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Abstract:
This study examines off-farm labor supply in the rapidly changing conditions of Bulgaria during the
1990s. In doing so, we make use of three different waves of the Bulgarian Integrated Household
Survey, each reflecting remarkably different environmental conditions. The results suggest that
standard theories of off-farm labor supply provide little guidance in situations characterized by
chronic excess supply in the off-farm labor market and/or rapidly changing circumstances. In
particular, the results show (1) that off-farm employment throughout the transition was predominantly
demand determined rather than supply determined, and (2) that the magnitude and statistical
significance of the various determinants are very sensitive to changing environmental conditions, As
such the results can be extremely relevant for both theory and policy for the many countries which
may still need to go through privatization and painful restructuring as a result of financial crises and
globalization.
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Off-farm Labor Supply and Labor Markets in Rapidly Changing Circumstances:
Bulgaria during Transition

1. Introduction
The literature on off-farm labor supply – the supply of paid labor by members of farm
households for activities outside their own farms – has developed along two quite different lines.1 In
one of these, the emphasis is on testing whether or not the so-called separation principle, whereby the
production and consumption decisions of a farm household are independent of each other, holds.
When it does, (a) the demand for labor by farm-owning households is independent of their own labor
endowments, and (b) off-farm labor supply by members of these households is independent of the
farm characteristics that define the labor input demand for farm activities. There is an extensive
literature that tests both these hypotheses (e.g., Huffman, 1980; Benjamin, 1992).
In the other line, almost exclusively applied to poor developing countries, off-farm labor
supply is seen as a way to smooth consumption across time (Lanjouw and Lanjouw, 1995). Such
studies view off-farm labor supply as an ex post reaction to low farm income, leading to the testable
hypothesis that agricultural income and off-farm labor supply would be negatively correlated.2
In the latter context, the implicit assumption is that off-farm labor demand serves as a shock
absorber for farm families buffeted by changing weather and other supply conditions. The assumption
of static demand conditions, however, would appear to be increasingly unrealistic. Indeed, demand
can be very volatile due to important policy changes, financial or trade-related shocks and, structural
changes such as privatization. In recent years, a most suitable place for observing the effects of
rapidly changing demand conditions including privatization is the transition economies of Central and
Easter Europe (CEE) which underwent sharp declines subsequent to the abandonment of central
planning and the accompanying political changes, but then followed by recoveries of varying intensity
but often interrupted by sharp financial and economic crises. However, while a sizeable literature has
developed on the nature of the transformation of the manufacturing and public sectors in these
countries and its implication for jobs flows and employment,3 to date there have been few attempts to
use the transition experience to explore alternative views of off-farm labor supply, and indeed none
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There is a large literature on off-farm labor supply in both developed countries like the USA and Canada
(Huffman, 1980; Weersink et al., 1998) and much poorer countries like those of sub-Sahara Africa, Asia and
Latin America (e.g., Escobal, 2001; Woldehanna and Oskam, 2001; Oldenhanna and Oskan, 2001; de Janvry
and Sadoulet, 2001; Deringer and Olinto, 2001; Lamb, 2003; Joliffe, 2004).
2
Some researchers also use farm characteristics as proxies for farm income (Ruben and Van den berg, 2001).
3
See, for example, Bolton et al. (1992), Burda, Bean and Svejnar (1993), Blanchard, Commander and Coricelli
(1995), Konings, Lehman and Schaffer (1996), Svejnar (1996, 1999), Walsh and Whelan (2001), Schntzer and
Andreyeva (2002), Faggio and Konings (2003), Bezemer (2004), Mickiewicz, Gerry and Bishop (2005), Koford
and Miller (2006).
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that examine the impact of macroeconomic and structural changes on the nature of the off-farm labor
market in these countries.
The transition economies are of interest because, aside from their rapidly changing
conditions, they were fundamentally different from both developed and developing economies in two
important respects. First, few if any had well functioning labor markets that would be suitable for
testing for the separation principle that underpins the off-farm labor supply analysis in developed
countries. Second, their farm households were also fundamentally different from those in developing
countries in that (1) because of higher levels of education, they were more employable off-farm, and
(2) because of the comparative lack of traders, cooperatives and other intermediaries, the ability to sell
their farm output was more restricted.4
In a transition economy, therefore, one could expect the supply of off-farm labor to be much
less affected by farm characteristics or by farm income, even if these were fully measurable. This
would be especially so if the marginal productivity of labor on the farms was quite low both
absolutely and relative to the marginal productivity of labor in most non-farm activities, as would
seem especially likely for the many farm households which had received their land by way of
restitution and thus had little relevant experience in farming.5 Also, since agriculture was largely a
subsistence activity, off-farm non agricultural employment would also have been especially important
as a means of earning cash to finance (1) non-food consumption, (2) diversification of the food
consumption basket and, (3) capital expenditure (given underdeveloped credit markets after the
demise of state owned banks).
In other words, in the transition economy context we hypothesize (1) that off-farm labor
supply would be largely (if not entirely) determined by the rapidly changing demand for labor,
perhaps complemented by the possession of favorable characteristics such as location and (2) since
conditions on the demand side of the labor market, including the characteristics most desired by offfarm employers, were changing rapidly, unlike both developing and developed countries, the
influences of worker and household characteristics on off-farm labor supply could be expected to vary
quite considerably, even over just a few years.
We examine these demand-driven hypotheses concerning the determinants of off-farm
employment by farm households in the context of Bulgaria, which for reasons given below would
seem to provide an especially relevant setting for such an examination. Our objective is somewhat
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It should be recalled how drastic the decline in trade was within the CMEA in the early years of the transition
so that along with the decline in government support for cooperatives, the commercial viability of agricultural
activity declined precipitously. Nowhere was this decline any more noticeable than in Bulgaria, a country which
had been a large agricultural exporter under the CMEA and where there was sudden and massive privatization
of state enterprises and restructuring of off-farm activities which made industrial jobs extremely difficult to find.
5
Restitution was a process begun in Bulgaria in 1992 (The Law of Privatization of State Property) but virtually
never observed in developing countries. With restitution and privatization collectivized land was returned (after
several decades) to families that had owned the land prior to the collectivisation of agriculture. At the same
time, the sudden mass privatization and restructuring of industrial firms made industrial jobs very hard to find.
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akin to that of Rizov and Swinnen (2004) for Hungary. In their impressive study Rizov and Swinnen
used data from a single survey of farm households to test for the existence of market imperfections in
both labor and credit markets, finding evidence for both by examining the influence of various farm
and household characteristics on on-farm labor supply. They showed that households with less
favourable characteristics and locations worked more on their own farms, presumably because they
were rationed out of the off-farm labor market to a greater extent than their better endowed
compatriots. This is our perspective as well but we focus on the supply of off-farm labor and more
importantly not just in a single period but at several points in time, each characterized by very
different conditions in the off-farm sector.
The reasons for choosing Bulgaria for examining the determinants of off-farm labor supply
over time are as follows.
First, privatization of land began (via the Land Law of 1991) but was not completed for
almost a decade afterwards.
Second, as identified in footnote 4 above, restitution was a relatively important feature which
was initiated in 1991 but which was not altogether completed until well after 1995. As documented by
Bachev (2008), between 1990 and 2000, some three-fourths of Bulgarian households had come to
possess agricultural land and employment in agriculture had risen by 26 percent but for the most part
managed by householders with little or no prior experience in agriculture.
Third, even though the agricultural sector remained quite important, accounting for 16 percent
of gross material product in the early transition period, agricultural investment had been declining
during the socialist era and declined even further during transition due to uncertainty, the
precariousness of property rights and the drying up of commercial outlets such as export markets
within the former CMEA countries, and difficulty in access to credit.
Fourth, land and labor productivity in agriculture were low and falling as a result of (a) the
loss a agricultural capital in the transition because of severe mishandling by the transition agencies
such as the privatization board, liquidation councils and land commissions, (b) the breakdown in
access to fertilizers, pesticides and especially irrigation, and (c) a decline in the quality of labor due to
the exodus of professional managers with privatization (at least until after 2000 when specialized
agricultural companies started to be formed).
Fifth, since foreign ownership of land was prohibited during much of the transition period,
foreign direct investment in Bulgarian agriculture did not occur.
Sixth, for reasons given above farms were largely subsistence-oriented, a safe source of food
for the household, but with much less commercialization than in farms in developed countries or even
in many developing countries.6
6

Some studies suggested that in the aftermath of the financial crisis of 1996-97 nearly 50 percent of the
population (and hence possibly a larger fraction of the rural households) were self-producing half or more of
their daily food requirements.
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Seventh, despite a reduction in the official size of the labor force on account of adverse
demographic changes and deregistration of unemployed people from official records, the off-farm
employment situation in the aftermath of the aforementioned crisis was extremely problematic. For
example, with the official unemployment rate over 18 percent, the poverty rate rose sharply from 5.5
percent in 1995 to 37 percent in the crisis year 1997. Hence, off-farm labor supply in transition
Bulgaria was much more likely to be more strongly affected by considerations of relevance to
potential employers such as their education, location and ethnicity than by supply side considerations
like relative productivity of labor in farm and non-farm activities and consumption smoothing as in
the traditional literature. Due to privatization and the switch from industry to services in off-farm
employment, the educational and other characteristics desired by the off-farm sector were changing
rapidly.7
Last but not least among the advantages of Bulgaria is the ability to make use of data
available from the Bulgarian Integrated Household Survey (BIHS) for three points in time, namely,
1995, 1997 and 2001, thereby addressing the one weakness in the Rizov and Swinnen (2004) paper,
namely, that it was for a single point in time.
We hypothesize that over the time period 1995-2001, not only was the level of education of
household members a key determinant of a farm household’s off-farm labor supply, but also, over
time, certain types of education may have become less useful and others more useful. In particular, if
the labor market is demand constrained, households with a high proportion of university-educated
individuals would be more likely to report off-farm jobs than those with a corresponding proportion of
members with general non-university education.8 It is well documented that in demand-constrained
labor markets education is used as a Spence-type screening device, resulting in employer- bias in
favor of workers with higher education. This employer bias for higher education, which is generally
accompanied by employment of over-educated workers in jobs that have low educational
requirements, is observed not just in developing countries but also in developed countries such as
Sweden (Aberg, 2003). The benefit of university education is likely to be particularly high in 1997, in
the immediate aftermath of the crisis when a large number of jobs were lost on account of the
restructuring of the industrial sector. We also hypothesize that, as labor market conditions became
more adverse, other factors such as race and ethnicity might become more important, possibly
reflecting discriminatory preferences. If these considerations should turn out to be important, some
standard policy recommendations, such as the expansion of education of all types, might have to be
partially qualified at least in environments characterised by significant excess supply of labor.
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See Dimova and Gang (2005) for evidence.
It is also likely that households with a high proportion of members with vocational education that impart
specific skills would be in a better position to supply off-farm labor in a demand constrained market, than
households with a high proportion of members with general non-university education. But there is nothing to
suggest that this would necessarily be the case.
8
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As will be shown below, our results provide strong support for both the relative unimportance
of the traditional determinants of off-farm labor supply (farm productivity and income), and the
relative importance of household characteristics considered favourable to potential off-farm
employers (like education). Our results also reveal the extent to which the influences of the various
factors determining off-farm employment changed over time as environmental conditions changed
over the course of the transition.
The rest of the paper is organised as follows: In Section 2, we present our empirical strategy
and regression specification for the analysis of off-farm employment. In Section 3, we describe the
data, and use it to highlight the trends in some of the characteristics of Bulgaria’s farm households
during the 1995-2001 period. The regression results are discussed in Section 4. Section 5 concludes.

2. Empirical Strategy and Specification
In principle, the determination of the likelihood of off-farm labor participation could be at
either the individual or household level. We choose to do so at the household level 9 for the following
reasons: First, since land restitution and the limited number of land rentals in Bulgaria benefited rather
disproportionately landowners and tenants in the 50-60 age group (Noev, Swinnen and Vranken,
2004), this would imply that most would also have a spouse and children of working age in the
household. Hence, an analysis of the choices of individuals (typically household heads a la Goodwin
and Holt (2002)) could be relevant to only a rather limited portion of the age distribution of the
Bulgarian population. As indicated in the next section, by focusing on the off-farm labor supply of all
working age members of farm households, we obtain a rather balanced sample of working age
individuals with mean age of 30-35, thus greatly mitigating the possibility of age-related selection
bias. Second, given the large and rapidly changing environmental conditions affecting both on- and
off-farm activities, the household level would seem to be the appropriate one for achieving an optimal
portfolio of labor allocations. Third, cooperative membership, financial and agricultural assets are
observable only at the household level and yet would be more likely to affect the choices of the
household as a whole than those of any particular household member. Finally, and perhaps most
importantly, since off-farm labor supply is not an end in itself, but rather is of special importance in
explaining variations in headcount poverty rates (measured at the household level) over the period
under study, we deem it preferable to focus on the ability of the household as a whole to access the
off-farm labor market (with its attendant benefits).
In effect, therefore, we assume that each household rationally decides the intra-household
distribution of the supply of off-farm labor, and focus on whether or not at least one working age
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Since Kimhi (1980) and Rizov and Swinnen (2004) have also analyzed these decisions at the household level,
we are not alone in this respect.
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member of a farm household is able to supply labor in the off-farm market. In other words, we
estimate the following probit model:10
y* = ’x + 
z = 1, if y* > 0

[1]

z = 0, if otherwise
where y is the off-farm labor supply of the household, z is the participation in the off-farm labor
market by some adult in the household, and x is a vector of explanatory variables.
To recapitulate, in transition Bulgaria, both commercial agriculture and agricultural
productivity had suffered severe setbacks after the collapse of both the CMEA and the state-owned
banking system, and a significant proportion of the farm owners had obtained access to land by way
of restitution. In such a context and in contrast to the literature cited above which focused on the role
of farm characteristics, we argue that off-farm labor supply could be expected to be determined
largely by factors that influence labor demand. The primary objectives in our empirical analysis are to
identify those factors such as education of various types and other personal characteristics that
influence the likelihood of off-farm labor supply, and to see how these influences change over time
with the rapidly changing environmental conditions including the financial crisis of 1997. Therefore,
we include in the specification vector x both farm characteristics and education,11 ethnicity, location
and a few other household characteristics as controls.
Specifically, to capture the various farm characteristics that can serve as proxies for farm
productivity or farm income as suggested in the traditional literature, we include the size of the farm,
a dummy variable for ownership of farm equipment,12 and a dummy variable that indicates whether
the farm was part of an agricultural cooperative.
For measures of education, we could have used the mean years of education of the working
age adults of a household, in a linear, quadratic or quasi-semiparametric functional form. However,
given the findings of Dimova and Gang (2004) showing that there was a significant increase in the
demand for people with higher education in the post-crisis period, we use instead the proportion of
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We also undertake a Tobit analysis in which the dependent variable is the total number of off-farm labor
hours supplied by working age household members. The qualitative results are remarkably similar to those of
the probit analysis, and hence do not add to our understanding of the phenomenon of off-farm labor supply in
Bulgaria during transition. Therefore, we do not report them separately in this paper, but they are available upon
request.
11
The positive impact of education on off-farm labor supply itself is documented in the Bulgarian context
(Goodwin and Holt, 2002), but only for one year of the pre-crisis period (i.e., 1995).
12
Arguably, the value of farm equipment owned by the household would be more informative. However, it is
also potentially endogenous; households that supply off-farm labor are also more capable of investing in

such equipment. Our experimentation with a wide range of IV regressions suggests that available
instruments are weak and hence the IV route to addressing the possible endogeneity problem is
infeasible. The cross-section nature of the data also makes it impossible to use alternative approaches
such as the generalised method of moments (GMM). Hence, we have opted for a binary indicator of
ownership of farm equipment which is much less likely to be affected by off-farm labor supply than
the value of such equipment.
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working age household members that have different types of education. As argued above, not only
should the likelihood of participation in the off-farm labor market and the total supply of off-farm
labor be positively related to education, but also higher education should become a more important
determinant of this likelihood in the aftermath of industrial restructuring and privatization that
followed the financial crisis of 1997.
For other household characteristics that might affect labor demand, we include the following:
(1) non-labor (asset) income as suggested by Dasgupta (1993), (2) a dummy for non-Bulgarian
ethnicity to capture the influence of discrimination based on ethnicity which would be expected to be
stronger when unemployment is especially high, (3) dummy variables for location in an urban area,
or in one of the various regions (with the capital Sofia the excluded region), and (4) a series of
household-level demographic variables such as the total number of working age adults in the
household, the mean age of the working age household members, the proportions of household
members who are 0-6, 7-18 and over 60 years of age, and the gender and marital status of the
household head (suggested by the findings of Bhaumik, Gang and Yun, 2006).
As in the case of non-Bulgarian ethnicity, one of our main interests in these variables is to see
how their influences may have been changing over time. Unfavorable characteristics such as the head
being female, location in a rural area, or in a remote province would be expected to have negative
influences on the likelihood of off-farm labor supply, and especially so in years of high
unemployment. In the case of the proportions of household members who are young – in the 0-6 and
7-18 age categories – or elderly(above 60), however, a priori expectations on the signs of the
coefficients associated with these variables are ambiguous. On the one hand, in the face of
disappearing low cost (or public) care facilities for children and elderly household members, working
age adults may find it increasingly difficult to participate in the off-farm labor market. But on the
other hand, such households may require more cash to pay for their education, health care and other
expenses, giving them a greater incentive to look for off-farm employment.

3. Data
As mentioned earlier in the paper, the three different waves of the BIHS were undertaken in
1995, 1997 and 2001. These three rounds of the BIHS were conducted by Gallup International under
the auspices of the Bulgarian Ministry of Labor, the Ministry of Social Affairs and the National
Institute of Statistics. The surveys provide detailed information on demographic and family
characteristics, employment, income, education and wealth of all household members of about 2500
households.13 The sampling procedures used in the surveys ensure that the samples for each of the

13

Specifically, the surveys include information on 2468 households with a total of 7199 members in 1995, 2323
households with 6947 members in 1997 and 2633 households with 7844 members in 2001.
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surveys are representative.14 Given our focus on off-farm labor supply of farm households, our sample
consists of those individuals in the approximately 600 households that have access to cultivable land
used for farm production.15 For labor supply decisions we include only those households with
individuals of working age, 18-55 for women and 18-60 for men.16
All the variables used in the analysis are listed and defined in Table 1. Table 1 also reports the
descriptive statistics on all variables separately for each of the three rounds of the survey and for those
households that do and do not supply any off-farm labor. It can easily be seen that the proportion of
farm-households supplying off-farm labor declined from 67 percent in 1995 to 61 percent in 1997, in
the immediate aftermath of the financial crisis, and remained at that level in 2001.
The descriptive statistics highlight the following: First, while during the “normal” years of
1995 and 2001, farm households that did not supply off-farm labor owned much larger plots of land
than those households that reported supplying off-farm labor, the opposite was true in the crisis year
1997 which would be most strongly characterized by demand determination of off-farm labor supply.
This is consistent with the possibility that smaller farms are more likely to be owned by subsistence
farmers, who are more likely to supply off-farm labor. We revisit this issue later in the paper. Second,
all three types of education seem to be positively related to the likelihood of off-farm labor supply.
Notably, however, as privatization became common in the aftermath of the financial crisis of 1997,
the benefit of general secondary education seemed to decline and indeed disappear by 2001. Finally,
households supplying off-farm labor were, on average, more likely to be located in urban areas, and
more likely to have asset (or non-labor) income, both of which facilitate off-farm employment in a
demand constrained labor market.
Among the other factors that seem positively correlated with the likelihood of off-farm
employment are the number of household members of working age (very unsurprisingly), the
proportion of household heads who are married, and the proportions of household members which are
young (both 0-6 and 7-18), though in this case the difference virtually disappeared by 2001. On the
other hand, off-farm employment is less common in households with higher proportions of household
members who are elderly, or from an ethnic minority (i.e., non Bulgarian ethnicity). Note that the
14

The sampling was done in two stages. In the first stage the survey sample was selected. The listing was
organized in the following order: (i) the list of 28 regions, (ii) cities and villages within these regions, (iii) each
city and village listed by size. In the second stage the interviewed households were selected with equal
probability, provided that they have also been listed by size. One of the objectives of the interviewers was to
reduce the number of refusals to fewer than 5%. Each refusal and each substitution had to be verified by a team
supervisor.
15
This procedure is in keeping with Goodwin and Holt (2002). Note that agricultural labor supply in the form of
work as an employee of a private farm or cooperative is included in the category of off-farm labor supply. As a
result, our treatment of households with access to land as being a self-employed in farming (or a member of a
cooperative) is similar to that of Rizov and Swinnen (2004).
16
Eighteen is the age of graduation from compulsory secondary education in Bulgaria and hence few, if any
individuals are involved in formal employment prior to this age. Prior to 1999, 55 was the official retirement age
for women and 60 for men in Bulgaria. After 1999, to address the population aging problem, the government
initiated a gradual process of increasing the retirement age, indeed by half a year every two years. Since our
most recent sample is for 2001, this policy should have no influence on our results.
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difference with respect to non-Bulgarian ethnicity increases over time, possibly reflecting increasing
discrimination against minorities as unemployment rates rose. Note also that female headed
households were increasingly likely to have someone working off-farm.

4. Regression Results
Table 2 reports the marginal effects for the probit model that captures the impacts of
characteristics of a farm household, both those with respect to farm characteristics (as emphasized in
the traditional literature) and the educational, location, ethnicity and other characteristics that would
influence access to the limited demand for off-farm labor by at least one of its working age members.
The significance of the LR chi-square statistic, as well as psuedo R-square values reported at the
bottom of the table indicate that our specification provides a reasonably good fit to the data in all three
survey years.
The regression results indicate the following: First, in all three years of the analysis, farm
characteristics played a negligible role in determining the likelihood of off-farm labor supply. By
contrast, the educational characteristics of household members played an important role in
determining the likelihood of off-farm employment in all three years. However, in keeping with our
expectations, the most striking finding is that the effects of the different types of education changed
substantially over time with the rise in unemployment and the changing skills needed due to
privatization and restructuring from industry to services. In 1995, before these radical structural
changes, all types of education and especially general secondary education had a positive effect on the
likelihood of off-farm employment; but with university education not particularly important. After
that, however, while the effects of vocational and higher education became stronger, those of
secondary education totally disappeared. Further, consistent with our hypotheses, the impact of
university education on the likelihood of off-farm employment was highest in 1997, i.e., in the
aftermath of the crisis and the structural reforms.
Second, some of the other variables designed to capture the demand side influences in the
labor market also had significant effects on off-farm employment, though generally not as strongly as
the educational characteristics of the farm household members. Notably, once again there were
interesting variations in these effects over time. In 1995, the only non-educational demand side factor
that played a role in determining this likelihood was location; households in or close to urban
locations being more likely to find off-farm employment. In the crisis year 1997, on the other hand,
the key non-educational factor driving this likelihood was a farm household’s non-wage (or asset)
income, reflecting its connections to commercial activities and its ability to bear search costs in a
market characterised by widespread unemployment, in the wake of industrial restructuring. By 2001,
however, still with high unemployment rates but off-farm employment dominated by the private
sector, prima facie evidence of discrimination against minorities was apparent. In 2001, even after
controlling for education, location and demographic characteristics of the households, ethnic minority
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(or non-Bulgarian) households had become less likely to gain access to off-farm jobs than households
of Bulgarian ethnicity.
Finally, a few other household level characteristics are also shown to have affected the
likelihood of off-farm employment. Of these, the most notable are the proportion of elderly people in
the household, the mean of adults in the household, and the gender of the household head. The
likelihood of off-farm employment was negatively related to both the proportion of elderly people and
the dummy for a female headed household, suggesting that older workers and members of poorer
households may have been less employable in off-farm activities. The lower employability of
members of poorer households is consistent with the major body of development theory (e.g.,
Dasgupta, 1993) and also with the importance of the ability to bear search costs in determining labor
market outcomes. The negative impact of the proportion of elderly people in the household might
imply the need for these and/or other potential workers in the household to remain at home to provide
care. However, the fact that no such negative influence is observed for the proportions of children in
the household (and that the effect of the proportion of those 0-6 is positive and significant in the crisis
year 1997) casts doubt on the need to provide care at home explanation and possibly points to the
greater need for outside employment in the presence of young children with needs that the farm
cannot supply. Moreover, the declining relevance of the skills and experience of older workers is also
supported by the strong negative effect of the square of mean age of adults.
As such, our results are consistent with our hypothesis that the farm-owning households in
our sample are involved in subsistence farming such that off-farm labor supply by these households is
driven by demand for labor in the off-farm labor market. It is possible, however, that the sample may
consist largely of subsistence farmers, it could also include a fair number of genuine commercial
farmers with behavior resembling that of farm households in the neo-classical literature in which the
separation principle is deemed to hold.17
In order to examine this possibility, we distinguish between commercial and non-commercial
farms in our sample, on the basis of data on sale of agricultural produce. In the absence of any
obvious cut-off sale volume for a subsistence farmer, we opt for the conservative cut off of zero sales;
a household is deemed to a subsistence farmer if it does not sell any of its production, and a
commercial farmer if it sells any of it.. Even with this restrictive criterion, we find that in our samples
for 1995, 1997 and 2001, the proportions of subsistence or non-commercial farms are 79 percent, 71
percent and 85 percent, respectively. We estimate our model separately for both subsistence and
commercial farms, for each of the years, and find that the results are remarkably similar for both types
of farms, with off-farm labor supply being determined not by farm characteristics but by education of

17

We thank an anonymous referee for drawing our attention to this possibility.
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household members and other factors such as (urban) location that affect labor demand. 18 In the
interest of brevity, we do not report these results, but they are available upon request.

Conclusions
Three general conclusions emerge from this study.
First, and foremost, our results for Bulgaria confirm that in the context of transition or, more
generally, in circumstances where on-farm labor and land productivity were very low and off-farm
labor markets are subject to adverse shocks as in privatization, financial or other crises, observed offfarm employment is almost completely explained by the particular characteristics that would make
members of farm households especially attractive to off-farm employers. Hence, whereas in more
normal years, education of each higher level of education is likely to boost employability, in a crisis
year only the highest level (university education) is shown to help much and the benefit of general
secondary education is negligible. Similarly, asset or non-labor income, instead of having a negative
effect on off-farm labor supply as in the standard supply- driven models of labor supply, has a strong
and highly significant positive in the crisis year 1997. Similarly, the negative effect of female
headship is large and significant only in the crisis year 1997 and in 2001 when unemployment was
still just as high. By the same token, the negative effect of the ethnic minority dummy is negative and
significant only when both unemployment is high and privatization had progressed quite far. While in
normal years, there is an extremely strong negative effect of the proportion of household members
over 60 and the positive effect of the mean age of adults is relatively low, the former is less negative
and less significant and the latter more positive and more significant in the crisis year 1997. The asset
income, female headship, ethnic minority and age effects would seem to suggest that households with
asset income, male heads, non-minority status and somewhat older adults, may all be better connected
to job providers and better able to finance job search than others. This conclusion should be of
importance for planning programs designed to target the kinds of farm households which would be
most adversely affected by financial or other crises in the non-farm sector. It also underscores the
importance of farm households accumulating assets and developing contacts with potential off-farm
employers during good years to help them in job search and securing off-farm employment in crisis
years. Finally, it calls attention to the greater vulnerability of ethnic minorities to discrimination in
off-farm labor markets when state firms are privatized.
Second, since all three of the surveyed years were characterized by excess supply in off-farm
labor markets, as hypothesized, there is virtually no evidence of the influence of farm characteristics
or substitutions among activities within farm households that are suggested in the standard
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There was no convergence for the “commercial” sample for 2001 which was comprised of only 77
observations. However, the very fact that 85 percent of the households in the sample were non-commercial or
subsistence even on the basis of a very restrictive criterion suggests that our treatment of these households as
subsistence farmers was generally valid for 2001 as well.
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neoclassical models of off-farm labor supply. Similarly, there is little support for the argument that
off-farm employment is an ex post consumption-smoothing reaction to low farm income.
Third, while education continued to play perhaps the most important role throughout the
Bulgarian transition, as unemployment increased and restructuring brought new skills to the fore and
rendered some old ones redundant, the usefulness of different types and levels of education changed
rather sharply. In particular, the importance of vocational and university education increased while the
earlier positive effect of general secondary education declined and by 2001 disappeared altogether.
Given the likelihood that periodic shocks from financial crises and adverse trade shocks in this
increasingly globalized world will continue to be felt from time to time and that many countries have
not yet experienced the restructuring that comes with privatization and opening up to the outside
world, it is believed that the lessons of experience with the dramatic shocks in the off-farm sector in
the transition economies of CEE and elsewhere will continue to be valuable for the indefinite future.
Naturally, it would be highly desirable to extend this research in the following directions: (1)
by examining the consequences for the influences noted here after environmental conditions in
Bulgaria changed for the better after 2001 and agricultural productivity may have increased
somewhat; (2) to compare the off-farm labor experience in other transition economies and developing
countries going through restructuring and the crises they breed to see how general the patterns
observed in Bulgaria were, and (3) to examine the influence of other farm characteristics and off-farm
employment characteristics not measured in the BIHS surveys utilized in this study.
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Table 1: Means and standard deviations for all variables used in each survey year
1995
No offOff-farm
farm labor
labor
Farm characteristics
Dummy for cooperative
membership
Proportion of households reporting
farm equipment
Size of land (decares)
Education
Proportion of adults with general
secondary education
Proportion of adults with
vocational education
Proportion of adults with
university education
Other factors affecting labor demand
Asset/non-labor income

1997
No offOff-farm
farm labor
labor

2001
No offOff-farm
farm labor
labor

0.09
(0.27)
0.39
(0.49)
41.40
(472.66)

0.06
(0.22)
0.39
(0.48)
8.56
(42.68)

0.20
(0.37)
0.26
(0.44)
25.98
(74.20)

0.15
(0.32)
0.33
(0.47)
36.26
(145.03)

0.03
(0.15)
0.33
(0.47)
77.52
(1454.10)

0.04
(0.19)
0.33
(0.47)
17.30
(79.13)

0.14
(0.31)
0.21
(0.37)
0.04
(0.17)

0.21
(0.30)
0.37
(0.38)
0.09
(0.24)

0.19
(0.33)
0.25
(0.42)
0.04
(0.16)

0.20
(0.30)
0.41
(0.37)
0.12
(0.26)

0.16
(0.31)
0.29
(0.42)
0.03
(0.14)

0.15
(0.27)
0.51
(0.40)
0.08
(0.21)

0.32
(0.47)
0.13
(0.34)
0.51
(0.50)

0.20
(0.40)
0.20
(0.40)
0.38
(0.49)

0.30
(0.46)
0.15
(0.36)
0.54
(0.50)

0.33
(0.47)
0.31
(0.46)
0.24
(0.43)

0.41
(0.49)
0.12
(0.32)
0.44
(0.50)

2.62
(1.05)
39.90
(7.45)
0.11
(0.23)
0.31
(0.42)
0.2701
(0.4507)
0.1195
(0.1763)
0.86
(0.35)

2.03
(1.09)
43.96
(10.02)
0.06
(0.18)
0.24
(0.47)
0.5333
(0.6511)
0.2254
(0.2354)
0.51
(0.50)

2.61
(1.01)
39.88
(7.06)
0.09
(0.20)
0.28
(0.39)
0.2883
(0.5032)
0.1276
(0.1610)
0.70
(0.46)

1.92
(1.03)
44.41
(10.30)
0.07
(0.20)
0.26
(0.44)
0.5267
(0.6473)
0.2265
(0.2496)
0.52
(0.50)

2.63
(1.11)
40.89
(7.84)
0.08
(0.17)
0.27
(0.41)
0.3232
(0.5152)
0.1427
(0.1948)
0.70
(0.46)

209

336

0.28
(0.45)
Dummy for ethnic minority
0.21
(0.41)
Dummy for urban location
0.25
(0.43)
Control variables: Other household characteristics
Number of adults
1.88
(0.98)
Mean age of adults
46.49
(9.90)
Mean age if adults sq.
0.05
(0.16)
Proportion of household members
0.19
0-6
(0.39)
Proportion of household members
0.5921
7-18
(0.6588)
Proportion of household members
0.2561
older than 60
(0.2511)
Dummy for female head
0.77
(0.42)

Number of observations
189
397
241
389
Note: The values within parentheses are standard deviations. The unit of measurement is households.
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Table 2: Determinants of off-farm labor supply (Probit analysis – marginal effects)
Farm characteristics
Dummy for cooperative membership
Dummy for farm equipment
Size of land (decares)
Education
Proportion of adults with general secondary education
Proportion of adults with vocational education
Proportion of adults with university education
Other factors affecting labor demand
Asset/non-labor income
Dummy for ethnic minority
Dummy for urban location
Regional dummy variables
Control variables
Number of adults
Mean age of adults
Mean age if adults sq.
Proportion of household members 0-6
Proportion of household members 7-18
Proportion of household members older than 60
Dummy for female head
Dummy for married head

1995

1997

2001

- 0.04
(0.08)
0.05
(0.04)
- 0.0004
(0.0001)

- 0.06
(0.05)
0.06
(0.04)
- 0.00004
(0.0002)

0.04
(0.11)
0.02
(0.05)
- 0.00005
(0.00004)

0.19 ***
(0.07)
0.15 **
(0.06)
0.18 *
(0.11)

0.10
(0.07)
0.21 ***
(0.06)
0.48 ***
(0.11)

0.002
(0.08)
0.27 ***
(0.06)
0.39 ***
(0.014)

0.07
(0.04)
- 0.10
(0.04)
0.14 ***
(0.04)
Yes

0.14 ***
(0.04)
0.07
(0.04)
- 0.07
(0.07)
Yes ***

0.08
(0.05)
- 0.39 ***
(0.07)
0.04
(0.05)
Yes

0.05 *
(0.03)
0.06 ***
(0.02)
- 0.0008 ***
(0.0002)
0.23
(0.23)
0.05
(0.14)
- 0.33 ***
(0.12)
0.08
(0.07)
0.11
(0.07)

0.01
(0.03)
0.11 ***
(0.02)
- 0.001 ***
(0.0002)
0.53 **
(0.25)
- 0.02
(0.15)
- 0.27 *
(0.14)
- 0.19 **
(0.08)
0.03
(0.06)

0.10 ***
(0.02)
0.05 **
(0.02)
- 0.0007 **
(0.0003)
0.04
(0.29)
0.02
(0.15)
- 0.31 **
(0.14)
- 0.23 ***
(0.07)
0.04
(0.06)

Log likelihood
- 276.76
- 330.09
- 265.37
LR chi-square
183.37 ***
178.08 ***
194.91 ***
Pseudo R-square
0.25
0.21
0.27
Number of observations
586
630
545
Notes: The values with parentheses are robust standard errors. ***, ** and * indicate significance at 1%, 5% and
10% levels, respectively. The unit of measurement is households.

19

