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Constant implementation of new solutions is inevitable at the 
present stage of economic development. This also applies to agricultural 
production, where innovation may relate to products, cultivation 
technology and processing, ways of utilizing and marketing activities. 
The study emphasizes the need for risk management in the agricultural 
production process, as it is in industrial processes, and use of the LCA 
methodology for assessing the environmental impact.

1. Introduction
Agricultural production is an example of a natural process, 

where the processes occur automatically, and changes of the 
production object occur due to natural forces. Human activities 
relate to the beginning of the production process and modifi cation 
ofconditions in order to obtain benefi cial effects. Production 
executed by agricultural companies is subject to the laws of the 
market as it is while manufacturing other products. The well-
known business slogan indicates the two main problems of any 
enterprise, namely customers and competition.

Hence the survival and development of an enterprise requires 
persistent activities aimed at acquiring customers and a constant 
struggle with competition. These two actions are the essence 
of quality management within the approach of E. Deming, who 
divided enterprises into two groups, one group constituted of 
enterprises recognizing the signifi cance of quality, while the other 
included enterprises falling out of the business [7].

As a consolation Deming said that the survival of a company 
was not obligatory.

The Deming Wheel is a practical expression of actions 
conducive to the success of an enterprise through customer 
satisfaction and escaping the competition. The Deming Wheel 
describes the well-known PDCA cycle in the process of continuous 
development (Figure 1). The beginning of this cycle is planning 
changes that in many cases relate to the product manufactured 
in the company and are innovative by nature.
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Figure 1. The process of continuous development cycle*
*Source: the author’s study on the basis of [2]

The planned changes are subject to verifi cation by the market 
which is a place of trade. In ancient times, the market was a 
square where sellers and buyers gathered, and after negotiations 
called bargaining, from time to time transactions were completed.

The buyer walked away with the goods he purchased while 
the seller was left with money or received other goods in exchange. 
In general, sellers had to make a considerable effort to fi nd and 
encourage buyers to purchase the goods they offered.

They made the effort to be attractive to the buyers of goods. 
The situation nowadays is very similar. The market in the shape 
of a distinct square is not as important as it used to be in the 
past, however the list of places where purchase transactionscan 
be made has increased signifi cantly.

These may be places where actually the seller and the buyer 
meet, such as various small and medium-sized shops, as well 
as huge shopping centres and commodity exchanges. They also 
may be virtual formations, for instance online shops and stock 
exchanges. Despite these changes the relationship between the 
seller and the buyer still occurs. It involves the subject of interest 
«what» and the manner of operation «how» (Figure 2).

The implementation of changes is associated with the 
innovation risk, whose negative effects are demonstrated by the 
seller-buyer relationship. The activities within risk management 
aim at decreasing the level of possible negative effects. These 
actions should be completed, as in the case of industrial 
products, with an analysis of the degree of impact on the natural 
environment, using the LCA methodology.
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Figure 2. The relationship between the seller and the buyer

2. Risk management
The risk in the process of agricultural production can be 

defi ned as a possibility of occurrence of an event which has negative 
infl uence on obtaining the expected targets. Risk management is 
a series of actions aimed at reducing possible negative effects of 
the occurring adverse events. The following actions are performed 
as part of risk management:

 - identifi cation of hazards,
 - assessment of risks arising from various hazards,
 - determining the risk mitigation plan.

Identifi cation of hazards can relate to various areas, which 
include:

 - Finance – the risk of cost overruns.
 - Time – delays in the implementation of tasks.
 - Technology – problems arising from the improper cultivation 

technology.
 - Innovation – problems with the implementation of innovative 

tasks.
 - Engineering– malfunction of machinery and equipment.
 - Nature – problemsresulting from the natural environment.
 - External – problems from the surroundings.
 - People – problemsarising from the employee behaviour and 

work safety.
The risk assessment is performed using the risk map, which 

binds together two parameters: the signifi cance of the event for 
the project (Z; values 1-3-5-7) and the probability of its occurrence 
(P; values 1-2-3-4). The measure of risk is the product of these 
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two parameters. The signifi cance is often referred to the fi nancial 
effects necessary to incur as a result of the event.

R = Z·P
According to such a defi ned measure, the risk is greater in 

the case of high signifi cance and high probability of occurrence of 
the event. Figure 3 illustrates a risk map constructed according 
to the presented rules which account for the verbal description 
given in Table.

Figure 3. Risk map

As part of risk mitigation certain preventive measures, 
which will reduce the level of high and medium risk, must be 
specifi ed. Low risk does not require preventive measures, but 
only monitoring.

Table
Risk measure

Risk measure R Description Share %

1-6 Insignifi cant risk 1-25

7-13 Low risk 26-50

14-20 Medium risk 51-75

21-28 High risk 76-100
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For example, an attempt to relocate the crop from other 
remote regions is associated with high probability of failure (P=4). 
Likewise, the use of new unverifi ed technology of cultivation, use 
of new fertilizers and plant protection products, new machines for 
maintaining plants and harvesting.

If the new experimental cultivation covers a large area then 
the signifi cance of failed crops is large (Z=7). High risk is the result 
(R=28), which requires presenting a plan of reducing the risk. The 
simplest measure is to reduce the experimental cultivation area, 
leaving the remaining part for the already grown products.

Thus the coeffi cient defi ning the signifi cance of failure (Z=3) is 
curtailed, which reduces signifi cantly the level of risk to low risk 
(R=12). Obviously, it is at the expense of smaller potential profi ts, 
which were to be provided by the new successful innovative 
cultivation on a large area. However, the acquired experience will 
allow us to reduce the probability of failure (P=2) in the following 
years, which will diminish the level of risk (R=14) to medium.

3. The impact on the natural environment [5]
Systemic thinking, whose origins date back to the fi fties of 

the 20th century, contributed to the change in perceiving human 
functioning in the natural environment. Thinking based on the 
idea that the environment is part of the economy was replaced by 
a reversed conviction that it is the economy which is part of the 
environment.

Thus, the economy and the associated human activities 
remain within the system which creates the natural environment 
called the ecosystem. From a global perspective the economy is 
the cause of considerable damage, often overshadowed by local 
success [4]. The devastation is related to ecosystem and can be 
identifi ed within three areas[1]:

 - devastation of non-renewable resources,
 - devastation of the ecosystem,
 - devastation of humanhealth.

The main problem was to determine the standards and how 
to measure the indicated damage, which is a factor necessary for 
analyzing its impact on the entire system. The concept of energy 
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evaluation was proposed in the case of non-renewable resources, 
i.e. the conversion of loss into energy [4] [8].

A more diffi cult thing was to fi nd a measure for the two other 
types of damage. The method of estimating the damage throughout 
the life cycle of the product, represented by the ISO 14000 
standards, has become the solution to this problem [9] [10].

Hence comes the LCA methodology (Life Cycle Assessment) 
allowing us to assess the overall impact of the product on the 
environment. It is also an instrument enabling designers to seek 
solutions diminishing the scale of such threads to the natural 
environment. This activity is called eco-design, according to which 
environmental aspects of the product are important indicators 
of how innovative the product is [3]. Eco-design relates also to 
agricultural production and should be used, in particular, in the 
case of implementing innovative solutions.

The LCA covers the entire life cycle of the product, taking 
into account all the factors related to it and affecting the natural 
environment [6]. In other words, the LCA analysis examines 
the relationships between the product and the surrounding 
environment. In the case of material goods these relationships 
are to indicate the degree of environmental impact within the four 
areas: materials, manufacture, utilization and disposal.

Environmental impact is due to consuming non-renewable 
resources, including energy or introducing harmful elements into 
the environment. The product is considered as part of the eco-
system, so the analysis must account for even the most remote 
system constituents linked to theproduct (Fig. 4).

Materials – the impact on the environment throughout the 
entire production cycle of materials, considering the material 
resources used and the resulting waste, energy and the hazardous 
substances introduced into the environment.

In the case of agricultural production it involves the impact on 
the environment in the process of preparing seeds and seedlings, 
artifi cial fertilizers and plant protection products, water used 
for watering crops, waste as part of the plants not intended for 
consumption purposes.
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Fig. 4. Relation: product – environment in the LCA methodology*
*Source: Kaczmarska B., Gierulski W., Designing Innovative Products in Terms of LCA, Structure 
and Environment, Architecture, Civil Engineering, Environmental and Energy, No. 3/2014

Manufacture – the impact on the environment taking into 
account the machines and devices, energy, generated waste, 
and harmful substances introduced into the environment. In 
the case of agricultural production it involves the impact on the 
environment through the construction and use of machinery 
and agricultural equipment, use of fuel and electrical energy for 
producing agricultural produce and processing the produce into 
food products in a commercial form.

Utilization – the impact on the environment taking into 
consideration the energy consumed, supplies, and harmful 
substances introduced into the environment.

In the case of agricultural production it involves the impact 
on the environment in the process of processingcommercial food 
productsto a form suitable for direct consumption. These includes 
kitchen machines and appliances, energy, water, as well as waste 
arising in this process.
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Disposal – the impact on the environment taking into 
consideration the energy consumed during the disposal process, 
recovery of materials as a result of recycling, and the introduction 
of harmful substances into the environment.

In the case of agricultural production it involves the impact 
on the environment after preparing the products for direct 
consumption, including machines and devices used for washing, 
water, energy and waste treatment.

Determining the environmental impacts of the product is a very 
complex task, especially due to the necessity of accounting for a 
complete product life cycle compatible with the systemic approach.

The factors occurring in the case of agricultural production, 
indicated in the descriptions, do not include all the aspects of 
environmental impact and should be treated only as selected 
examples.

4. Summary
Agricultural production carried out on a large scale displays 

many similarities to the industrial production. Thus it is 
possible to use similar methods of management. The issue of 
risk management is an example.Thanks to risk management it 
is possible to predict and take measures to reduce the negative 
effects of adverse events already at the stage of planning the project.

Another important element is the impact of the product 
and production process on the natural environment. It is a high 
priority issue in the EU states, where more and more products 
are subject to this kind of assessment.

It is the assessment within the entire product life cycle 
wherethe LCA methodologyis applied. It seems that such 
assessment should also be applied to agricultural production 
already at the planning stage in order to diminish the negative 
impact on the natural environment. The study is a descriptive 
theory, because due to its limited volume it does not contain 
the research results.
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Bożena Kaczmarska. Інноваційні ризики в сільському господарстві.
На сучасному етапі економічного розвитку неминуче постійне впрова-

дження нових рішень. Це також стосується  сільського господарства, де інно-
вації можуть бути пов'язані із сільськогосподарською продукцією, технологіями 
вирощування і переробки продуктів сільського господарства, способами їх ви-
користання та маркетинговою діяльністю. Дане дослідження підкреслює необ-
хідність управління ризиками в сільському господарстві на тому ж рівні, як і в 
промислових процесах, і використання методології LCA для оцінки впливу на 
навколишнє середовище.

Bożena Kaczmarska. Инновационные риски в сельском хозяйстве.
На современном этапе экономического развития неизбежно постоянное 

внедрение новых решений. Это также относится к сельскому хозяйству, где 
инновации могут быть связаны с сельскохозяйственной продукцией, техноло-
гиями выращивания и переработки продуктов сельского хозяйства, способами 
их использования и маркетинговой деятельностью. Данное исследование под-
черкивает необходимость управления рисками в сельском хозяйстве на там же 
уровне, как и в промышленных процессах, и использование методологии LCA 
для оценки воздействия на окружающую среду.




