beginning. 

STIGLER’S (1945) LP model for solving dietary problems was a first one and it has also 

been solved with the help of a computer. BÁLINTFY (1976) applied integer-valued 

programming for the weekly or monthly planning of menu-like catering at different 

institutions. A peculiar area of application is the LP model used for solving work-organisation 

problems. Modelling appropriation of funds has been a task that several people have been 

dealing with (WEINGARTNER, 1963; MYERS – POGUE, 1974). NEAVE – WIGINTON in 

1981 used short-term financial models in making predecisins. Dynamic (multiperiodic) 

simultaneous or recursive LP models can be used for long-term planning (ROBICHEK et al., 

1965; WAGNER, 1975; LANZENAUER et al., 1987; ROHN, 1987). One of the most 

frequent solution tools for shuffling problems is linear programming (GARVIN et al., 1957; 

GLASSEY – GUPTA, 1975). And last but not least mention has to be made of the use of 

linear programming in production models. 

Mathematical programming quickly gained ground in agriculture as well. HEADY’s (1957); 

HEADY – CANDLER’s (1958) research results appeared from the second half of the 1950s. 

KREKÓ’s (1965, 1966, 1972) works were methodological funding ones in Hungary. As 

regards its application in agriculture highly important research was conducted by TÓTH 

(1969, 1973, 1981), ERTSEY (1974, 1986), ERTSEY-KÁRPÁTI (1981), ERTSEY-TÓTH 

(1985), who had excellent results in feed utilisation, feed production, and optimising complex 

business plans, crop production technologies and automating business planning. CSÁKI – 

VARGA (1976) dealt with optimising business machine stocks and the further development 

of dynamic and stochastic models. CSÁKI – MÉSZÁROS (1981) were the editors of the first 

volume on operations research in Hungary, which was written for application in agriculture. 

 

By the 1980s There was established in Hungary scientific background that supported 

optimised production as well as a technical advice system (e.g., CADMAS that worked 

together with Debrecen Agricultural University) and the well-trained specialists who worked 

in the large-scale farms of the time were willing and able to think in models. At this time 

everything pointed in the direction of quick changes following the explosion-like 

developments in informatics. The change of the regimes and the fragmentation of land 

property that accompanied privatisation and the widening of circle of inexperienced farmers 

working on small- and medium-sized farms – often in juridical insecurity - however, the 

market for the models described above and the related systems dwindled and so the 

Hungarian agriculture could not make use of their inherent potentials. 
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In opposition to the conditions in Hungary, in the developed countries on the 1990s PC-based 

application, decision-support modules began spreading rapidly, part of which used production 

structure optimisation based on linear programming models or models based on multi-purpose 

programming. HARDAKER et al., (1997, 2004) presented a wide range of managing risks in 

agriculture. Silsoe Whole Farm Model software-kit developed by Silsoe Research Institute, 

IACR-Rothamsted, ADAS and Morley Research Centre appeared on the market in 2001-

2002. The development of models based on linear programming and multi-purpose 

programming was conducted by AUDSLEY et al. (2001). 

 

4.1.1.1. Optimisation of feed rations 

 

The mathematical planning of feed husbandry can be divided into two areas 

 

- the planning of feed utilisation 

- the planning of feed production 

 

In the case of the planning of feed utilisation the demand of the animal husbandry unit has to 

be met on the basis of the feed volume that has been produced or purchased at the lowest 

possible costs. To achieve this, the following basic models can be used: 

 

 Planning the feed rations 

 Preparing feed mixes 

 Optimal determination of the basic feed rations and the additional 

concentrates 

 On the basis of the three above , preparing a complex feed utilisation plan 

 

It is not reasonable to optimise feed production independently of commercial crop production 

and animal husbandry since the different sectors of a farm can only be analysed in a unified 

system, in the intricate system of horizontal and vertical relationships. Feed production is 

modelled in separation when the farm is specialised in this sector, when the feed production 

sector is linked to one area of animal husbandry, e.g., cattle rearing. There are several crops 

competing in the model. In our case the economic content of the objective function is: 

  minimising costs 

- minimising area 

 

When the feed production is included in a complex model and managed together with the 

commercial crop production, then with the application of a suitable technique both objective 

functions can be considered simultaneously. The modelling of feed production is going to be 

dealt with in detail when crop production and complex farm business planning are handled. 

  

When planning feed ratios there are two methods that are wide-spread in practice: 

  mathematical 

  logical. 

 

Logical planning is an approximating method. It is slow and inaccurate and does not take 

economic considerations into account. This method primarily requires knowledge of the 

economic, biological system analysed and endeavours to meet the requirements of the animal. 
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Mathematical planning has one major advantage since it considers relationships within the 

system. It is suitable for the preparation of the optimal (the least expensive) feed ration and 

also meets the requirements of the given animal. It is fast and precise, it takes all the possible 

feed ratios into account and the optimal ratio is chosen by their comparison. 

 

The algorithm of the planning procedure can be summarised as follows: 

 The nutrition requirements of the animal selected are determined (dry matter, energy, 

digestible protein, crude fibre, etc.) 

 The kinds of feeds available for the preparation of the ration are taken into account. 

 The specific chemical values and costs of each feed are determined. 

 Based on the knowledge of the physiological requirements of the animal the lower and 

upper limits of the variations in the feeds are determined. Only the justified and the 

most important limits are included in the model lest the possible program area should 

be limited since the inclusion of new limits always entails additional costs. 

 The objective of the optimisation, which is usually the minimising of feed costs, is 

determined. 

 The model is developed and the basic variant is solved. 

 The result obtained is analysed and evaluated from technical and numerical 

considerations. 

 If the result obtained is not technically adequate, the balance conditions are modified 

and the model is solved again. It is reasonable to always change only one item in the 

model because the effects on the system (the model) can be followed in this way. 

 

Variables in the model 

 

xj (x1,x2,…,xn) where x ≥ 0: designate the unit amounts of the individual feeds 

 

It can be any unit of measurement (usually kg) but in the mathematical correspondence, 

the units of measurement must match on the left and right hand sides of the relation. 

 

Coefficients: 

 

bi (b1,b2,…,bm) where b ≥ 0: is the daily feed requirement of the animal frim feed 

variant i 

qi (q1,q2,…,qm) where q ≥ 0: is the daily amount of feed that can be fed to the animal 

aij: is the specific chemical content value of feed j from nutrient i (e.g., the specific 

chemical value of 1kg feed) 

pj (p1,p2,…,pn): Specific feed cost 

 

 

 

Balance conditions for the model 

 

- Balance condition for the complementation of nutrients 

aijxj  bi 

where 



113 

 

xj is the variable in the model, 

aij is the specific chemical content value 

bi the daily requirement of the animal from nutrient i. 

 

The balance condition is usually formulated in the form of the lower limit, which technically 

means that at least as much nutrient should be given to the animal as much its physiological 

requirement is. Parity should only be formulated when there are very strict professional 

reasons to consider. Equal conditions narrow down the program area very much and so 

jeopardise the solubility of the problem. 

 

The balance conditions that are formulated in the form of lower limits also make it possible to 

prevent controversies within the model because if the nutrient ratios in the feed do not meet 

the physiological requirement of the animal, overfeeding certain nutrients is possible and the 

model can be solved. 

 

Due to professional considerations, the effects related to overfeeding also have to be analysed 

since it may be harmful to the animal. In cases like this, it is expedient to give an upper limit 

(bi
o
) that meets professional considerations. Thus, one interval is determined for one type of 

nutrient in the model. 

 

bio  bi  bi
o  

 

With nutrients it may also be necessary to fix how many % of a nutrient should be 

complemented with certain components. E.g., 30% of the protein requirement has to be 

provided from an animal source of protein. 

 

aijx j= βbi  

0 ≤ β ≤ 1  

where 

β is a modulus which expresses that β times amount of the feed requirement of the 

animal from nutrient i has to be provided by feed j. 

 

This requirement can also be formulated in the form of a lower limit and an upper limit 

 

aijxj ≥ βbi  

aijxj ≤ βbi  

In the case of feed groups 

 

1 1 1ij j ij j ij j r ia x a x a x b        

or 

1 1 1ij j ij j ij j r ia x a x a x b         

or 
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1 1 1ij j ij j ij j r ia x a x a x b        

  

- Physiological limits 

Physiological limits are conditions related to the amounts and ratios of different feed 

components with the help of which the amounts of feeds that can be fed or wished to be fed 

are limited. An example is the amounts of hays that can be fed to animals. 

 

 Limit for the amount of feed 

This can be formulated  

 

 for one component of the feed 

 

xj  qi  

 

where 

 

qi: is the amount of feed component i 

xj: is feed j 

 for several components of the feed 

 

xj + xj+1 + xj+2 + … + xj+r  qi  

 

       where 

 

the total amount of the different types of feed cannot be more than the amount determined in 

qi. This can be stipulated in the form of either a lower limit or equality. 

 

 Formulating the proportions to each other of certain feeds 
 

xj =  xk  

 

where 

 

feed j equals feed k  times. 

 

Following the rearrangement the balance condition can be formulated in the forms of lower 

and upper limits and equality. 

 

 

 

 

 

When determining the limits for feed volumes two considerations are important: 

 the biological requirements of the animal and 

 the economic conditions (how much feed is there at our disposal). 

 

Requirements for balance conditions 

0

0

0

j k

j k

j k

x x

x x

x x
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 The physiological nutrition requirements of the animal have to be met as 

regards the volumes and ratios of feeds. 

 The economic properties and technological requirements of the farm are to be 

met. 

 They should not be contradictory. 

 There should not be too many and too strict balance conditions. 

 

Objective function: 

pjxj  MIN! 

 

where 

 

pj : is the specific cost of feed j (it can be included in the model as an objective 

function coefficient) 

 

Sensitivity anakysis 

 If the quality of the feed has changed, its chemical content has also changed. 

What is the effect on the composition, how does the feed ration change? 

 Analysis of the objective function (change in p) 

a.)   How does a change in the feed ration affect the composition of the 

feed? 

b.) With the help of the shadow prices of the feeds not incorporated in the 

feed ration, the critical feed cost (marginal cost) is determined at which the 

given feed is already competitive i.e., it is inexpensive enough to be 

included in the optimal feed ration. 

 

Linear programming models, including feed ration models are easy to construct in any 

spreadsheet program, and so in Excel as well. 

 

 

4.1.1.2. Optimising transportation tasks 

 

Transportation is the engine for economic life. Most of the stocks in the world economy are 

on the road and transportation costs form a large share of all the costs. We speak of a 

transportation task if the conditions below are met. 

 

 The transportation of goods that can be considered homogenious. 

 Goods are transported from several locations to several destinations. 

 The volume of freight is big. 

 The transportation cost is linearly proportionate with the volume transported. 

 The objective is to minimise transportation costs and transportation capacity. 

 

Thus, in the transportation task, goods have to be delivered from “m” different locations to 

“n” destinations at minimal transportation costs. In order to solve the transportation task the 

available information is arranged in a cost matrix. The sending points are arranged in lines 

and the destinations are arranged in columns. The specific transportation costs (Kij) between 

the different transportation points are also included in the matrix. The total volumes (fi) to be 
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collected from the sending points are at the ends of the lines and the demands at the 

destinations (rj) are in the last lines of the columns (figure 4.1). 

1 2 … j … n

1 K 11 K 12 … K 1j … K 1n f 1

2 K 21 K 22 … K 2j … K 2n f 2

⁞ ⁞ ⁞ … ⁞ … ⁞ ⁞

i K i1 K i2 … K ij … K in f i

⁞ ⁞ ⁞ … ⁞ … ⁞ ⁞

m K m1 K m2 … K mj … K mn f m

r 1 r 2 … r j … r m

DESTINATIONS Volume to be 

transported

S
E

N
D

IN
G

 P
O

IN
T

S

Demand  
 

Figure 4.1: Cost matrix 

 

When giving this task, let us suppose that
1 1

m n

i j

i j

f r
 

  , since in a different case, with the 

introduction of a so-called fictitious sending point and delivery point, the conditions are met. 

If 
1 1

m n

i j

i j

f r
 

  (the demand is less than the volume to be transported), number n +1 fictitious 

delivery place is introduced with the demand of 1

1 1

m n

n i j

i j

r f r

 

    destination, and 1 0inK    (i 

= 1.2,…,m) transportation cost. 

 

If 
1 1

m n

i j

i j

f r
 

  (The demand is bigger than the volume to be transported) the principle of 

priority deliveries has to be defined because the demands of all the customers cannot be met. 

 

Following the cost matrix the transportation matrix is formulated. The variables of the model 

(xij), i.e., the volumes to be transported, are found in the transportation matrix (figure 4.2). 

The transportation task is easily formulated as a linear programming model if the specific 

transportation costs are considered to be constant irrespective of the increases in the volume 

to be transported. This can be done since in practice the volumes to be transported vary only 

within a given range, in which case constant transportation charges can be calculated with. 
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R

F

1 x 11 x 12 … x 1j … x 1n f 1

2 x 21 x 22 … x 2j … x 2n f 2

⁞ ⁞ ⁞ … ⁞ … ⁞ ⁞

i x i1 x i2 … x ij … x in f i

⁞ ⁞ ⁞ … ⁞ … ⁞ ⁞

m x m1 x m2 … x mj … x mn f m

r 1 r 2 … r j … r m

x ij  -is the amount of the goods to be transported from 

sending point i to delivery place j.

1 2 … j … n

 

Figure 4.2: Transportation matrix 

 

The mathematical formulation of the transportation task: 

Balance condition: 

 

a.) Per line: all the goods from every sending point have to be transported 

11 12 1 1 1j nx x x x f       

21 22 2 2 2j nx x x x f       

 

1 2i i ij in ix x x x f       

 

1 2m m mj mn mx x x x f       

 

b.) Per column: all the demands have to be met 

11 21 1 1 1i mx x x x r       

12 22 2 2 2i mx x x x r       

 

1 2j j ij mj jx x x x r       

 

1 2n n in mn nx x x x r       

 

Objective function: 

 

11 11 12 12 mn mnZ K x K x K x    minimum 
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The model in a combined form 

 

0ijx    (i = 1, …, m; j = 1, …, n) 

1

n

ij i

j

x f


   (i = 1, …, m) 

 

1

m

ij j

i

x r


   (j = 1, …, n) 

 

1 1

min
n m

ij

j i

x
 

 ! 

 

The transportation task is easily adaptable to the spreadsheet programs. Let us take the 

following example: 

 

 

The variables of the model are the individual relations in accordance with the way they are 

indicated in the transportation matrix. For example, variable x11 designates the volume to be 

transported from mixing plant 1 to farm 1 (figure 4.3). On the basis of the basic data we can 

see that there are more goods ready in the mixing plants than the demand of the customers 

(230 tons > 136 tons). On the basis of the mathematical model a fictitious delivery point 

should be introduced with a volume of 230-136=94 and zero cost but in practice there is no 

need to do so because it is enough to order upper limits to the sending points and lower limits 

or equalities to the destinations. 

Example 1 

A company producing feed mixes produces concentrates for broiler poultry and provides 

eight poultry farms with the products. The volumes produced by the individual mixing 

plants, the demands of the farms and the specific transportation costs are seen int he tables 

below: 

Mixing plant 1 100 t 

Mixing plant 2 70 t 

Mixing plant 3 60 t 

Total: 230 t 

 

  

daily 

demand 

t 

Transportation cost HUF/t 

from plant 1 from plant 2 from plant 3 

Farm 1 10 365 565 465 

Farm 2 12 365 365 340 

Farm 3 9 515 390 590 

Farm 4 25 615 865 690 

Farm 5 18 490 365 340 

Farm 6 21 740 790 565 

Farm 7 7 615 740 740 

Farm 8 34 290 340 415 

Total: 136       

 



119 

 

x11 x12 x13 x14 x15 x16 x17 x18 x21 x22 … x34 x35 x36 x37 x38
Delivered/

received 
Relation

Stock/ 

demand

From plant 1 1 1 1 1 1 1 1 1 … 76 <= 100

From plant 2 1 1 … 9 <= 70

From plant 3 … 1 1 1 1 1 51 <= 60

Farm1 1 1 … 10 >= 10

Farm2 1 1 … 12 >= 12

Farm3 1 … 9 >= 9

Farm4 1 … 1 25 >= 25

Farm5 1 … 1 18 >= 18

Farm6 1 … 1 21 >= 21

Farm7 1 … 1 7 >= 7

Farm8 1 … 1 34 >= 34

Cost 365 365 515 615 490 740 615 290 565 365 … 690 340 565 740 415 58765 MIN!

volumes to be 

transported
10 0 0 25 0 0 7 34 0 0 … 0 18 21 0 0

 Z2 = SUMPRODUCT(B2:Y2;$B$14:$Y$14) copy to Z3:Z13  

 
 

Figure 4.3: The Excel model of the transportation task 

Source: Own development 

 

4.1.1.3. The problems of inventory management scheduling 

 

By the term inventory we mean all the material goods, means that the given organisation has 

stockpiled for later use in the process of production and distribution. Inventory represents the 

means column of the corporate property, which always changes its forms of appearance but 

which is blocked in the long-run in the process of procurement-production-sales  and the total 

value of which is called the current assets of the business (Chikán, Demeter, 1998). 

The inventory can be grouped in a number of ways on the basis of the rules of accounting, 

supply and demand, the objective of keeping an inventory, etc. 

 

It is expedient to classify stocks according to their importance in order for us to be able to 

increase the efficiency of their management. Grouping stock on the basis of their importance 

is a procedure based on the so-called ABC (Pareto) principle. The essence of this principle is 

that the relative weight of the individual elements within a certain multitude is considerably 
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different. The main point in the analysis is that it groups the individual items according to 

their relative importance and so makes inventory management according to groups possible.  

 

The analysis can be done for reasons of distribution (sales) rationalisation if there is finished 

product (preparatory stock, fluctuation stock) on hand. The knowledge to be applied can be: 

 the sales volume to be sold broken down into products 

 the sales income broken down into products 

 

The other target area of the analysis is management of base materials, subsidiary materials 

and spare parts. In this case the most commonly used knowledge is: 

 The annual cost of the utilisation of the item. 

 The volume of per unit cost of an item. 

 The special feature of the material used for the production. 

 The availability of the resources for the production of the item. 

 The production period of the item. 

 Storage requirements. 

 Critical properties of the item (life span, utility, high value). 

 The costs of replacement. 

 Complicated structure. 

 

After doing the classification on the basis of adequate knowledge (or combination) the highest 

value items that constitute 20% of the total number of items are put in group “A”, 40% with 

the highest utility value are put in group “B” and the rest is classified as group “C”. The 

advantage of this procedure is that by concentrating on the most important issues in inventory 

management a more efficient management of the stock can be achieved. To determine the 

expected values of the criteria methods of statistical analysis are used (example 2). 

 

 

Example 2: 

A business wishes to rationalise the procedures related to the internal handling 

of goods and first wants to determine which roducts most influence the costs 

related to the handling of goods. The costs of the handling of goods: 

 

 

Product 

code

Costs of handling 

goods

Product 

code

Costs of handling 

goods

1 150 Ft                        13 4 000 Ft                          

2 1 000 Ft                     14 200 Ft                             

3 8 000 Ft                     15 1 000 Ft                          

4 2 000 Ft                     16 100 Ft                             

5 1 000 Ft                     17 100 Ft                             

6 250 Ft                        18 11 000 Ft                       

7 100 Ft                        19 100 Ft                             

8 2 000 Ft                     20 140 Ft                             

9 180 Ft                        21 1 000 Ft                          

10 2 000 Ft                     22 1 000 Ft                          

11 100 Ft                        23 220 Ft                             

12 200 Ft                        24 150 Ft                              
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In doing the ABC analysis first the table is rearranged in the lines according to the costs of 

handling the goods and then the products are recoded in accordance with the new order. The 

next step is cumulating the costs of handling the goods and calculating the cumulative 

distribution table 4.1). On the basis of the calculations we can identify what kinds of matter 

are the most important from the point of view of the criterion considered the coloured area in 

table 4.1) and so 6 out of the 24 products accounts for 80.6 % of the total costs of handling 

the goods. On this basis the diagram for the ABC arrangement can be prepared so as to make 

the grouping even more expressive (figure 4.4). In the diagram it is either the items (when the 

number is high the percentage distribution is more expedient) or the percentage distribution of 

the items is what is shown by the “x” axis and the “y” axis will show the cumulative 

distribution of the adequate criterion. 

 

Inventory management is part of the logistics procedure of a business; it is a structural 

element of the logistics system. The planning of the inventory means the breaking point in the 

material flow, which occurs because of the changing rates in supply and demand and the 

differences in time. The task of the inventory control is the supply the demands of given 

production and consumption processes with materials, components, finished products, the 

determination of an economically optimised level of inventory and keeping it at a dynamic 

level. 

New serial 

number

Product 

code

Costs of 

handling 

goods

Cumulative 

costs

Cumulative 

distribution

1 18 11 000 Ft     11 000 Ft   30,6%

2 3 8 000 Ft       19 000 Ft   52,8%

3 13 4 000 Ft       23 000 Ft   63,9%

4 4 2 000 Ft       25 000 Ft   69,5%

5 8 2 000 Ft       27 000 Ft   75,0%

6 10 2 000 Ft       29 000 Ft   80,6%

7 2 1 000 Ft       30 000 Ft   83,4%

8 5 1 000 Ft       31 000 Ft   86,1%

9 15 1 000 Ft       32 000 Ft   88,9%

10 21 1 000 Ft       33 000 Ft   91,7%

11 22 1 000 Ft       34 000 Ft   94,5%

12 6 250 Ft          34 250 Ft   95,2%

13 23 220 Ft          34 470 Ft   95,8%

14 12 200 Ft          34 670 Ft   96,3%

15 14 200 Ft          34 870 Ft   96,9%

16 9 180 Ft          35 050 Ft   97,4%

17 1 150 Ft          35 200 Ft   97,8%

18 24 150 Ft          35 350 Ft   98,2%

19 20 140 Ft          35 490 Ft   98,6%

20 7 100 Ft          35 590 Ft   98,9%

21 11 100 Ft          35 690 Ft   99,2%

22 16 100 Ft          35 790 Ft   99,4%

23 17 100 Ft          35 890 Ft   99,7%

24 19 100 Ft          35 990 Ft   100,0%  
 

Table 4.1: Arrangement in lines (serialisation), cumulating in conducting ABC analysis 
Source: Own development 
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Figure 4.4: Classification of materials into groups with ABC analysis 

Source: Own development 

Disturbing factors

MATERIAL SYSTEM

INPUT OUTPUT

STORAGE

STOCKING STRATEGY

REGULATION SYSTEM

MONITORING 

INVENTORY

STOCKING MECHANISM

physical system

regulation  
Figure 4.5: The structure of the inventory system 

Source: Prezenszki, 1998 

 

The stocking procedure can most be characterised with a saw-tooth like diagram figure 4.6) 

and can be quantified with the following parameters: 

 

 Maximum inventory (S) 

 Minimum inventory (s) 
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 Time elapsed between two receipts (t) 

 The volume of receipt (q) 

 The average contracted volume of the inventory (q/2) 

 Time elapsed between placing the order and receipt of the order (LT) 

 The method of monitoring the inventory (continuous, periodical) 

 Utilisation of the inventory per unit of time (B) 

Volume 

V
o

lu
m

e

Time
t

LT

S

B

qn
q/2

 
Figure 4.6: Components of the stocking procedure 

Source: Chikán –Demeter, 1998 

 

In the diagram, the increases in the volume of the inventory are signified by vertical lines and 

the sloping lines refer to the decreases. For reasons of providing an undisturbed supply two 

basic questions are to be answered when forming a stockpile. One is when to order and the 

other is how much/many to order. After having answered them four basic stocking 

mechanisms can be differentiated depending on the inventory regulating system and the 

stocking strategy. 

 

 (t, q) fixed volume at fixed intervals 

 (t, S) increasing the stock to its maximum at fixed intervals  

o (q, s) receipt of q fixed volume when a predetermined level of inventory is 

reached 

o (S, s) increasing the stock to a maximum level S when a predetermined level of 

inventory is reached 

 

Out of the models outlined above the first two ones and their combinations are the most 

common. Out of the mechanisms for placing orders the most common one is the system of 

reorder level, the maximum/normal order model and the periodic review system. The periodic 

review model can be combined and linked to the first to models and thus mixed systems can 

be created. 

 

  Reorder Level (ROL) 
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The essence of this system is that the parameters of the system are determined on the basis of 

past data by using statistical analyses (figure 4.7). 

The operational procedure of the reorder level

Inventory

q1=q2=q3

q1

ROL

Qb

Time

    tp  
Figure 4.7: The operational procedure of the reorder level 

Source: Chikán –Demeter, 1998 
 

Conditions of its application: 

o demand and replenishment periods are stable, 

o up-to-date inventory monitoring 

 

Calculation: 

 

ROL = B ∙ tp + Qb  

 

where 

 

ROL: reorder level, which is the same as the level of inventory to be reported 

B: utilisation per unit of lead time of order 

tp: lead time of order 

Qb: safety stock level  

 

When the lead time is longer than the inventory cycle it happens that: 

 

ROL = B ∙ tp – tp/ t ∙ q  
 

where 

 

ROL: reorder level 

B: utilisation per unit of lead time of order  

tp: lead time of order 

t:  cycle time 

q:  volume of order 
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 Maximum/normal demand model  

 

This is the fixed amount of order at a fixed level of inventory but there is a utilisation period 

with a maximum transit time and maximum utilisation between the orders (figure 4.8). The 

condition of its application is that the decision-make should be able to monitor the current 

level of inventory (computerised systems, visual  

Rn Rm

ROL

Qb

tp
normal

tp
max

Time

Q

u

a

n

t

i

t

y

 
Figure 4.8: The maximum / normal demand model 

Source: Chikán –Demeter, 1998 

 

It is a similar system to ROL but during the lead time a safety stock should be made available 

to cover variations in utilisation. 

 

Qb = tp
max

 ∙ R
max

  - tp
normál 

∙ R
normál

  

normal normal 

 

where 

tp
max 

– maximum lead time 

R
max

 – maximum demanf during the inventory cycle 

tp
normál

  -normal lead time 

R
normál

 - normal demand during lead time 

 

Let us put the safety stock into the formula for the order level: 

 

ROL = tp
normál

 ∙ R
normál

 + Qb =  tp
max

 ∙ R
max 

normal normal
 

 

 Periodic system of reviewing 
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The name periodic system of reviewing means that placing orders and monitoring 

inventories is conducted at fixed intervals. When placing an order, also taking into account 

the volumes required during the lead time, as big a volume is ordered as is needed to reach the 

maximum level of inventory (figure 4.9). A characteristic of this system is that it can be 

operated by using relatively little labour input. 

 

The operational scheme of the periodic system of reviewing

Qmax

Order

q1      I2

       q2             I1

      Order

Qmax

        SS

    q1=Qmax-I1   q2=Qmax-I2

    I1   I2

      time

tp

tm

Q
ua

nt
ity

Reviewing 

period  
Figure 4.9: The operational scheme of the periodic system of reviewing 

Source: Chikán –Demeter, 1998 

 

As a first step the maximum level of inventory is determined 

 

Qmax = B · (tm + tp) + Qb 

 

The volume to be ordered is the difference between the maximum level of inventory and the 

actual volume of inventory. 

 

Q = Qmax – I 

 

Combining the two formulas: 

 

Q = B · (tm + tp) + Qb - In  
 

 where 

 

Qmax – maximum level of inventory 
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B – daily utilisation 

tm – length of monitoring period 

tp – lead time of order 

Qb -  level of safety inventory 

q – volume ordered 

Figure 4.9: The operational scheme of the periodic system of reviewing 

Source: Chikán –Demeter, 1998 

 

4.1.1.4. Planning inventory management by using EOQ 

 

Item level inventory costs are composed of three groups of costs: 

 

 Ordering costs 

o external ordering costs 

 placing the order 

 writing up the order 

 registering the order 

 tracking the order 

 liaising with the supplier 

 invoicing, reports 

 transportation costs 

 costs of the storage device 

o internal ordering costs 

 costs of refitting 

 Costs of keeping inventory 

o costs of capital outlay 

o wear and tear 

o moral amortisation 

o theft 

o insurance 

o warehousing 

o storing and manipulation 

o keeping the records 

o guarding 

 Costs of short supply 

o in the case of replaceable deficiency 

 extra paperwork 

 extra transportation costs 

o In the case of non-replaceable deficiency 

 overhead costs increase 

 loss of profit 

 loss of good-will 

 

The costs of short supply can only be appreciated. After having calculated the itemised costs 

the optimum volume to be ordered is determined. When applying this model the reality is 

“simplified”. A large number of conditions which do not exist in reality are determined but 
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the relationships of the model can be used with surprising efficiency in practice. A case of 

practical application: 

 In the model an inventory management problem of a certain product at a given time is 

analysed [0; T] 

 All the requirements of the period are known (R)  

 During every unit of time the same amount of the product analysed is used: 

 

 

 

 

 The costs related to the order and the procurement are known: K1 

 The costs related to warehousing the product are known: K2 

 No deficiency of the product can be allowed i.e., the adequate volume has to be 

provided at any time. 

 The time between replenishment and production is negligible. 

 

The objective is to find the minimum of cost function K = K1 + K2, i.e., to determine the 

minimum of all the costs related to carrying inventory. 

 

The calculation of the warehousing costs: 

 

 

 

where 

 

kr : per unit cost of warehousing (e.g., HUF/piece/day) 

q : the volume of order (e.g., piece) 

T : the time period analysed (e.g., one day) 

q/2=qá average warehoused stock 

 

 

The calculation of the costs of placing an order:  

 

where 

 

R: The requirements of the given period of time (e.g., piece) 

q: the volume of order (e.g., piece) 

kt: per unit cost of placing the order (HUF) 

 

On the basis of the above the total cost is: 

 

 

The optimum of the costs is where “q” first derivative of the first increment of the 

function is 0. 
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so the optimum volume of order EOQ is: 

 

 

Above we calculated warehousing costs. In practice, however, it is very often more expedient 

to calculate with the costs of carrying inventory. The costs of carrying inventory include the 

ones which decrease when the volume of inventory decreases and increase with its increase. 

Most of the costs of carrying inventory are accounted for by the costs of financing the 

inventory but other costs listed among the itemised ones also belong here. Calculating with 

the costs of carrying inventory the total cost is as follows: 

 

2
t

q R
K vr k

q
   

where 

 

R: The requirements of the given period of time (e.g., piece) 

q: the volume of order (e.g., piece) 

kt: per unit cost of placing the order (HUF) 

q/2=qá average warehoused inventory  

v: purchase price of per unit of product 

r: the rate of carrying inventory 

The rate of carrying inventory shows how many per cent of the procurement cost is 

considered as the cost of carrying inventory over a certain period of time. Usually it is a value 

that refers to one year. 

Following the derivation according to q and rearrangement to q of the function above: 

 

 

 

 

4.1.2. Areas of application of production and cost functions 

 

 

Achieving maximum profits cannot be done without being aware of those basic economic 

relationships which can be summarised under the term of production-theory. The related 

issues were touched upon in the course on economics as well. Here, we are going to partly 

recall this material, partly support it with some practical examples and enlarge on 

opportunities for applying it in practice. It is important to emphasise that the theoretical 

relationships discussed will never emerge in as clear forms as they are seen here, simplified 

and inferred for reasons of better understanding but all this does not mean they do not exist. 

 

It is a general characteristic of agricultural production that at any given time there are several 

suitable resources for the production of a particular product at our disposal. Due to their 

similar functions these may replace one another to a lesser or greater extent. At the same time 

they are also different from one another in their suitability for the production objective (yield 

increasing capacity) technological levels, production costs or purchase prices. Choosing the 

most suitable ones from similar resources at our disposal and optimising their composition is 

based on the analysis of the replacement relationships that exist between them. Exact 

methodologies and a general logical framework for studying replacement relations are 

provided by the analysis of production functions (Horváth et al., 2008). 
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Production functions, which play an important role in describing production processes, are 

forms of regression models included in one single equation used both in industrial and 

corporate practices (Kehl – Sipos, 2011). The result (volume) of a production process 

depends on a large number of technical, economic, natural and social factors (Cobb – 

Douglas, 1928). Production factors that have the most important influences on the output 

within a given economic unit can be identified by using economic and technical analyses. 

The mathematical, statistical analysis deals with modelling these influences and calculating 

their magnitude. Production inputs are called factors of production. These include, for 

example, land, capital, raw materials, energy and labour force (Kádas, 1944). The labour 

force is a personal production factor while the other production factors are material ones. 

 

In order to discuss the relationships between them production and cost functions are to be 

used as bases. In the possession of the technical knowledge acquired so far the term 

efficiency cannot be a problem for us. The issue of what rules drive and bring about the 

causal relationships existing between the individual efficiency indicators, however, have to 

be understood. To reveal and characterise the relationships between the efficiency indicators 

we can use production and cost functions to help us, so we also have to learn the related 

production-theoretical issues. In the case of the outcome of production the most suitable 

solution would be to observe it in a natural unit of measurement. In the course of considering 

something in a natural unit of measurement we use quantitative units that are related to the 

physical properties and use-value of the product (Szűcs, 2002). 

Production functions are mathematical models that quantify the relationship between the 

quantity of a given output (product) and the amount of inputs needed to produce it.  

These functions form the bases for the cost and value functions as well. 

 

When formulating a production function, we assume that (Kehl – Sipos, 2011): 

 the rule analysed is constant over time, or only changes slowly, or its change is known; 

 the object of the analysis, the production outcome can be measured either directly or 

indirectly; 

 the factors having important effects on the object of the analysis can be delimited from 

the ones whose role is negligible; 

 the data are accessible and comparable. 

 

Production functions express the quantitative relationships between the production factors and 

the product under a given technology. 

It has the following types: 

 Production volume function 

 Average yield function (it refers to one unit of production, such as, 1 ha, 1 

animal) 

 Growth functions (they do not express the relationships between the different 

factors of production under the given technology but in terms of dynamism, 

e.g., contain a time factor as well) 

 

The functions most often used in agriculture are as follows (Csáki – Mészáros, 1981): 

 Fertilisation functions 

 Plant cultivation functions 

 Animal husbandry functions 

 Functions that refer to the whole of agricultural production 

 agricultural cost functions 
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Production functions can be described with graphs, they can be represented in geometrical 

forms and can be quantified with mathematical formulas. With their help input-output 

relationships can be analysed. They can be monadic or multivariate production functions. In 

the case of analysing one or several inputs all the other inputs are considered constant. For a 

discussion of the relationships, let us accept the production function illustrated in figure 4.10. 

 

 
 

Figure 4.10: Production function for agricultural production 
Source: Own development 

 

According to its course, this function is a cubic parabola. In a theoretical approach, it is the 

best expression of input-output relationships in agriculture. The obtainable efficiency 

indicators illustrate the limits of the individual stages of the production. The course of the 

function shows four stages based on the formulation of the average, the additional, and the 

marginal efficiencies. 

 

Average efficiency (AH): The quotient of all the inputs and all the outputs at a given level of 

inputs. 

R

H
 

 
where 

  H: is all the outputs (kg, ton, etc) on the “Y” axis 

  R: s all the inputs (kg, hour, etc.) on the “X” axis 

Thus the average efficiency is the numerical expression of the unit of input per output. 

 

The additional efficiency: It shows the ratio of unit of additional input and additional output. 
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R

H




 

where 

 

:H Is the volume of additional output 

:R  Is the volume of additional input 

 

Marginal Efficiency (MH: It is the case of additional efficiency when R  heads to zero 

beyond all limits. Thus, at a given level of input, this efficiency shows how much the output 

is to increase if infinitely small additional input is realised (Ramanathan, 2003). In effect, it 

measures the speed of increase in output, which can only be determined in a mathematical 

way and its function is the first derivative of the production function. Thus if the general 

formula for the output function is 

 

H= f(R) 

 

then 

 

MH= 
dR

dH
 

 

On the basis of the efficiency indicators interpreted, we can delimit the different domains of 

production. The first stage of production lasts until the maximum of the marginal efficiency. 

In this stage all the efficiencies and the total output will grow. The end of the second stage is 

where the marginal efficiency and the average efficiency are equal so the two curves intersect 

each other. The third stage lasts until the maximum of the stage itself. In this stage the 

average efficiency will decrease and the value of the marginal efficiency is zero. This can be 

determined by using the well-known mathematical relationship, namely, the first derivative 

of the production function is made to equal zero and the equation is resolved to get the result 

as X. 

 

By applying the production function we have made a big step forward towards delimiting the 

rational domain of the production. On the basis of the relationships found it is conceivable 

that it is the third stage that represents the optimal domain of production. In order to 

determine the input level that yields the maximum profit we need to apply and interpret cost 

functions. The structure and existing relationships of cost functions are shown in figure 2. In 

the case of applying cost functions the formation of costs, production value and incomes are 

analysed in relation to either the output or the plant size. In line with this 

 

TK= f(H) or TK = f(M) 

 

where 

 

TK: is production cost 

H: is the output 

M: is the size of production 
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Since the calculation is done on the basis of a given cost and a given price, the formation of 

the cost functions is primarily determined by the efficiency of the given input. This is why 

cost functions are derived from production functions. All things considered, the application 

of cost functions gives an answer to the problem of determining the minimum level of output 

or plant size that will ensure the coverage of the expenses. Knowing this will give an answer 

to the question of whether it is worth starting the operation in question and also offers an 

opportunity to determine the level of output and production size that will yield the maximum 

income. 

 

If the mathematical formula for the production function, the costs as well as the price of the 

output is known, the input level that yields the maximum income can be determined. On the 

basis of the notation interpreted above let us have  

 

PH = s the unit price of the output 

 

PR = s the unit price of the input 

 


Y = 
dR

dH
 

 

and so the relationship from which the level 

of input yielding the maximum profit can be formulated. Thus 

 


Y • PH  −  PR  =  0 
from which it is given that 



Y • PH  =  PR 
 

The content of the relationship, the value of the marginal output (MTÉ) equals the 

unit price of the input, i.e., the marginal cost of production (MTK) and so the 

marginal income (MJ) is zero. Accordingly, the maximum of the income coincides 

with the maximum of the contribution fund (FH), since the amount of the variable 

cost is 

 

TKV = R • PR 

and 

 

TÉ = H • PR 

then it is given that 

FH = (H • PR) − (R • PR) 
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Figure 4.11: The cost function and the formation of the specific indicators that can be 

derived 

Source: Szakál, 2000. 

 

The role of multivariate production functions and the replaceability of inputs 

 

In theory, the upper limit of production factors is determined by the number of available 

factors but in practice, it is, of course determined by the number of production factors 

available up to which the production is efficient (Sipos 1982). We suppose that the production 

function is a continuous one., which means that under the influence of making slight changes 

to production factors x1 and x2 output y will also change to a little extent only. 

 

Out of the large number of resources in production several ones can be changed at one and 

the same decision time. The criterion for the optimum of the magnitude of the input can be 

extended  for the case when there are several variable inputs (Csáki – Mészáros, 1981). This 

means that in the cases of inputs R1, R2 … Rn we can formulate that: 

1
1

H R

dH
P P ,

dR
    

2
2

H R

dH
P P ,

dR
    H Rn

n

dH
P P ,

dR
   

 

or 
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1 1R RMTÉ P ,   
2 2R RMTÉ P ,   R Rn n

MTÉ P ,  

 

Following the division with the prices if the inputs we obtain the following equation: 

1 2

1 2

RR R n

R R Rn

MTÉMTÉ MTÉ
.

P P P
    

Thus it is worth increasing each variable input up to the point where the marginal 

production value obtained is equal to the price of the input. The economic meaning of the 

formula is that every input is worth increasing until the per unit additional cost per marginal 

production value is equal in the case of every input. 

It helps to understand these concepts better if we analyse these indicators. Thus, in what 

follows we present what kind of effects the yield and the price of corn as well as the price 

and amount of fertilisers have on the income from corn production. 

Let us first anlyse a fertilisation function for corn: 
2

5,98 0,019 0,00002
b

H R R   .  

In this function the independent variable is the ratio of the fertiliser applied (R), the dependent 

variable is the yield of corn (Hb). The sale process of corn is HUF 50000 per ton and the price 

of the fertiliser is HUF 220 kg. 

Table 4.2 contains the different function values calculated for the different input levels. 

 

The input necessary to obtain the maximum yield: 

at input 474.8 kg 474,8  ráfordításnál 10,48 tonna
2

.
b

kg
c


 it is 10.48 t 

 

The optimal level of input is: 

364,4
2

R H

H

Á bÁ
R kg

cÁ


  364.3 kg 

The yield level or optimal input: 10.23 t/ha 

Table 4.2:  The formation of yields, inputs and costs at different levels of input 
 

NPK Y' H(m) H(á) E TÉ TÉ(m) NPK FH FH(m) 

kg t kg kg % eFt/ha Ft/ha eFt/ha eFt/ha Ft/ha 

25 6.44 17.94 257.64 7 322.0 897.0 5.5 316.5 677.0 

75 7.29 15.95 97.17 16 364.4 797.3 16.5 347.9 577.3 

125 8.04 13.95 64.28 22 401.8 697.6 27.5 374.3 477.6 

175 8.68 11.96 49.62 24 434.2 597.8 38.5 395.7 377.8 

225 9.23 9.96 41.03 24 461.6 498.1 49.5 412.1 278.1 

275 9.68 7.97 35.20 23 484.0 398.4 60.5 423.5 178.4 

325 10.03 5.97 30.86 19 501.4 298.7 71.5 429.9 78.7 

375 10.28 3.98 27.40 15 513.8 198.9 82.5 431.3 -21.1 

425 10.43 1.98 24.53 8 521.3 99.2 93.5 427.8 -120.8 

475 10.48 -0.01 22.05 0 523.8 -0.5 104.5 419.3 -220.5 

525 10.42 -2.00 19.86 -10 521.2 -100.2 115.5 405.7 -320.2 

575 10.27 -4.00 17.87 -22 513.7 -199.9 126.5 387.2 -419.9 

625 10.03 -5.99 16.04 -37 501.3 -299.7 137.5 363.8 -519.7 

675 9.68 -7.99 14.33 -56 483.8 -399.4 148.5 335.3 -619.4 

725 9.23 -9.98 12.73 -78 461.3 -499.1 159.5 301.8 -719.1 

Source: Own calculations 
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Figure 4.12 illustrates the relationships used in determining the optimal levels of inputs and 

the results of the optimisation. 

 

Figure 4.12: Determination of optimal level of input 

Source: Own development 

 

In table Table 4.3 we show the optimal levels of input and related yield levels at different 

fertiliser prices. The data reveal that as the unit input price grows the optimal input level 

decreases. 

 

Table 4.3: Effects of different fertiliser prices on the levels of optimal inputs and the 

related yield levels 
 

Fertilisation costs  Optimal level of input yield 

HUF/kg effective matter kg/ha t/ha 

190 379.5 10.29 

200 374.5 10.27 

210 369.5 10.25 

220 364.4 10.23 

230 359.4 10.21 

240 354.4 10.19 

250 349.4 10.17 

260 344.4 10.15 

Source: own calculations 
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4.1.3. Graph theory and areas of its application 

 

 

One of the sources of the mathematical method of matrix planning is graph theory. 

Representation technique originates here and the matrix diagram can be considered as a 

special graph. 

 

 Finite, undirected graph 

 

The finite, undirected graph G(X,U) consists of set X with a finite number of elements (X1, 

X2,…, Xn) and set U  with a finite number of elements. The elements of set X are called the 

peaks of the graph and the elements of set U are the faces of the graph. The faces are marked 

{Xi, Xj}, where Xi, Xj designates the peaks at the ends of the faces. The graph can also be 

illustrated in a graphic form: 

 

 
 

In a descriptive form: 

 

X = {X1, X2, X3, X4, X5} 

 

U= { X1, X2} { X1, X4} { X2, X3} { X2, X5}{ X3, X5} { X4, X5} 

 

In the case of the undirected graph the order of the peaks of the faces is irrelevant. 

 

 Finite directed graph 

 

With finite directed graphs the faces represent the well-ordered pairs of the peaks. The first 

peak is called the starting peak or the starting point the second peak is called the end peak or 

end point. The faces that interlock with the same pair of peaks are called parallel faces. The 

faces whose starting and end-points are the same peaks are called loop faces. The special 

graph that contains neither parallel nor loop faces are called anti-symmetric graphs. If there 

cannot be more faces between any peaks and there can be parallel faces between any pairs of 

peaks and every peak can be linked to a loop face, the maximum number of the faces of the 

graph is n
2
. 

 

 A succession of directed faces where the mutual peak of two neighbouring 

peaks is the end peak of the first face and the starting peak of the second face is 

called a way. 

 A round trip is a special way the starting and end peaks of which coincide. 

 An arbitrary graph is coherent if there is a line between any arbitrary lines of it. 

 



138 

 

A directed graph may be formulated: 

 in a graphic form 

 
 in a descriptive form 

 

X = {X1, X2, X3, X4, X5} 

U= {X1, X2}, {X1, X5}, {X2, X2}, {X2, X3}, 

{X2, X5}, {X4, X1}, {X4, X5}, {X5, X1}, {X5, X3}, 

{X5, X4} 

 

 presented in a matrix 

 

X1 … Xj … Xn

X1 a11 … a1j … a1n

... ... ...

Xi ai1 … aij … ain

... ... ...

Xm am1 … amj …
am

n
 

where 

 

 

 

 

Matrix planning techniques, the elements of the matrix, the algorithm for matrix planning 

 

Matrix planning is used for the execution, management and control of individual tasks that 

consist of numerous activities. Areas of application are as follows: 

 

 investments 

 construction work 

 planning 

 introduction of products 

 management of projects 

 research projects 

 military projects 



 ,

1, ,

0,

i j

ij

i j

ha X X X
a

ha X X X
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Depending on the parameters matrix planning can be either deterministic or stochastic. The 

data are functions of time so matrix planning can be regarded as a kind of dynamic modelling. 

Matrix planning is suitable for the management and analysis of every process or system that 

can be broken down into individual parts that are linked together. That is matrix planning 

procedures require the representation of the different parts of the task and the logical, 

technological connections between them. Matrix planning was developed on the USA in 1957 

for the planning of military and space research projects. It has two trends: 

  

 PERT (Program Evaluation and Review Technique  

 CPM (Critical Path Method 

 

The models used today differ from the original developments only slightly: 

Objectives: 

 time planning 

 cost planning 

 resource planning 

The matrix diagram is a special graph which has the following characteristics: 

 Finite 

 directed 

 anti-symmetric 

 contiguous 

 does not have a round trip 

 

Depending on the interpretation given to the peaks and the faces we can speak of activity-

oriented and event –oriented matrix diagrams. 

 

 in the case of the activity oriented matrix diagram 

 

faces  = activities 

peaks   = states, events 

 

 in the case of the even oriented matrix diagram 

 

peaks  = activities 

faces  = states, events 

 

 

In what follows we are dealing with the activity oriented matrix diagram. The activities in the 

task are designated by the faces and the states, events resulting at the end of the activities are 

shown by the peaks of the graph. The activities start from the initial event and end in the final 

event. This is expressed by the direction of the events. The activities express some kind of 

labour process and so they can be added values. As regards their contents these values can 

show time intervals, costs, resource requirements, etc. 

 

There are well-defined logical relationships between the activities and the subordination 

between them is not always clear. If the state of subordination is clear, we speak of serial 

activities, if not we can speak of parallel activities. For reasons of clarity the activities have to 

be illustrated in separation from one another. 
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Sowing

 
We speak of a dependence relationship if some activity can only be conducted, when another 

activity, or activities, preceding it have finished. For example: 

Sowing
Seedbed preparation

SERIAL ACTIVITIES

  
There is an independent connection between two or more activities if they do not influence 

one another and each one can be done independently of the other ones. These are parallel / 

concurrent activities. The condition for concurrency is that the activities should use different 

resources. With concurrent activities that that can be done at the same time it happens very 

often, however, that they use the same resources. The limited availability of resources, or 

other types of technological solutions, can turn a concurrent activity into a serial one. 

For example, the transportation of artificial fertilisers and the seedbed preparation can be done 

independently, in a concurrent way, provided they do not use the same power machines. 

PARALLEL ACTIVITIES

Transportation of artificial 
fertilisers

Seedbed preparation

  
The different events are linked by states. Activities are subject to some kind of length of time 

(how long it takes to do them). Events are always related to some kind of point in time. 

According to this events can be characterised as follows: 

 

 An event takes place when all the activities directed towards the event have 

finished. 

 The initiation condition means that the activities showing outwards from the 

event can start at the earliest when the event has taken place. 

 

In an activity graph the events – circles – the centres of the matrix, are the activities – are 

directed faces. The arrow between two circles - activities – represents the direction oof the 

process. 

 

The numbering of the events ensures that one can make things clear easily and quickly. When 

doing the numbering, the basic consideration is that the initial event of each activity has a 

lower number than the final result. 
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When two or more activities begin with the same activity and end with the same activity we 

introduce the concept of feigned activity the time length of which is zero. Feigned activities 

mean limitations, they express the logical and necessary succession between two activities. 

Feigned activities are marked with broken arrows in the matrix diagram. 

 

In the interest of representing processes as true to fact as possible different methods are 

applied: 

 

 An activity is broken down into parts: with activities lasting for a long time it happens 

frequently that they have to be broken down into shorter stages in time since other jobs 

can be done in a parallel manner already. For example, when part of the wheat field 

has already been harvested baling can be started on this area and there is no need to 

wait till harvesting has been completed. 

a1 stage 1 of harvesting

a2 stage 2 of harvesting 

a2 stage 3 of harvesting

c  baling

d  stubble stripping

0 1 3 5

2 4

a1 a2

c

a3

d
a=a1+a2+a3

  

Overlapping: It is used when the activity that has been divided into parts and the 

activity related can be done continuously and with a similar performance. For 

example, one can sow after the seedbed has been prepared. Following activity a1, 

activity b1 can be started. Not until activity a2 has been finished completely can 

activity b2, i.e., the second stage of sowing, be started. Activities (2,3) are feigned 

ones, their time length is zero, which means that when  a2 has been finished, b2 can be 

started immediately. 
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a=a1+a2

b=b1+b2

a1  stage 1 of seedbed preparation

a2  stage 2 of seedbed preparation

b1   stage 1 of sowing

b2  stage 2 of sowing

1 2

43

a1 a2

b1

b2

0

 
 The representation of simultaneous concurrent activities: It represents that two 

activities can be done concurrently and both have to be finished so that the consequent 

activity can be started. For example, both harvesting and the transpotation of the 

grains have to be finished according to the graph below so that baling vcan be started. 

a        preparatory works for the harvest

b harvest

c transportation of grains

d baling

0 1 3 4

2

a c

b

d

 
 Representation of concurrent activities in the case of dependency limit: When an 

engine is replaced, assembling the new engine (b) and removing the old one (a) is 

an activity that can be done at the same time in a parallel fashion, but the new 

engine cannot be installed until the old one has been removed (d).The feigned 

activity (50, 55) creates this dependence. 
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Engine replacement

a removing the old engine

b assembling the new engine

c disassembling the old engine

d installing the new engine

45 50 60

65

a c

b
d

46 55

 
 

When doing matrix planning we most often do time planning. Questions to be answered in 

time planning: 

 How long is the duration? 

 What are the activities that most influence the duration? 

 When do certain activities have to be started or finished? 

 How much reserve time is there for non-critical activities? 

 

When applying the CPM method we suppose that the uncertainty in determining the time 

required to perform certain activities is negligible and so they can be taken as granted. The 

basic concepts related to time planning are as follows: 

 

 the earliest point of the events materialising 

 the latest point of the events materialising 

 the critical path 

 the reserve time 

 

In time planning the events are characterised by the times they take place and activities by the 

times of their duration. The earliest time of any event occurring, is the time earlier than which 

it vaannot take place considering the preceding events. 
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t0i: is the earliest time event I preceding event j can take place 

tij: the duration of activity leading from event I to event j 

I: the set of activities that immediately precede event j 

 

The earliest time of the occurrence of the last event in the matrix diagram shows the lead time 

of the task. The calculation of lead time is as follows: 

 

          

 

 

 

where 

:lead time 

:the earliest time of the final event occurring 

 

The time of an event j occurring, is equal to the longest route leading from the starting event 

to event j. 

 

The latest (still allowable) time of an event i occurring is the time when the activities 

pointing out of event I have to start at the latests for the lead time not to increase. 

 

 

 

 

 

 

 

 

 

where 

is the latest time event I occurs 

the latest time of event j directly following event i 

the set of all those events that directly follow event i 

 

As it was mentioned earlier the lead time equals the longest path. When examining the earliest 

and the latest times of the occurrences of individual events two kinds of relationships can be 

observed: 

 

           : which means that the reserve time of event I is:  

 

:means that the event does not have a time reserve and it has to be finished at 

the earliest time it occurs: 

The longest path in the matrix diagram is composed of the continuous flow of 

activities that link the events. this is the longest path, the critical path. 

 

The importance of the critical path 

 

 The delay in some critical activity will bring about the same delay in the 

occurrence of the final event as well. 
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 The activities that have to be paid the most attention in the course of the 

execution are known. 

 The lead time can only be decreased if the time length for some critical activity 

can be decreased. 

 

The basis for scheduling the activities is that activities i,j can only be started when activity I 

has already finished. the characteristic times of the activities: 

 

 he earliest starting time 

 he earliest finishing time 

 the latest starting time 

 the latest finishing time 

 

The earliest starting time of the events coincides with the earliest time of the occurrence of 

the event- 

 

 

 

 

where 

Is the earliest starting time 

Is the earliest time of occurrence? 

 

The earliest time of finishing the activities equals the sum of the earliest time of finishing the 

activities and the durations of the activities. 

 

 

 

 

 

 

 

where 

is the earliest time of finishing 

the earliest time of occurrence 

the duration of the activity 

The latest time of finishing the activities has to be at the latest time where the lead time no 

longer increases. 

 

 

 

 

where 

the latest time of finishing the activity 

the latest time of the occurrence of the final event 

The latest time of beginning the activity is given by the difference between the latest time of 

finishing the activity and its duration. 
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where 

the latest time of beginning 

the latest time of finishing 

the duration of the activity 

 

On the basis of the four times calculated we obtain information as regards what interval is at 

our disposal in the case of non-critical activities in relation to the beginning and the finish. On 

the basis of these data the reserve time of the activities can be calculated. The knowledge of 

the reserve time has an important role since it makes it possible to regroup the work force in 

the case of activities where there is reserve time available. 

 

The total reserve time for activities i,j is the value  calculated under the most favourable 

conditions, i.e., event i is calculated with the earliest time of occurrence while event j is takent 

into account with the latest time of its occurrence. The total reserve time shows the maximum 

time reserve of individual activities, which is not independent of the time reserves of other 

activities. 

 

 

 

 

 

 

 

 

where 

The total reserve 

The earliest time of occurrence 

The latest time of occurrence 

The duration of the activity 

 

The free reserve time shows the reserve times of the routes of the matrix diagram and relates 

it to the last activity of the route. When considering the routes we can see that the reserve time 

obtained in this way can be freely distributed among the activities along the route. It must not 

be neglected, however, that the individual routes create series of routes and so the time 

reserves are not independent of one another. 
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The independent time reserve is the value calculated under the most favourable conditions, 

when event  is considered with its latest time of occurrence and event  is taken into account 

with its earliest time of occurrence. As a result we may even obtain a negative umber, which 

means that the given activity does not have any independent time reserve. The negative value 

is calculated with as zero. Activities which start from free, whole routes and arrive in routes 

that have less reserve times than their own have positive time reserves. 

 

 

Independent time reserve 

The earliest time of the occurrence of event j 

The latest time of finishing activity i 

The duration of the activity 

 

 

 

As regards the order of magnitudes of reserve times the full reserve time is the longest and is 

followed by the free and then by the independent reserve times. 

 

 

 

 

4.1.3.2.A presentation of the application of CPM 

 

CPM is used in several areas.  Calculations can be done by hand but today there are a high 

number of matrix planning programs available. If we do not have any we can still use a 

spreadsheet program, which can also be used for modelling matrix diagrams. 

 

On the basis of the example the matrix diagram is drawn first. 
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Example 1 

Let us consider the activity list for the construction of a stock-yard and the time needed to 

conduct the individual activities. On this basis, let us determine the earliest times of the 

individual events taking place. 

 

Activity
The immediate

event preceding
Time

A (0,1) Determining the trace 1

B (1,4) Digging the holes for the pillars A 5

C (1,3) Delivering the pillars A 1

D (1,2) Delivering the cross-bars A 1

E (1,5)
Delivering the gates and the 

accessories
A 1

F (4,6) Placing the pillars B,C 3

G (6,7) Nailing down the crossbars D,F 6

H (6,8) Installing the gates E,F 2

I (8,9) Technical delivery G,H 1  
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Afterwards the earliest and the latest times of commencement are to be calculated for each 

event, from which the lead time can already be seen and the critical path can also be 

represented. 

 
 

The calculations can be done most simply by drawing a domino piece for each event and 

indicating the earliest time of occurrence in the top part and the latest time in the lower part. It 

is usually supposed that a project starts at 0 time and so the earliest time of the occurrence of 

event 0 is 0. Following this we are in a comfortable position since there is no branching at 

activity (0,1) and only 1 has to be added to 0 and the earliest time of the occurrence of event 1 

is 1 

 

Activities (1,2), (1,3), (1,4), (1,5) are dealt with similarly. Now let us consider the calculation 

of the earliest time of occurrence of event 6. With event 3 this value is 2, to which zero is to 

be added ((3,6) is a feigned activity and so its duration is zero) and so we would obtain 2 for 

activity 6. The earliest time of occurrence of activity 4 is 6, to which the duration 3 of the 

activity (4,6) is and obtain 9. This activity cannot be started until all the activities directed 

towards the initial activity have finished, So activities (6,7) or (6,8) cannot start either until 

day 9 because event 6 finishes on this day at the earliest. 

 

After doing all the calculations it is evident that the earliest time of the occurrence of event 9 

is 16. Since this is the closing event this is also the lead time. 
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In the next step the starting point is event 9. We do not want to increase the lead time so we 

put 16 in the lower column. The next one is event 8: 16-1 = 15. We proceed backwards in the 

matrix this way taking care to choose the minimum at junctions where several arrows meet. 

 

Next the events, or the unbroken chains of events are considered where the earliest and the 

latest times of occurrence coincide. They are the events linking activities (0,1),(1,4), (4,6), 

(6,7),(7,8), (8,9). This is the critical path. On the basis of the graph even the calculation of the 

reserve times becomes simpler. 

 

 

4.1.3.3. The applicable method of risk management /PERT 

 

In the course of the execution disturbing factors can happen that are independent from us. 

Their occurrence is uncertain but can modify the durations of the planned activities 

considerably. Thus in the stochastic case the basic date of the planning the time intervals of 

the activities - cannot be given with fixed values and they are replaced by some probability 

variables of a known distribution. The application of the method is wide-ranging: 

 In the case of tasks that are big and for long-terms, when the initial objective 

should be modified in accordance with the partial results (e.g., research 

projects). 

 There are several organisations taking part in the implementation and 

responsibilities may overlap between different organisations. 

 There is a high degree of uncertainty as regards external conditions (e.g., 

agriculture). 

 The conduct of a job is made difficult by long geographical distances (e.g., 

international transportation of goods). 

 

In the case of stochastic time planning the duration of the activity is a probability variable and 

it can be supposed to be of beta distribution. When estimating a probability variable three 

values are given. They are: a pessimistic estimation (b) when all the hindering factors that 

were considered in advance occur, and also an optimistic estimation when no obstacles 

emerge and a value in the region of which the activity is most likely to finish – the most likely 

value (m). The following relation is true for a, b and c. 

The interval [a,b] contains the possible values of the 

duration of the activity.

a m b

t

 
The probability variable X follows distributions f the beta type with parameters α and β – or 

more shortly it is of a beta distribution – exactly when its density function is 
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and f(x) = 0. In the formula the function gamma Γ(x), the function beta B(α, β) and α and β 

are positive. Specially, if α = 1 and β = 1, then  X a [0,1] if they follow an even distribution 

during the interval. On the basis of the density function of beta distribution the expected value 

of the probability variable is: 

 

 

 

 

 

The standard deviation of the beta distribution 

 

 

 
Figure 4.13: The parameters of PERT 

Source: Own development 

 

The calculations are done in a similar way to the one seen in the case of CPM with the 

exception that in this case the calculation is done on the basis of expected values a, m and b 

given together with the activities and the standard deviation is also calculated. As a result of 

PERT we can say how surely we can meet the lead time and times different from i. 

 

 
4.2. Non-optimising methods 

 

 

4.2.1. The principle of collateral and areas of its application, AKFN structure 

 

There can be several cases in a business in response to which decisions are made that result in 

cost effects. This means that production is accompanied by costs that emerge in the same way 

but change in different ways under the influence of different interventions. In order to be able 
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to quantify the extent and effects of changes more precisely it is expedient to divide the costs 

into constant and variable ones. 

Since the determination of the volume of the output of a product or a service is one of the 

most common management issues, this is the topic for presentation here. Fixed or constant 

costs are characterised as follows: 

 

 Costs whose magnitudes do not depend on the making of the decision as regards the 

given decision problem, i.e., they do not change as the result of the decision. 

 Fixed costs do not change parallel to the changes in the volume of products produced 

or marketed (i.e., the constant costs remain unchanged irrespective of the changes in 

the size of production, its volume and the level of production), they remain the same. 

 They also emerge even when production is discontinued (e.g., land lease charges, 

costs of depreciation and maintenance operation). 

 

Variable costs are characterised as follows: 

 

 They are costs whose magnitude can be influenced by the decisions of the decision-

maker even in the short term, i.e., they do change as the result of the decision. 

 Variable costs change together with the changes in the volume of products produced, 

goods distributed, i.e., the size and the volume as well as the level of production (but 

not in equal proportions and extents). 

 they do not emerge if production is discontinued. 

 

Expenditures and operation often behaving as or resulting in variable costs in crop 

production sectors 

 

• Expenditures of the growing season: 

– Sowing –seed 

– plant nutrients (organic fertilizers and artificial fertilisers) 

– irrigation water 

– plant protection agents 

– expenditure related to operating machinery(fuel, lubricant, maintenance, etc.) 

– labour forced employed temporarily. 

• Expenditures and operations during harvest time: 

– labour forced employed temporarily, 

– expenditure related to operating machinery(fuel, lubricant, maintenance, etc.), 

– exsiccation, dehydration, 

– auxiliary material (e.g., baler twines, plastic films, etc.). 

• Expenditures and operations after harvest time: 

– immediate storage, selection, classification, 

– transportation, 

– marketing (cost, directly related to it) 

 

There can be considerable differences between the sectors of crop production and horticulture 

depending on the objective of the production itself, what the main crop is and what level of 

processing is to be achieved with the individual crops. 

 

Expenditures and operation often behaving as or resulting in variable costs in sectors of 

animal production 
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• Expenditures related to animal keeping and husbandry: 

– expenditures related to animal health (medicines, cleaning agents, 

disinfectants, etc.) 

– services used (artificial insemination, veterinary doctor, shearing, etc.) 

– labour forced employed temporarily 

– feeding 

– expenditures for pasture management, 

– expenditures incurred by by-products, etc.. 

• Expenditures and operations of marketing 

– selling (expenses, related to it directly) 

– transportation 

– commissions, etc. 

 

The groupings presented above are far from giving a full picture since it is impossible to 

compile a system that would be universally valid. If we were to make this claim, we would 

hide the essence of grouping costs in this way and the opportunities it may offer. The case is 

that it is only possible to compile such a grouping for a concrete case. This means that it is 

always only the given activity and decision problem, i.e., the objective of the analysis that 

decides what is considered to be constant and variable costs. At the same time the 

classification used her – which is one of the most frequent classifications – is based on costs 

grouped in relation to the volume of production. 

Earlier we discussed that the contribution fund is a category of income that shows what 

amount of fixed costs is created during production to cover fixed costs and after deducting 

them (fixed costs) how much income is left. The separation of costs in this way makes the 

quantification of the contribution fund as well as its utilisation for related analyses possible. 

 

The demonstration of the calculation of the critical amount related to the break-even point s as 

follows: 

TKÁ   

ávkQkrFKQkrá   

where: 

Á= sales revenue 

TK= all the costs entailed by production 

Qkr = critical volume 

FK= constant (fixed) cost 

á= unit price 

ávk= average variable cost 

By arranging the equation the critical volume can be expressed in the way presented 

below:
ávká

FK
Qkr


  

 

The critical volume shows that the per unit backing of a product for what size product volume 

ensures the return of the fixed costs. The backing per unit of product is called product 

backing, which is included in the denominator of the above formula. Its value can be obtained 
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as the difference between the unit price and the average variable cost. By dividing the 

constant (fixed) cost by this product backing we obtain that the backing of how many (tons, 

cubic metres, litres, kilos) is needed in order for all the constant costs to be backed because at 

the same time this means the return of all the costs as well. 

 

The knowledge outlined – the cause and effect relationships between the individual factors – 

can be followed in figure 4.14. In figure 4.14. the horizontal axis shows the volume of 

products produced and the vertical axis as the value axis helps with illustrating the sales 

revenue and the costs. 
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Figure 4.14: The break-even chart 

Source: Own development 

 

Loss zone: is the domain where the sales revenue function is still below the function for all the 

costs. The sales revenue does not cover the costs of production. 

The break-even point was interpreted earlier. 

Profit zone: is the domain where the sales revenue function is already above (exceeds) the 

function for all the costs. 

Critical amount: the production volume linked to the break-even point. 

 

In what follows let us interpret the above relationships on the basis of an example. A business 

produces a single type of product and plans the yearly production of 150 products. To achieve 

this it calculated with a total cost of HUF 156.000.000, of which HUF 24.500.000 is the 

constant cost. They plan to market the product at the price of HUF 1.230.000 per piece. How 

many products do they have to sell to reach the break-even point? 

 

VKFKTK   

FKTKVK   

 

where 

VK= all the variable costs (HUF) 

Q

VK
ávk 
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Q= the volume to be producesd at an annual level (piece) 

HUF= Ft 

Thus, it is given that 

 

 

 

  

 

 

 

 

On the basis of the relationship that can be used to calculate the critical amount of products: 

 

pcs
pcHUF

HUF

pcHUFpcHUF

HUF
Qkr 34,69

/353333

24500000

/876667/1230000

24500000



  

 

This means that 69.43 pieces, i.e., 70 pieces have to be produced for the business to reach the 

break-even point. 

In the course of measuring the results the method briefly called ÁKFN is extremely useful for 

evaluating business-level influences. The ÁKFN structure is nothing but a calculation method 

based on the basic categories of calculating cost and profit coverage and expressing their 

relationships. These basic categories are: Á = sales revenue, K = cost, F = coverage and N = 

profit. Thus ÁKFN is an acronym. 

 

If the numbers int he above example are used and the technical limitations are taken 

into consideration, of course in a well-defined range of production, the results of the the 

effects entailed by the changes in the production process cab be easily followed. In order to 

illustrate this the ÁKFN structure is prepared and thus the effect of the changes will become 

more visible. In this case there are three statuses illustrated, namely the output representing 

the break-even point, the level making up 80% of the annual plan and the status when 100% 

of the total of the 100% output is realised (table 4.4). The output at reaching the break-even 

point means the critical volume and according to its interpretation the result here is „zero”. 

When 805 of the output level has been realised, the expected prfit is HUF 18 000 000, and 

when 100% has been realised, it is HUF 28 500 000. 

 

Table 4.4: The ÁKFN structure at different levels of output 

 

Denomination (HUF) 
Level of output 

Break-even 80% 100% 

            Total sales revenue 84342857 147600000 184500000 

(minus) Variable costs 60342857 105600000 132000000 

            Contribution 24000000 42000000 52500000 

(minus) Fixed costs 24000000 24000000 24000000 

            Profit 0 18000000 28500000 

Source: own development 

 

VKHUFHUF  24500000156000000

pcHUF
pc

HUF
ávk /876667

150

131500000


HUFHUFHUFVK 13150000024500000156000000 
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Although the other category of coverage illustrates totally different relationships, - and so the 

conclusions drawn from the graph of the break even situation cannot be used here – it is 

mentioned due to the similarity of the name and the way it is arrived at. 

 

When evaluation is conducted afterwards, the basic relationship for coverage is very 

expedient again, but costs can be grouped in a different way as well and so the ategory of the 

coverage obtained is called differently. The direct costs are to be deducted from the sales 

revenue obtained in this way and as a result a gross figure is obtained, which is called the 

cover amount. The basic relationships are known from earlier studies and here they are 

indicated for reason of a uniform interpretation. 

 

 
 

where 

 

Á= the sales revenue obtained at an annual level (HUF) 

Q= the amount sold in the given year (pieces) 

á= average sales price (piece) 

 

 
 

where 

 

TK= is the total cost (the total costs related to production) 

KK=is the overhead costs 

ÁK=is the average cost 

 

Making use of the relationships above the formula for calculating the cover amount and the 

profit is as follows: 

 

 
where 

 

FÖ= is the cover amount 

N= is the profit (if it is a positive figure, if it is a negative figure, it is a loss) 

 

Keeping the framework figures of the previous example, it is accepted that the planned 150 

pieces of yearly production volume has been realised and sold. The yearly average sales price, 

however, was HUF 3000 less and we calculate with an average price of HUF 1.200.000. The 

total cost incurred was 156.000.000 and according to plan but out of it HUF 40.000.000 was 

overhead costs. 

So, it is given that 

 

 

 

 

 

 

 

HUFpcHUFpcsáQÁ 18000000/12000000*150* 

HUFHUFKKÁKKKTK 15600000040000000 
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Thus in the current year the business has obtained a profit of HUF 24.000.000 at a coverage of 

HUF 640.000.000. 

 

Table 4.5: The break-even amount and the profit 

 

Denomination (HUF) 
Level of output 

100% 

            Total sales revenue 180000000 

(minus) Direct costs 116000000 

            Gross margin 64000000 

(minus) Indirect costs 40000000 

            Profit 24000000 

source: Own development 

 

Thus, this year the business has made a profit of HUF 24000000 at a break-even amount of 

HUF 64000000 (Table 4.5). 

 

It has to be noted that we speak of a business that produces and markets one type of product. 

When a business produces several kinds of products – as it happens in real life – we still use 

FÖ, as the gross result, for the evaluation of the production of the different products. At the 

same time, when the overhead costs incurred at the level of the business are deducted from the 

coverage amounts summarised at business level we obtain the profit as a business level 

category. 

 

 

4.2.2. Decision support methods for making investments 

 

4.2.2.1. Investments 

 

The term investment is used both in a wider and a narrower sense. In the wider sense it refers 

to locking up funds in the hope of future returns and in the narrower sense it refers to creating 

physical assets. In this case money is laid out for the realisation of some business concept in 

the hope of future receipts. In this case expected expenses and incomes are to be planned and 

then the economic processes are to be placed on the time axis. Naturally the future is 

uncertain so alternative plans have to be prepared, on the basis of which sensitivity analyses 

and risk assessments let us know about the risks involved in making the investment. 

 

Investments influence the success of businesses essentially in three areas. On the one hand 

they directly influence the profit of the business through the surplus result or the more 

efficient production. On the other hand they modify the liquidity situation, which includes the 

extra expenses of the implementation stage, the paying off of external resources related to the 

investment and the costs and incomes generated by the operation of the investment. The third 

HUFHUFHUFKK 11600000040000000156000000 

HUFHUFHUFKKÁFÖ 64000000116000000180000000 

HUFHUFÁKFÖN 4000000064000000 
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factor is that by changing the financial situation (magnitude and composition) of the business 

it influences the efficiency of the management. 

 

Investments can be classified according to several considerations. As regards their objectives 

they can be productive or unproductive. Environmental protection investments, e.g. the 

construction and the operation of a sewage cleaning plant classifies as a typically 

unproductive investment. Most often investments are classified according to the following 

considerations: establishing investments, replacement investments, enlargement investments 

and modernising investments. In the technical jargon establishing investments are also called 

“green field” investments since a completely new facility is constructed and installed in this 

case. In replacement investments the capital goods used up are replaced and in enlargement 

investments production capacities are expanded, which means a quantitative increase in 

opposition to modernising investments, which bring about qualitative changes. 

 

The main objective of the economic assessment of investments is the demonstration of the 

feasibility and justification of the capital investment, which is embodied by the technical 

development. Prior to each investment it has to be made certain that the incomes continuously 

generated by the operation of the given productive equipment constantly exceed the expenses 

and the profit obtained in this way ensures that the business shall operate smoothly and the 

capital invested return (HUSTI, 1999). 

 

When assessing the economic efficiency of an investment the following cash flows have to be 

determined: initial cash flow (the commercial value of the assets, cost of alternatives, 

permanently committed working capital and the value of current assets), cash flows resulting 

from the operation (incomes, expenses) and the final cash flow incomes from selling 

machinery and equipment and released current assets). When planning an investment these 

items have to be planned in detail as they fall due over time. 

 

4.2.2.2. Characteristics of investment decisions 

 

In order to understand the economic efficiency assessments to be presented later some of the 

peculiar characteristics of related to the practical implementation are to be mentioned, which 

can be summarised as follows: 

 

1. Facilities realised through investment projects are usually long lasting and so the 

expenses and incomes connected with their operation also emerge in the longer run. 

Since investment decisions relate to processes taking place in the future and 

information on the future is defective decisions are always laden with some kind of 

uncertainty. The lack of information and the risks related to it are inseparable 

phenomena. 

2. The mobility of physical assets is limited. The resale of facilities and physical assets 

can only be imagined at losses. 

3. There are special costs related to the assets established through investments and their 

operation. Special attention is to be paid to operational, maintenance, reconstruction 

and depreciation costs. 

4. Agricultural investments have some further characteristics which are typical of this 

industry only. In animal husbandry high value current assets are also necessary to 

operate the facilities. A long time passes without any considerable incomes until a 

plantation becomes productive. Agricultural production deals with live objects mainly 
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and so it is highly difficult to forecast any production parameters (SZŐLLŐSI and 

SZŰCS, 2007). 

 

 

4.2.2.3. The financing of investments 

 

As regards the financing of a given investments there are several opportunities available for 

agricultural businesses (HUSTI, 1999): 

 

 purchase with own capital resources (with or without subsidies); 

 purchase from borrowing (with or without subsidies); 

 purchase of machinery through lease (with or without subsidies); 

 purchase of machinery through lease + own capital investment (with or without 

subsidies); 

 

When choosing one of the above alternatives several factors are to be considered. Whether a 

farmer has the own capital necessary for the purchase is of primary importance. In a 

favourable situation this will provide adequate security and creates an opportunity for making 

a choice based on rational principles, i.e., one can decide on the alternative that is the most 

favourable without having to make all the alternatives compete (SZŐLLŐSI, 2003). 

 

Among the own resources for the investment the cumulative amount of the sinking fund and 

the accumulated net income is of extreme importance, while out of external funds borrowings 

are of a high importance in addition to state subsidies. 

 

The advantages and disadvantages of investments with own capital according to PFAU (1998) 

and HUSTI (1999: 

 

 provides a high degree of financial independence, 

 the production is not laden with interest costs, 

 there’s no obligation to repay, 

 the higher the amount and ratio of the own capital, the better is the creditability of the 

business. 

 in case of inefficient management the difficulties in the production can be removed 

more easily as the decisions do not depend on others, 

 the depreciation is created and used within the business, 

 he farmer becomes the owner of the equipment purchased, 

 the equipment increases the wealth of the business, 

 after the purchase the machine is charged with the constant and variable costs related 

to its operation only, 

 it can be realised only if the business owns the necessary resources, 

 the purchase immobilises or removes from other areas a considerable amount of 

capital and so limits the size of the business. 

 

Reasons in favour of financing from borrowings according to TÉTÉNYI (2001): 

 

 the entrepreneur does not possess the own capital that is necessary for the investment; 

 the long time needed to obtain the own capital on the money market makes the 

investment untimely; 
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 the cost related to obtaining the own capital on the money market damages the 

profitability of the investment to such an extent that return within the expected time 

span is jeopardised; 

 as a result of the offer of credit the cost of the external capital is less than the earning 

of the own capital. 

 

An indispensable condition for obtaining credit money is that he applicant should be 

creditable, i.e., should meet the conditions of the financial guarantee under which the credit 

institution is willing to give credit (SZŐLLŐSI, 2003). A business qualifies as a creditable 

one if it obtains regular money incomes against its activities, an adequate part of which forms 

a profit and as a result of its good management the business can always mobilise enough 

finances and offer satisfactory guarantees to meet its financial obligations (BARTA and 

TÓTH, 1997). 

 

The characteristics if credit according to LOSONCZI and MAGYAR (1994): 

 

 The interest on the credit repaid can be accounted for as a cost and so the tax base 

diminishing effect succeeds in regard of the interest. Of course the credit amount is not 

a cost and has to be repaid from axed money. 

 On the other hand, the value of the investment made from credit is activated as private 

property and depreciation can be accounted for after it. Depreciation is a cost and so it 

decreases the tax base and less tax has to be paid. 

 

The lease is a contract for one or several years and involves the payment of a fixed amount, 

the lease, regularly. The financial lease is, in fact, a possible source of financing. Signing a 

financial lease is exactly the same as obtaining a credit. It results in a cash inflow since the 

lessee does not have to pay for the equipment. Instead, an obligation is assumed in the leasing 

deed to pay a fixed amount of instalment (BREALEY and MYERS, 1998). 

 

The advantages and disadvantages of a lease according to LOSONCZI and MAGYAR (1994), 

and PFAU (1998): 

 

 The lease charge can be accounted for as an expense and so it decreases the tax base. 

 The administration of leasing companies is more flexible and faster than the 

transaction of affairs in commercial banks. 

 It means 100 % external funding and so the entrepreneur can expand the operation 

without the involvement of own capital. 

 The equipment itself can be the collateral as it remains a property of the lessor, who 

can simply take it back if the instalments are not paid. 

 When the lease amount has been fully paid the ownership of the equipment is 

transferred to the lessee. 

 If an entrepreneur hands his assets over to a lease company and leases them back 

immediately, his costs will rise but by leasing the assets back his capital invested in 

the production will be unblocked and so he can expand his production elsewhere, but 

often liquidity problems are removed by applying this procedure. 

 When it is difficult to obtain a loan from a bank (due to the guarantee conditions 

related to making it payable) it can be justified to make use of a lease deed, especially 

as regards small and medium sized businesses. 
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 Customers who are not creditable as regards medium-term investment credits or who 

do not wish to take out bank loans can also make use of this procedure. 

 The lease/rent charges emerge in line with the use of the equipment according to a 

schedule of monthly or quarterly payments. 

 It is a rather expensive source of financing as it is usually charged with a cost that 

exceeds bank interests. 

 The object of the lease is entered in the financial statement as one outside the balance 

sheet and so the real value of the business becomes undervalued by analyses 

conducted on the basis of balance sheets. (this may be a disadvantage when judging an 

application for bank current assets) 

 

 

4.2.2.4. The assessment of the economic efficiency of investments 

 

The preparation of the assessment of the economic efficiency of an investment is based upon 

three basic pillars. 

 

1. Preparing a draft project for planning the implementation procedure and determining 

the investment costs. 

2. As part of the business plan the preparation of time-proportionate sales revenue and 

cost plans to forecasts the financial operation of the planned investment. They should 

reflect the life cycle of the business. 

3. On the basis of the financial data of the business the calculation of up-to-date indicator 

figures based on considering the time factor. Conducting sensitivity tests to 

counterbalance the inaccuracies in planning, which will show the stability of the given 

investment under the inevitable socio-economic changes? 

 

In the course of planning a business the financial plans of the business are, on the one hand, 

medium and long term analyses of economic efficiency and short-term liquidity plans on the 

other. The plans serve as basis for different analyses but, of course they are organically linked 

to one another. The analyses of economic efficiency are, in fact, efficiency tests which 

quantify the income production capacity of the investment. The liquidity plans analyse the 

financeability, the feasibility of the plan alternatives with a special view on the first period of 

the operation. Here special attention is to be paid to raising the amounts of money related to 

the business and the times of making the payments as well as the rules for running a business 

and financing current assets. The real returns of the investment can be determined as the sum 

of the incomes generated during the operation and the increase in assets obtained. 

 

As regards the efficiency we present the analysis done with the method of net present value 

(CASTLE t alia, 1992), which is one of the best-known and most widespread and accepted 

method. The algorithm of this method can be summarised as follows: 

 

1. After having considered each and every investment opportunity the investment to be 

analysed (machinery, breeding stock, animal houses, land, etc.) is under scrutiny. It is 

important to note that the analysis should not be limited to one alternative only but 

other, possible more favourable alternatives are also to be considered. 

2. All the data necessary for implementing the investment should be collected and the 

initial expenses required by the investment are also to be determined. Afterwards the 

financing opportunities at our disposal (own sources, external capital) are to be taken 

into account. 
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3. The expected life span of the investment, for which the analysis is conducted, has to 

be determined This issue is influenced by several factors: creating a plantation, the 

physical life span of a given tool, market forecasts, sources of financing, etc. 

4. The net money circulation from the investment is to be estimated for each year of the 

planning horizon. They can include only the incomes and expenses that can be directly 

related to the investment. 

5. The final cash flow that can be realised at the end of the lifespan of the investment has 

to be estimated, which is the incomes from the sale of the investment related 

equipment and the released current assets. 

6. The discount rate to be used during the analysis has to be selected. This discount rate 

is the minimum rate of profitability that is acceptable for the investor, which has to 

reflect the cost of renounced profit on the own capital invested.  

7. The annual net money circulation and the net present value of the money dedicated for 

the investment are to be calculated. 

8. A decision is to be made as to whether the investment is accepted or rejected. 

 

In addition to determining the net present value of the investment, the calculation of other 

efficiency indicators may also be important and useful for the management and for this reason 

the most commonly used efficiency indicators based on BREALEY and MYERS (1998), 

TÉTÉNYI (2001), ROSS et alia (2005), and SZŐLLŐSI and SZŰCS (2007) are presented 

below. There are two main groups of indicators used in the analyses of the efficiency of 

investments differentiated: static and dynamic indicators. Static indicators do not consider the 

time factor while in the case of dynamic ones time as a factor also appears in some form. For 

the economic consideration of investment it is mainly dynamic indicators that are applied. 

 

1. Net Present Value (NPV) 

2. Internal Rate of Return (IRR) 

3. Profitability Index (PI) 

4. Discounted Payback Period (DPP) 

 

 The Net Present Value; NPV 

 

The net present value (NPV) of an investment is nothing but the difference the investment 

costs and the cash flows expected in future that are directly related to the investment itself. Of 

course, the time value of money also has to be taken into account. The expenses, including the 

initial cash flows too are negative and the incomes are positive cash flows. The net present 

value expresses how much the net profit of the investment over projected period is, 

discounted for the time of the investment. With the help of this indicator the absolute 

efficiency of the business, i.e., how “much richer” the investor has become as a result of the 

investment, can be judged. Putting it differently: the net present value of an investment shows 

how much extra returns the investor gains compared to investing the initial cash flow (C0) at 

an interest rate corresponding to the discount rate (r). 

 

The calculation is suitable for the comparison of competitive plan alternatives, i.e., ones that 

compete for the same resources. The net present value can be calculated by deducting the 

present value of the expenses emerging from the present value of the incomes to be generated 

in the future. The former means the one-time investment expenses and the expenses related to 

the continuous operation and maintenance. The NPV indicator can be calculated on the basis 

of the following equation [1]: 
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NPV = net present value 

C0 = the initial cash flow of the investment 

Ct = the difference between all the incomes and expenses due over the given period 

t = the number of the given period 

n = the number of periods 

r = the discount rate (calculated interest rate) 
If the net present value of all the cash flows related to the investment are positive at the 

minimum expected return (calculated interest rate), we can say that the real profitability of the 

investment is better than the minimum expected profitability. Thus, in the case of a positive 

NPV the investment is usually accepted or it is up to the decision maker to decide whether 

projected income is sufficient for him as the profit for the given period(usually the life span of 

the investment). If the NPV is zero, the earnings of the investment equal the earnings of the 

calculated interest rate. If the NPV is negative it is not worth realising the investment from a 

purely financial point of view since the earnings of the investment is less than the earnings 

that can be gained at the calculated interest rate. The operation of the investment, however, is 

not necessarily loss-making. 

 

 The Internal Rate of Return; IRR 

 

The internal rate of return (IRR) can be defined as the interest rate at which the net present 

value of the investment is exactly zero. When analysing an investment from a financial point 

of view it is important for the internal rate of return to exceed the value of the calculated 

interest rate, which can be the alternative. If the internal rate of return exceeds this value for 

the period analysed, the earnings of the investment will be higher by this amount than that of 

the alternative investment. If the calculation is done for more than two periods, the picture 

will become rather complicated but it can be done easily with the help of a computer (The MS 

Excel software includes both IRR and NPV calculations). 
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IRR = internal rate of return 

C0 = the initial cash flow of the investment 

Ct = the difference between all the incomes and expenses for the given period 

t = the number of the given period 

n =he number of periods 

 

In opposition to the NPV indicator, with the help of IRR investment with different investment 

costs can be compared and classified. It also has to be noted that it is not practical to make a 

decision solely on the basis of IRR as it has several disadvantages (e.g., the difference 

between the investment and the credit, non-existing or several IRRs do not reflect the size of 

the investment, etc.). 

 

The Profitability Index; PI 

 

The calculation of the profitability index (PI) [3] can also be derived from the comparison of 

discounted value of the cash flows generated over a given period of time and the initial cash 

flow with the difference that in this case it is not the difference (as in the case of the 
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calculation of the NPV) but the ratio is evaluated. The profitability index is the expression of 

the ratio of the earnings and capital requirement of the investment. It can mainly be used for 

making decisions when resources are limited and there are projects of different sizes under 

consideration. 
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PI = profitability index 

C0 = the initial cash flow of the investment 

Ct = the difference between all the incomes and expenses over the given period of time 

t = the number of the given period 

n = the number of periods 

r = the discount rate (calculated rate of interest) 

 

From a financial point of view an investment is considered to be profitable when the value of 

the ratio is higher than zero, since in this case the discount value of the cash flows generated 

over a period of time exceeds the initial investment amount. If the profitability index is 

exactly 1, the situation is the same as when the NPV is exactly zero, i.e., the earnings of the 

investment equal the returns of the calculated rate of interest. If the value is less than 1, the 

earning of the investment is less than the returns calculated with the help of the calculated rate 

of interest. 

 

A summarized evaluation of the indicators described above is shown in table 4.6. At the same 

time it has to be noted that these indicators are excellent when making decisions solely on the 

basis of financial considerations but in most cases economic experts make their decision not 

only on this basis. Such cases are investments, which, if implemented, will not bring financial 

profits but are significant from a social point of view (creating employment, environmental 

protection, safety at work, etc.). 

 

Table 4.6: A summarized interpretation of the economic indicators 

 

Acceptance 

The returns of the investment 

equals the returns of the 

alternative 

Rejection 

NPV>0 NPV=0 NPV<0 

IRR>r IRR=r IRR<r 

PI>1 PI=1 PI<1 

Source: Own development 

 

 

The Discounted Payback Period; DPP 

 

The static payback period [4] shows how many years of operation it will take for the 

investment to bring returns. This index has to be calculated for reason of its clarity. The 

payback period of an investment is calculated from the seriatim accumulated present values of 

the net income line over the given period (the life span of the investment). The seriatim 

accumulation means that we examine every year whether the net volume of income generated 
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until the year in question exceeds the invested capital. The investment pays back in the year 

when the balance is positive. The discounted payback period of the investment can be 

determined and illustrated in a graph with the help of the net present value of the investment). 

The discounted payback period is at the time when the net present value equals zero. 
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PP = the payback period 

C0 = the initial cash flow of the investment 

Ct = the difference between all the incomes and expenses over the given period 

 

The financier of the investment is interested in the fastest possible payback of the investment 

from the earnings. The shortest the payback period of an investment, the less danger there is 

that the occurrence of events that were not considered when making the decision, or were 

projected with a high certainty, will upset the payback of the capital invested. 

 

When a decision is made on the basis of the payback period the structure of the cash flows is 

not considered and any incomes after the payback period are neglected. In general, we can say 

that if too long a maximum payback period is chosen, some negative present value 

investments might be acceptable and if it is too short, some positive present value projects 

may be discarded. If we are aware of the typical structure of the cash flows, we can choose 

the maximum allowable payback period so that we get near the maximising of the net present 

value. 

 

The role and purpose of the economic-efficiency calculations changes depending on the time 

they are made, so the time factor plays a decisive role not only when an investment is planned 

but also during its operation. Considering this principle we differentiate between preliminary, 

intermediate calculations and recalculation. 

 

When doing economic efficiency calculations the interpretation of certain factors is necessary. 

These are as follows: 

 

 the handling of inflation during the analysis, 

 the issue of handling depreciation costs, 

 choosing the value of the calculated interest rate, 

 managing risks 

 the management of financing issues in planning cash flows 

 

 

The handling of inflation during the analysis 

 

When doing economic efficiency calculations the effects of the inflation are to be taken into 

account consistently. This means that if the cash flows - particularly input and output prices 

inclusive - related to the investment include the inflation, it has to be considered when 

determining the discount rate as well, i.e., the discount rate has to be determined at the 

nominal value. Otherwise, it has to be taken into account at the real value. Out of the 

possibilities of handling inflation the simplest one is when supposing identical inflation rates 

the volumes of expenses and incomes are increased accordingly every year and in line with 

this procedure the cash flows are discounted at a discount rate expressed at the nominal value. 
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This solution allows us to consider the differences between the rice indices of the inputs and 

the outputs, i.e., that the prices of costs increase at a higher level than the prices of the 

products marketed. This is expressly characteristic of agricultural production. 

 

The issue of handling depreciation costs 

 

When planning cash flows the handling of depreciation allowance has to be approached from 

several aspects. As it is known depreciation quantifies the extent of the physical expense of 

the equipment invested and so takes part in the value-creating procedure, which is also 

manifested in the value of the product. So, it is justified to account for it as expenditure since 

value is made use of – in accordance with the expense of the equipment – in order to produce 

a new product. On the other hand, it has also to be seen that behind the depreciation allowance 

calculated with there is a production tool which exists as a result of an investment from a 

taxed income. So it is fully justified that an asset created from a taxed income – depreciation 

can be interpreted as a certain ratio of this – cannot be burdened with taxes. Thus accounting 

for and handling depreciation as a cost is fully justified. 

 

Finally, it also has to be seen that depreciation serves as a replacement fund as well. So, if we 

suppose that during the lifespan of the invested equipment realised as the result of the 

investment there is no inflation, then in theory the accumulated depreciation amount 

accounted for as costs would cover the purchase of the new equipment. Thus, from the 

depreciation amount the used equipment could be replaced. On the basis of the above it is 

conceivable that in a theoretical way the return can be realised in two ways. One is 

depreciation and the other is the income realised as the result of the investment. This can also 

be called the profit branch return. 

 

The complex approach to the problem also requires the understanding of the fact that behind 

the consideration of the time value of money there lies the stipulation that the free finances 

available is invested immediately, so we calculate with the fact that the funds produce money, 

yield an income as a function of time. When the present values of the individual periods of the 

planned time span are determined, we try to find the present amount of money that has to be 

invested in order to obtain the sum of the cash flow increased with earnings that is expressed 

by the calculated interest rate. 

 

Investment economic-efficiency analyses, as it has been demonstrated earlier, are based on 

cash flows (incomes and expenses) determined from the money circulation aspect. As a 

consequence, while planning future cash flows related to investments, which mean actual 

money movements, amortisation costs may not figure as expenses linked or realisable as a 

result of the investment since they do not constitute actual expenses. This in economic 

efficiency calculations the investment plan alternative is not burdened with a cost that is, in 

fact, not withdrawn from the business. 

 

The planning of depreciation allowances, however, is still necessary since the law on 

accountancy claims that this cost is an item that decreases the tax base and so is essential for 

the calculation of the taxes income of the business. Accordingly, amortisation costs are to be 

calculated exclusively when taxation is considered and it should be done in accordance with 

the profit and loss statement of the business as a tax deductible and so an item hat decreases 

corporation tax. 

 

The determination of the calculated interest rate 
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The calculated interest rate is the expression of the time value of money. When determining 

the calculated interest rate, in theory, the interest rate corresponding to the average profit 

returns of the sector or the industry should be chosen, the determination of which is extremely 

complicated and so most economic specialist calculates with the average interest rate on the 

market, or even more commonly the one corresponding to the interest rates of government 

bonds or treasury notes. Investing in government bonds or treasury notes as an investment 

alternative qualifies as a quasi-risk-free investment. 

 

Managing risk, sensitivity tests 

 

In order to judge the economic efficiency of investments more precisely it is expedient to 

simulate different conditions of the economic and natural environment, i.e., to conduct 

sensitivity tests. When doing so it is primarily worth the effects of changes in factors which 

exert the strongest influences on the results. With the help of sensitivity tests the relationships 

between the inputs and outputs of economic efficiency calculations can be analysed. 

 

The objective of investment-related economic efficiency tests is to determine to what extent 

inaccuracies in planning, ensuing changes and future risks will change the results of the 

economic efficiency calculations. With the help of sensitivity tests the stability of investment 

project alternatives can be diagnosed. With the help of this method the effects of the changes 

in the four basic parameters can be analysed. These are: investment costs, operation related 

expenses, projected incomes and the discount rate. On the basis of sensitivity tests the planner 

also has the opportunity to test the fault tolerance of the plans, too. If the findings show that 5-

15% differences in the basic data, planned originally, question the economic efficiency of the 

investment, the investor has to consider whether the data can be planned with such a  degree 

of precision on the basis of the available knowledge and information. 

 

The management of financing issues in planning cash flows 

 

Decisions regarding investing and financing have to be separated fundamentally. In order to 

lay the foundations for investment decisions the cash flows related to the investment itself 

have to be determined as if it were to be implemented from own sources up to 100%. It means 

that the financial effects (interest payments, installments) of the different financing 

constructions are not considered. The efficiency indicators determined in this way can be 

interpreted as the real economic efficiency indicators of the investment, i.e., we can speak of 

the so-called investment NPV, IRR, etc. 

 

Considering the operation of the whole of the business, however, any financing decision will 

influence future cash flows. When this fact is considered we no longer test the efficiency of 

the given investment only but the effect of the investment and its financing on the whole of 

the business. The efficiency indicators obtained in this way can be interpreted as the business 

level combined indicators of the investment and its financing, i.e., we can speak of a financing 

NPV, IRR, etc. 

 

In effect, to determine the financing NPV the effects on the cash flow of the different 

constructions also have to be considered. From the point of view of the business, considering 

non-refundable subsidies means, that the investment amount can be decreased with this fund. 

If financing is done from a long-term loan, which, in itself, means a credit-like cash flow, the 

amount of credit will decrease the initial cash flow on the one hand (the investment cost is of 
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a negative, and the credit is of a positive signum), and on the other, the future cash flows will 

involve the payment of interests and other supplementary costs as well as debt repayment 

installments. There are differences between the calculations of these items as well. While the 

interest and the supplementary costs decrease the tax base and so the amount of the tax to be 

paid, the amount of the debt repayment installments will have no influence since it is repaid 

from the net income. 

 

 

Chapter 4 

 
Summary 

 

LP models are widely applied in economic life to find economic optima. In agriculture, it 

plays an important role in optimising the structure of production, in optimising feed ratios and 

feed mixes and the composition of feed ratios. Although, it is not a typical agricultural 

application, it is also widely used in optimising transportation. 

Linear programming can be applied in all areas of feed management and in the complex 

planning of businesses it plays an important role in feed production while as regards feed 

utilisation it is important in the optimisation of feeds for animals of different ages, breeds and 

uses. 

By the concept of stock we mean all the material goods and means that are piled by the given 

organisation so that it can use them in the subsequent process off production and distribution. 

The costs of stockpiling represent a high proportion especially in the case of production 

companies and so the related costs can be minimised by the efficient operation of the reserve 

economy. The classic method is the determination of the lot size, which forms the basis for 

several currently applied reserve economy systems. 

One of the sources of matrix planning is the graph theory. The representation technique 

originates in it and the matrix diagram can be regarded a special graph. 

Matrix planning is used for the planning, management and control of the 

implementation of tasks that consist of complicated multi-activity individual steps. Its areas of 

application are construction, planning, the introduction of products, project management, 

research projects, military projects.. 

It has two branches: PERT (Program Evaluation and Review Technique) and CPM 

(Critical Path Method). The models in use today differ from the original developments only to 

a small extent. The objectives are: time planning cost planning, resource planning. 

The determination of the volume of the product or service to be started is one of the 

most frequent management decisions. In the interest of the exact quantification of the sizes 

and extent of changes it is expedient to break down the costs into fixed and variable costs. But 

it is only possible to do such a break-down only for concrete cases. This means that as regards 

a given activity it is always the decision problem, i.e., the objective of the analysis that 

decides what can be considered fix and variable costs. 

In measuring results business level influences can be excellently measured by the 

method that is briefly called the ÁKFN structure. The ÁKFN structure is nothing else but a 

model consisting of the basic categories of the calculations of cost and payoff security, which 

also expresses their relationships. The basic categories are: Á = price income, K = costs, F = 

security, N = profit and so “KFN is an acronym. Of course, together with professional 

limitations, but in certain production regions the results entailed by the changes in production 

are well visible. 

Another category of coverage illustrates totally different relationships and so the 

conclusions illustrated and drawn in the coverage graph do not apply here. But if the 
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evaluation is done subsequently it can be well-applied with the difference that the costs are 

grouped differently and the category of coverage is also named in a different way. The direct 

costs are deducted from the price income obtained in this way and as a result we get a gross 

result, which is called the covering amount. This means that in this case the costs incurred 

during production are used as a collection of direct and general costs. The Cover Amount as a 

net result is also used to evaluate the production of different products even when a business 

produces several kinds of products. At the same time if we deduct the general costs from the 

coverage amounts summarised at the level of the business, we will arrive at the profit as a 

business level category. 

Subchapter 4.2.2. laconically summarizes the methods that support investment decisions and 

their technical relationships. After clarifying the conceptual backgrounds to the two aspects of 

investments the most important characteristics of investments decisions are described together 

with the opportunities to finance them and the illustrations of the advantages and 

disadvantages they entail. Next, a more detailed review of the methods used for the analyses 

of the economic efficiency of investments follows, focusing on the dynamic indicators and 

their technical interpretations. In addition to the application of these indicators the textbook 

provides an adequate basis for the management and handling of different technical issues 

(managing inflation, enumerating amortisation costs, risk analyses, issues related to financing) 

as well. 

 

Control questions: 

1) Describe the process of planning feed ratios. 

2) What balance conditions are included in a transportation task? 

3) Describe the differences between ROL and the system of periodic overview. 

4) What are the characteristics of the transportation task? 

5) What agricultural application opportunities exist for linear programming? 

6) What is a directed graph? 

7) What are the characteristics of the matrix diagram? 

8) What is the difference between CPM and PERT? 

9) How does PERT characterise risk? 

10) What is the difference between parallel and serial activities? 

11) What is the coverage graph? 

12) What relationships is the calculation of coverage based on? 

13) What does the ÁKFN structure look like and what does it mean? 

14) What is meant by the two concepts of the term investment? 

15) What are the peculiarities of investment decisions? 

16) What are the advantages and disadvantages of financing from own sources? 

17) What are the advantages and disadvantages of financing from credit? 

18) What are the advantages and disadvantages of leasing? 

19) What is the net present value? 

20) What is the internal rate of return? 

21) What is the profitability index? 

22) What is the discounted time of return? 

 

Questions to improve competence 

a.) What principles form the basis for the sensitivity analysis in optimising feed ratios? 

b.) Why can the LP model be used for optimising transport? 

c.) What is the role of the security formula? 
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d.) What basic mechanisms for stockpiling do you know of? 

e.) What is the optimum criterion in the model for the optimum lot size? 

f.) What utilisation possibilities are there for graphs? 

g.) Why is the determination of the critical path important? 

h.) What reserve time do you think is the most important in planning? 

i.) When do we do overlapping? 

j.) How do we conduct the scheduling of activities? 

k.) What management decisions does the calculation of break-even help with? 

l.) How is the backup figure interpreted? 

m.) Describe the relationships between the indices of economic efficiency of an investment. 

n.) Can an investment whose net present value is less than zero be considered to be producing 

a loss? Give reasons for your answer. 

o.) What is the professional importance of the adequate management of inflation? 

p.) What reasons can you mention to support the issue of the management of depreciation 

costs? 

q.) What risk factors can emerge during the implementation of a given investment and how 

would you manage them? 

r.) How would you manage the effects related to financing in deciding about investments? 
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A vocabulary of terms 
 

Absolute own risk: below a certain level the damage is not compensated by the insurance 

company at all (e.g., the rate of compensation is 0% for 5% damage, 0.1% for 5.1% damage). 

The objective is to narrow down the degree of the risk taken by the insurance company. 

Accelerator for production is the change in the marginal productivity of one factor of 

production when the volume of this factor of production used is increased by one unit (direct 

accelerator) or the volume of the other factor used is increased by one unit (cross-accelerator) 

Accelerator of production: is the change in the marginal productivity of one factor of 

production when the used volume of this factor is increased by one unit (direct accelerator) or 

the used volume of the other factor of production is increased by one unit (cross-accelerator). 

Average cost is the total cost per unit of product 

Average fixed cost is the fixed cost per unit of product 

Average product: is the average product of one factor of production and the ratio of the 

amount produces and the factor used. 

Average productivity of a factor of production: mans the per unit output of a factor of 

production. 

Average variable cost is the variable cost per unit of product 

Cost functions express changes in costs as production changes 

Counter-insurance: passing the risk passed to the insurance company by customers to 

another insurance company in return for a fee. 

Damage-distributing insurance: a way of insurance whereby the members of a risk 

community undertake their share of an individual damage. 

Elasticity is suitable for the characterisation of the relationship between two factors that are 

in a function-like relationship with each other; it shows what changes a one per cent change 

in one factor will cause in the other factor 

Elasticity of a production factor expresses the percentage increase in production when the 

use of one factor is increased by one per cent 

Elasticity of substitution: equals the ratio of the relative changes in technical instrumentation 

and the relative changes in the marginal rate. 

Factor marginal cost shows how the total cost changes when the volume of a production 

factor is increased by one unit 

Factors of production: e.g. land, capital, raw material, energy and workforce 

Individual risk: risk that applies to all the decision-makers of an industry, in the case of 

which the likelihoods of occurrences of damage at the decision-makers are independent of one 

another and are not correlated. 

Information asymmetry: the relation between the lack of information of the insurance 

company and the excess information in possession of the client regarding the risk the client 

wishes to past on including the related activities. 

Information: is regarded new knowledge that decreases uncertainty and due to its importance 

now it is interpreted as a basic production factor. 

Insurance: the way of passing a risk on, where the individual risk is distributed among the 

members of a risk community. 

Marginal cost is the change in the total cost brought about by unit change in production 

Marginal product income shows how the total income changes when the volume of a 

production factor is increased by one unit 

Marginal product: expresses how a unit change in a production factor will change the 

production while the other factor remains unchanged. 
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Marginal productivity of a production factor: shows how much extra output the extra cost 

related to the used factors of production will generate while the volume of the other factor of 

production in the production function remains unchanged. 

Moral hazard: the risk that in the hope of compensation the insured customer’s activity 

(moral hazard in the narrow sense) and his activity in relation to the mitigation of the damage 

fails to happen the moral hazard of uninterestedness). 

Own risk limit: the insurance company will not pay a compensation for the damage until a 

certain limit (e.g., 5%) is reached and in excess of this limit the whole damage is compensated 

for (5% damage means 0% compensation, 5.1% damage means 5.1% compensation). The 

objective is to protect the insurance company from trifling deals. 

Own risk up to achievement: until the damages reaches a certain level (e.g., 5%) the 

insurance company does not pay a compensation for the damage and above it 

reimburses the whole damage (5% damage means 0% compensation, .1% damage, 

5.1% compensation). The objective is to eliminate the need to manage trifle cases by 

the insurance company 

Own risk with deduction: the deduction of a certain share (typically 10 %) of the 

compensation amount payable. the objective is to minimise moral hazard. 

Own risk: share (typically small) of the damage to be borne by the customer resulting from 

the risk covered by the insurance contract. 

Partial elasticity of live labour: shows the percentage increase in output when the amount of 

live labour is increased by 1% while the amount of dead labour spent remains unchanged. 

Partial elasticity of materialised labour: shows the percentage increase in output under the 

influence of a 1% increase in materialised labour investment while the amount of live labour 

remains unchanged. 

Price discrimination: selling the same product to different customers at different prices. 

Production functions: they express the volume of production of some economic unit as a 

function of live labour, physical capital and other production factor expenses. They show 

what maximum level of output can be achieved by using combinations of different production 

factors. 

Replacement effect of the change in price refers to the change in consumption that is 

brought about by a change in the price of a given product under unchanged real income 

conditions 

Returns to scale (volume elasticity): shows the percentage increase in production when the 

factors of production are increased by one per cent. 

Risk community: a group of economic operators who are exposed to the same (or nearly the 

same) individual risk. 

Risk: the probability of the damage occurring in relation to a decision. 

Risk-distributing insurance: a way of insurance whereby the members of a risk 

community collect fees before the risk occurs and this fund created is paid out to the 

member(s) who have suffered damage. 

Selection of the unfittest: formation in the risk community of a preponderance of customers 

suffering serious damage in relation to customer base of the insurance company. 

Systematic: risks affecting all the decision-makers of a sector in the case of which the 

probabilities of damage occurring at the decision-makers are not independent but are 

closely correlated. 

The average product of one factor of production is the quotient of the volume produced and 

the volume of the factor used 

The elasticity of one factor of production: it expresses how many per cent of increase in 

production will occur if the factor is increased by one per cent. 
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The elasticity of replacement: equals the ratio of the relative change in technical 

instrumentation and the relative change in the marginal ratio of the replacement. 

The partial production function shows the shaping of production when the use of one of 

the factors is changed while the amount of another factor remains unchanged 

The principle of equivalence: the principle whereby the insurance fee and the compensation 

for the damage are equal in the long run. 

The substitution effect of a change in price: means the change in consumption that is 

brought about by a change in the price of the product at unchanging net incomes. 

Type of risk: Natural phenomenon that carries a risk. 

Uncertainty: the expected likelihood of the damage occurring in relation to the decision 

made, where the likelihood of the damage occurring is unknown. 

Under- and over-compensation: the payment of a compensation that is less or more than the 

actual damage. 

Volume index of production range: measures the changes in the production volume of an 

industry with the weighed indices calculated from the most characteristic product volume data 

of the production activity of the given industry. 
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