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Abstract

The Italian organic sector since its origin has been going through a deep process of transformation. Many organ-
ic farms experienced an increase in size, an industrialization of production processes, a gradual integration with-
in the traditional food system — such as the use of large scale retail channels and brands, coming along with a
weaker defense of the original values stated by International Federation of Organic Agriculture Movements. This
resulted in the so called conventionalization of organic farming that led to increasing doubts about the environ-
mental and social sustainability of conventionalized organic farms.

The aim of this work is to contribute to this debate by comparing the sustainability of organic and conventional
Italian farms. In the first part of the work we analyze the evolution of the Italian organic sector from its origins. In
the second part of the work a short description, based on the Farm Accountancy Data Network (FADN) data, of
the organic agricultural sector in Italy will be presented. In the last part of the work we propose a methodology to
evaluate the environmental, social and economic sustainability of organic farms and apply it to the FADN data.
Simple indicators for each of the three levels of sustainability —social, environmental and economic- are first cal-
culated. They are then aggregated in a synthetic measure of sustainability. The calculated indicators can be
used to compare the sustainability of organic and conventional farms, in addition they can also be used to visual-
ise farm heterogeneity within the organic sector and to monitor the trajectory toward conventionalization. The
first results show that Italian organic farms are on average more sustainable than conventional farms.

1. Introduction

Since the 90s, the European policy measures are increasingly focusing on the sustainability of the agricultural
sector, disseminating a multifunctional and sustainable conception of agriculture, as well as competitive, to com-
pound the needs of the production system with the environmental protection demand. In this politic and social
context, organic farming has been establishing itself as an innovation, although more as a niche one, in the food
system intended to counteract the negative environmental effects associated with the evolution (modernization /
industrialization) of agriculture. In the '80s organic farming started to abandon the connotation of social move-
ment, while formalization and professionalization occurred. Since then area under organic farming continued to
expand and organic food gained increasing market shares.

While European policy authorities are attaching increasing interest in the environmental potentials of organic
farming, organic food faced a crisis of trust.

The EU executive is posing growing interest in organic farming, particularly in the context of its contributes to the
protection of natural resources, to biodiversity and animal welfare. The positive role of organic farming in en-
hancing the environmental sustainability of EU agriculture has been recently recognized in the legislative pro-
posals for the post-2013 CAP. According to these proposals organic farms will automatically be entitled to re-
ceive the ecological component of payments while they are exempted from greening constraints.



At the same time consumers’ trust was undermined mainly due to the so called conventionalization and bifurca-
tion of organic production and distribution, that is the dilution of the original social movement components and
their replacement with an industrial approach.

The aim of this work is to contribute to this debate by comparing the sustainability of organic and conventional
Italian farms. In the first part of the work we briefly analyze the debate on the conventionalization. In the second
part of the work a short description, based on the FADN data, of the organic agricultural sector in Italy will be
presented. In the last part of the work we assess the economic, environmental and social and sustainability of
Italian organic farms by making use of a hierarchy of simple and composite indicators.

2. The debate on the conventionalization and bifurcation of organic farming

Starting from the 1990s there is a wide debate on the "conventionalization" and bifurcation of organic farming.
The concept of conventionalization refers mainly to the distance between the values and ethical principles of pi-
oneer and new entrants to organic farmers. The concept of bifurcation refers to the process by which the organic
sector shows a dual-structure with smaller, lifestyle-oriented producers on one side and larger, industrial-scale
producers on the other side.

The main issues in the conventionalization debate are the increasing distance from the original principles of or-
ganic farming and on the growing adoption of an industrial approach with important implications in term of the
environmental and social sustainability of the organic farming sector.

Some authors (Darnhofer et al, 2010) have suggested the 4 principles formulated by IFOAM -welfare, ecology,
equity and precaution (IFOAM, 2005) — can be a synthetic good approximation of the original principles of or-
ganic farmers..

According to Padel (2008) conventionalized organic farms are characterized by large scales, the adoption of in-
dustrial intensive production processes and the choice of large-scale retailer organizations to sell this products.
Darnhofer et al (2010), in their overview of the conventionalization debate, identify a list of possible indicators of
the degree of conventionalization of organic farms. In most cases these indicators intend to measure the shift
toward a productivistic logic oriented towards, for example, yields and profitability maximization. "Among the in-
dicators related to crops, therefore, are indicators of intensification of the productive activity, such as a low share
of legumes in the rotation, a high share of cereals in the rotation, an inadequate or unbalanced sequence of
crops in rotation. Other indicators are linked to the level of biodiversity of global cropland and measure the ade-
quate number of ponds and marshes, hedges and field margins”. Regarding the indicators devoted to livestock,
some refer to biodiversity (the presence of rare breeds in farm), other to the conditions for breeding and rearing
(average life time, share of artificial reproduction techniques, access to pastures), other to farm management el-
ements (characteristics of the environment and nutrition). Other indicators underlying conventionalization sug-
gested by Darnhofer (2006) focus on an increased weight of externally purchased inputs (machinery, fertilizers,
feed, chemicals), on a substitution process in the use of resources, capital instead of labor and land and also the
preference towards high value crops (e.g. salads).

In addition to this, Darnhofer et al (2010) argue that the organic farm is more sustainable if it is of a mixed type,
producing either crops and livestock, thus ensuring a complete nutrient cycle within the same farm. A reduction
of mixed crops and livestock farms is assumed to be indicative of a growing weight of fertilizer coming from out-
side the farm, confirming a phenomenon of substitution of inputs. Going further, the authors find out that “con-
centration, de-localisation, institutionalization and input substitution certainly are occurring to a significant extent”
and are also signals of a conventionalization process.



Flaten and Lien (2006), in a study on the organic dairy sector in Norway, distinguish organic farmers into 3
groups according to the time of entry into the sector. They find that the farm structures of recent entrants are
more homogeneous and characterized by high concentration of land, low level of specialization in horticulture,
higher yields of milk for livestock farms and higher level of treatments for diseases. In terms of approach to busi-
ness, recent entrants are more pragmatic and more oriented to profitability, but also with greater concern for the
environment.

Not all authors agree with the conventionalization thesis. For example Padel (2001) argue that the changes in
organic farming are the normal consequences of the diffusion. A first objection to the conventionalization hy-
pothesis is based on the fact that it presents the characteristics of the more general model of the adoption and
diffusion of innovations. In particular, the author refers to the difference between early and later adopters , not
only in attitudes and goals, with later adopters likely more profit oriented, but also in farm size and in professional
background. Moreover, the author underline that early converted farmers have been exposed to organic ideas
and experiences for a much longer time and probably in greater intensity than those who converted more recent-
ly, thus it is difficult to establish differences in attitudes and values. For example, in defense of the new entrants,
a study on the decision to convert to organic farming in Germany (Best, 2006) shows that farmers recently con-
verted are characterized by very high concern about the environmental sustainability of agriculture and the
search for less productivist practices. Actually data does not allow to adequately capture the heterogeneity of or-
ganic farms or the complexity of the change dynamics (Darnhofer et al, 2010).

Finally, Rosin and Campbell (2008) point out that conventionalization is always associated with a negative
meaning of the dynamic of development that obscures the diversity of agricultural practices. As for bifurcation,
they argue that it can be applied in several ways within the debate, such as that between pure organic and
pragmatic organic, small scale and large scale production, "old guard" of producers and new entrants and so on.
It is not correct addressing the attention only to the dichotomy traditional vs. conventionalized organic, as organ-
ic farms are developing multiple paths with different nuances that "compete" with the organic production, from
fair productions to green production to eco-labels (food miles, carbon footprint), up to local production and certi-
fication of origin.

3. A short description of the organic sector in Italy in 2003-2007 according to FADN

The Italian FADN survey annually collects information on a sample of about 15000 professional farms.

The FADN farms can be further divided in conventional (not organic), partially and fully converted to organic
farming. The FADN sample partially varies from year to year, so that the differences in the number of organic
farms are not exclusively due to developments in the sector, but also to the evolution of the sample over time.

Over the period under study, organic farms are 3% of the sample. Approximately half of organic farms is partially
converted to organic techniques, in other words the farms use the organic techniques only on a portion of the
production.

The number of Italian fully converted organic farms (Table 2.1) shows an upward trend until 2005, it then started
to decrease so that in year 2007 there were again less than 10,000 fully converted farms. For partially organic
farms the trend is more fluctuating over time.

Organic farms, both fully and partially converted, use more land (Utilized Agricultural Area — UAA) as well as
more Annual Working Units (AWU) then conventional farms.



Tab. 2.1 Conventional, partially and totally organic farms, land and labour (2003-2007)

Farms UAA (ha) AWU
year conven. part.org org. conven. part.org organic conven. part.org organic
2003 662703 10275 8250 16.05 32.97 28.64 1.33 1.72 151
2004 654643 7877 9210 14.28 37.67 21.85 1.33 2.63 1.73
2005 680016 11867 12916 13.55 29.82 25.52 1.37 1.78 1.55
2006 671144 9661 12791 14.86 35.15 35.45 1.37 1.87 1.53

2007 731156 8801 9755 12.86 35.73 27.83 1.35 1.92 1.92
Source: our calculations based on FADN data

Regarding production systems, in 2003 partially or totally organic farms are concentrated in permanent crops, as
indeed happens even in the conventional sector. In 2007, the situation is stable for organic (and also conven-
tional) farms, while the distribution for partially organic farms moves towards mixed crops.

Graphs 2.1 shows the real average values of the gross product (GSP) and of the Farm Net Added Value (FNAV).
The difference between the GP and the FNAYV series measures the expenses for intermediate inputs and depre-
ciation of durable goods. The FNAV measure instead the remuneration of factors (land, labor and capital) includ-
ing profits. It is interesting to note that fully converted farms the cost of intermediate consumption and deprecia-
tion are lower than the other two groups, this also implies that a greater share of production can be used to off-
set land, capital and labor. The positive trend of GSP and FNAYV in fully organic farms unlike the other two busi-
ness groups, shows constantly-increasing economic performance.

Graph 2.1 GP, FNAYV in conventional, partially and fully organic farms (2003-2007).
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Source: our calculations based on FADN data

4. Assessing the sustainability of the organic sector through economic, social and environmental indica-
tors: an application to the Italian FADN data.

The economic results presented in the previous section showed how organic farms have succeeded to counter
the negative trend that is affecting the rest of the Italian agricultural sector and to ensure themselves increasing
levels of income.

These results provide a first indication of the economic sustainability of organic farms, while the debate around
the conventionalization, synthesized in the first paragraphs of this work, has raised some doubts about the envi-
ronmental and social sustainability of organic farms.



In order to produce clear evidences about the sustainability of conventional, partially and totally organic farms
we propose to exploit the micro-data collected by the FADN survey and to calculate statistic indicators economic,
environmental and social sustainability.

4.1 Methodology

The objective of the methodology described in the following paragraphs is to measure the sustainability of Italian
farms in view of comparing the levels observed in Italian conventional and organic farms. The proposed meth-
odology Is based on Perali et al. (2005) and on Gémez-Lim6n and Sanchez-Fernandez (2010) and extends it to
take into account the social sustainability of farms.

We first calculate three sets of simple statistical indicators of economic, social and environmental sustainability .
Then, the three sets of simple indicators described above are used to compute three composite indices of eco-
nomic, social and economic sustainability. First, for each set of simple indicators we normalize each simple indi-
cators, that is we performs a linear transformation on the original data values so that they fit the range [0,1]. We
apply the so called min-max normalization,

(Indicator value - min) / (max - min)

where the minimum and maximum refer to the minimum and maximum value taken by the indicator.
Once the normalized indicators have been calculated, we sum them up to obtain a composite indices.

Each of the 3 Composite Index distributions has then been divided into five categories based on quintiles (from
1- lowest - to 5 -highest sustainability).

Finally, these three composite indices are normalized and summed up to obtain a global sustainability index.

It is important to note that the values taken by the global and partial composite indices of sustainability must be
interpreted with caution since they offer only a partial assessment of a very complex phenomenon under analy-
Sis.

The pros and cons of composite indicators for assessing the sustainability were analyzed by Saisana and Taran-
tola (2002). Among the pros they included the ability to synthesize a complex and multi-functional as the sus-
tainability of farms; easier to interpret than a synthetic indicator to a set of simple indicators; possibility of com-
parisons between companies and over time. Among the major disadvantages is the chance that, due to limited
knowledge or misinterpretation of the analyzed phenomena, the calculated indicators give a description far from
reality and misleading.

Finally, it is worth remembering that a system of weights could be applied to the indicators when calculating the
aggregate index of sustainability. The assignment of weights is a very delicate moment that could affect the final
value obtained arbitrarily. For this reason here we preferred not to make use of weighting and proceed directly to
the sum.

4.2 The simple indicators of environmental sustainability, economic and social development in FADN
In this paragraph we present the results obtained by application of the methodology described to the FADN data.

Overall, the FADN survey is extremely rich in information, although it should be noted that the survey was de-
signed to monitor the economic performance of farms, therefore, information relating to environmental and social
performance of the farms are not recorded, hence many of the sustainability indicators suggested by the litera-
ture so far cannot be calculated. Nevertheless we can use the data to build three set of indicators to approxi-
mate the environmental and social performance of farms. While we recognize the limits resulting from the use of
these proxies, we proceeded to the identification of all variables potentially exploitable for the construction of en-



vironmental and social indicators in order to test their ability to approximate the phenomena under analysis and
also to highlight any weaknesses and suggest possible future additions to the investigation which will allow wider
coverage of the two phenomena mentioned above.

The list of simple indicators of sustainability calculated from the FADN data and we are going to illustrate in the
following sections is shown in Table 3.1.1.

Table 3.1 Indicators of sustainability

Environmental sustainability indicators Economic sustainability indicators

Nitrogen load Dependency from purchased inputs (GSP/IC)

Pesticides use (CP) Land productivity (FNAV/UAA)

Livestock/crops genetic diversity(BC, BA) Labor productivity (FNAV/AWU)

Greenhouse gas emissions (GHG) from livestock Social sustainability indicators

Fertilizers use (CF) Farm labor intensity (AWU/UAA)

Energy use (direct) (UDEN) Presence of young’s in the farm management

Livestock density (CB) Presence of women in the farm management

Set aside Risk of abandonment of agricultural activity
Stability of work force

4.3 The environmental indicators

In relationship to environmental sustainability a first set of environmental indicators detect potential environmen-
tal stressors (Bassanino et al. 2011; Marinari et al. 2010; OECD 2001), while no information is available about
the real environmental impact of agricultural practices. In particular we have tried to quantify the pressure arising
from the use of agrochemicals, GHG emissions from livestock and from the use of energy, and the pressure on
biodiversity.

Nitrogen load: it is the ratio between the amount of nitrogen released, thanks to organic and synthetic fertilizers,
and the fertilized area. N(kg)/ha per year

Pesticides use (PC): it is the ratio between the amount of plant protection products distributed and the fertilized
area. Pesticides kg/ha per year

Livestock/crops genetic diversity (LB, CB): it is ratio between the number of cultivated species or livestock raised
and the area. N°/ha

Ghg emission from livestock: it is the ratio between emissions of carbon dioxide and methane from manure and
utilized agricultural area. g/ha

Fertilizers use (FC): it is the ratio between the amount of fertilizers distributed, thanks to organic and synthetic
fertilizers, and the fertilized area. N(kg)/ha per year

Energy use (direct) (DENU): it is the ratio between the amount of energy consumed and the utilized agricultural
area. GJ/ha

Livestock density (LD): it is the ratio between the fodder area and the number of cattle units.
Set aside: it is the ratio between idled and the utilized agricultural area (UAA)



4.4 The economic indicators
The indicators of economic sustainability measure land and labor productivity of the farm, and the dependence
of the farm from purchased inputs.

Dependency from purchased inputs: it is the ratio between gross output and intermediate consumption (GSP/IC),
the higher the ratio the lower the dependency.

Land productivity: it is the ratio between Farm Net added value and utilized agricultural area: high values signal
efficiency.

Labor productivity: it is the ratio between Farm Netadded value and Total Annual Work Units: high values signal
efficiency.

4.5 Social Indicators

Social sustainability refers to the ability of the farm business to provide a level of standard of living that is high -in
terms of safety, health, education, etc.- and evenly distributed overall and by gender. The most important as-
pects of social sustainability in farms are related to the aging of the farm labor, stability of the employment, pov-
erty and social exclusion of farm workers.

The indicators of social sustainability that can be built using the information contained in the FADN farm level are
presented below.

Percentage of women among farm holders and managers *: the higher the index value, the more likely is the
permanency of female population in rural areas.

Presence of young people (under 40 years old) among farm holders and managers: the higher the index value,
the more likely is the permanency of young population in rural areas.
Farm labor intensity (AWU/ UAA): it is the ratio of labor to land.

Farm employment stability (temporary labor unit/AWU): it indicates the percentage of temporary to total work re-
quired on farm. The higher the index value, the lower the vitality of the area in terms of population permanently
living in rural areas. This indicator has been included in the aggregation of the indices by inverting the numerator
and the denominator.

Risk of abandonment of farming (G. Sanchez Fernandez, 2009). It is assumed that the decision to quit farming

depends on two main factors: the age of the farmer and the profitability of the farm business. This indicator has
range 0-1. It takes value 0 if the farm holder is aged less than 55 years, and the FNAV is greater than the medi-
an of the unitary farm family labor income, hence when the farm business is "attractive" in economic terms. The
abandonment indicator takes value 1 if the holder is aged 70 or over and the FNAV is lower than half the medi-
an unitary farm family labor income, i.e. the farm business is “not attractive” in economic terms.

4.6 The sustainability in the FADN farms

The simple statistical indicators described above have been then calculated by using the FADN dataset over the
period 2003-7. They have then been used to calculate the composite indicators described in paragraph 3.2. The
mean values of the calculated composite indicators of economic, environmental and social sustainability are re-
ported by conventional, partially and fully converted organic farms.

 Farm holders are the legal or physical persons taking benefit of the agricultural activity whereas managers are the persons who take the
everyday decisions. #



Tab 3.2 Sustainability indicators results
economic environmental

year conven. part.org fully organic conven. part. org fully organic

2003 2.984 3.293 3.850 3.000 3.119 2.839
2004 2.981 3.576 3.792 2.992 3.334 3.143
2005 2.973 3.571 3.896 2.994 3.317 2.923
2006 2.975 3.575 3.825 3.003 3.007 2.795
2007 2.983 3.204 4.011 2.999 2.939 2.998
Total 2.979 3.447 3.875 2.998 3.147 2.931
social global
year conven. part.org fully organic conven. part. org fully organic
2003 2.999 2.739 3.283 2.998 2.834 3.310
2004 3.010 2.584 2.617 3.006 2.610 2.873
2005 2.999 2.874 3.135 2.998 2.934 3.141
2006 2.998 3.004 3.117 2.996 3.028 3.165
2007 2.998 3.200 2.956 2.996 3.160 2.995
Total 3.001 2.883 3.030 2.999 2.920 3.100

Source: our calculations based on FADN data

Partially organic farms show the highest degree of environmental sustainability. However, it is worth noting that
this composite indicator must be treated with caution given that the information contained in the FADN does not
capture all the dimensions of the environmental sustainability of farms. A first attempt to exploit the information
on the use of chemicals and natural resources and energy, recorded only for a small subsample of farms, pro-
vided clear evidences of greater environmental sustainability of organic over conventional farms.

Problems are recorded even with the social sustainability index. The classification of the three group of farms
changes over time. On average fully organic farms record levels of sustainability slightly higher than convention-
al and patrtially converted farms.

The values of the composite indicator of economic sustainability, unlike the two previous ones, show that organic
farms record better economic performance than conventional farms.

Overall organic farm record show higher levels of global sustainability, the average indicator of global sustaina-
bility detects increased sustainability of totally organic farms than conventional, partly biological. It should be
noted, however, that the ordering of these three types of companies is not stable during the period considered. It
should be noted that the indicators so far provide limited coverage especially of social and environmental as-
pects. To overcome these problems in the future could be groped to expand the coverage of the phenomena
observed, for example trying to exploit the quantitative information available for a subsample. Also might be in-
teresting to consider a system of weights that would rebalance the role played by simple indicators in the calcu-
lation of global sustainability.

5. Conclusions

Since the pioneering experiences in the '60 Italian organic farming has developed from a market niche to a pro-
fessional industry more and more integrated in the agri-food system. Organic farms have followed different de-
velopment paths. Some farms are still anchored to the original values and ethical principles of pioneer, while



other farmers and new entrants are adopting an industrial approach, with important implications in term of the
environmental and social sustainability of the organic farming sector.

Even in the absence of detailed information on the different dimensions of sustainability under analysis, the cal-
culated global sustainability indicator has confirmed farms fully converted to organic farming are more sustaina-
ble than conventional and partly converted farms. This result is largely determined by economic sustainability.

In future we intend to further refine the set of sustainability indicator and to extend it, in addition we intend to use
the sustainability indicators to study the development paths followed by Italian organic farms and to test if the bi-
furcation hypothesis can apply to the Italian case.
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