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The role of non-pecuniary benefits in the labour allocation decision of
farmers.

Peter Howley, * Emma Dillon and Thia Hennessy

Abstract

Previous research has primarily focused on the impact of economic variables in

explaining the off farm labour allocation decisions of principal farm operators. This study

finds attitudes regarding the non-pecuniary benefits associated with the farming lifestyle

also significantly affect behaviour by acting as a strong disincentive to farmers towards

working off farm. This may suggest that even if economic returns are greater in the off-

farm labour market, farmers may not supply additional labour off farm. We also

employed separate models of off-farm labour market participation and off-farm labour

supply and found certain variables such as a farm operator’s age and the level of

diversification undergone by the farm business affect off farm labour market participation

and hours supplied differently.
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1. Introduction

Off farm employment now has an important role in ameliorating the effects of relatively

low agricultural incomes and in effect enabling farm families to remain on the land and to

retain an effective link with agriculture (Keeney and Matthews, 2000; Kimihi and

Nachlieli, 2001). As noted by Huffman (1998), as agriculture continues to adjust to new

farm and trade policies as well as new technologies a better understanding of the

economics of time allocation will hold important implications for the well being of farm

people. Furthermore, farmers’ responsiveness to local labour market conditions and how

that responsiveness changes as demographic factors change will affect the design and

effectiveness of government programs (Howard and Swidinsky, 2000).

The objective of this paper is to provide new econometric evidence relating to the supply

of off-farm labour by principal farm operators. A double hurdle model is formulated to

examine the off-farm labour supply decisions of principal farm operators as it allows the

joint modelling of (i) the decision whether or not to participate in the labour market; and

(ii) the amount of time the participant allocates to off-farm work. To date, research on the

off-farm employment decisions of farm operators has been dominated by an analysis of

the impact of economic variables. This study extends previous work by specifically

examining the role of perceptions regarding the non-pecuniary benefits associated with

farm relative to non-farm work on off farm labour allocation choices. The specific

hypothesis explored in this article is that the presence of a variety of non-pecuniary

benefits associated with the farming lifestyle acts as a strong disincentive to principal

farm operators in taking up off-farm employment. In other words, farmers may have an

incentive to continue with on farm labour even when they can achieve much greater

economic returns in alternative employment.
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Previous research has shown that a substantial proportion of farmers operate at a market

loss (see Hennessy et al. 2005; Hoppe and Banker, 2006) which suggests that there could

be a variety of non-pecuniary benefits associated with farm work. It has been suggested

that farming may be a vocation that may be valued in itself (Ackerman, et al., 1989;

Herrmann and Uttitz, 1990; Willock et at. 1999a; 1999b). Vanclay (2004) asserts that

farmers seek to make a reasonable income with each farmer defining what is reasonable

for themselves and that the additional lifestyle benefits associated with farming

compensate farmers for those times when income may be less that what they could

achieve in other endeavours. Key (2005) describe how attributes associated with farming

such as independence and pride associated with business ownership are valuable to

farmers and these attributes may not be observable in other types of employment.

Outside of agriculture it has been widely reported that the self employed report much

greater levels of satisfaction with their jobs (Hamilton, 2000).

Recent research has documented the impact of personal characteristics of the farm

operator such as both age and education on off farm labour allocation decisions (Lass and

Gempesaw, 1992; Howard and Swidinsky, 2000). Structural farm factors have also been

found to have a significant effect with farm size in particular found to be negatively

associated with off farm labour supply (Lass et al., 1989; Hennessy and Rehman, 2008).

Additionally, dairy farmers have generally been found to work less off farm than other

farm types (Hennessy and Rehman, 2008). The effect of geographic characteristics has

also been widely explored. In particular, the proximity of farms to areas with high

population densities has been found to have a positive effect on off farm labour supply as

these are likely to present more non-farm job opportunities than sparsely populated

communities (Huffman 1980; Weersink 1992; Lim-Applegate et al. 2002). Finally,
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government payments have also been found to effect off-farm labour supply (Mishra and

Goodwin, 1997; El-Osta et al., 2004; 2008; Key and Roberts, 2009).

To date, research in this area has generally not considered the role of non-pecuniary

attributes in explaining farmers’ off farm labour market behaviour. One study which

does provide some empirical support for the effect of non-pecuniary factors is that by

Key and Roberts (2009). Using data from three farm household surveys the study found

a large differential between the on farm and off farm hourly wage rate which as the

authors outline suggests the possibility of substantial non-pecuniary benefits from

farming. This study adds to this work by examining farmers’ perceptions regarding the

non-monetary benefits associated with farm relative to non farm work and modelling the

impact of these perceptions on the off farm labour allocation decisions of farm operators.

More specifically, using farmers’ response to various attitudinal statements, this study

derives a variable representing the extent to which a principal farm operator perceives

there to be a variety of non-pecuniary benefits from farming. Separate models are then

developed to examine the effect of this variable on off farm labour market participation

and off farm labour supply. Employing separate models of off farm labour market

participation and off farm labour supply as opposed to a single equation model has the

added advantage of allowing us to ascertain if certain variables can affect off farm labour

market participation and hours supplied differently.

2. Theoretical model

The labour allocation decisions of farm operators are usefully viewed through an

agricultural household model that integrates agricultural production, consumption and

labour supply decisions into a single framework. The individual farm operator is assumed
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to allocate time to farm work, off-farm work, and leisure so that the marginal values of

time devoted to the activities are equal. Since the principal farm operator provides the

majority of total on farm family labour it is likely that they derive the bulk of any

potential non-pecuniary benefits that may exist. As such we simplify the analysis by

focusing on the labour allocation decisions of the principal farm operator and hence

ignoring the potential interdependence of the labour allocation decision between the

operator and spouse (although the spouse’s off-farm work is considered directly). A brief

overview of the agricultural household model is given below (see Huffman (1991),

Mishra and Goodwin (1997) and Weersink et al. (1998) for a more detailed overview of

the agricultural household model). A farm operator is assumed to act in order to

maximise his utility function, U which is a function of consumption C and Leisure time

L. That is:

Maximise U = ƒ(C,L) (1)

subject to

T = L + O + F,   O ≥ 0,                                                     (2) 

CPc = WO + Y, (3)

W = ƒ(H) (4)

Here utility is maximized subject to time and budget constraints. A farmer’s total time

endowment T is finite and is assumed to be allocated between leisure (L), off-farm work

(O) and farm work (F) so as to maximize utility. The time allocated to leisure and farm

work is positive but the time allocated to off-farm work may be zero, hence the inequality

in equation (2). Total utility is maximised by choosing hours of farm labour, off-farm

labour and leisure so that the marginal utilities of these hours, in their alternative uses, are

equal. Consumption goods, which are the reward for work either on or off the farm, are
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bought at a price Pc. The total amount spent on consumption goods is constrained by the

amount earned from farm income (Y) and off farm income (WO). Off farm income is the

product of the wage rate (W) and the hours worked off farm (O). The off-farm wage rate

W that the farm operator receives is a function of H, the farmer’s human capital.

The decision to participate in off-farm employment is binary; individuals take up off-

farm work when the wage offered exceeds their reserve wage rate, so that

P(Oi = 1) = P(Wr < W*) =  X (5)

Here P(Oi=1) is the probability of Oi=1, that is participation in off-farm employment

which occurs if the reserve wage (Wr) is less than the offered wage (W*). This in turn is

a function of a vector of exogenous variables (X) including potential non-pecuniary

benefits from farm work that influence the latent reserve and therefore the participation

decision. The amount of time spent working off the farm is determined by the optimal

levels of leisure hours and farm work hours such that:

O = T – L - F = f (W*,Y,X) (6)

Here the number of hours supplied to off-farm work O is a function of the off-farm wage,

farm income and other exogenous variables such as the non-pecuniary benefits from

farming.

One potential problem with developing a model of labour supply is that many operators

are not employed off-farm. Modelling labour supply in such circumstances will mean that

all zero observations are interpreted as corner solutions, i.e. the farm operator is assumed
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to be a participant who chooses not to work at the current level of exogenous variables

such as wages (Matshe and Young, 2004). Operators who work off-farm may, however,

be systematically different in terms of unobservable characteristics from those who do

not work off-farm. As a result, estimating a model of off farm labour allocation in which

participants and non-participants are combined may be subject to selection bias.

One solution to this problem is to model the off farm labour allocation choices of farm

operators as two separate decisions: (i) whether or not to participate in the labour market;

and (ii) for those who do engage in off farm employment the amount of time the

participant allocates to off-farm work. This has the further advantage that it does not

assume that the same variables that effect the decision to participate in the off-farm

labour market will also have the same effect on off farm labour supply. Under this

specification, if farm operators work off farm then a two stage process must have been

completed. First, the individual has decided to participate in the labour market, and

second, has allocated some time to this off-farm work. Essentially the model operates by

assuming the existence of two latent variables: 1y , associated with the individual’s

decision to participate in the off-farm labour market, and 2y , associated with the decision

of how many hours to work off farm. First the probability of engaging in off-farm work

is:

1y = 1x  1 + 1u (7)

and conditional on clearing the first hurdle the number of hours supplied to off farm work

can be specified as:

2y = 2x  2 + 2u (8)
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Where 1x represents those variables used to explain the participation decision and

2x represents those variables used to explain the hours of work decision. In the survey,

farmers were first asked to indicate if they had an off farm job. Those that gave a

positive response were then given specific hours groupings (less than 10, 10-20, 20-30,

30-40, 40-50 and over 50 hours per week) and asked to indicate which one most

accurately reflected the amount of time they spent working off farm. Given the structure

of these variables a binary logit model was specified to determine what factors affected

farmers decision to engage in off farm work and a Generalised Tobit Interval model was

specified to examine the factors that affect the off farm labour supply of farm operators

who cleared the first hurdle i.e. decided to engage in off farm work.

In the Tobit model the interval chosen by each individual is specified as y = . 

where  is the deterministic component and  is the error term. It is assumed

that ),0(~ 2 IN  . The Generalized Tobit Interval model employs a log-likelihood

function adjusted to make provision for point, left-censored, right-censored and interval

data. For individuals Cj , we observe jy
, i.e. point data and for respondents Rj are

right censored; we know only that the unobserved jy
is greater than or equal to Rjy

.

Finally respondents Ij are intervals; we know only that the unobserved jy
is in the

interval
],[ 21 jj yy
. The log likelihood is given by:
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where () is the standard cumulative normal and jy
is the weight of the jth individual.

3. Data

The data utilized in this study comes from a nationally representative survey of 607

farmers conducted over 12 weeks between August and October 2011. A quota controlled

sampling procedure was followed to ensure that the survey was nationally representative

for the population aged 15 years and above. Quota sampling sets demographic quotas on

the sample based on known population distribution figures. The quotas used here were

based on known population distribution figures in relation to specific farm types taken

from the Central Statistics Office. In relation to employment status, survey respondents

were asked to indicate if they had an off-farm job. Those that indicated that they had an

alternative source of employment were then given various categories in 10 hour intervals

ranging from less than 10 to over 50 per week. As such the variable representing labour

supply took the form of a categorical interval variable which was right censored at over

50 hours. Twenty eight percent of farm operators were engaged in off farm employment

and of those working the median value of hours supplied was the 20-30 hour interval.

Table 1 presents more detail in relation to the variables utilised in the labour participation

and supply models.

Insert table 1 here
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Farmers’ perceptions regarding the non-pecuniary benefits associated with farm relative

to non farm work were captured by including 3 attitudinal statements in the

questionnaire. Survey respondents were asked to indicate how much they agreed or

disagreed with each statement on a scale from 1 to 10 with 1 being completely disagree

and 10 being completely agree. A factor analysis was employed on the various attitudinal

statements which facilitated identification of underlying relationships among the multiple

value items and provided a statistical test of the validity of the classification of our

construct. Factor analysis is predominantly concerned with data reduction and is

performed by examining the pattern of correlations (or covariances) among independent

variables and reveals simple underlying structures among these variables using analytical

solutions from linear algebra. If some of the original variables are highly correlated, they

are effectively ‘saying the same thing’ and factor analysis identifies a smaller number of

common factors that account for most of the variation in ratings (Kline and Wichelns,

1998).

Factor loading coefficients were used to compute standardized factor scores for survey

respondents with each having a mean of zero and a standard deviation of one. Each of the

respondent’s factor scores are relative to the sample mean, which corrects for any

potential bias accruing from respondents giving positive responses “yea-saying” (Blamey

et al., 1999). The results from the factor analysis of the attitudinal statements designed

to capture perceptions regarding the non-pecuniary benefits associated with farm work

along with their overall mean scores are presented in table 2. The three multiple value

items had high factor loading coefficients on one factor (which we labelled as ‘lifestyle’)

thus illustrating the unidimensionality of the derived construct. The individual factor

scores measure the extent to which farm operators feel that there are a variety of non-
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pecuniary benefits associated with farm work and were used as an explanatory variable to

examine their impact on the labour allocation decisions of farm operators.

Insert table 2 here

4. Results

On the whole, farm operators had a strong tendency to support the suggestion that they

are a number of non-monetary benefits associated with the farming experience as evident

by the high means scores on each of the attitudinal statements (see table 2). Apart from

an overall high mean score, a large number of farm operators completely agreed with

these statements i.e. gave these statements a score of 10 on the 10 point scale. For

instance, thirty seven percent of respondents completely agreed with the statement

“Farming is a more rewarding job in terms of quality of life, independence, lifestyle, than

it is in terms of money”. Forty and 24 percent of farmers completely agreed with the

statements: “I enjoy farming much more than I would other potential sources of

employment” and “I could make more money in other employment but I would miss

farming too much to give it up” respectively.

Table 3 presents the average mean level of agreement for each of the attitudinal

statements across individual farm types. While all farm types had a strong level of

agreement with each of these statements there were some interesting observed differences

in overall mean scores. The farm type with the strongest level of agreement was dairy

farmers which were closely followed by tillage farmers. These farm types would be

relatively more intensive in nature than livestock farms (cattle or sheep) and particularly

in the case of dairy would require a high degree of commitment in terms of time and
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labour from the principal farm operator. It could be that individuals who are willing to

commit relatively high levels of labour input to these farm activities are in turn more

likely to perceive that there are extra non-pecuniary benefits associated with farming. In

other words, it is the presence of these non-monetary benefits associated with farm

relative to non farm work that makes these individuals more likely to make the

commitment necessary to obtain a living from these relatively labour intensive systems of

farming.

Insert table 3 here

The results of the logit model examining factors affecting off farm labour market

participation can be seen in table 4 with the results of the off farm labour supply model

following in table 5. To facilitate the interpretation of the relevant size and magnitude of

the effect of the explanatory variables on the probability of engaging in off-farm work,

table 4 also presents the odds ratios for the coefficients of the independent variables. The

odds ratios for the coefficients of the independent variables allows us to see the

likelihood that this variable category is associated with engaging in off farm work. The

column headed Odds StdX presents the odds ratios for a standard deviation change in the

independent variable which is particularly useful for evaluating the relative impact of

variables that are not discrete and on different scales.

In relation to age, the results in table 4 suggest that individuals who are between the ages

of 35 and 50 are over twice (2.27) as likely to engage in off farm work than individuals

aged 50 years or more. The effect of being between the ages of 15 and 35 is significantly

greater as this group of farm operators are, ceteris paribus, over three (3.07) times more

likely to participate in off farm work. For a one standard deviation increase in the level of
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education the odds of engaging in off farm work are 1.68 times greater, holding all other

variables constant. Farm operators with children are 1.66 times more likely to have an off

farm job and similarly farm operators who have a spouse in off farm employment are

themselves over three times (3.49) more likely to participate in the off farm labour

market. In relation to farm type, dairy farmers are 0.38 times more likely to have an off

farm job or put another way dairy farmers are 2.63 (1/0.38) times less likely to engage in

off-farm employment. A one standard deviation increase in the stocking rate which

corresponds to an increase of 23 farm animals decreases the odds of off farm employment

by a factor of 0.74. Similarly a one standard deviation increase in farm size decreases the

odds of engaging in off farm work by 0.58. Farm operators who have diversified the

farm business are 1.59 times more likely to engage in off-farm work. Farm indebtedness

was not found to have a statistically significant impact on off farm labour market

participation or off farm labour supply.

The derived variable ‘lifestyle’ held as representing the extent to which farm operators

perceive there to be a range of non-pecuniary benefits associated with farming has a

statistically significant negative effect on the probability of engaging in off-farm work. A

one standard deviation increase in the variable ‘lifestyle’, decreases the odds of having an

off farm job by a factor of 0.69. To provide a further illustration of the effect of this

variable on labour market participation we can compare the predicted probability of

engaging in off farm work for the individual with the highest and lowest scores on this

attitudinal construct holding all other variables at their means. The individual with the

lowest factor score had a mean predicted probability of participating in the labour market

of 0.61 whereas the individual with the highest score had a predicted probability of 0.16
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or in other words we would expect 16 percent of individuals with these characteristics to

engage in off farm work.

In terms of off farm labour supply, age and the variable representing the level of

diversification undergone by the farm business were found to have a different effect to

that observed in the off farm labour market participation model. Specifically, once

respondents clear the first hurdle (i.e. have made the decision to participate in the off

farm labour market) the results in table 5 would suggest that individuals aged between 35

and 50 are likely to work more hours off farm than individuals aged 15-35. The variable

representing the extent of farm diversification was found to be negatively associated with

off farm labour supply which was opposite to the effect observed in the off farm labour

market participation model.

Insert table 4 here

Insert table 5 here

5. Discussion

The results stemming from the off farm labour market participation and labour supply

models illustrate the impact of a wide range of factors on the labour allocation decisions

of farm operators. As expected older farm operators are less likely to participate in the

off-farm labour market. This is in keeping with the life cycle earnings hypothesis which

suggests that young farmers are generally more willing to do non farm work to finance

additional asserts, whereas older farmers may have sufficient income from other sources

(Lim-Applegate et al., 2002). The larger coefficient for the dummy variable representing

those aged 15-35 would suggest a non-linear relationship between age and off-farm

labour market participation rates. That is, while both individuals aged 15-35 and 35-50
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are more likely to participate in off-farm employment than those aged over 50, this effect

is greater for the relatively younger age category. In relation to labour supply the relative

magnitude of both age coefficients change. That is, the effect of being aged 35-50 on the

amount of hours supplied to the off farm labour market is now much greater than being

aged 15-35. One possible explanation is that young farmers (e.g. those aged 15-35) are

more likely to engage in off farm work in keeping with the life-cycle earnings hypothesis,

but once that decision is made individuals in the age group 35 to 50 are likely to supply

more hours as they may perhaps enjoy higher wage rates due to greater levels of work

experience.

Education was found to have a positive effect on off farm labour market participation and

supply which supports previous findings by Lim-Applegate et al. (2002) and Lass and

Gempesaw (1992). Farm operators with spouses with an off-farm job or income are also

more likely to participate in off-farm employment which again is supportive of previous

research (Lass and Gempesaw 1992; Howard and Swidinsky, 2000). It could be that

having a spouse with alternative income from outside the farm may be indicative of a

family receptive to opportunities outside of agriculture (Howard and Swidinsky, 2000).

The presence of children was also found to have a positive effect on the probability of a

farmer participating in the off-farm labour market. It seems reasonable to hypothesise

that households with children would face tighter budget constraints and be under

relatively more pressure to obtain extra income from outside the farm. In relation to

labour supply, the sign on the coefficients representing farm operators with children and

those who have spouses with an off farm job or income were the same as that observed in

the labour participation model although not statistically significant. However, given the
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relatively small sample size in the labour supply model it is possible that with a larger

number of observations one or both of these variables could be statistically significant.

Dairy farmers were less likely to engage in off farm work and those that do were also

likely to work less hours than other farm types which would be in line with previous

research (Lim-Applegate et al., 2002; Hennessy and Rehman, 2008). Dairy farming

requires the presence of a farmer at certain times of the day and therefore they do not

have a lot of flexibility with their time. In addition, the marginal productivity of dairy

farmers is generally higher than that observed on other farm types. Stocking rate was also

negatively associated with participation which probably captures the fact that farms with

higher stocking rates are relatively more intensive with farmers having less time to spend

on non-farm activities. The final farm structural variable examined was farm size which

was also found to be negatively associated with off farm labour market participation and

off farm labour supply. This perhaps reflects the fact that operators on relatively larger

farms would have both less time and need to engage in off farm employment.

Farmers who have diversified their farm business were more likely to engage in off farm

employment, but once participating in the off-farm labour market were likely to have

lower levels of off farm labour supply. One possible explanation here is that farmers who

have diversified are under greater financial pressure to obtain alternative sources of

income to fund any investments accruing from their diversification activity and as such

more likely to seek off farm employment. Once in the off farm labour market they are,

however, likely to choose options that minimise the amount of hours spent on off farm

work due to perhaps extra time constraints associated with their diversification activity.
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In addition to a consideration of economic factors, farm operators may consider

differences in the non-pecuniary benefits associated with farm and non-farm work. More

precisely, even in the face of greater economic returns in the off-farm labour market,

farm operators could choose to allocate more time to on farm work due to the extra non-

pecuniary benefits obtained. The analysis presented here would suggest that farmers do

indeed generally perceive that there are extra non-pecuniary benefits associated with farm

as opposed to non-farm work. This perception, in turn, was also shown to act as a

disincentive for farm operators in terms of off farm labour market participation and

supply. It could be suggested that farmers, to a large extent at least, are perhaps not just

driven by financial goals but are also influenced by goals in relation to the satisfaction

associated with farm work. Farmers may fear a possible diminution in the lifestyle and

social benefits associated with farm work if they take up off farm employment.

6. Conclusion

This study examined the impact of a diverse range of factors on the labour allocation

decisions of principal farm operators. Separate models of off-farm labour market

participation and supply were employed which corrected for potential selection bias as

well as accounting for potential differences in the effect of variables on both off farm

labour market participation and off farm labour supply. Age was found to be negatively

related to off farm labour market participation in that the probability of having an off-

farm job decreased with age. In contrast to the effect observed in the off farm labour

market participation model, individuals aged 35 to 50 were much more likely to allocate

hours to off farm work than the younger age cohort (15-35). This perhaps captures the

fact that once the decision to participate in off farm employment is taken, the relatively

older age group will generally enjoy higher wages and thus have a greater incentive to
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allocate additional hours to off farm labour. Education was positively related with off

farm labour market participation and supply which would suggest that, for this sample of

farmers at least, the increase in the marginal returns from education is greater for off-

farm rather than non-farm work.

Farm household characteristics also strongly affected off farm labour market participation

decisions as the presence of children and having a spouse with an off-farm job or income

both increased the probability of engaging in off-farm work. Similarly, structural farm

factors such as farm size, farm system and stocking rate were also found to have a

significant effect on farm operators off farm labour allocation decisions. Whether a farm

operator had diversified the farm business also affected off farm labour market

participation and supply but in opposite directions. More specifically, farm

diversification increased the probability of a farmer engaging in off farm work but

decreased off farm labour supply. It could be that extra investments made in relation to

diversification explain the positive impact on off farm labour market participation but

additional time constraints explain the finding in relation to off farm labour supply.

In addition to an examination of the effect of demographic and structural farm factors this

study extended previous research by examining the role of perceptions regarding the non-

pecuniary benefits from farming on the labour allocation decisions of principal farm

operators. The results suggest that farmers, for the most part, feel that there are a variety

of non-pecuniary benefits associated with farm work. These perceptions, in turn, acted as

a strong disincentive to farmers towards working off farm. Failing to take account of the

role of non-pecuniary benefits may mean that the supply response from farmers in

response to changes in the off farm labour market such as an increase in the off farm
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wage will be overestimated. Due to the non-monetary benefits associated with the on

farm work experience many farmers may be reluctant to allocate their time to off farm

work even if the marginal returns to off farm income are higher. That is, these non-

monetary benefits may act as a compensatory mechanism to farmers even if they could

obtain higher incomes in other endeavours.

In relation to future work it would be useful to determine which non-pecuniary attributes

are most valuable to farmers. Some possibilities here include the utility derived from

being self-employed, the prestige associated with land ownership, the benefits from

working outdoors/nature and the benefits accruing from social interaction with other

farmers and individuals in the agricultural sector. Finally, it would also be useful to

explore the effect of perceptions regarding the non-pecuniary benefits from farming on

farmers’ behaviour across a wide range of farm activities. It is likely that non-pecuniary

attributes in addition to economic variables will influence farmers’ decision-making. It

would be useful, therefore, to incorporate perceptions regarding the non non-pecuniary

benefits from farming in economic models of farm behaviour as this could lead to much

more accurate predictions of farmers’ response to policy changes.
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List of tables

Table 1: Data for labour allocation models
Variable Description

Age 15-35 1 aged between 0 and 35, 0 otherwise

Age 35-50 1 aged between 35 and 50, 0 otherwise

Education 1 = completed primary, 2 = some secondary, 3 = completed secondary, 4
= professional qualification to diploma level, 5 = University degree, 6 =
Postgraduate education

Children 1 has children, 0 otherwise

Spouse working 1 spouse has an off-farm job, 0 otherwise

Dairying 1 diary farmers, 0 otherwise

Farm size 1 = <10 ha, 2 = 10-25 ha, 3 = 25-50 ha, 4 = 50-75 ha, 5 = 57-100 ha, 6 =
100-150 ha, 7 = 150 plus

Stocking rate No of livestock (cattle or sheep)/Farm size

Diversification 1=farmers who report that they have diversified a great deal or diversified
somewhat, 0 = have not diversified or don’t know

Debt 1 = No debt associated with the farm business, 2 = Lightly in debt, 3 =
heavily in debt

Lifestyle Variable measuring the degree to which principal farm operators feel
there are extra non-pecuniary benefits associated with farm relative to
farm work

Table 2: Factor loadings
Factor
scores

Mean scores

Lifestyle
Farming is a more rewarding job in terms of quality of life,
independence, lifestyle than it is in terms of money .848 8.36
I enjoy farming much more than I would other potential
sources of employment .856 8.35
I could make more money in other employment but I would
miss farming too much to give it up .514 6.92

Extraction method: principal component analysis
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Table 3: Level of agreement or disagreement on a scale from 1 to 10 where 1 means you
completely disagree and 10 means you completely agree (average mean scores)

Cattle
(n= 324)

Sheep
(n=88)

Dairy
(n=123)

Tillage
(n=31)

Other
(n=41)

Farming is a more awarding job in terms
of quality of life, independence, lifestyle,
than it is in terms of money

8.22 7.88 9.04 8.96 7.92
I enjoy farming much more than I would
other potential sources of employment 8.12 8.03 9.13 9.1 7.88
I could make more money in other
employment but I would miss farming
too much to give it up 6.96 6.6 7.09 6.97 6.84

Table 4: Logit model examining factors affecting off farm labour market participation of
principal farm operators

Off farm job Coef. Std. Err.
Odds
ratio

Odds
StdX SDofX

Age 15-35 (over 50 is the reference category)*** 1.121 0.432 3.069 1.382 0.289

Age 35-50 (over 50 is the reference category *** 0.824 0.273 2.279 1.438 0.441

Education *** 0.516 0.117 1.676 1.765 1.100

Children (no children is the reference category) * 0.504 0.264 1.656 1.274 0.480
Spouse income (spouse does not have an off-farm job or
income is the reference category) *** 1.250 0.251 3.490 1.768 0.456

Dairying (non dairy farmers is the reference category) *** -0.963 0.337 0.382 0.674 0.410

Stocking rate ** -0.013 0.006 0.987 0.743 23.258

Farm size *** -0.404 0.102 0.667 0.579 1.351
Diversification (have not diversified is the reference
category) * 0.462 0.255 1.588 1.233 0.453

Debt -0.280 0.211 0.756 0.832 0.658

Lifestyle *** -0.362 0.112 0.696 0.692 1.016
N = 525
LR chi2(11) = 140.24

Prob > chi2 = 0.000
*** significant at 1% level, ** significant at 5% level, * significant at 10% level
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Table 5: Generalised Tobit Interval model of off farm labour supply of principal farm
operators

Hours supplied Coef. Std. Err.

Age 15-35 (over 50 is the reference category) -0.074 2.913

Age 35-50 (over 50 is the reference category *** 5.131 1.949

Education ** 1.887 0.818

Children (no children is the reference category) -2.993 2.058
Spouse income (spouse does not have an off-farm job or income is the
reference category) 1.704 1.824

Dairying (non dairy farmers is the reference category) ** -7.156 2.942

Stocking rate -0.021 0.039

Farm size * -1.407 0.762

Diversification (have not diversified is the reference category) *** -5.964 1.858

Debt 1.448 1.620

Lifestyle * -1.393 0.797
N = 151
LR chi2(11) = 38.48

Prob > chi2 = 0.000
*** significant at 1% level, ** significant at 5% level, * significant at 10% level


