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This study estimates the value of farmers’ stated succession plans in predicting revealed succession decisions. The stated succession plan exists when a farmer answers in a survey questionnaire that the farm is
going to be transferred to a new entrant within a five year period. The succession is revealed when the farm
is transferred to a successor. The stated and revealed behaviour is estimated as a recursive Binomial-ProbitModel, which accounts for censoring of the decision variables and controls for a potential correlation between
the estimating equations. The results suggest that the succession plans, as stated by elderly farmers in the
questionnaires, do not provide information that is significant and valuable in predicting the true, revealed
successions, once certain farm and farmer characteristics are controlled for.
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Introduction
One of the main constituent elements of family
farm is that the farm will be transferred to the next
generation within the family (Gasson and Errington
1993, Pfeffer 1989). Like Gale (1993) points out,
the survival of family farms is highly dependent on
successful intergenerational transfers. Also among

others, Weiss (1999) has found strong dependence
on farm succession and farm survival.
As a unique decision with long term effects,
farm succession planning is part of farm strategic
planning and affects the whole family farm (Öhlmér
et al. 1993). Farm level decision making consists
not only of detection and definition of problem (affected by values and goals), observation and analy-
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sis of information, implementation and bearing the
responsibility but also of development of intention,
a function before implementation. Choosing a way
of action does not necessarily mean implementation, there’s a way back too. The time before farm
manager develops his intention to the implementation depends among other factors on economic
impact, consequences, time limits and support for
the choice of actions (Öhlmér et al. 1998). For example farmers’ decision of buying machinery or
land is based on long period of consideration and
short decision phase (Jacobsen 1994).
Intentions may also be delayed because of time
constraint or, because of dependency of other people (Ajzen 1985). In the case of farm succession,
implementation of intention strongly depends on
successors’ willingness to take over the farm. Like
Kimhi and Lopez (1999) conclude, retirement and
succession decisions in farm families are not separable.
During the last decade, the number of farm successions in Finland has decreased. At the beginning
of the 1990s about 2,000 farms were transferred
to new entrants annually, but in 2008 the corresponding number decreased to less than half of
that (Pyykkönen 2001, Mela 2009). As a result,
the share of young farmers has decreased and the
average age of the farmers has increased from 44.8
years to 47.1 years during the last ten years (Mela
2009).
In order to predict and make scenarios about the
future development of agricultural sector, different questionnaires have become important source
of information. Lately, farmers have been asked
frequently about their investment and production
plans and succession considerations. However, difference between the planned and realised investments in agriculture can be large (Honkanen 1983,
Kuhmonen 1995).
In the case of questionnaires it may be that,
when the person has devoted only little time to decision making, the ill-formed intentions are held
with low confidence and have only a weak connection to behaviour. This might have implications
when measuring intentions. Individuals might feel
obliged to answer questions about intentions even

though they had not yet formed real intentions (Bagozzi and Yi 1989).
Earlier studies on farm retirement are mainly
based on farm surveys, where farm successions are
observed either ex-post or they based on ex-ante
statements about future decisions. Kimhi (1994),
Kimhi and Bollman (1999) and Stiglbauer and
Weiss (2000) have analysed (actual) succession
ex-post by investigating panel data on farm households. In these studies, information on the farm
operator’s age in different time periods is used to
identify farm succession to have taken place. More
common approach has been to ask farm operators
in a farm survey ex-ante about the probability and
timing of family succession and whether a farm
successor is already determined (Kimhi and Lopez
1999, Kimhi and Nachlieli 2001, Glauben et al.
2004, Hennessy 2002, Mishra et al. 2004).
The difference between the planned and real retirement behaviour may, however, be considerable.
Intentions usually change over time. Some intentions change as time goes by, when new information becomes available or when economic situation
changes (Ajzen 1985). As Horowitz (1992) found
out, individuals’ plans about their future activities are intertemporally inconsistent, but there is a
consistency in the aggregate economic behaviour.
According to Diamond and Hausmann (1984),
planned timing of retirement may change over time
when individual observes new information. Also
Glauben et al. (2004) have found inconsistency in
farm operator’s succession plans over time: “the
extent to which farm operator’s plans materialise
might be related to farm and family characteristics, thus introducing bias to farm surveys results”
(Glauben et al. 2004).
The goal of this study is to estimate the significance of the information on succession plans, as
stated by farmers in questionnaires, in predicting
the true, revealed successions. The stated succession plan is defined to exist when a farmer answers
in a survey questionnaire that the farm is going to
be transferred to a new entrant within a five year
period. The succession is revealed when the farm is
transferred to a successor. New information about
the linkage between the stated and revealed behaviour is important because farmer surveys are often
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used as information sources in designing structural
policy measures, such as the terms of farmer retirement programs. The questionnaires are sent to farmers because in practise it is difficult to have enough
information to draw a sample amongst potential
successors. If the information provided by the surveys is consistent with the revealed behaviour and
they make predictions of the true behaviour more
accurate, once farm and farmer characteristics are
controlled for in making the predictions, then they
are justified. However, if the survey results cannot
be consistently linked to the observed behaviour,
then these surveys cannot be justified as an expensive means for attempt to provide information on
predicting behaviour.
We estimate the stated and revealed behaviour
as a recursive Binomial-Probit-Model, which accounts for censoring of the decision variables and
controls for a potential correlation between the estimating equations. Similar binary models have been
earlier used for example by Kimhi and Bollman
(1999), Kimhi and Nachlieli (2001), and Glauben
et al. (2004) when analysing farmers’ succession
and exit decisions. The data are annual surveys and
accounts on farms in the Farm Accountancy Data
Network (FADN).
The rest of the paper is organised as follows.
Subsequent Sections 2 and 3 describe the method
and data used in analysis. In section 4, the results
are presented. The final Section 5 concludes.

sion plan first, and then possibly execute the plan.
Therefore, the statement on the succession plan (y1)
enters as an endogenous explanatory variable in the
equation for the realised succession (y2):
i
i
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(1)

where the superscript i refers to the farmer i and
an asterisk (*) refers to the uncensored latent
form, which is unobserved. The matrices X1 and
X2 include exogenous variables, such as farmer and
farm characteristics. Parameters are denoted by β
and the error ε=(ε1 ,ε2 ) is assumed to be normally
distributed with mean zero and the variance covariance matrix Σ. That is, εi~N(0,Σ). The parameter γ
indicates the effects of the stated succession plan
whether the succession is revealed or not. It is used
to test between the univariate (single-equation)
and bivariate (two equation) specification of the
estimating equations. As is the standard in Probit
models, the model parameters are identified by
normalising the variance of the errors at one. Under
this normalisation, the variance covariance matrix
takes the form:

[ ]

1 ρ
Σ= ρ 1

where ρ=Cov(ε1, ε2).
The latent form decision variables are realised as
observed binary indicators such that:

		

Method
The economic model has two choice variables and
decision rules to be estimated. The first choice
variable (y1) is the farmer statement of whether
he is or he is not planning to transfer the farm to
a new successor within five years. This answer or
statement is based on a survey that was conducted
annually of all farmers in the sample. The second
choice variable (y2) is the realised choice, i.e. the
realized transfer of the farm to a new entrant.
The model has the following recursive structure. The farmer is hypothesised to have a succes-
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y1i =1 if y1i* >0, and 0 otherwise
				
yi2=1 if y2i* >0, and 0 otherwise

(2)

In other words, if the succession plan exists, the binary indicator measuring the stated plan (y1) equals
one, or otherwise, zero. Similarly, if the farm is
transferred to a successor, the revealed choice
variable (y2) takes value one, or otherwise, zero.
Following Burnett (1997) and Greene (1998), the
choice probabilities take the form
Prob[y1=1, y2=1|x1, x2]=Ф1(β'1x1, β 2' x2+ γy1, ρ) (3)
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The model is a recursive, simultaneous-equations model. The term entering the log-likelihood
function is P(y1=1, y2=1) = P(y1=1|y2=1) P(y1=1).
Following Maddala (1983, 123), the other three
terms in the log-likelihood function are (Greene
2000):
P11=Ф1(β'1x1,β'2x2+γy1, ρ) P10=Ф1(β1' x1,–β2' x2–γy1,ρ)
P01=Ф1(–β1' x1,β2' x2,–ρ)

P00=Ф1(–β1' x1,–β2' x2,–ρ)

The likelihood function to be maximised is (Maddala
1983):
L(β2,γ1,γ2)=∏P11 P  

P  

P   

10
01
00
y1y2

y1(1–y2)

(1–y1)y2

(1–y1)(1–y2)

(4)

Equation (4) describes that the model is general
enough to account for the censoring of the decision
variables and to control for a potential correlation
between the estimating equations. The parameters
in the two choice equations were estimated using
the standard maximum likelihood method.
The generic choice equations (1) are linear in
the parameters. The set of variables includes field
area, forest area, the age of the farmer and the
spouse, a binary variable concerning the production line (arable land, livestock and dairy), a binary
variable indicating the location of the farm in two
support areas (north or south), total farm assets,
farm debt and the farm family’s working hours
(labour input).

Data
The farm data are from the Finnish Farm Accountancy Data Network (FADN) over the years
1996–2001. These accountancy data are supplemented by a survey about the succession plans of
the farmers. The supplementing survey was carried
out on FADN farms twice, the first time in 1996
and the second time in 1997. The questionnaire
included questions about farmers’ plans concerning
their farm and off-farm activities over the next five

years. If the farmer did not intend to continue farming himself, it was asked what would happen to the
agricultural production. One of the nine response
options was that there was to be a succession with
a family successor (Appendix 1).
Only the farmers who were old enough at the
beginning of the study period to have an access to
the farm succession and, therefore, to have a reason
to state a plan to transfer the farm to a successor
within the next five- year period were included in
the analysis. During the study period, the lower
age limit of Finnish farmers’ retirement pension
system for farmers transferring their farms to new
entrants was 55 years. About half of the Finnish
farmers transferring their farm to the new entrant
utilize these pension benefits. The lower age limit
of the farmers included in the sample was 50 years
in 1996. This means, that also the youngest sample farmers could have retired by transferring their
farms to a new entrant and, thus received the retirement pension benefits according to the farmers’
retirement system on the last study year. Naturally,
farm succession could also have taken place any
time without the retirement system and there is no
information concerning this on the data set.
The FADN data include 156 farms run by a
farmer aged over 50 for which the survey data were
available both in 1996 and in 1997. Out of these
farms, 108 continued farm profitability accountancy at least until the year 2001 and 48 gave it
up during the years 1998–2001. Those 48 farms
which were dropped from the data did not differ
substantially from those participating in the farm
profitability accountancy for the whole study period 1996–2001 (Tables 1 and 2). Unfortunately, no
specific information was available on the reasons
for the farms’ exit from the FADN. The rotation
of farms in the FADN sample is also based on the
sampling procedures that have a goal to have rotation for statistical reasons and, in addition, a match
between the sample and the corresponding population stratified by different farm types and farm
locations. Also Koivisto (1997) did not find any
systematic endogenous reasons for the exits from
the sample when studying the impacts of participating on the FADN on the profitability of sample
farms. It is evident that the exit cases involve ex-
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Table 1. Descriptive statistics of the farms continuing the Farm Accountancy Data Network during the sampling period of 1996 to 2001 (the number of farms is 108).
Mean

Std. Dev.

Min.

Max.

Farmer’s age (years)

55.1

24.8

49.0

84.0

Spouse’s age (years)

45.5

38.2

-

69.0

Arable land (hectares)

43.8

24.1

6.3

187.4

Forest (hectares)

73.8

88.5

3.0

360.6

Share of livestock and dairy farms (%)

59.2

-

0

1.0

Share of farms located in the north (%)

36.5

-

0

1.0

Total assets (10,000 €)

18.9

8.0

Farm debts (10,000 €)

4.1

10.5

Farm family’s working hours (100 hours)

34.4

24.4

Share of farmers stating succession plan (%)

41.7

-

3.9

79.1

0

32.1

0.262

81.4

0

1.0

Table 2. Descriptive statistics of the farms exiting the Farm Accountancy Data Network during the sampling period of
1996 to 2001 (the number of farms is 48).
Mean

Std.Dev.

Min.

Max.

Farmer’s age (years)

55.2

13.4

50.0

68.0

Spouse’s age (years)

47.9

34.7

-

70.0

Arable land (hectares)

29.6

6.4

66.4

Forest (hectares)

82.6

11.9

1.4

312.3

Share of livestock and dairy farms (%)

60.0

-

0

1.0

Share of farms located in the north (%)

37.2

-

0

1.0

Total assets (10,000 €)

12.9

3.6

Farm debts (10,000 €)

7.93

2.7

62.3

3.8

16.7

0

26.7

Farm family’s working hours (100 hours)

33.1

18.5

0.4

84.5

Share of farmers stating succession plan (%)

43.4

-

ogenous exits, such as accidental and death cases.
The exogenous exits do not, nevertheless, bias the
parameter estimates. One of the possible reasons is
the change of ownership, either in case of farm succession or selling the farm land to another farmer.
As pointed out by one of the referees, these types
of unobserved exit cases may induce bias in the
parameter estimates if they significantly correlate
with the choices observed in the sample.
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0

1.0

Furthermore, those 11 observations where the
farm operator reported plans to sell or rent out
the farm to a non-family member or reforest the
fields, or had some “other plans” for the following
five years were eliminated because the number of
these choices was too small to estimate a separate
equation for them. Thus the econometric analysis
is based on the information of 97 sample farms
(Table 3).
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In the surveys, carried out in 1996 and 1997,
45 (46%) of the sample farms announced that the
farm would be transferred to a successor within the
forthcoming five years (Stated succession plan=1).
Among these farms that had a plan, succession
actually happened on 18 farms (Revealed succession=1), but on 27 farms the succession was delayed (Revealed succession=0). In addition, 9 farms
were transferred to a new entrant even though the
plan was not announced in the survey (Stated succession plan=0, Revealed succession=1) (Table 4).
The share of observations for which the stated plan
(either succession or no succession) matched with
the realized outcome was 63%. (=100×61/97).
The choice of exogenous instruments included
in the analysis is determined according to existing
literature. In earlier studies, probability of farm
transfer has been found to vary by farm and family characteristics (e.g. Kimhi 1994). In our study,
the ages of the farmer and spouse are expected to

affect succession probability. Farm characteristics
are expected to influence both the succession probability and the succession process. This is because
they affect the value of the farm for the potential
successor. The bigger the farm, the more likely succession is in earlier studies found to be (e.g. Kimhi
and Nachlieli 2001). Variables related to farm size
are arable land and forest area. Also, as stated earlier, one of the prime objectives for a family farm
business is succession. A farmer with a potential
successor has a constant incentive to plan ahead
and expand the farm. Elderly farmers without a
successor, on the other hand, have little incentive
to expand or even maintain production but tend to
reduce their working hours (shadow effect) (Gasson and Errington 1993). The results of Calus et
al. (2008) support the theory that higher total farm
assets should result in a higher intention to transfer
the farm to next generation. Here, total farm assets and farm debt are used to indicate the capital

Table 3. Descriptive statistics of the sample farms used for econometric analysis (the number of farms is 97).
Min.

Max.

Farmer’s age (years)

Mean
54.9

Std. Dev.
4.78

50.0

68.0

Spouse’s age (years)

45.8

17.09

-

69.0

Arable land (hectares )

44.5

32.02

6.3

187.0

Forest (hectares)

75.2

63.9

7.1

360.6

Share of livestock and dairy farms (%)

58.9

-

0

1.0

Share of farms located in the north (%)

36.1

-

0

1.0

Total assets (10,000 €)

19.5

13.6

Farm debts (10,000 €)

4.4

6.31

Farm family’s working hours (100 hours)

35.1

17.5

Share of farmers stating succession plan (%)

46.4

-

3.9

79.1

0

32.1

0.3

81.4

0

1.0

Table 4. The number of stated and revealed successions in the sample.
Revealed Succession (y2)
0 (no)

1 (yes)

Total

Stated Succession

0 (no)

Plan (y1)

1 (yes)

27

18

45

Total

70

27

97

43

86

9

52
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stock and capital structure of the farm. Similarly,
Diwisch et al. (2009) have studied the relationship
between family firms’ succession plans and performance measured by employment growth. Here,
farm family labour is measured in annual working
hours.
The production line is also assumed to affect
succession probability and the timing of succession (Stiglbauer and Weiss 2000, Glauben et al.
2004, Hennessy 2002). For example, in the case of
a potential successor working on the farm before
succession, a successor may be more important on
a labour intensive dairy farm than on other types
of farms (Pesquin et al. 1999), and thus also the
succession decision is made earlier. Moreover, a
dairy farm may be seen as a more stable and reliable source of income than other farms and thus be
more likely to be transferred to the next generation.
Therefore a dummy variable divided livestock and
dairy farms from other farms.
Farm location may also affect succession probability (e.g. Pietola et al. 2003). The farms are divided according to the EU subsidy region to those
located in the southern (coded as A and B subsidy
area in the CAP) and the northern parts (C subsidy
areas) of the country.
The data have no information about the potential successor or any information stated by the
potential successor about whether a potential successor existed or not (however, it is assumed that
when the succession plan was stated on the survey,
a possible successor existed).
The variables included in the model were not
correlated with each others. This means there
was no possible multicollinearity in the analysis
made.

Results
Between-equation correlation and the fit
Parameter estimates of a recursive simultaneous
bivariate probit model are shown in Table 5. In the
model, the estimated covariance (ρ) between the
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errors of the two equations was estimated at 0.998.
The Wald test statistics for the null hypothesis of
zero correlation between the errors was estimated
at 137.19, which is more than the critical value of
10.828. Thus, the null hypothesis of zero correlation
(ρ=0) can be rejected at a 0.1% level. This implies
that there is dependency between the two decisions
and that they are to be estimated jointly.
To some extent the estimated bivariate probit
model overestimated the probability of behaving
according to the stated survey answers both when
having and not having any stated succession plans
(Table 6). Whereas the model predicted 61 cases of
neither having a stated succession plan nor being
transferred to a new entrant, there were only 43
farms in the sample with these qualities. Similarly,
there were only 18 farms stating succession plans
that were actually transferred to next generation
during the study period even though the model predicted 28 cases. But the model underestimated both
the probability of a stated succession plan without
actual succession and revealed succession without
a stated plan. The predicted number of farms having succession plans without being actually transferred to the next generation was smaller (8) than
the number of this kind of farms in the sample (27).
Likewise, the model predicted no actual successions without stated plan even though there were
9 cases like this in the sample.

Parameter estimates
The only significant variable explaining the probability of having a stated succession plan was the
age of the farmer (at a 10% level). In addition, the
dummy variable for northern location was significant
at a 12% two-sided risk level (Table 5). The results
hold together with earlier findings of e.g. Glauben
et al. (2004) that the probability of succession plans
first increases by farmers’ age. Similarly, Pietola
et al. (2003) have found succession to be more
likely in northern parts of the country. Based on
the estimated univariate models, farm assets and
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Table 5. Parameter estimates of the recursive probit model of Equations 1 and 2 (t-values in parentheses).
Stated Plan
Revealed Succession
Equation
Equation
Explanatory variable

Coefficient

t-value

Coefficient

t-value

Intercept

–3.9291**

(–2.302)

–8.8617**

(–3.076)

Farmer’s age

0.5936*

(2.031)

1.4525**

(2.996)

Spouse’s age

0.1340

(1.185)

0.0863

(0.589)

Arable land area

0.4035

(0.393)

0.7707

(1.413)

Forest area

–0.3315

(–0.976)

–0.2009

(–0.642)

Livestock and dairy farm

0.5211

(1.306)

0.6349

(1.368)

North

0.5851

(1.553)

0.6563*

(2.088)

Total assets

0.0226

(0.091)

-

-

Farm debts

0.1458

(0.583)

-

-

–0.1538

(–1.359)

–0.0654

(–0.457)

-

-

–1.2044***

(–3.948)

Family labour
Stated plan
Disturbance correlation ρ
Log likelihood

0.9976***

(10.931)

–98.003

*** A triple asterisk denotes significance at a two-sided 1% level.
** A double asterisk denotes significance at a two-sided 5% level.
* An asterisk denotes significance at a two-sided 10% level.

debt were not assumed to have an influence on
actual succession probability but on the probability
of having a stated succession plan, and were not
included in the model.1
Similarly to the findings on factors affecting the
probability of succession planning, farmer age was
found to increase the probability of actual succession significantly (at a 5% level). Northern location
was found to increase the actual succession probability even more significantly (at a 10% level) than
the probability to plan succession (Table 5). These
factors were also found to be significant in the univariate probit model for succession (Appendix 2).
One reason that succession plans are realised more
often in northern parts of the country is the fewer

alternative employment opportunities for the successor. Also the qualitative differences in agricultural support programs between the Southern and
Northern parts of the country may have contributed
to the result. In the South the national support pro-

Table 6. Predicted and observed probabilities based on
the recursive probit model.
Model
Cases

Revealed succession

Observations

0

1

Total

No stated

Observed

43

9

52

succession

Predicted

61

0

61

Stated

Observed

27

18

45

succession

Predicted

8

28

36

Observed

70

27

97

Predicted

69

28

97

plan
1
These are called exclusion restrictions. Contradicting to the earlier literature, farm debt and assets were
not found to have a significant affect on the probability of
having a stated succession plan nor on the probability of actual succession based on estimated univariate probit models
(Appendix 2). Dropping out less significant variables had no
effect on the significance of other parameters.

plan
Total
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gram has a fixed, temporary duration, while in the
North the program continues for sure.
According to the results, the probability of actual farm succession was found to decrease when
having a stated succession plan (Table 5). This unexpected result may either be caused by data that
are not informative enough or, by the age of the
farmers. The average age of the sample farmers in
analysis is 55 years, which means that they should
transfer the farm to the next generation at latest
at the age of 60. The lower age limit of Finnish
farmers’ retirement pension system applied during
the study period was 55 years. So actually, farm
transfer could have taken place already on the first
year of the study period. Also, the Finnish farmers
are found to retire in average at the age of 60 years
(Mela 2009). The result also suggests that farmer
statements do not necessarily add information
when predicting actual farm successions. According to the earlier findings of Glauben et al. (2004)
farmers’ succession considerations are time inconsistent and may lead to postponed successions.
Also, surveys often consider the firm operator’s
view and without paying enough attention to children’s opinion. However, these plans do not always
materialize as the possible successor decides, for
example, to choose another career (Diwisch et al.
2009). Another case is the unplanned successions,
where sudden events (accidents, health problems
etc) require another family member to take over
the family firm without any stated plans (Diwisch
et al. 2009, Steier 2001). In both cases, the reliability of answers on succession plans is reduced
and the reasons for actual succession behaviour can
not necessarily be identified when analysing family
firm succession.

Conclusions
This study estimated a recursive probit model for
farmers’ stated succession plans and the revealed
farm successions on these farms. The farm data
were the Finnish Farm Accountancy Data (FADN)
and a questionnaire carried out on those farms in
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1996 and 1997. The data consisted of 97 elderly
farmers, and 45 of them stated a plan to transfer
the farm to a family successor within a five-year
period. Nevertheless, only 40% of these plans were
realised in that the farm was actually transferred to
the next generation during the years 1998–2001 as
planned. In addition, farm succession took place
on about 17% of the farms which did not state any
succession plan on the questionnaire.
The farm rotation, which is characteristic for
sampling in the FADN statistics, resulted in a quite
small sample size that was used in estimation. We
have to acknowledge, as pointed out by an anonymous referee, the small sample size and possible
bias caused by lacking information on the reasons
why farms give up farm accountancy when interpreting the results of the analysis. Nevertheless,
earlier studies also suggest that there are no systematic endogenous factors that are underlying the
rotation of FADN farms.
According to the results, both the probability of
having a stated succession plan and actually transferring the farm to a new entrant increase by farmer
age. Also, northern location was found to increase
the probability of both planning succession and
actual succession, suggesting that the potential
successors have fewer occupational options in the
north than in the south. The indicated results on the
stated succession plans and actual succession are,
consistent with earlier literature.
Nevertheless, the stated succession plans are
not found to increase the probability of actual succession. The results suggest that the farmer statements, usually collected in farmer surveys, do not
add information that is significant in predicting
actual, revealed farm successions. A reason for
the irrelevance of the information generated by
farmer surveys is that the stated plans, as supplied
by the elderly farmers, may be inconsistent over
time and conflicting with the views, expectations
or plans of the potential successors as suggested
earlier by Diwisch et al. (2009). As Glauben et al.
(2004) suggest, farmers’ succession considerations
are time inconsistent and may lead to postponed
successions. In case of the postponed successions
the whole succession may be endangered when the
possible successor will not be able to take over the
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farm when it suits him/her best. This may be caused
e.g. by the difficulties in arranging the financing
or the changes in the farmers’ retirement system.
Later on the successor may have created another
career and is no more willing to take over the farm
at all. The observed behaviour may, therefore, be
steered more by other circumstances and factors
rather than the farmer’s stated plans.
Our main conclusion is that in designing policy
measures that regulate or encourage farm successions the policy simulations and decisions should
be based on revealed behaviour (preferences) and
predictions made conditional on observed farmer
and farm characteristics rather than on survey results on elderly farmers’ stated preferences. There
can be a wide discrepancy between the revealed
and stated behaviour. Further, the stated preferences do not add significant information to the information included in observable farmer and farm
characteristics. One approach of improving the
efficiency of predictions about farm successions
would be to survey potential successors rather than
the elderly farmers. It would be, nevertheless, more
expensive and statistically involved to identify the
potential entrants, as compared to identifying the
current elderly farmers.
Our results further suggest, consistently with
earlier literature, that over all it is a challenge to
predict longstanding irreversible commitments,
such as the timing of farm successions, where timing is an issue and, at least to some extent, flexible,
and which are further characterized by low probability realizations in the population. This study is
the first contribution on the area of generational
bias simply because of difficulties of achieving
proper data. But, certainly it is an issue that needs
to be analysed more carefully when there are better
data available and the analysing methods will be
further developed.
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Appendix 1
Questionnaire
The questionnaire on Finnish farms participating in the Farm Accountancy Data Network since 1996 includes
questions about the farmers’ plans concerning farming over the next five years. First, it was asked whether
the farmer was going to start, continue, expand or give up agricultural production, forestry, small business
entrepreneurship and wage work outside the farm in the next five years. Next, it was asked more closely
what was going to happen to agricultural production if the farmer was not going to continue it himself. The
answer analysed in this study is the first answer option for the follow-up question:
If you are not going to continue farming on your farm yourself, what is going to happen to its agricultural
production?
1.

The farm is going to be transferred to a family successor.

2.
3.
4.

The whole farm will be sold to a non-family-member.
The farm, except the house lived in, will be sold.
Only the fields will be sold.

5.
6.

The whole farm will be rented out.
Only the fields will be rented out.

7.
8.
9.

The fields will be reforested.
Part of the fields will be reforested.
Other, what?
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Appendix 2 (1/3)
Univariate probit analysis
In the probit model, a discrete choice between two possibilities is described by the latent dependent variable y. The probit model follows a normal distribution (Maddala 1983):
y*i =α+β'xi+εi				

(A.1)

where the residual term is normally distributed as εi ~ (0, σ2). In the model, observed dependent variable
y receives two values:
y=1 if y*i >0
y=0 otherwise				

(A.2)

In the first case, (i) y received value 1 if there was a stated succession plan and zero if not. In the second
case, (ii) y=1 if the farm was transferred to a successor and y=0 if the farm was not. The modelling is done
separately for these choices.
The analysis probability of y = 1 depends on a vector of independent variables labelled as x. The probability
of P(y=1) increases with β’x. Thus, assuming that σ 2 =1, we get:
P(yi=1) =Ф(β'xi)				
P(yi=0) =1– Ф(β'xi)

(A.3)

where Φ = the cumulative distribution function of the normal distribution with normalised variance. The
likelihood function is (Maddala, 1983):
y

L=n∏ [Ф(β'xi)] i[1– Ф(β'xi)]1–yi			
i=1

(A.4)
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Appendix 2 (2/3)
Parameter estimates of the univariate probit models for stated succession plan and revealed succession (t
values in parentheses).
Stated Plan

Revealed Succession

Equation

Equation

Coefficient

t value

–4.3068**

(–2.457)

Farmer’s age

0.6469*

(2.201)

2.0189***

(4.550)

Spouse’s age

0.1372

(1.516)

0.0249

(0.227)

Arable land area

0.0877

(0.101)

0.8284

(0.792)

Explanatory variable
Intercept

Forest area

Coefficient
–12.898***

t value
(–4.651)

–0.4120

(–1.542)

–0.0595

(–0.214)

Livestock and dairy farm

0.4390

(1.142)

0.7235

(1.404)

North

0.5669

(1.688)

0.7619*

(2.001)

Total assets

0.1129

(0.550)

0.0356

(0.143)

0.1404

(0.598)

–0.1048

(–0.307)

–0.1291

(–1.229)

–0.0380

(–0.307)

Farm debts
Family labour
Log likelihood

–61.439

–39.653

Restricted log likelihood

–66.983

–57.365

11.086

35.423

Likelihood ratio test
Degrees of freedom
Total number of observations
***
**
*

9

9

97

97

A triple asterisk denotes significance at a two-sided 1% level.

A double asterisk denotes significance at a two-sided 5% level

An asterisk denotes significance at a two-sided 10% level.
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Appendix 2 (3/3)
Predicted (column) and observed (row) probabilities based on the univariate probit models for stated succession plan and revealed succession.
0

1

Total

N

N

N

0

35

17

52

1

22

23

45

Total

57

40

97

Stated plan

Revealed succession
0

65

5

70

1201

13

14

27

Total

78

19

97

95

