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Social opportunities and private convenience of choices at farm level: an 

approach to the links between farm income and sustainable GDP. 

 

1. Introduction 

The present work is a suggested approach for assessing the social effects of choices made at 

farm level. These choices often responses to institutional indications which encourage the 

farms to adopt objectives which are in the public interest. One of these is, for example, 

farming which has low environmental impact. It is essential in each case to examine the links 

between the results of farm management and sustainable GDP, in order to identify the 

margins of private convenience and social utility of the particular choices made.   

 

2.Objectives and contents 

The work has three related objectives.  

The main aim is to identify a practical method of approach which can link micro and macro 

economic aspects in order to evaluate the social repercussions of the choices made at farm 

level, using existing evaluation tools.  

Another objective is to evaluate which farm management systems best meets the collective 

needs.  

Last objective is to find a methodology which does not involve statistical processing of the 

farm data, and thus for small samples also can be used.  

The identified method is based on certain indicators, chosen from among those obtained from 

analysis of the farm accounts, suitable for representing socially desirable objectives. An 
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MADM method of quantitative MCDM analysis was used to make a joint evaluation of 

various objective indicators in different types of farm management. 

This evaluation method was applied to case studies of organic farms. A small sample of farms 

were evaluated, some of them organic and some using conventional farming methods, so that 

the results of the two production methods could be compared.  

However what will be discussed here is not the results of this small sample. These were 

conditioned by the particular physical and geographical locations and the productive structure 

of the factors of the farms in the specific micro-area where the research took place and are 

thus only partially transferable to other contexts. Rather than this, the method used to obtain 

these results will be examined to see how it is valid or in some way useful for similar 

analogous evaluations. Indeed it might be interesting to perceive if (changing someone of the 

chosen objective indicators and/or weightings given to there in the carried evaluation) it could 

be applied to other situations or, in any case, improved.    

 

3. The method used   

The pattern that was used in the evaluation process is shown in the following figure 1.  

Figure 1: The sequence of the evaluation process 
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3.1 The farm accounts 

The first step was to prepare the farm accounts of the farms which were examined.  

Three different types of farm accounts were used: the accounting financial statement, which is 

the most well known and widely used; the so-called serpierian
1
 farm accounts, which has 

been traditionally used by Italian agrarian economists; and the materials-energy balance, used 

to evaluate -at least in part- environmental sustainability. The results of the first two types of 

accounts are expressed in monetary terms and the latter in physical ones. The economic and 

environmental efficiency in the productive process was evaluated by comparing the income 

and costs of the two groups of farms in physical and monetary terms.  

The three different types of farm accounts could have been put together into a single 

integrated accounts system
2
 but it was considered more suitable and easier to treat them 

separately and then to integrate the most significant results later.  

Figure 2 shows the characteristics of the three types of farm accounts that were used. 

                                                
1
 Given this name because it was developed by  Serpieri A. (1948,1950) to evaluate the value of the land but was 

also used to evaluate the farm management. It was then elaborated by Di Cocco and Tassinari, then by De 

Benedictis  (1976) and over the years has been discussed by many other authors (including Panattoni and 

Campus, 1983; Di Sandro,1984; Marenco, 1995; Gallerani, 2001).  

2
 There are many examples in the literature of integrated environmental and economic accounts at national as 

well as at farm level. It has been preferred in this case to draw up a simple materials and energy balance in 

phyisical terms (Ciani,1992, Gallerani., et.al., 2001) without entering into a real integrated environmental and 

economic accounts (Poppe, 1994; Merlo, 1996; Bartolomeo, 1997; Gatta, 2002, Gray, 1996), with different 

levels of analysis. 
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3.2  Synthetic evaluation of the results of the management systems from a social point of view 

The results of the three types of farm accounts were analysed separately using different 

indices. These were useful for expressing both the individual business objectives of the 

private farmer (in terms of economic efficiency of the farm and net income) and those socially 

desirable, defined as optimal allocation of resources and general wellbeing (in terms of farm 

net social product or rather globally distributed income and environmental sustainability).  

Certain indicators were than identified which were suitable for representing socially desirable 

objectives. These were chosen from those obtained from analyses of different types of farm 

accounts.  

Lastly the synthesis of the evaluation was carried out using quantitative multi-criteria 

analyses. This, by reemploying certain of the parameters from the above accounts, made it 

possible to compare in a joint evaluation certain economic and environmental indicators. 

These were previously weighed from a social and not purely private point of view. 

The evaluation was carried out using various instruments connected as shown in fig.3.  

 

3.3 The choice of the multi-criteria instruments 

Multi-criteria analysis was used for the final evaluation of the results because of the above 

mentioned need to evaluate a series of objectives at the same time, and also to employ 

different units of measurement, both monetary and physical, in the analysis. These express the 

objective parameters to maximise or minimise, derived from the farm accounts.  
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F ig ure  2  P articu lar  c har acter is tic s  o f th e  v ar io us  ty p es o f farm  ac co u n ts  u sed  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T his is an  ex clusive ly  inco m e  state m e nt 
w hic h  re la te s the  re turns a nd  c osts u sing  

the  so-c a lled  se lf- interest  equa tion   
     
A d v antag es: 
-d istinctne ss w ith  w hic h  one  c a n  sep ara te 
the   returns d ue  to  the  d iffe re n t prod uc tive 
fa c tors   
 
-T he  pa ral le ls be tw ee n  i ts struc tu res a nd  

those  use d  to  ca lcu late  G D P  
T hus i t  is a n  instru m e nt su ita b le  for 
m a k ing  im m e dia te  con nec tions be tw ee n  
m ic ro  a nd  m a c ro  ec onom ic  a na lyse s.  
 
-It a llow s one  to  o bta in  illum ina ting  
e va luations of the  re turn  for factors  

c ontribu ted  b y  the  fa rm e r h im se lf 
(figura t ive  c osts) . Ind e e d  i t c om ple te ly 
iden tifie s eve ry  re turns involve d  in  the  ne t 
fa rm  prod u c t . It  d isa ggre ga tes the  ne t 
inco m e  of fa rm er in to  a l l its com p on ents,  

e st im a ted  a t m a rk et  pric e s, so  tha t the 
possib le  pre se nc e  of a  po sit ive  or ne ga tive 

se lf-in te re st  ca n  be  id entified .  T hus i t  ca n 
d isco ver if the re  is a  possib le  
und erpaym e nt for prod u c tive  fa ctors a nd  

e va luate  th is, e ve n  w he n the  ne t  re turn  i s  
g loba lly  posit ive.  
 
D e fects:  
-It m in im ise s the  fina nc ia l  a spe c ts of fa rm  

m a na ge m e nt (suc h  a s fo r e xam ple  the 
fre que nt  ca se  w he re  the  fa rm e r is in  d e bt), 
w hic h  a re  not  c lea rly  exp resse d  in  the 
a cc ounts ba la nc e shee t . 
T his proble m  c an  be  a void e d  e ithe r by  
e nha nc ing  the  syste m , by  inc luding  
a dd itional  e le m e nts (F e rre t to  M ., L e c hi F ., 

1 984 ),  o r, a s ha s be e n  d one  in  th is stud y , 
in te grating  the re su lts w ith  those  obta ine d  
se pa ra te ly  from  a n  a ccoun ts ba lan ce  sheet .
     
   

It c onsi sts of a  p rofi t and  loss a c c ount 
or incom e  sta tem e nt (w hic h  re ports the  

c osts and  re turn s of  the  bu siness  
a c tiv itie s, a nd  the ir bala nce , p rofit  a nd  
loss) and  of  a  ba la nc e  she et  or 
sta tem ent of a sse ts a n  l ia b ili tie s (w hic h  
sh o w s va ria tions in  fa rm  ca pital  d u ring  
the  ac co unting  pe riod )  
 
A d v antag es: 

-the  fina ncial  a spe cts a re  a  spe c ific 
se c t ion  of the  extra -cha ra cteristic 

m anagement  in  the  profi t  a nd  loss  
a cc ount, a nd  it  sh o w s the  e con o m ic  
re su lts ne xt  to  the  a sse ts si tua tio n , a nd  
thus c an  be  d ire c tly  c onne c te d  to  th is. 
T his i t a l low s the  e ffe c t o f finan c ia l 

a spe c ts on  the  e c onom ic  re su lts and  the 
a sse t  si tua t ion  of th e  fa rm  to  be  
e va luated . T he se  in  turn  a re  n ec e ssa ry  
e le m e nts fo r con struc ting  de te rm ine d  
ind ice s for an alysing  the  resu lts o f the 

fa rm  m a nag em ent sy stem  u se d . 
 

D e fects: 
- It  c an not d isa ggre ga te  the  fa rm e r’s 
ne t inc om e . It d o es not  sho w  c le a rly 

the  presen ce  a nd  qua nti ty  of se lf-
in te re st  (p osi tive  or ne gative ). 

T he se  le ad  to  co inc id ing  resu lts,  
w hic h  c a n  be  id e ntifie d  w he n the y  

a re  e xpre ssed  in  te rm s of the  ne t  
inco m e  of the  re al  fa rm e r.  

 
T he  tw o ba lanc e  she ets a re  on ly  
d iffe ren t in  the ir structure s an d  th e 
m e thod s of  c a lc ula tion  used  
(inc luding  or no t  f igura t ive  costs), a s  
a re  a lso  d iffe re n t and  only  pa rt ia lly 

ove rlap ping  th e  he ad in gs u se d . 

T his is a  ve ry  
sim plified  

sta tem ent of 
input  a nd  output  
of m a te rials a nd  
e ne rgy , 
e xpre sse d  in 
phy sic a l un its. 
  
A d v antag es: 

-S im plic ity  
 
-It a l low s 
ind ications to  be  
obta ined  o n  the  
e fficienc y  o f use  
of n a tura l  

re sou rce s an d  on  
the  pre ssure  on  
the  en viro nm e nt 
c au se d  by  the  
fa rm ing  a c tiv i ty .  
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F ig u r e  3 :  T h e  ev a lu a tio n  in stru m en ts  u s e d  
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MADM was used from the MCDM. This choice was made because of the aims of this 

specific case study, which made an instrument such as MADM more suitable, because it is 

able to deal with  discrete and non-continuous choices (MADM and MODM applications: 

Marangon F.1992; Gomez-Limon et.al., 2004). Given that precise quantitative data was 

available, quantitative analytical methods could be used in MADM. Thus it was decided to 

use an integrated quantitative analysis method which included more multi-criteria evaluation 

instruments (see figure 5).  

It was possible to evaluate the different farm performances using the single analyses in figure 

4 separately, based on:  

 Either the general behaviour of each farm with respect to all the objectives and also with 

respect to the importance attributed to them (through application of the weighted sum);  

Or the best behaviour of the farm in the worst case, to minimise the risks involved in 

minimum achievement of a given objective (through the use of max-min analysis); 

Or the satisfaction which could confirm the choice a certain type of management system for 

the achieved objectives (through concordance analysis); 

 Or the bitterness which accompanied choices which involved abandonment of other systems 

of management, with reference to the best results for determined objectives obtained from use 

of those systems (identified by discordance analysis).  

Using more complex weak dominance screening, in particular, one can construct a league 

table of more or less efficient alternatives, even though these are not dominant in a paretian 

sense, which are able to take into consideration the good global behaviour, and reduction of 

risks, connected to weak points, of each farm management alternative simultaneously. Good 
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global behaviour is confirmed by the satisfaction implicit in each choice while risk reduction 

is connected to the minimum bitterness from having abandoned other types of farm 

management.  

 

3.4 The social objectives to pursue and the indicators which are suitable for representing 

them 

  The criteria used in the analysis represent the public interest. Thus from among the 

indicators in the farm accounts those have been chosen which are suitable for representing 

global social objectives rather than, but also including, private ones.  

  From a public point of view one objective to pursue is economic growth and this concerns 

more the results of the farm rather than the net income of the individual farmer. This means 

that it is important to maximise other differentiated income such as added value, which form 

part of the national GDP, or the net farm private product, or, better, the net farm social 

product, which represents the new wealth created by the farm. The social income is 

distributed among the factors which have contributed to creating it. This, as global income, 

effects the collective wellbeing. NET SOCIAL PRODUCT has been chosen from among the cited 

indicators. 

Wellbeing, does not, however, depend solely on the increase in material wealth connected to 

economic growth but also on other intangible elements, such as the conservation of the 

environment, in terms of long term sustainable development. The present corrections to GDP 

also take into consideration consumption of environmental capital, which also presupposes an 

improvement in how efficiently this is used (Friedrich Shmidt-Bleek ,1994).  
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Another socially desirable objective is thus the establishment of league tables of 

environmental efficiency for the farms, based on their use of natural resources as factors in 

the production process. ENERGY CONSUMPTION and NITROGEN RELEASE have been chosen to 

represent this.  

Other social objectives linked to the simple economic efficiency of the farm are the financial 

return on capital (land and working capital and assets) invested globally (and thus not only 

that of the farmer but also of outside investors) as well as the flexibility of the farm to 

variations in market prices, which allow it to survive as a vital income producing entity. 

RETURN ON INVESTMENT was used as an indicator of financial return on capital and VARIABLE 

COSTS ON TOTAL COSTS RATIO, as an indicator of flexibility.  

Another social objective is the minimisation of possible underpayment (with respect to market 

prices) of factors provided by the farmer himself (at the same time figurative costs and 

income). Indeed, while the maximisation of net income and profit is a private objective, the 

minimisation of losses is not, given that the farmer is part of society like anyone else, and that 

his net income forms part of the total national income. The objective is private when farm 

self-interest is positive, not when one wishes to guarantee that the farmer is paid at market 

prices for his input. Otherwise long-term underpayment could result in a reduction in 

productive activity with resulting damage to the whole economy, even though, in the short 

term, it is those farms which are less dependent on external production factors which are more 

resistant to market instability. THE NEGATIVE SELF-INTEREST was chosen as an indicator of this 

underpayment. 



 

 

11 

 

In all there are six indicators. These represent objectives which are partly economic and 

partly environmental, some of which must be maximised and some minimised, and are only 

partly in conflict with one another. For example reducing emissions of material and energy 

consumption in the productive process may be in conflict with the quantitative increase in 

total production, but not necessarily with the monetary value of the product or with the net 

product, which is effected, unlike total production, by the purchase costs of the factors 

mentioned above and which benefits from a reduction in these. 
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Figure 5: Characteristics of the multi-criteria analysis used and the results obtainable 
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3.5 Weightings given to the chosen indicators 

The different indicators of social satisfaction in farm management which have been identified 

have different importance, and thus have given different weightings in the multi-criteria 

analysis (weighted sum, concordance, max-min weighting). 

The pair comparison system was chosen from among the various methods which can be used 

to weight the indicators (Saaty, 1990; Nijkamp P., et al., 1990). 

 

4. Conclusive discussion on the results obtained from the evaluation method 

used  

 

It is noteworthy that the method used stimulated interesting considerations, which might be 

further examined from both a micro and macro economic point of view, on the opportunity of 

choosing determined indicators of social wellbeing which are also connected to private 

convenience, on the links which exist, not always unequivocally, between economic and 

environmental performance of farm management, and on the weights which can be attributed 

to the indicators themselves in different public contexts.  

The method also allowed the greater analytical possibilities offered, in a technical applicative 

sense, by independent separate compilation of the different accounting systems to be 

highlighted. Each of these made it possible to analyse different aspects of farm management. 

Above all it demonstrated that evaluative synthesis of the results could be obtained in a valid 

way even when following methods different from those already used for drawing up 

integrated farm accounts.  
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By contrast, it highlighted that using integrated multi-criteria instruments to evaluate the 

indicators was advantageous. It gave a wider and more complete view of the situation for the 

final judgment, because of the different logic of ordering of the alternatives of the different 

analyses, and of the possibility of synthesising it by using weak dominance.  

The results from applying this method consist of a league table of the relative efficiency of the 

farms which adopt different farm management systems, from which various aspects of the 

social repercussions of the different systems can be examined. This league table identifies the 

most efficient farms according to different ordering logic, which correspond to the cited 

different multi-criteria analysis adopted in the overall evaluation process. In reality more 

league tables are created, which refer to the different multi-criteria analyses adopted, and a 

final league table which is the final synthesis, from using the weak dominance method. 

This instrument for classifying the alternatives, which can be used together with others for 

integrating multi-criteria evaluations, was shown to be the best suitable one for closing the 

circle in the final evaluative synthesis. 
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