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Abstract: For understanding the concept of sustainability and its impact 
on farm management, various indicators have been proposed by 
agricultural scientists and statisticians. Because sustainability can be a 
function of the geographical level at which monitoring and decision-
making take place, but also a function of an individual economic sector,  
at formulating the principles of sustainability there are to be used the 
functions of the agro-ecosystem, by linking the negative and positive 
trends to farm practices. In order to drive progress towards sustainability 
it is important to define indicators at a meaningful level so that to 
incorporate both the spatial and economic diversity of a relevant region. 
The paper deals with the hierarchical framework that defines sustainable 
agriculture, by selection of principles, criteria, data concerns and 
possible sources for calculating the farm indicators. 
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INTRODUCTION 
 
In recent years the concept of “sustainability indicators” has become 
important in the frame of the development of agricultural policy. Such 
indicators have been mainly derived in response to the understanding that 
sustainability is a much broader concept that can not be simply condensed 
into a distinct, standard definition or measurement. The agro-ecosystem 
fulfils several functions that together concern the three pillars of 
sustainability: environmental, economic and social.  These functions are not 
restricted to production. The agri-environmental indicators were defined on 
the basis of the DPSIR model (Driving forces, Pressure, State, Impact, 
Response) proposed by the European Environment Agency. It can also vary 
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the intensity of the pressures and/or modify the state. Providing reliable and 
accurate information, as well as proper advice can help farmers to assess 
gradually definition of sustainability and to apply its concepts for 
facilitating the improvement of their performance. 

MATERIALS AND METHODS 

The pressure exerted by economic and social development on natural 
environment induces a change in the state of that particular environment. 
This alteration has an impact on society, which often reacts with a political 
response. This means modifying the actions of the driving forces. At the 
level of European Union, three dimensions (economic, environmental and 
social) were used to characterize sustainability. Within the Common 
Agricultural Policy (CAP), these three dimensions were taken into account 
at different moments and under different approaches1. Economic concerns 
have been always predominant. The broad objectives of the CAP, as stated 
in the Treaty of Rome, were to: 

- guarantee the availability of food supplies, 
- increase productivity, 
- stabilize markets, 
- ensure a fair standard of living for the farming community, 
- ensure reasonable prices for consumers. 

The social dimension is implied in the aim of ensuring food self-sufficiency 
and "reasonable" consumer prices, and in the aim of guaranteeing a fair 
income for farmers. The political will to take environmental concerns into 
account in all agricultural activities is noticeable from the Declaration of the 
March 1999 Berlin Council. Starting with this year the granting of 
agricultural aid became subject to the fulfillment of ecological conditions 
(Regulation 1259/99). This signaled a desire for a thorough reform of the 
common agricultural policy, that was implemented starting with the 2003 
Reform of the CAP.  

Claude Vidal and Pol Marquer have set out in schematic form the 
relationship of European agriculture to the three dimensions of sustainability 
(Figure 1). This representation takes into account the fact that European 
farmers manage about one-half of all European territory: 

                                                 
1 A fourth dimension (the institutional dimension) defined by the UN appears to be more of 
a framework than a full dimension at EU level. 
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(Figure 1) Representation of the three dimensions of sustainability in 
agriculture2 
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et méthodes". 

Economic dimension is placed at the centre of the plan because economic 
viability is a precondition. Seen from this perspective, two important points 
are emerging: (i) the production chain, which includes holdings, but also 
farming cooperatives, agricultural services, upstream and downstream 
industries and distribution, i.e. all economic actors involved in agriculture; 
(ii) markets and policies which impact on production. 

The two other dimensions, environmental (the natural environment) and 
social (the social environment), are placed on either side of the economy. 
This helps to bring out the transverse character of these two dimensions.  

At defining a set of indicators for sustainable agriculture it must be taken 
into consideration that they refer to primary agriculture and has to cover its 

                                                 
 
 



LUCRĂRI ŞTIINŢIFICE, SERIA I, VOL. XII (1) 

impact on the rural economy, the use of inputs, resources, environmental 
quality and land use. Such indicators will facilitate the evaluation of the 
degree of achievement of criteria or principle requirements for comparing 
the actual value of an indicator with the reference value, and consequently 
to define the goal of sustainability.  
 

RESULTS AND DISCUTIONS 

According to Vidal, there might be the risk of underestimating the 
complexity of sustainability by a “reductionist approach”, meaning that by 
solely   referring to "sustainable agriculture" it may come up the risk of 
isolating the agricultural sector of other sectors. Given the complexity of 
sustainability in the broad sense, the assumption that a sector can be isolated 
observed is dangerous. Indeed, some measures designed to promote 
sustainable agriculture can have a negative impact on other sectors. 

The following issues were identified as main concerns in developing such a 
set of indicators:  

a. Data concerns 

Trying to re-assemble and then re-calculate the indicator values and their 
temporal trends may prove to be difficult for a number of reasons, such as:  

- Identification of techniques and assumptions that are to be 
approached in calculations. In some instances record keeping had 
been inadequate particularly concerning the exact calculation 
process and what assumptions are to be based on.  

- Management of very large data-sets, often requiring special software 
to be developed for handling and re-sorting the data before their 
potential use.  

- Statistical validity and interpretation: little information is available 
to the user regarding the statistical validity of the values and trends.  

- Data ownership, copyright and intellectual property rights raise 
several concerns over the related costs, encumbering significant 
obstacles. 

b. Farm Indicators – Possible sources 

A. Rural Economy Indicators: 
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A sustainable agriculture must be, by definition, economically viable. Most 
of these indicators can been calculated from farm Census data and so can be 
statistically sound, had good historical trends and regional data was readily 
available. 

B. Farm Management Systems: 

Farm management systems are often atypical. Here it must be included the 
narrow objectives, such as the use of waste and water management, or 
broader objectives, such as integrated farm systems or organic farming. 
According to the farming system individual farmers can anticipate their 
potential environmental impacts and develop plans to minimize negative 
effects before undertaking practical farm management. National indicators 
that can characterize this systems may be developed based on the farm 
structure surveys, but often data are not sufficiently statistically reliable for 
being breaking down to the farm level. More specific surveys need to be 
carried out for collecting data on production methods. The European round 
of 2010 agricultural census envisaging collecting of representative data on 
production methods may answer to this request.  

C. Input Use and Resource Use: 

The type and quantities with regard to farm inputs and use of resources have 
a strong impact on the sustainability of the farm, due to their influence on 
the local environmental quality, affecting both the farm and regional rural 
economy. As proposed by the European Environment Agency , this issue is 
addressed by eighteen indicators covering input use (pesticides, nutrients 
and energy) and farm emissions. All of these indicators are of high 
relevance to the farm. However, the quality and reliability of the data 
existing in national data sets do not answer yet to the need of accurate 
calculate of these indicators. General information used in the calculation of 
national accounts for agriculture are not large disseminated but also are not 
statistically reliable for being breaking down to the farm level. More 
specialized surveys are needed to be conducted. 

D. Conservation Value of Agricultural Land: 

Indicators related to the conservation value of agricultural land are used to 
reflect the aesthetic value of the countryside and its affect on biodiversity, as 
well as farmers’ contribution to protecting the environment. Five indicators 
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within the set proposed at European Union level are concerned with these 
issues. Long-term historical data are not available for all the indicators. For 
identifying more detailed data to provide an improved farm focus and 
regional variations it is needed to conduct specific research as well.  

CONCLUSIONS 

Many of the indicators in the national set are highly technical in nature and 
are presented from the policy, top-down perspective. This is why, any 
attempt to use this information to convince farmers to improve their 
agricultural practices is likely to be unsuccessful. There is no breakdown of 
the indicator values by farm type or geographical demarcation, some are not 
measurable directly on farm and few have direct links with on-farm 
management decisions. Only by disaggregating the values for each of the 
national indicators it can be obtained indicators more meaningful 
information at farm level.  
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