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1 Section 1 Introduction
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Abstract: We model at a micro level farms’ survival in Veneto Region (Italy) for the period 1999- 2004. We use a new
database which links information on survival histories contained in the Official Registers of the Chamber of Commerce
with information on socio-economic and structural characteristics of farms and farmers collected in the 2000 Census of
Agriculture. First, we consider the cohort of farms born in year 1999, then we extend the analysis to all farms registered
at the end of year 1999. We find that the model performs quite well in selecting farms with a high probability of
survival.
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1. Introduction
This paper springs from a project which looks at devising measures of farms’ viability that

can be used by the Government in implementing programs in the agricultural sector. The interest of
this project lies in the expectation that the agricultural policy will become more selective both at the
national and EU level (on this, see Council of the European Union, 2006). The Common
Agricultural Policy (CAP), which is one of the most important EU economic policies (it accounts
for some 45% of the Community budget), has basically fulfilled its objective, which was to achieve
food self-sufficiency in the Community. However its instruments have evolved over time as a result
of successive reforms (Commission of the EC, 2006). The most recent reform, in June 2003, has
introduced the following innovations:

- a single payment per holding for EU farmers, independent of production (“decoupling” of
support);

- linking of these payments to compliance with standards relating to the environment, food
safety, animal and plant health and animal welfare (“cross-compliance”);

- a reinforced rural development policy, with reduction of direct payments to large farms in
order to fund the new policy;

- a financial discipline mechanism (placing a ceiling on market support expenditure and direct
aid between 2007 and 2013).
This way the Common Agricultural Policy agrees with the World Trade Organization which

has expressed a view against direct subsidies to farms’ production (Rocchi, 2005).
After this mayor change in the CAP, farms’ production will be aided only indirectly, that is

when a farm participates to specific programs, which promote general well-being, the needs of the
market and the demand of the consumers. This explains the interest in developing measures of farm
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viability which can help to identify farms eligible for founds in specific programs. The notion of
farm viability which we adopt in this paper depends on the stated aim and refers not only to the
economic efficiency of farms but also to their ability of staying in operation long enough. It is a
socio-economic notion, which fits the Italian agriculture, where the large majority of farms is of
exceedingly small size and deemed to remain so in the future (see Table 1). Indeed, the decision of
continuing operation is not motivated by profit but it is rather a subjective decision motivated by the
fact that the utility of the farm operator and often of the family is higher than the best alternative.

Table 1.
European agricultural holdings by total area, year 2000, percentages

< 5 ha 5-20 ha 20-50 ha 50-100 ha > 100 ha N (x 1,000)
EU-15 58 23 11 5 3 6,769
Belgium 31 30 27 10 2 62
Denmark 3 36 30 30 11 58
Germany 25 34 24 12 5 472
Greece 77 20 3 0 0 817
Spain 58 26 9 4 4 1,287
France 29 20 21 18 12 664
Ireland 8 36 39 14 3 142
Italy 78 16 4 1 1 2,152
Luxemburg 22 17 19 32 10 3
The Netherlands 31 33 28 7 1 102
Austria 36 42 18 3 1 199
Portugal 79 16 3 1 1 416
Finland 11 39 37 11 2 81
Sweden 12 38 27 15 8 81
United Kingdom 23 24 21 16 17 233
Source: Eurostat, Farm Structure Survey (FSS)

In this paper a farm is defined viable if its survival probability over a given interval is
greater than a cut-off, which is determined by the government according to the desired degree of
selectivity. In our exercise we consider an interval of five years – however, yearly survival
probabilities are also presented; moreover, we test the model for different values of the cut-off
probability.

First, the determinants of survival over the period 2000-2004 are studied for a cohort of
farms founded in 1999. Then, the survival of all farms registered in the Registers of the Chamber
(REA archives) at the end of 1999 is studied over the same period.

The analysis focuses on Veneto region (North-eastern Italy) and uses a new dataset which
combines information on the individual characteristics of farms and farmers in the year 2000 drawn
from the National Agricultural Census and information on farm survival histories drawn from the
REA archives. Although this is the first time, as far as we know, that REA archives are used for
survival analysis, they are to be considered a reliable source of information on a farm’s state of
operation, for membership is both mandatory and costly, and hence there is a strong incentive to
immediately inform the Chamber of Commerce when operation ceases; moreover, if a farmer retires
but the new farm operator is the same household, for instance when a son succeeds to his father, no
change in the state of the farm is registered in the archives. Agricultural Census data are rich in
information on social and economic characteristics of farmers, and on farms’ endowments and
cultivations (Istat, 2000). Their obvious limitation is that they are available every ten years.
However, reliable micro data on Italian farms characteristics over time are available only on
samples of holdings. We minimize the impact of this limitation focusing our analysis on the Census
year.
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Firm survival is a well developed topic in the industrial organization literature (see Mata and
Portugal, 1994, for a modern style analysis with reference to the Portuguese manufacturing sector).
More recent is the interest of agricultural economists, at least in Europe. Much of the agricultural
economics literature focuses on the relationship between the number of farm exits and several farm
and family features (see, among others, Goetz and Debertin, 2001 and Breustedt and Glauben,
2007). The available literature in this area typically applies one of two different approaches:
empirical studies at the farm-household level (see, for example, Pietola, Väre and Lansink, 2003)
and structural adjustment studies at the aggregated level (see, for example, Glauben, Tietje and
Weiss, 2006). Few studies analyzed farms’ survival. Recent ones are Dolev and Kimhi (2006),
Gullstrand (2006) and Key and Roberts (2006). Dolev and Kimhi analyzed the growth of family
farms in Israeli cooperative villages, correcting for selectivity bias due to farm survival. Gullstrand
investigated the dynamics of milk farms in Sweden in terms of exit rates. Key and Roberts applied a
Cox proportional hazard model in order to estimate the effect of government payments on the
instantaneous probability of a farm business failure, controlling for farm and operator
characteristics.

Our study improves on the literature by using microdata on farms characteristics and
longitudinal data on farms operative history; this allowed us to estimate true survival probabilities,
not merely relationships among farm exits and farm and family features.

The paper is organised as follows. Section 2 describes the data. Section 3 studies the
determinants of survival over the period 2000-2004 for a cohort of farms founded in 1999. Section
4 extends the analysis to all farms registered in the REA archives at the end of 1999. Section 5
conclude.

2. The data
The data set we used for this study is the result of an exact matching between information on

farms characteristics collected by the Census and annual information on their state of operation
reported in the REA archives. Notice that REA archives cover all the farms with earnings greater
than 2,500 Euro per year, but does not necessarily cover smaller farms whose membership is not
mandatory.

The Agricultural Census enumerates farms operating in the country and collects information
on various characteristics (the survey questionnaire can be found at www.istat.it).
(i) Farm structure: management, legal personality of the holder, value of sold products,

associations’ membership, location in particular areas such as parks or protected land, total area.
(ii) Utilized agricultural area, i.e., area taken up by various uses.
(iii) Irrigation, houses and rural buildings, equipment.
(iv) Livestock.
(v) Farm labour force: family and non-family labour force, holder’s and manager’s

characteristics.
(vi) Rural development: biological agriculture, tourism, processing of products.
(vii) Two standardized indicators, for all EU Member States: European Size Units (ESU) and

Type of Farming (TF).
Of the roughly 115,000 farms registered in the REA archives at the end of 1999, about 79%

were successfully matched to the 2000 Census records. Table 2 compares the annual failure rates in
the matched set with those found in the REA archives. Overall the matching appears not to
introduce significant distortions on data: total exit rate is 30% in our data set while it is 28.8% in the
REA archives. However, the matching process appears to select farms with a lower probability of
failure, particularly in the year 2000. This is due at least in part to the fact that matched farms
belong to the set of active farms at the date of the Census, a systematically selected group. This non
random selection however is of small importance for our analysis because the rich set of individual
information recorded in the Census controls for it.
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Table 2.
Farms registered in the REA archives at the end of 1999: numbers of farms closed by year of

closing and at the end of the observational period and exit rates in the REA archives and in the
matched dataset

Registered 1999 Matched
Year Closed % %
2000 9,718 8.5 6.5
2001 5,523 5.3 8.2
2002 7,628 7.7 7.9
2003 5,769 6.3 6.5
2004 4,429 5.1 5.2
Total closed 33,067 28.8 30.0
Registered 114,901 100.0 100.0

The explanatory variables we used are described in details in Table 3. They include the
structure of area and holding, land use, the structure of the labour force and information on potential
earnings and production specialization, measured according to the Farm Accountancy Data
Network of the EU (FADN). Specifically, economic size is expressed in European Standard Units:
1 ESU is equivalent to 1,200 Euros Standard Gross Margin (SGM), which is an estimation of an
enterprise’s gross margin computed as the difference between the standard value of production and
the standard amount of certain specific costs. The Type of Farm (TF) is a classification of the
holdings based on their techno-economic orientation, which is determined by the relative
contribution of the different productions to the total SGM of the holding.

Table 3a.
Model regressors, dichotomous variables

Description Categories Baseline Variable name Mean
Management Holder Other Management .83
Ownership Tenancy Property Tenancy .21
Legal personality of the holder Sole holder Other Legal .95
Farmers union membership Yes No Union .05
Cooperative membership Yes No Coop .28
Association membership Yes No Association .12
Located in parks or protected areas Yes No Parks .04
Holder gender Male Female Gender .64
Non farm activity by holder Yes No Extra_activity .27
Holder is also manager Yes No Manager .96
Family labour force Yes No Family .53
Biological agriculture Yes No Bio .01
Processing of products Yes No Processing .15

Table 3b.
Model regressors, categorical variables (% in parentheses)

Description Categories Baseline
Sold products (millions Lire) <10 (43), 10-50 (44) >50 (13)
Holder’s working days per year <30 (33), 30-90 (22), 90-270 (25) >270 (20)
Manager degree primary (35), second. (33), high (26), univ. (4) No title (2)
Province in which located BL (3), PD (18), RO (7), VE (12), VI (13), VR (22) TV (25)
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Table 3c.
Model regressors, continuous variables (means in parentheses)

Categories Variable name
Total utilised area, area TUA (659)
% of utilised area taken up by Cereals (42), Legumes (0.1), Potatoes (0.2), Sugar beet (2), Plants (6),

Vegetables (4), Flowers (0.5), Fodder (4), Wine (19), Oil (1), Fruit (6),
Nursery (0.7), Wood (0.1), Kitchen garden (0.7), Grass (12)

Area with greenhouses, are Greenhouse (243)
Number of buildings Buildings (1.03)
Livestock Bovines (10), Equines (0.2), Pigs (6), Poultry (188), Rabbits (29),

Sheep (sheep and goats, 0.2)
Holder’s age Age (48)
Total labour force, yearly hours Labour force (181)
a100 are=1 ettaro, which is 2.47 acres

Table 3d.
Model regressors, economic activity

ATECO 91 code* Description Variable name Freq.
%

1.1 Growing of crops, market garden, horticulture Att1.1 6.6
1.2 Farming of animals Att1.2 8.2
1.3 Growing of crops combined with animals Att1.3 12.7
1.4 Agricultural and animal husbandry service Att1.4 1.3
1.11 Growing of cereals and other crops Att1.11 51.4
1.12 Growing of vegetables Att1.12 4.2
1.13 Growing of fruit Baseline 15.6
Note: * ATECO91 is an Italian classification of economic activity and can be consider

Table 3e.
Model regressors, Type of Farm

Description Variable name Freq. %
Specialist field crops TF1 (Baseline) 44.5
Specialist horticulture TF2 3.0
Specialist permanent crops TF3 10.9
Specialist quality wine TF311 7.9
Specialist wine other than quality wine TF312 7.9
Specialist grazing livestock TF4 9.5
Specialist granivores TF5 0.8
Mixed cropping TF6 10.2
Mixed livestock holdings TF7 0.8
Mixed crop-livestock TF8 4.0
Non-classifiable holding TF9 0.5

3. The survival of farms born in 1999: period 2000-2004
Our dataset matches 1,815 farms which were registered for the first time in 1999, 434 of

them closed by the end of 2004 (see Table 4). In the following, 11 farms were excluded due to
missing values in some covariates. The final sample for the cohort of 1999 is therefore 1,804.

First we estimated the survival probability for the entire time interval 2000-2004 by means
of a logit model. Then we used available information on farms histories, specifically, on their
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condition (active or closed) at the end of each calendar year of the reference period, and estimate
annual survival probabilities by means of a discrete time duration model (Jenkins, 1995). The
explanatory variables used in these models are described in Tables 3a-3f.

Table 3f.
Model regressors, European Size Units

ESU Variable name Freq. %
ESU <2 Baseline 20.2
2<= ESU <4 ESU2_4 20.0
4<= ESU <6 ESU4_6 11.9
6<= ESU <8 ESU6_8 7.5
8<= ESU <12 ESU8_12 10.0
12<= ESU <16 ESU12_16 6.9
16<= ESU <40 ESU16_40 15.0
40<= ESU <100 ESU40_100 6.7
ESU >=100 ESU100 1.8

Table 4.
Farms registered for the first time in 1999 by year of closing

Year Closed %
2000 106 5.8
2001 111 6.1
2002 94 5.2
2003 72 4.0
2004 51 2.8
Total closed 434 23.9
Registered 1815 100.0

3.1. Average survival probabilities
Let:

iY be a binary variable taking value 1 if farm i is deleted from the REA archives in the period 2000-

2004, value 0 otherwise;

iX the vector containing the values of the explanatory variables with reference to farm i;

β the vector of coefficients to be estimated.
Then

[ ])exp(1/)exp()1( iii XXYP ββ +==
is the farm i survival probability linked to the explanatory variables by a logit function.

Firstly, we ran a regression with only two explanatory variables: type of farm (TF), described in
Table 3e, and European Size Units (ESU), described in Table 3f. The aim of this regression was
mainly that of checking the quality of our data. Since potential earnings may have a non-linear
effect, variable ESU entered the regression via a set of eight dummies. The type of farm was
included via ten variables which record the most frequent specializations in farming sector in
Veneto.

The results are reported in Table 5. We found a monotonic positive effect of potential
earnings on the farm survival probability. The effect is significant for all classes of potential
earnings. As regards production specialization, we found that those farms that are specialized in
horticulture have a lower survival probability than the baseline (specialist field crops); instead all
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other specializations have a greater survival probability than the baseline (the greatest survival
probability is for specialist wine other than quality wine, TF311).

Table 5.
Farms registered for the first time in 1999: logit model for the failure risk, TF and ESU as

regressors
Parameter Estim. value s.e. Signif. Level
Constant .07 .13
TF2 .95 .35 **
TF3 -.51 .22 **
TF311 -1.38 .31 **
TF312 -.49 .22 **
TF4 -.47 .22 **
TF5 -.28 .85
TF6 -.41 .21 *
TF7 -1.18 .79
TF8 -.80 .36 **
TF9 -.76 .72
ESU2_4 -.41 .16 **
ESU4_6 -1.27 .21 **
ESU6_8 -1.29 .25 **
ESU8_12 -1.51 .24 **
ESU12_16 -1.82 .30 **
ESU16_40 -2.15 .25 **
ESU40_100 -2.76 .44 **
ESU100 -2.91 .76 **

** significant at 5%, * significant at 10%

We can evaluate the classificatory power of the model by comparing the distribution of the
estimated probabilities of failure over the farms that close by the end of the observational period
with the distribution of the estimated probabilities of failure over the farms that survive (see Figure
1).

These results can be used for several purposes. Suppose that the Government wants to select
farms with high survival probability. For instance, if the estimated probability of exit must be not
greater than 20%, then the average probability of exit of the selected farms will be 11.20%, well
below the average probability of exit in the whole cohort, which is 23.84%. As a consequence of
this criterion, less than half of farms will be selected (893 over 1,804) and 581 farms which survive
will be excluded. Table 6 displays the classification scores of the model for three different
thresholds of the probability of closing by the end of the five-year period: 20%, 30%, and 40%. As
the exit probability increases, the number of farms that are eligible grows, since the selection
criterion becomes less restrictive. On one hand, however, it increases also the probability of
selecting holdings that in the five-year period will close (false negatives); on the other hand, the
probability of non selecting farms that will survive (false positives) diminishes.

In order to improve the predictive power of the model, we ran a regression with all the
collected variables (Table 3). Estimation results are listed in Table 7 - only coefficients of
significant variables, or groups of dummies, are displayed. Farms with a sole holder have a greater
survival probability than other farms. Survival is higher the larger the size of the farm in terms of
area. Processing own products exerts a positive effect on survival. The presence of buildings on the
holding’s area also increases survival. Survival probability is lower when the holder is old or
female. Family workers exert a negative effect: the higher the percentage of family labour input
over total labour input, the lower the survival. Potential earnings (ESU) show a complex effect:
survival increases with earnings for values lower than a cut-off and then returns to the baseline for
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higher values. Maybe this result reflects the fact that the decision of operating a large farm is
different than that of operating other (small size) farms. In particular, less weight could be attached
to the socio-economic factors that characterize the holder and his family and more weight to
expected profit. It is true however that our cohort includes few large farms (only 33 are over 100
ESU).

Table 6.
Farms registered for the first time in 1999: classification power, logit model, TF and ESU as

regressors.
Exit probability = 0.2

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 330 581 911
0 = survived 100 793 893

Proportion of subsidized farms that will close: 100/893=0.1120
Exit probability = 0.3

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 278 399 677
0 = survived 152 975 1,127

Proportion of subsidized farms that will close: 152/1,127=0.1349
Exit probability = 0.4

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 210 242 452
0 = survived 220 1,132 1,352

Proportion of subsidized farms that will close: 220/1,352=0.1627

The level of significance of the product specialization index (TF) is lower when all variables
are introduced into the model with respect to the results listed in Table 5. This is due, in part, to the
fact that the standard errors of the estimated coefficients are larger. But it can also be explained by
the fact that our classification is too rough; when we inserted in the model variables correlated with
the holding’s specialization –such as the percentage of area taken up by various uses – the TF index
was not any more significant in explaining farm’s survival.

The level of significance of the product specialization index (TF) is lower when all variables
are introduced into the model with respect to the results listed in Table 5. This is due, in part, to the
fact that the standard errors of the estimated coefficients are larger. But it can also be explained by
the fact that our classification is too rough; when we inserted in the model variables correlated with
the holding’s specialization –such as the percentage of area taken up by various uses – the TF index
was not any more significant in explaining farm’s survival.

The classification power of the complete model is illustrated in Figure 2 and Table 8.
Suppose that a farm is considered viable when its estimated exit rate is equal to 0.1, then the
probability that a viable farm closes during the five-year period is 0.0388 (the mean observed
probability of closing for the whole cohort equals 0.2384). The negative side of using this criterion
is that the selected farms cannot be more than 593 and that 804 farms among those excluded will
survive at the end of the reference period. It is noteworthy that if we consider viable a farm with an
estimated probability of exit equal to the observed exit probability, that is 0.2384, the model will
erroneously classify a percentage of farms equal to 103/430=24% as survived (false negatives) and
a percentage 402/1374=29% as failed (false negatives).

Therefore, for low values of the criterion, the model tends to exaggerate in classifying farms
as failed. This is not a problem if the aim of the exercise is to select the best farms. Instead, this
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choice has to be applied with caution if one cares to avoid that farms that are destined to survive are
excluded. A more detailed discussion about strategies to choose the right threshold is at the end of
Section 4.

Estimated probability of exit
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Figure 1. Farms registered for the first time in 1999: estimated failure probabilities in the period
2000-2004, logit model, TF and ESU as regressors.

Table 7. Farms registered for the first time in 1999: logit model, entire period, all variables as
regressors

Parameter
Estim.
Value s.e.

Signif.
level Parameter

Estim.
value s.e.

Signif.
level

Constant 3.01 1.23 ** TF2 .03 .54
TUA (x1000) -.75 .28 ** TF3 -.46 .49
Legal -.89 .36 ** TF311 -1.05 .58 *
Processing -.56 .25 ** TF312 -.49 .48
Gender -.30 .14 ** TF4 .14 .47
Age (x10) .16 .05 ** TF -.60 1.40
Buildings -.20 .09 ** TF6 -.31 .27
BL -.89 .48 * TF7 -.86 .93
RO .17 .31 TF8 -.21 .48
PD -.35 .20 * TF9 -2.16 1.09 **
VE .29 .22 ESU2_4 -.42 .18 **
VI -.20 .23 ESU4_6 -1.13 .24 **
VR -.70 .23 ** ESU6_8 -1.00 .30 **
Cereals -1.53 .86 * ESU8_12 -1.01 .32 **
Sugar beet -2.95 1.21 ** ESU12_16 -1.11 .41 **
Fodder -2.57 .99 ** ESU16_40 -.78 .44 *
Wine -1.67 .91 * ESU40_100 -.67 .73
Family .52 .27 * ESU100 -.92 1.21
Labour force (x1000) -1.83 1.12 *

** significant at 5%, * significant at 10%
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Table 8.
Farms registered for the first time in 1999: classification power, logit model, all variables as

regressors.
Exit probability = 0.1

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 407 804 1211
0 = survived 23 570 593

Proportion of subsidised farms that will close: 23/593=0.0388
Exit probability = 0.3

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 290 317 607
0 = survived 140 1,057 1,197

Proportion of subsidised farms that will close: 140/1,197=0.1170
Exit probability = 0.5

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 132 100 232
0 = survived 298 1,274 1,572

Proportion of subsidised farms that will close: 298/1,572=0.1896

Estimated probability of exit

Probability of exit in 5 years
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Figure 2. Farms registered for the first time in 1999: estimated failure probabilities in the period
2000-2004, logit model, all variables.

Comparison of the results in Table 8 with those in Table 6 allow us to verify if introducing
all available information into the model increases its classificatory power. The model with all
variables as regressors correctly classifies a higher percentage of farms; in addition, both false
positives and false negatives decrease. In particular, considering viable a farm with exit probability
not greater than 30%, the false positives decrease from 399 to 317 and the false negatives decrease
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from 152 to 140; moreover, the probability of selecting a farm that will exit decreases from 13.5%
to 11.7% and the number of selected farms increases from 1,127 to 1,197.

3.2. Yearly survival probabilities
The statistical method we use for this analysis is a discrete time duration model. Thanks to a

clever transformation suggested in Jenkins (1995), we can reduce the duration model to a logit
model in the following manner. Let the exit risk of farm i at time j – that is the probability of exit at
time j given that the farm survived till time j (thus j is different for each i) – be denoted by

)|( jTjTPh iiij ≥== . Furthermore, let ic be a dummy variable which takes value 1 if the spell is

complete and value 0 if the spell is right-censored (that is the farm does not exit at time j), the log-
likelihood of the discrete time duration model is written as:
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Defining a dummy variable iky , which takes value 1 if farm i fails at time k and value 0 if

the farm survives, we can rewrite the above equation as the log-likelihood of a logit model where

iky denotes the dependent variable:
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Table 9.
Farms registered for the first time in 1999: duration model, TF and ESU as regressors

Parameter Estimate value s.e. Signif. level
Year 2001 .18 .14
Year 2002 .11 .15
Year 2003 -.07 .16
Year 2004 -.38 .18 **
TF2 .80 .30 **
TF3 -.49 .20 **
TF311 -1.24 .29 **
TF312 -.42 .19 **
TF4 -.43 .19 **
TF5 -.37 .74
TF6 -.34 .18 *
TF7 -1.02 .73
TF8 -.73 .32 **
TF9 -.57 .61
ESU2_4 -.34 .13 **
ESU4_6 -1.13 .18 **
ESU6_8 -1.16 .22 **
ESU8_12 -1.35 .21 **
ESU12_16 -1.62 .28 **
ESU16_40 -1.94 .23 **
ESU40_100 -2.53 .42 **
ESU100 -2.65 .73 **

** significant at 5%, * significant at 10%
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Now each farm has a number of observations equal to the number of years in which it was
operating in the interval 2000-2004.

Table 10.
Farms registered for the first time in 1999: classification power, duration model, TF and ESU.

Exit probability = 0.2
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 330 581 911
0 = survived 100 793 893

Proportion of subsidised farms that will close: 100/893=0.1120
Exit probability = 0.3
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 269 368 637
0 = survived 161 1,006 1,167

Proportion of subsidised farms that will close: 161/1,006=0.1380
Exit probability = 0.4
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 199 234 433
0 = survived 231 1,140 1,371

Proportion of subsidised farms that will close: 231/1,371=0.1685

Estimated probability of exit

Probability of exit in 5 years
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Figure 3. Farms registered for the first time in 1999: estimated failure probabilities in the period
2000-2004, duration model, TF and ESU as regressors.

Table 9 displays the results of the analysis when only the two variables ESU and TF are
included in the model as regressors, and Table 10 contains the results for the complete model.
Comparing Table 9 with Table 5 and Table 10 with Table 7, we find that the new estimated
coefficients are very similar to the old ones, while standard errors are lower. It is noteworthy that
overall no time dependence emerges in the survival probabilities. The only exception is year 2004,
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which shows a lower survival probability, probably due to the effect of the right censoring in the
data. Moreover, as we will see hereafter, this effect disappears when we introduce into the model
observed heterogeneity, showing that duration dependence is actually spurious.

Table 12.
Farms registered for the first time in 1999: classification power, duration model, all variables.

Exit probability = 0.1
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 408 811 1219
0 = survived 22 563 585

Proportion of subsidised farms that will close: 22/585=0.0376
Exit probability = 0.3
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 280 299 579
0 = survived 150 1075 1225

Proportion of subsidised farms that will close: 150/1225=0.1224
Exit probability = 0.5
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 132 98 230
0 = survived 298 1276 1574

Proportion of subsidised farms that will close: 298/1574=0.1893

Estimated probability of exit

Probability of exit in 5 years
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Figure 4. Farms registered for the first time in 1999: estimated failure probabilities in the period
2000-2004, duration model, all variables.
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We can also compare the classification power of the two models over the entire period by
multiplying the yearly survival probabilities (Figures 3 and 4, Tables 11 and 12). Not surprisingly,
we find that their performances are very similar.

4. The survival of all farms registered at the end of 1999: period 2000-
2004

The statistical methods of Section 3 are suited to analyze the survival of the entire
population of 91,244 farms registered in the REA archives at the end of 1999 and interviewed
during the 2000 Agricultural Census. After excluding 542 farms with missing values in some
covariates, our total sample size is 90,702.

Table 13.
All farms registered at the end of 1999 (N=90702): duration model.

Parameter
Estim.
value s.e.

Signif.
level Parameter

Estim.
value s.e.

Signif.
level

Constant -2.51 .150 ** Cereals .36 .122 **
4-9 years old -.07 .040 * Flowers .60 .204 **
+10 years old .03 .038 Fruit .85 .142 **
Year 2001 .35 .019 ** Legumes .82 .393 **
Year 2002 .40 .020 ** Kitchen garden .85 .180 **
Year 2003 .26 .021 ** Vegetables .59 .136 **
Year 2004 .08 .023 ** Plants .36 .127 **
Tenancy .12 .028 ** Grass .32 .126 **
Coop -.15 .018 ** Nursery 1.00 .196 **
Association -.08 .025 ** ESU2_4 -.63 .017 **
Union -.07 .031 ** ESU4_6 -1.24 .025 **
Family .42 .067 ** ESU6_8 -1.56 .034 **
Management -.09 .019 ** ESU8_12 -1.60 .033 **
TUA (x1000) -.08 .015 ** ESU12_16 -1.74 .045 **
Gender -.14 .016 ** ESU16_40 -1.67 .039 **
Age .03 .001 ** ESU40_100 -1.66 .063 **
Primary -.01 .028 ESU100 -1.80 .120 **
Secondary -.10 .033 ** TF2 .32 .077 **
High -.14 .035 ** TF311 -.34 .066 **
University -.21 .070 ** TF312 -.11 .055 **
Extra_activity .11 .022 ** TF3 -.11 .059 *
Manager -.14 .034 ** TF4 -.05 .046
Work <30 .75 .041 ** TF5 .35 .097 **
Work 30-90 .54 .039 ** TF6 -.05 .027 *
Work 90-270 .28 .034 ** TF7 .30 .082 **
Product <10 -.10 .038 ** TF8 -.10 .045 **
Product 10-50 -.00 .037 TF9 -.01 .160
BL -.20 .055 ** Att1.1 -.01 .032
RO -.28 .033 ** Att1.2 .07 .029 **
PD -.35 .020 ** Att1.3 .01 .025
VE -.03 .022 * Att1.4 -.00 .065
VI -.10 .024 ** Att1.11 .01 .019
VR -.34 .026 ** Att1.12 -.01 .035
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This population includes farms born well before the beginning of our observational period,
and hence it is the outcome of a selection process – that is, we did not observe all farms born in a
given year but only those which survived until the end of 1999. Since we lacked the necessary
information for modelling the selection process, we had to resort to a conditional analysis, that is,
we studied a farm’s survival probability conditional on it being operative at the end of 1999. An
obvious consequence of this is that we had to take into account for the presence of unobserved
individual heterogeneity in our model. Indeed, we expected that for the same values of the
explanatory variables the survival probability of two farms would be different, thanks to the
presence of an effect due to the unobserved characteristics that explain their past history.

Therefore, we estimated a random effects logit model, in which unobserved heterogeneity
for farm i was modelled by a random variable iv which was assumed to have Normal distribution

with zero mean and variance denoted by σ2
v, i.e., the individual effect was assumed to be the same,

independently of the year of observation, and to be identically and independently distributed across
farms.1. Under the above assumptions, the probability of exit (hazard rate) in the interval j for farm i
is rewritten as:

)|( jTjTPh iiij ≥== =E( ),|( iii vjTjTP ≥= ).

A modified likelihood-ratio test revealed that unobserved heterogeneity is irrelevant for our
model, which means that a farm’s age and observed characteristics are sufficient to capture the
heterogeneity in the population. Table 13 displays the results of model estimation.

As regards the initial year of operation, the risk of failure appears to be almost unaffected by
this variable. With a flexible parametrization derived from an initial specification search, the only
exception is a slightly negative effect for farms between 4 and 9 years of activity. Regarding the
trend inside the observation window, the risk of failure is highest in the years 2001-2003.

As for the other covariates, the survival probability is higher when:
a) The legal personality is of a sole holder.
b) The farm participates in some forms of producer quasi-integration (cooperatives, consortia or

other producers’ association).
c) The farm holder is also the manager of the farm.
d) The formal education of the manager is higher. The higher the degree, the higher is the farm

survival probability. This result is in accordance with the evidence emerging from the data
collected in the 1982, 1990 and 2000 Italian Agricultural Censuses, showing that the number of
farm managers with a university or high school degree, especially in agriculture, is increasing,
while the number of farm managers with elementary school or no degree is diminishing.

e) The farm is located in the provinces of Padova, Rovigo and Verona.
f) Total utilised area is wider. This result is in accordance with trends emerging in the data

collected in the Censuses from 1970 to 2000 and in the 2005 survey on structure and
productivity of agricultural holdings organised by the Italian Statistical Institute (Istat). From
this data it emerged that the number of active small farm holdings (less than 20 ha) has notably
diminished, while the number of active larger holdings (more than 30 ha) has significantly
increased2. The result is also confirmed in a number of studies available in the international
literature: Kimhi and Bollman (1999) for Canada and Israel, Goetz and Debertin (2001) for
United States, Glauben, Tietje and Weiss (2006) for Germany. A possible explanation to this
result is that bigger farms have the possibility of downsizing in order to find a most suitable size
when the market declines (Whinston ,1986).

1 The model has been estimated by the routine xtlogit in STATA.
2 In recent years there has been also a small diminish of the number of active holdings with total utilised area over 50
ha.
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g) Potential earnings are higher. More precisely, survival probability increases with the ESU
indicator till the value 16 and then tends to be stable.

h) The value of sold products is between 10 and 50 millions Lire.
i) The fact that the holding is specialised in the production of high quality wine. This evidence is

indirectly confirmed by the fact that in recent years the production of high quality wine has
significantly increased in the Veneto region, becoming a strong point for the whole wine sector
(Veneto Agricoltura, 2006).

Survival probability is lower when:
a) The farm holder is older. This result is in accordance with analyses conducted by the Veneto

Region in 2005 showing that, in the area, farm survival is also linked to the presence of young
managers able to take up the business: farms will be closed down when the farm operator
reaches retirement age and no successor is available (on this, see also Glauben, Tietjen and
Weiss, 2006).

b) The operator is a male.
c) Family work is the main source of labour input.
d) The farm holder is active also outside the farm. Comparing data collected in the Agricultural

Censuses of 1990 and 2000, it emerges that the number of farms with holder who works also
outside the farm has diminished. In the international literature results on this topic are mixed.
Pfeffer (1989) reported that part-time farms in Germany had a lower expectation of survival;
similar results are available for Austria in Weiss (1999) and for United States in Roe (1995). In
contrast, Kimhi (2000) found that exit probability decreases with the extent of off-farm work in
Canada and Israel, and concluded that off-farm work is a stable phenomenon and not a first step
toward closure.

e) Land is not owned by the holder but is leased; this result also emerges in Glauben, Tietjen and
Weiss (2006), who studied Germany.

f) The farm holder works in the farm less than 270 days per year.
g) The farm is livestock specialized.
h) The percentage of TUA taken up by fruit, legumes, nursery, kitchen garden, flowers and, with a

smaller effect, by cereals, plants, grass and vegetables, is higher.

Table 14.
All farms registered at the end of 1999: classification power

Exit probability = 0.1
Observed condition

Estimated condition 1 = closed 0 = survived Total
1 = closed 26,098 46,162 72,260
0 = survived 1,193 17,249 18,442

Proportion of subsidised farms that will close:1,193/18,442=0.0647
Exit probability = 0.3

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 19,800 16,488 37,326
0 = survived 7,491 45,855 53,376

Proportion of subsidised farms that will close: 7,491/53,376=0.1403
Exit probability = 0.5

Observed condition
Estimated condition 1 = closed 0 = survived Total
1 = closed 12,755 7,008 19,763
0 = survived 14,536 56,403 70,939

Proportion of subsidised farms that will close: 14,536/70,939=0.2049
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Table 14 and Figure 5 display the model’s classification power3. The distributions for the
two groups are well separated. When the cut-off failure probability is set at 30%, the percentage of
farms considered viable that close by the end of the reference period is 14%, while the percentage
of farms considered unviable that survive is 44%.

Estimated probability of exit

Probability of exit in 5 years
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Figure 5. All farms registered at the end of 1999: duration model, estimated failure probabilities in
the period 2000-2004

Finally, in order to give a more complete description of the model’s classification power,
Figure 6 shows the rate of financed farms as the threshold moves, for the whole sample and
separately for farms which closed and not closed respectively. Obviously, a higher threshold leads
to more financed farms both among the “good” ones and the “bad” ones. The greatest difference
between the two groups seems to be around the 30% threshold.

More information comes from Figure 7, describing how false negatives and false positives
change as the threshold moves. Obviously, as seen before, a greater threshold leads to more false
positives and less false negatives. At the extremes, if we finance all farms (threshold 1) the false
positives rate is at its maximum 0.30 (the overall observed transition rate), while if we finance no
farm (threshold 0), the false negatives rate is at its maximum 0.70. The choice depends on which of
the two kinds of errors is worse: financing a farm which is going to close or not financing a “good”
one.

It is apparent that the “right” choice does not exist, as the trade-off between false positives
and false negatives can be solved only by fixing a precise cost function for the two kinds of errors.
The good classification power of the model ensures, given the process of decision and the related
threshold, a better distinction on which farms are to be financed.

3 To check for robustness and avoid overfitting, the model was also tested by splitting the sample in two subsamples,
half for estimation and half for prediction. The results are the same obtained with the whole sample.
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Figure 6. All farms registered at the end of 1999: number of financed firms with different
thresholds, all farms, survived and not survived ones.
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Figure 7. All farms registered at the end of 1999: false positives and false negatives with different
thresholds

5. Conclusions
Our results have an exploratory nature at least for two reasons: (i) because of the new

database, whose quality has been tested in this study for the first time, and (ii) because of the
statistical methods, which are quite new in agricultural economics. In this context, our findings can
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be considered encouraging. The estimates we obtained are sensible and the survival analysis we
performed is able to finely classify agricultural holdings with reference to their expectation of
survival in the following five years. Therefore, integrating the data of the Agricultural Census and
of the Chamber of Commerce registers effectively increases information on the Italian agricultural
sector.

Several lines of improvement can be outlined. First of all, data on subsidies to farms should
be made available, in order to understand if the effect of our explanatory variables on survival
probability is genuine or rather spurious, due to eventual subsidies received. It is worth noting on
this point that the most significant variable, the ESU indicator, is based on structural characteristics
of the holding and as such potentially independent of eventual subsidies.

Secondly, it would be very useful if the variables which in our estimation have a significant
impact on survival probabilities could be made available annually and not only every ten years after
the Agricultural Census. This aim should not be too difficult to reach since information which is
needed for measuring these variables are reported by holdings when they apply for subsidies.
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