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Abstract: The study is devoted to the comparative static analysis and econometric
estimation of farm household decisions under both standard and agricultural taxes. To account
for labor markets constraints a non-separable model is constructed implying increasing per-
unit costs of accessing labor markets. To control for tax-induced adjustments related to labor
market imperfections we compare the results to those derived from a separable approach,
assuming perfect labor markets. Theoretical results suggest that most tax-induced responses
are ambivalent mainly caused by shadow prices effects. Further, tax-induced effects differ
between the two model versions. In particular standard taxes may imply production
adjustments in the case of non-separability. Thus, income and value-added taxes are no more
necessarily superior to agricultural taxes. Econometric analysis using individual household
data from Mid-West Poland indicates remarkable responses to market surplus and input taxes.
In contrast, standard and land taxes imply only negligible production adjustments. Thus, they
seem to be superior, at least in the Polish case.
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I ntroduction

There ae d least two good reasons why taxation of agricultural households deserves specia
study and cannot sSmply be treaed as a standard taxation problem of non-peasant economies.
First, in many countries, espedally in developing and transition economies, the use of both
standard tax tools, value alded and income taxes, is limited. It is often costly to tax
transadions between producers and consumers by a value alded tax, espedally within the
farm household or in informa markets. Furthermore, difficulties in observing a household’s
annual income restrict the implementation of a well-defined income tax scheme (Ahmad and
Stern; Newbery).! Seownd, tax-induced farm household dedsions may be refleced
inadequately by conventional household and firm approadhes, dichotomizing consumption
and production dedsions. In particular, when related markets are imperfedly competitive,
production organization and consumption choice ae jointly determined (Strauss.

Extensive literature refers to the identification of feasible taxation tools for peasants
households (*agricultural taxes’). In this context, agricultural taxes are surrogates for standard
taxes, in particular for income taxes. Prominent representatives include land taxes, output or
input taxes, and poll taxes (Bird; Rao; Burgess and Stern). In addition, some papers
investigate the analysis of tax-induced alocaion and dstribution effeds within partia
equili brium frameworks (Atkinson) and dual-economy approacdhes (Sah and Stiglitz), as well
as the gplication of optimal taxation models to peasant economies (Heady and Mitra; Stigliz
and Dasgupe; Munk). In contrast, studies focusng on the rigorous derivation of farm
household dedsions to tax policies are rare. Ahmad and Stern examine the farm household
effeds of several agricultural tax tools (marked surplus, grossoutput, and input taxes) within
a gmplified theoreticd farm household approadh. Chambers and Lopez analyze the
implications of standard taxes (income, profit, and consumption taxes) on financialy
constrained farm households within a dynamic gpproach. Lopez @nsiders sveral income tax
bradets by the estimation of farm household dedsions, but does not explicitly examine their
implicaions on consumption and production dedsions.

This dudy is devoted to the theoreticd analysis and empiricd estimation of farm
household dedsions under both standard and agricultural taxes, assuming labor markets are
imperfed®. Binding hours constraints in off-farm employment may prevent a mmplete
adjustment in agricultural labor markets (Benjamin). Family and hired labor may be imperfed
substitutes in agricultural production (Deolalikar and Vijverberg; Jakoby). Also, farmers may
have preferences towards working on or off the farm (LopeZ2). In addition, costs asciated
with labor market transadion, can explain why households have different relationships to the
labor markets (Sadoulet, de Janvry and Benjamin).

To acount for imperfed labor markets, a non-separable farm household model is
constructed. The model implies increasing per-unit costs in accessng both the market for
hired on-farm labor and the market for off-farm family labor. Thus, the relevant wage rate is
endogenoudly determined. The alvantage of this methodology is twofold. First, the model
acounts for several kinds of labor market imperfedions, notably institutional restrictions
(e.g. binding hours ttled by colledive agreements), variable transadion costs in accessng
labor markets, or heterogeneity between hired and family labor on-farm and also between
family labor on and off the farm (Low 1982 1986. In particular, it differs from former

! Diamond and Mirrlesspoint out that problems arise with models considering taxation of all transactions, but in
fact some transactions may not be taxable. They explicitly refer to subsistence agriculture, where in particular
transactions with consumers are hard to tax.

2 Newbery argues that theincidenceof agricultural taxesis different from that of standard taxes, and will depend
on the way the labor markets operate.



approaches, which assume ether a completely absent labor market or an exogenously fixed
rationing of off-farm employment. Sewnd, the gproad is applicable for various labor
market regimes, including the cases in which farms smultaneously hire on-farm labor and sell
off-farm labor.

We investigate the comparative static to compare production, consumption and labor
market effeds caused by alternative tax policies. In detail, we analyze an income and value-
added tax, the main standard tax tools, as well as an off-farm income tax (‘wage tax’) and
several agricultura taxes (marked surplus, input and land taxes). To control for tax-induced
adjustments related to labor market imperfedions, we @mpare the results to those derived
from a separable gpproadh assuming perfed labor markets. These cmparisons allow us to at
least examine basic rules regarding the optimality of the tax tools under consideration, at least
from the dficiency point of view.® Since in a world of perfed markets sandard taxes are
superior to agricultural taxes and land taxes are superior to the other agricultural taxes, it
seamsto be interesting whether this ranking holds when labor markets are onstrained.

The eonometric analysis is based on a full-spedfied non-separable farm household
model and relies on individual household data from severa regions in Mid-West Poland
(1991:1994. Based on the estimated parameters we derive ‘tax eladticities capturing the
direction and extent of tax-induced consumption, production, and labor market reacgions. We
compare the results with tax elasticities assuming separabili ty.

The M odél

To concentrate on the role of tax policies and labor market constraints, we cnstruct a static
model that ignores osme aspeds of farmers dedsions, notably (price) risk (Finkelshtain and
Chafant; Fafchamps) and credit constraints (Chambers and Lopez de Janwry et a.). The
model framework can cover both the cae of imperfed and, with few rearangements, perfed
labor markets. The farm household is assumed to maximize utility derived from consumption
and leisure subjed to a technology constraint (2), a time constraint (3), and a ‘tax-correded’
budget constraint (4). Therefore, farm households lve the following maximization problem:

0 mad(c)

subjed to

(2  G(xr)=0

B T -X+X"-X°-C =20

(1474 )RCo+RC, < (1-1, ) (1-7,) R X, + R (X, ~C,)B* PC, - (1+1,) R X
-g(XP)+@-1,) f (x7)+E}-1,R

Here U(c) is the farm household's utility function, which is assumed to be monotonicdly
increasing and strictly concave. ¢ is a vedor of consumption goods consisting of market
commodities (C), self-produced agricultural goods (Cy), and leisure (C)).

Vv

(4)

3 In their fundamental work, Diamond and Mirrlessargue that production efficiency is desirable within an
optimal taxation system, even if afull Pareto gptimum is not achived. Thus, tax tods that do not violate
production efficiency should to ke preferred unlessthere are administrative limitations or spedal distributional
reasons restricting their use.



Production technology (2) is represented by a multi-output, multi-input production
function (G(x,r):o), which is assuumed to be well behaved in the usual sense (Lau). Here
xOPG isavedor of production goods, expressed as netputs, and r is a vedor of quasi-fixed
fadors. The farm household is assumed to produce market (X;) and home-consumed (Xa)
agricultural goods using commercia Inputs (X,), labor (X ), and the quasi-fixed fadors land
and capital.

The farm household faces a time @nstraint (3) where T, denotes the total time
avallable. X, = X," + X" isthe total of on-farm labor time subdivided into family labor (X,")

and hired labor (X"). Furthermore, X® indicaes off-farm family labor and C; the leisure of

the family members. In general, four regimes of labor market participation are possble. First,
the farm household sells family labor and hires labor at the same time. Sewond, farmers
neither sell nor hire labor (autarky). Third and fourth, they either sell or hire labor. Note that
when labor markets are perfedly competitive, farm households will li kely either sell or hire
labor.

Farm household budget constraint® (4) states that a household’s gross of tax
expenditures (left-hand side of (4)) must not excedl its total net of tax income (right-hand
side). Households may receve income from farming and from off-farm employment. In
addition, it receves or pays transfers (E)°> which are determined exogenously. Here,
P;i=m,a,c,v denote the exogenous consumer and producer prices before tax and
@-1));j=y,ms,w, (1+7,);j=vat,v, and 1,, where 7, 0[0,1], are the parameters of tax
policies to be analyzed. Note that al taxes to be mnsidered here should be interpreted as
alternative tax policies.

In detail, (1+71,,) denotes the wefficient of the value-added tax. Legally and in non-

peasant households, total monetary expenditures are subjed to value-added taxes. For farm
households, however, internal transfer of self-produced agricultural goods cannot be observed
by tax authorities. Thus, only the expenditures for market commodities (P,C,) are subjed to

the value-added tax. The basis of the income tax (1-7,) is household’'s total income,
including profits from farming (Ff:xc +P X, -RX, —g(th)), where g(th) denotes hired

labor costs (seebelow), as well as off-farm labor income (f (X,S)), and transfers (E). Due to
the virtual absence of record keeping, farm income is often not taxable and thus only incomes
from off-farm employment can be taxed by a wage tax (1—-t,). Similarly, market surplus,
input, or land taxes are gplied as surrogates for an income tax. The base of the market
surplus tax (1-T,,) are revenues from sales of agricultural goods (R.X, +P,(X,-C,)),
asuming internal transfers are not taxable. Expenditures for commercia inputs (P, X,) such
as fertilizer and chemicds are subjed of the input tax (1+7,) and the market value of land is

taxed by aland tax (7,R).

4 To analyze the impact of the market surplus (T,s) and value-added taxes (), it becomes necessary to
differentiate between net sell ers and net buyers of the self-produced agricultural goods. In particular, dueto the

empirical evidencein our data base, we suppose that the household is anet supgier (X -C, >0).
® If E>0 (E<0) then the household recéves (pays) transfers.



To consider labor market imperfedions, revenues from off-farm employment and
hired labor costs are mnceptualized as functions of supgied f(X?) and hired g(X") labor
time. If perfedly competitive labor markets are to be asumed, then the functions are both
linea, with df(.)/oX>=R and dg(.)/dX] =R. Hence margina off-farm income or
marginal costs for hired labor are equal to the exogenoudly given wage rate (P)). In this case,
the farm household model is separable (between production and household dedsions).

In contrast, when labor markets are asumed to be imperfedly competitive both
functions become nonlinea with the following properties:
AF()/IX >0 9°F()/aX7<0 and dg()/dX >0, 3°g()/IX™ >0, respedively.
Now, off-farm income is an increasing and strictly concave function of supgied labor time.
Analogoudly, the asts of hired labor are an increasing and strictly convex function of hired
labor time. In this case, the price for labor and leisure (P;) is endogenously determined and
thus the farm household model is non-separable. The production and consumption dedsions
are simultaneously determined by the stationary solution of the equation system (1) to (4).

As argued before (see’Introduction’), this framework is applicable for several kinds of
labor market imperfedions. In particular, it acounts for labor market imperfedions which
lead to a deaeasing price dfedively recaved for ead further unit of off-farm employment
and to an increasing price dfedively paid for ead further unit of hired labor time. Hence,
such conditions can be interpreted as increasing per-units costs of accessng labor markets, or
in other words as increasing transadion costs.

Increasing transadion costs associated with working off the farm may be caused by an
increasing heterogeneity between on- and off-farm family labor. With a growing migration
household members are first transferring to the *best jobs followed by the ‘next best jobs
and so on (Low 1982 1986. Similarly, increasing search and transportation costs may leal to
a deaeasing net wage rate. Increasing per-unit costs of hired labor may result from increasing
seach, supervison, and monitoring adivities. It seans to be more and more difficult to find
the ‘right’ staff for the different and often farm-spedfic aeas of production. Moreover, with
increasing staff and hired labor time, respedively, the supervision and monitoring per-unit of
hired labor may become more wstly®. Similarly, the eistence of land-spedfic experience
may lead to a deaeasing subgtitutionality between family and hired labor. Hired labor
becomes lessproductive and the asts for a standardized hired labor unit increase.

Note that the gproacdh could additionally incorporates fixed costs of transadions that
are invariant to the traded quantity’, but also could affedt the farm household's dedsion to
participate in markets (Sadoulet, de Janvry and Benjamin for the labor markets; Goetz as well
as Key, Sadoulet and de Janvry for food markets, Skoufias for the land market). Fixed
transadion costs may include bargaining and negotiation efforts and transportation costs,
often taking placeonce per transadion, and are invariant to the level of transadion.

Taking fixed costs of accessng labor markets into acount might mainly contribute to
the eplanation of the different labor market participation regimes. hiring on-farm and
supdying off-farm labor simultaneoudly, autarky, either hiring on-farm or selling off-farm

® Key, Sadoulet and de Janvry (2000 statein contrast that search and supervision activiti es areindependent from
the quantity of hired labor.

7 1f fixed transaction cost are explicitly considered, it foll ows that f(X‘S) =f (X‘S)—KS and
§(x")=g(X")+«, wherethe household pays the fixed costs k_ if and only if it sells off-farm labor, and

pays k, if and only if it hires on-farm labor.



labor. This paper does not investigate the analysis of different market participation regimes
and thus we do not explicitly model fixed transadion costs within the theoretica framework.
We asaume that the farm household hires on-farm and supgies off-farm labor simultaneousdly.
Without any problems, the model is applicable for al other market participation schemes by
smply ‘ignoring’ the respective labor market function.

The stationary solutions to the maximization problem (1)-(4) determine the optimal
quantities of consumption and production goods, and the dlocaion of time, assuming there
exists an interior solution (A, @, 1 >0 and ¢,x > 0)%,

B U ()-Ar" =0 i0{m,a,}
6 oG ()+AR =0 i0{c,avl}
™M fO=R =90
(8) X —g (X')+f (X7)-R +E- R'C =0

2, (xr)+ 7 (x7) 2
9  G(xr)=0

(100 T +X +X"'-X°-C =0

Here A,9>0 are Lagrangian multipliers associated with the budget and the tedhnology
constraints, respedively. U,,G, f, and g, represent the first derivatives of the crresponding
utility, production, and labor market functions. P" = /A denotes the unobservable internal
wage in the cae of non-separability, where u is the Lagrangian multiplier associated with
the time constraint. In the separable version, R indicates the exogenous net of tax wage rate.
Furthermore, P, =(1+7,,)R, and P, =(1-1,,)P, represent the (‘tax-corrected’) dedsion
prices for consumption goods. The dedsion prices for production goods are indicated by
P =(1-1,)(1-1.)P, P =(1-1,)@-T)P ad B =(1-1,)(1+7,)R. In addtion, the
following definitionshold: R =7,R, " (.)=(1-7,)(1-7.) f (), and o ()=(1-7,)a().

Comparative Statics

To fadlitate the mmparative static analysis we transform the prima dedasion problem (1)-(4)
into a dua representation (Diewert). First we define a dua restricted profit function

N(p,r)= mxax{ p X|G(x,r) :O}, where p is the (dedsion) price vedor of the production

goods and M(p,r) :_;G P X, is the optimum profit. Following Hotelling's lemma, the

optimal quantities of prcleuction goods are defined by or(.)/oR" =N, (p’,r);0i 0{c,a,v,1} .
Further, we can define adual expenditure function e(p,U°) = m!n{ pclU(c) 2U°}.

Here p is the (decision) price vedor of the ensumption goods and U° is the (optimal)
utility level. According to Shepard’s lemma, we can derive the Hicksian compensated demand

8 Note, from now on the production goods will be cnsidered as ‘netputs . That is x defines the vedor of
production goods, where X, X;> 0 and X, , X <O.



function, with de(.)/dP =¢g(p ,U°);0i D{m,a,l}. Substituting U° by the indired utility
function V(p',Y), it holds that e(p,V(p,Y))=€"(p,Y). Thus, the Hicksian demand at
utility V(p',Y) isthe same & the Marshallian demand at income Y.

For the non-separable model version, condition (7) defines the off-farm labor suppy
X7 =s(R,1;) and the demand for hired labor X" =h(R",7;) as implicit functions of the
endogenous labor price (P,) and of those tax parameters (ry,rw) that (direaly) affea the
general loan level and hence the position of the labor market functions’.

Substituting the defined dual and implicit functions into the time cnstraint (10) results
in:
@y T+n,(p.r)+h(F.7;)-s(R1,)-e" (p'.Y)=0,

where Y =M ()-g" (h())+ 1" (s())*+R (T +h()-s())-R +E= % P'C .

Equation (11) implicitly defines the shadow wage (P') around the optimal solution of the
non-separable model. Hence, P’ :)((p*,r,'l',,E,R*,rj) is an implicit function of exogenous
dedsion prices for consumption and production goods ( p'), fixed resources (r), total time
available (Tj), land tax payments (R'), and those tax parameters (rj lji=y, w), which diredly
affed the wage level. Note that the impad of the other tax policies to the shadow price is
arealy refleded by ‘tax-correded’ exogenous prices(p ).

Based on the aove defined functions, we can derive farm households consumption,
production and labor market responses (Z =C, X, X/, th) to changes in any of the designed
tax parameters (rj lji=vy,w, ms,v,r,vat). In the cae of non-separablili ty, we can decompose
the tax-induced farm household readions for any arbitrary tax policy into the following two
components (de Janwry et al.; Sonoda and Maruyama):

apy 02.9Z| L ozom
dt; 0T, e oR 0t
The first term (dired component) on the right-hand side represents the supdy or demand
reaction§ to changes in the designed tax parameters assuming a constant endogenous labor
price (P, ). The second term (indired component) represents the aljustments to the cdhangesin

the internal wage rate caised by changes in the same tax parameter.

In order to determine the indired component of the non-separable version, we have to
derive the tax-induced shadow price aljustment from equation (11), applying the implicit
function theorem (de Janvry et a.):

o or (M th s e )~ (eVw)
3 i _de B (I'I||+h—a _Ql) .

° Here, the income tax affeds the positi on of bath functions, with f°(.) = (1— ry) f()and g ()= (1— ry) a(),

whil e the wage tax affeds only the position of thefirst, with f'() =(1-7,) f(.).



The numerator on the right-hand side represents the dired tax-induced farm household

effeds. Here, MM, = uz %‘Z—R denotes tax-induced on-farm labor adjustment, and
: iofcav T

hrj :(axlh /arj)Lr:mnst and s —(ax /ar )|P g, € the dired labor market readions to
P
increasing income or wage taxes'’. Furthermore, € = 969 and
Lo ma}dp drl Y =cont,
ey W =(0C, /oY)W are the tax-induced substitution and income dfeds with regard to the

demand of leisure. Here, W =9Y/or, = X, 19 —(g'+1t -R)- Rl
€A GT]- aT ic{ma} aT]

refleds the income dhange.

The denominator indicates the change in the time docation caused by changes in the
internal  wage rate. Here, M, =0X, /0P’ >0, h=0oX"/oP :1/(02g* (.)/ax,“2)>o,
5 =X /0P’ =1/ (dzf* () /dX,32)<0 and €, =0C, /0P’ <0 Note that the denominator is

dways positive given convexity of I(.) and the @ncavity of &) in prices, and gven the
convexity of g (.) and the @ncavity of f (.) in traded labor.

Substituting equation (13) into expresson (12) yields farm household tax-induced
eqnomic adjustments:

(14 oJXjor; =N, +N, Ff’;j i={c,av,l}
(15 9C/or; =g, +q“Y”lP+quf:j i={ma,l}
(16) 90X’ /ot =5 +SR,

(1D 9X[[or;=h, +hPF] .

Equation (14) indicaes the tax-induced  production  adjustments,  where

My, = D'Z ZI)D( ‘;P |_{ca I} denotes the respedive dired component and
cav} T

WP = S)Ff gi i={c,avl} is the indired component. Equation (15) represents
- IP
households consumption responses, where g, = EZ aCL IR and
J ma O R 0T, Y =const.

10 As noted before, dired labor market reactions result only for an income and a wage tax, sinceonly these taxes
diredly affed the general wage level. Thus, the following dred tax-induced labor market reactions result:

X o7t () _ )/d 90).q
o 1 T X"

= <0 r [i=vy, W) and
dTJ P =congt. 1 T, ) dxs y

" Note that thefull income dfed of a changed internal wage strictly equalszero This foll ows from partial

differentiation of the full i ncome @nstraint with regard to the internal wage (de Janvry et a. 1992




eyw :Z—ig—Y;i :{m,a,l} are the tax-induced dred substitution and income dfeds, and
T.
I

eP :g—lgigi;i ={m,a,I} denotes the wrresponding indired¢ component. The last two
] | T]

equations (16) and (17) represent farm households adjustments regarding the supgy of family
labor off-farm and the demand for hired labor, respedively. Here, the respedive first terms
(right-hand side) are dired tax-induced adjustments, whereby the second terms indicae the

respedive indired components (see dove).

Asauming separability, in most cases farm households eonomicd adjustments
coincide with the dired components of the non-separable version. This is particularly true for
al production and consumption adjustments to changes in tax parameters

(Tj |j= ms,v,r,vat) which do not affed the general wage level. In contrast, they do not
coincide with the dired components of the separable version in the cae of a increasing
income or wage tax (r =y, w) since both diredly affed the genera wage level and hence

the position of the labor market functions. Regarding the labor markets, comparative statics of
the separable version differ from the dired component of the non-separable version for al tax
policies under consideration. In the cae of separability, labor market adjustments residually
result from the time cnstrained, after production and consumption dedsions are made:
(T +X, ~C)/or; .

In acordance with the equations (13) to (17), we derive the complete comparative
static for al tax instruments mentioned above, summerized in the following sedions'. In
particular, we cmpare the tax-induced adjustments within the non-separable version with
those of the separable framework. Since d designed tax policies have to be interpreted as
aternative tax instruments, it is assumed that the respedive tax under consideration is the
only tax policy applied to the farm household.

Income tax

In the cae of non-separability, an increase in the income tax results diredly in a proportional
deaease of al exogenous production prices R ;k ={c, a,v} '3 Thisleadsto adeaease in both

output suppy and on-farm labor demand. The demand for commercial intermediates will
deaease (increase) asuming they are complements (substitutes) to labor. In contrast, because
an increasing income tax implies a falling internal wage rate, the indired component supports
just the opposite aljustments. Since the internal wage likely does not deaease in the same
proportion as the other production prices production responses to income taxes are probable,
but theoreticdly ambivalent. If the labor markets are asumed to be perfedly competitive
(separable model version) an income tax proportionally affeds all prices of the output suppy
and input demand functions. Since these functions are homogenous of degree zeo no tax-
induced production adjustments result. Obvioudy, production effeds do not simply coincide
with the dired component within the non-separable gproadh.

Strictly spe&king, tax-induced consumption readions are dso theoreticdly unclea
within the non-separable framework. If the income dfeds (dired component) dictate the total

2. 0n request, a detail ed documentation of the mmparative static is avail able from the authors.
13 Falli ng exogenous production prices enforcethe same production adjustments as an increasing pricefor labor.



effeds, then the household reduces the mnsumption of al goods™. If the indired shadow
price @mponent is predominant, then the leisure demand increases while the consumption of
market and self-produced goods deaeases.*® Very similar adjustments are found within the
separable goproach. An increasing income tax diredly reduces the exogenous wage and thus
the value of leisure. Hence, the Hicksian subgtitution effed affeds the demand in the same
way as the indired component in the cae of non-separablility and the income dfed reduces
households demand for all goods.

Also, the labor markets responses are theoreticdly ambivalent. While the direa
component implicates a deaeasing off-farm employment and an increasing demand for hired
labor, the opposite holds for the respedive indired components. In the cae of separability,
the labor market readions resdualy result after production and consumption dedsions are
made. Because there ae no tax-induced production effeds, the labor market adjustment is the
reverse of the tax-induced change in the leisure demand. If the household supplies off-farm
labor, then the substitution effed implicaes a decrease in off-farm labor, and the income
effed results in the opposite. The @ntrary holds, assuming farmers hire on-farm labor.

Wage tax

Asauming imperfedly competitive labor markets, a wage tax has no dired impad on farmers
production dedsions. However, a wage tax leads to a reduction in the internal valuation of
labor, inducing farmers to raise output suppy and on-farm labor. Regarding consumption and
off-farm labor adjustments, a wage tax causes smilar theoreticd effeds as a income tax,
probably not in extent but rather in diredion (see dove). The reduction of hired labor as a
result of an increased wage tax appeas to be surprising. However, a lower internal wage rate
implies that family labor becomes less expensive cmpared to hired on-farm labor. Therefore,
hired labor will be substituted as long as their marginal cost equals the reduced shadow wage.

Within the separable model version, an increasing wage tax implies a lower exogenous
net wage rate for off-farm employment*® and thus affeds only farm households that are labor
suppiers. The production and consumption adjustments are very similar to those of the non-
separable model. Here, the dired tax-induced production effeds and the dired Hicksian
substitution effeds correspond to the indired shadow price @mponents in the cae of non-
separability. Also, the aljustment regarding off-farm labor supgy is not clealy determined.
While the production and Hicksian substitution effeds reduce the tendency to work off-farm,
the income dfed supports the opposite.’

Market surplus tax

14 Aslong as the goods are not inferior.
15 Asauiming substitutive relationships in consumption.

1% |n general, an imposition of a wage tax leadsin the separable model version to differences ( PIS* < PI“”)

between the exogenous pricefor hired labor ( PI“*) and the exogenous pricefor off-farm labor ( PIS” ). Thus, the

pricefor hired labor is greater than that of off-farm family labor. Under some drcumstances, such a pattern of
exogenous labor prices hinders household members from participating in the off-farm labor market and enforces
them to work exclusively on the farm. Such a situation represents the ‘classcal’ case of a non-separable farm
household framework, where labor markets completely fail.

7 Simil ar to the income tax, the mmparative static of the separable model does not coincide with the diredt
component of the non-separable framework at all .
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Similar to both tax policies mentioned above, production and consumption adjustments, are
theoretically ambivalent. An increasing market surplus tax reduces the output prices, and
leads via direct component to a reduction in production activities. Assuming a decreasing
internal wage'®, the indirect component affects production in approximately the opposite
direction. Furthermore, the tax-induced lower consumption price of the self-produced
commodity, causes via Hicksian net-substitution reactions a higher (lower) demand of these
self-produced goods (market goods and leisure). The indirect shadow price component leads
to adjustments just in the opposite direction. Because of these counteracting effects, a
predominance of the direct income effect that reduces the demand for al goods appears to be
probable. Finally, since no direct labor market effects exist, a lower internal wage causes an
additional supply of off-farm family work and a reduction of hired labor.

Assuming separability, tax-induced production and consumption reactions coincide
with the respective direct components of the non-separable framework. That is, production
and consumption will be reduced. Furthermore, the adjustment regarding the labor markets
follows in the same direction as in the case of non-separability. The farm household either
increases the off-farm employment or demands less hired labor.

Input tax

An increasing input tax implies a higher exogenous (decision) price of commercial inputs,
which leads to an ambivalent adjustment of the internal wage rate'®. Not least because of the
undetermined change of the internal wage, production and consumption responses are
theoretically unclear.

The higher price for commercial inputs causes via the direct component a lower output
supply and demand for commercial inputs and on-farm labor®. While an increasing internal
wage enforces the production adjustments in the same direction, a decreasing shadow wage
leads to the opposite reactions, and most direct effects will be compensated. On the
consumption side, an input tax implicates via the negative direct income effect a genera
reduction in consumption. However, a reduced (increased) internal wage rate leads to a higher
(lower) leisure demand. Similarly the market surplus tax, in the case of a decreased interna
wage an input tax leads to an additional off-farm labor supply and a reduction of hired labor.
However, the opposite reactions occur when one assumes a higher internal wage.

The consumption and production adjustments within the separable framework
correspond to the direct components of the non-separable model. The labor market reactions
are clearly determined for complementary relationships between commercial inputs and on-
farm labor input. In this case, the production and income effect induce either an increase of
off-farm labor supply or a decrease in the demand for hired labor.*

Land tax

'8 The adjustment of the internal wage as a result of an increased market surplus tax is not clearly determined.
However, for substitutive relations between leisure and sdlf-produced consumption goods, the shadow wage does
decrease. Because a subgtitutive relation seems to be more probable than a complementary one, we assume a
decreasing internal wage.

191f the direct tax-induced (negative) production effects predominate the internal valuation of time, then the
shadow wage will increase as long as labor and commercial inputs are substitutes in the production. If they are
complementsin production or the (negative) income effect on the consumption side dictatesthetotal effect, then
the input tax leads to a reduction of the shadow wage.

% Aslong as labor and commercial inputs are complementsin production.

2L |f the inputs are substitutes in production, and the production effect predominates, then the opposite
adjustments hold.
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A land tax causes via areduced shadow wage an intensificaion of on-farm labor input.
Consequently, a higher output suppdy will be redized. Obvioudy, when labor markets are
imperfedly competitive, a land tax leads to production adjustments. The @nsumption
adjustments are dfeded in a similar way to those of an input tax. In addition, off-farm
employment increases, while the demand for hired labor will deaease.

In the cae of perfedly competitive labor markets, a land tax does not affed
production dedsions. The @mnsumption readions coincide with the dired income dfed. That
is, a deaeasing demand for al goods. As expeded, the taxation of land causes either an
increases in off-farm employment or a deaeasing demand for hired labor.

Value added tax

An increasing value-added tax implies a higher exogenous price only for purchased
consumptions goods, as long as the value of self-produced agricultural goods cannot be
observed by tax authorities. However, the resulting adjustment of the internal wage rate is not
clealy determined.??

Asaiming a higher (lower) internal wage, labor demand and, consequently, output
supdy will deaeese (increase). In contrast to the production response, households tax-
induced consumption dedsions are unclea. The higher price of market goods implicates via
the dired component(s) a deaeasing demand for market goods, but ambivalent adjustments
regarding the @nsumption of self-produced goods and leisure. However, a higher (lower)
endogenous valuation of leisure leads to an increasing (deaeasing) demand for market and
self-produced goods. Furthermore ahigher (lower) internal wage reduces (increase) off-farm
employment, while increasing (decreasing) the demand for hired labor.

In contrast, no tax-induced production adjustments result in applying the separable
version, and consumption readions coincide with the dired component of the non-separable
framework. Similar to the non-separable version, labor market readions are strictly speeking
theoreticaly undeterminable?.

Some Interim Conclusions

Comparative static results suggest that when labor market imperfedions occur most tax-
induced alocaion effeds are theoreticdly unclea, mainly caused by counterading shadow
price mponents. This is espedaly true for all tax-induced labor market adjustments and for
production responses of most tax policies. Only a wage tax and a land tax might clealy lead
to an expansion of production, while the value-added tax would enforce areduction. Also,
tax-induced consumption effeds are strictly speaking theoreticdly unclea, but in most cases
an deaeasing demand for consumption goods samns probable.

Furthermore, the analysis indicates that tax-induced farm household effeds may differ
between the separable axd the non-separable model version. That is, labor market
imperfedions may have an impad on tax effeds. In particular, production and consumption

2 Aslong as a val ue-added tax results in a higher demand for leisure, that is, substitutive relationships occur in
the marshalli an demand, theinternal valuation of time will i ncrease. The oppositeis true for atax-induced
deaeasing demand for leisure.

3 |f the Hicksian effed is predominant and there are substitutive relationships in consumption, then either off-
farm labor will deaease or the demand for hired labor will i ncrease. If leisure and purchased consumption goods
are omplements, or theincome dfed is predominant, then farmersreact in the opposite manner to the labor
markets.



adjustments might differ for all agricultura taxes and the value-added tax, while an increasing
income tax may imply different production, but similar consumption adjustments. However,
the labor market adjustments of all taxes seem to fall in the same direction. In contrast, the
wage tax probably induces similar production and consumption effects but different labor
market adjustments within the two model versions.

Finally, basic results of optimal taxation and agricultural taxation literature have to be
modified in part. In particular, since income and value-added taxes could imply production
effects, they are no more necessarily superior to agricultural taxes in the sense of the optimal
taxation theory?*. Analogously, since the presence of labor market imperfections implies that
a land tax can lead to production adjustments and efficiency losses, it is no more clearly
superior to market surplus or input taxes.

Empirical Specification

To clarify the direction and quantify the extent of the tax-induced farm household reactions,
we estimate a full-specified non-separable farm household model. The data basis relies on an
farm accounting survey undertaken in various regions in Mid-West Poland. Based on the
estimated parameters we derive tax elasticities which capture the direction and extent of the
tax-induced production, consumption and labor market reactions.

The farm household model is specified by following three modules. The production
decisions are represented by a multi-output, multi-input profit function, from the transdog
form (e.g. Lau 1976, 1978). The trandog profit function is flexible, but it is not global
convex. Therefore, to protect the model against inconsistency we have to check convexity.
The consumption decisions of the farm households are specified by an AIDS consumer
demand system (Deaton and Muellbaur; Michalek and Keyzer). The AIDS is flexible, but not
global concave. Therefore, we have to check concavity. Imperfectly competitive |abor
markets are represented by a convex cost function for hired labor and by a concave income
function for off-farm family labor. Both functions are outlined as a Cobb Douglas.

The econometric estimation of the proposed model is carried out in three stages. In the
first stage we estimate the cost function for hired labor (g* (X,h)) and the off-farm income

function (f* (X,S)) as two unrelated log-linear regression equations:®
(18) Ing,=IngB, +a,InX" +u,

(19) Inf, =InB,+a,InX; +w,.

24 One of the basic results of the optimal taxation literature isthat, theoretically optimal taxation policies usually
consist of awell-defined combination of consumption (value added) and income taxes, assuming those taxes
imply no production effects. Diamond and Mirrless pointed out in their fundamental work, that production
efficiency is desirable within an optimal taxation system, although a full Pareto optimum is not achived, since
commodity taxes imply that marginal rate of substitution are not equal the marginal rate of transformation.

%% To consider the possible occurrence of fixed transaction cost, we firstly estimate the cost function for hired

|abor (g' (X‘h )) and the off-farm income function (f' (Xf)) as two nonlinear regression equations: (18*)
g, =B, (X!)" +k, +u, and(19) f, =B, (X?)" -, +w,, where k accounts for fixed costs of assessing

labor markets. Since neither Ky, nor K are statistically significant (i.e. no fix transaction costs occur), we prefer
the more parsimonious linear specification of the labor markets.
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Here n is the number of observation points and X" and X;® indicate the farm-specific quantities
of traded labor. 8 and a are the parameters to be estimated, and v and w represent the random
error terms, independently and identicdly distriputed as N(0,6,°). Based on the etimated
parameters, we can cdculate the internal wage (P, ) for ead individual farm household:

1o S
(20 P = %h:gh X/ if X< X|h_
Fo B, (XF S it XF 2 X!

Since the parameters result from the estimation of two separate labor market functions, the
shadow price might not be uniquely determined®®. Therefore, we derive the internal wage
acording to the household’s position of net labor market accesgon. That is, if a household is

a net off-farm labor supgier, the shadow wage is derived from " (.) (lower line), and if it is
anet demander of hired labor we derive the internal wage from g’ (.) (upper line).

Considering the caculated endogenous wage rates, in the seoond stage we estimate the
trandog profit function (M(P*(p") R)) together with three of the profit share equations

(M, =P X, /M1 ={c, A L})? (Lau 1976 1978:

NN, =+ 3 o IR, +3 5 5 B, INRINF, +5 5 6, Ik IR,

(21
+;(g( InR,, +%g;ykslanlan +&

(22 M, =a, + ;G,Bu In PJ*n + ;5Ik InR, +¢,, .

Here, P’ is the vedor of the producer priceindices (P, 5) and Xi j; 1,J={C,A,V,L} OPG denotes
the aygregated net outputs and net inputs. Ry indicates the quas fixed fadors land (Rg) and
capital (Rx), and a, B, 9, ¢, y are the parametersto be estimated.

In the last stage we estimate the household’s consumption dedsions via ax AIDS
consumer demand system consisting of three @mmodity groups. purchased commodities
(Cw), sef-produced consumption goods (Ca), and leisure (C.). The following spedfication is
used (Deaon and Muellbaur):

* Y
23) W,=a,+ InP, +y, In—+w,
( ) | | J;Gﬁl.] J yl |:| 1

n

* 1 * *
2490 InO,=a,+ Ya, InP, += NP, InP,, .
( ) 0 I% | | ZI%J;G[;IJ | Ji

Here, W, =R'C,/Y ;1 ={M,L} arethe budget shares, where Y indicates the expenditures.
O (P* (p* )) is the translog consumer priceindex, and P* indicates the vedtor of the cnsumer
priceindices (P, ;) of the aygregates commodity groups (C; ; I={M,A,L}J0CG) and a, 3, y are

26 The separate etimation of f* and g negledsthe fact, that in equili brium marginal cost of hired on-farm

labor has to be equal to marginal off-farm income. Thus, we partly find different internal wage rates, when
derived from the two functions.
%" Because of the adding up conditi ons only threeof the four share ejuations have to be estimated.
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the parameter to be etimated®®, Note that in particular to promote @ncavity of the etimated
expenditure function, we establish exogenous commitments for leisure. Therefore, the
(estimated) demand system, dtrictly spedking, corresponds to a (two-stage) LES-AIDS
(Michalek and Keyzer)®.

Data Description

Data used for the estimations are based on an acmunting survey of a four yea-pand (1991
1994 of agricultural households in severa regions around Poznan (Mid-West Poland). The
data was colleded and published by the Institute for Agriculture and Food Industries
(IERIGZ) in Warsaw. Initialy, the data consists of an unbalanced panel of about 650 farms
over the observation period. For this gudy, a balanced pane of 76 farms per annum is
seleded, i.e. we considered only those farms that were in the sample eab yea.

On the production side, pure market goods (Xc) consists of cereds, sugar beds, rape,
and potatoes, while milk, bed, pork, poultry, and eggs were considered as home-consumed
production goods (Xa). Commercial inputs (Xy) comprises fertilizer and chemicas, and labor
(X0) includes both family hand hired labor. Land (Rg) is considered as a quasi-fixed facor®.

On the mnsumption side, Cy includes al purchased consumption goods, in particular
nonfood including housing®’. Ca corresponds conceptually with the self-produced livestock
products (Xa). The anount of leisure (Cy.) is determined by cdculating the anual time (T.) of
households (household members older then 15 yeas x 24 hours x 365 diys) minus on-farm
(X.") and off-farm (X.®) family labor.

Finally, we derived the transfers (E) by subtrading the total monetary income from the
monetary consumption, E = ; PC - ; P'X +g -f -R,X,, whee PR X,
10CGC, I0PGYX,

indicates the rental value of the residential building(s). Since the data set consists of detailed
acounts for every farm and for every yea, including dsaggregated values and quantities, we
can cdculate individual price indexes. Appendix table Al, gives an overview of main sample
charaderistics.

Empirical Results

%8 The simultaneous estimation of the tranglog total priceindex together with the demand system, which share
the same set of coefficients, usually results in estimation problems (Michalek and Keyzer). In order to avoid
these problems, aswell asto avoid dfficulties of approximating the trandog priceindex by, say, a stone index
(Deaton and Muell bauer 1980, we chose an iterative estimation procedure proposed by Michalek and Keyzer (
p. 145).

29 However, since our data base is limited regarding the cnsumption sidein our model (seesedion ‘Data
Description’) such that no commodity group consists of more than one dement, thereisno ‘true’ LES. Still one
commitment can be estimated or exogenoudy determined. As noted, we establi sh exogenous commitments for
leisure, that iswe dose 70% as committed. Then the values of the mmmitted expenditures are subtracted from
the total consumer expenditures (). Then the uncommitted expenditures (Y*) are all ocated among the upper
level, which consists of three @mmodity groups: purchased commoditi es (Cy), self-produced consumption
goads (Cp), and leisure (C.), and estimated within the AIDS.

%0 Since @pital was not significant, only land was considered in the final estimation.

31 Sinceamost all farmers are owners of their residential buil dings, we use @lculated rental values as a measure
of expenditures for housing. To identify the unbiased preferences, it is necessary to consider the expenditures for
housing.



Before beginning to present and interpret the main results, namely the tax elasticities, we use
Appendix Table A2 to A4 to give an overview of the estimated parameters, the goodness of
fit, and the theoreticd consistency of the estimated model.

Parameter estimates, goodness of fit, and consistency

We found all parameters at the first stage ((18) and (19)) and third stage ((23) and (24)),
except the parameter . in the budget share equation W, are significant at the 95% level. The
equation system at the second stage ((21) and (22)) was first estimated with the complete set
of parameters. Since several parameters were insignificant, we reduced the modd via t-
statistics to the following parameterization: o, B, de, and ap, where a; and 3, are the price
parameters, dc is the priceland parameter and ap is the mnstant.®? At this point, most of the
parameters becane significant.

When evaluating the goodnessof fit of the estimated farm household approad, thet is,
the aght estimated equations (two equations at the first stage, four at the second stage and two
a the third stage) by the determination coefficients (R?) of every single eyuation, we found R?
to be between 0.21 and 0.95. While the ‘fit’ appeas to be satisfadory for the labor market
equations at the first stage with a R? of 0.69 and 0.95, and the budget share equations at the
third stage given R? ranging from 0.79 to 0.83, the caculated coefficients of determination of
the profit share equations are relatively low (0.21, 0.38 and 0.59). The fad that the mnsidered
exogenous variables explain only 21% to 5% of the variance of the observed profit shares
partly results from additionally parameter restrictions. This was done to retain convexity (see
below). However, compared to other estimations of a flexible profit function the fit of the
profit function is with an R? of 0.89 relatively high.>

Theoreticdly consistent estimations require, that the regularity conditions (adding-up,
symmetry, homogeneity, monotony, and convexity and concavity, respedively) have to be
fulfiled. The alding-up, the symmetry, and the homogeneity condition are exforced by
parameter restrictions, but we have to chedk monotony as well as convexity and concavity.
Monotony of the profit and expenditure function can be eaily chedked via the signs of the
estimated profit and budget shares, respedively**. We found that the monotony conditions are
fulfilled (in al cases).

Finally, we dhedk convexity and concavity via the semi-definiteness of the Hessians of
the profit and expenditure function, respedively. The ependiture function is a amost all
data points concave (except in six cases). In contrast, convexity of the profit function could
only be insured in average over the whole observation period, by setting severa parameters
(Bcc=0.5, Lca=-1.2, Bc=0.28 and [.=0.65). Although taking the heterogeneous data base
into acount and considering the fad that insuring gobal convexity is aways a problem
when estimating flexible profit functions (e.g. Higgens 1986, we still have to admit that these
additional parameter restrictions partly reduce the evidence of the eampiricd results.

¥Thatis, ¢, =L¢ =06, =0,01;y,_=0.

33 Sincethe equations at seand and the third stage are estimated by SUR regresson systems, and all three
estimation stages are linked over the internal wage (P."), the significanceand the interpretation of the R?
calculated separately for asingle equation islimited. As Bewley pointed out, ‘..it is not particularly useful to
calculate an R? for each equation if a system of equations has been derived from a single objedive function, in
some sense, all equations either fit together or the whole model isrejeded . Therefore, calculated R? have to be
considered asindicators rather than as atest of the goodnessof fit of the whole modd.

341f the expenditure and the profit shares have the “right” signs, that is, positive signs for the budget (W) and
output shares (M;;1={C,A}), and negative signs for the input shares (M;;J={V,L}), then monctony of the
expenditure and the profit function holds.
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Nevertheless since the ampiricd analysis mainly aims at the identificalion of the diredion
and extent of the tax-induced farm household effeds derived from the theoreticd framework,
we do prefer a theoreticaly consistent (but additionally restricted) over an lessrestricted (but
inconsistent) estimation of the farm household behavior.

Tax eladticities

Tax elasticities presented here refled the relative dhange of the respedive e@nomic variables
with resped to the dange of the analyzed tax parameters. In order to separate the impad of
labor market imperfedions, we derive tax elagticities assuming non-separability as well as
separablility. We compute the tax elasticities as a function of the relevant price and income
eladticities, which are based on the underlying estimated parameters and cdculated using the
sample mean values of the relevant variables for 1994

The tax easticities correspond to the differentials in the mmparative static analysis.®®
Analogous to equation (12), tax elasticities within the non-separable framework compound a
dired component and indired component:

dInZ _dInz ,0InZ dInk’

= . ;Oj\r
0T, oty | dinR. dr,
(25) Y =const
dInZ _dInZ| , 0InZ 9InR’
dlnt, dInt, |, 0InR dlnt,

Here Z:(C,,X,,XE,X'L‘) indicates the @nsumption and production goods, as well as
supplied off-farm and hired on-farm labor, and 7;;j = y,w,ms,v,r,vat are the tax parameters

under investigation. Strictly spe&king, ‘tax elasticities indicae the relative diange of the
endogenous variables (Z) for an absolute (marginal) change of tax parameters in most cases
(seethe upper equation).

The dired component (first term of the right-hand side of equation (25)) refleds the
tax induced reacions, assuming a constant endogenous internal wage. It is always a function
of the estimated price ad income dasticities. The indired component (second term of the
right hand side of this equation) represents households adjustments of the dange in the
internal wage, which is caused by the same tax parameter. It is the product of the shadow
price easticity and the "usual’ suppy or demand elasticities regarding the internal wage. Note
that as $rowed in the theoreticd analysis, the dired component does not always correspond to
the tax elasticities of the crresponding separable model version.

Table 1 gves an overview of the tax elasticities within the non-separable framework,
and table 2 documents the crresponding shadow price éasticities. Although the dasticity of
the internal wage with resped to the income tax (—1.011) is the highest of the designated tax
policies, we find unexpeded low allocetion effeds as a result of an increasing income tax (1y)
within the non-separable version. Only the adjustment regarding the commercia consumption
goad is relative high (-1.039), while d other elasticities fall between 0.001 and 0.112 in
absolute values. The very low tax-induced farm household adjustments can be explained by
the counterading impad of the respedive dired income dfeds and the crresponding indired
shadow price @omponents, which compensate ea other in most cases. Because leisure and

% For the interesting reader the detail ed derivation of the tax elasticitiesis avail able from authors.



market commodities are net-substitutes, the dired and indired components affed the demand
of market goods in the same diredion.

include table 1
include table 2

An increasing taxation of off-farm labor (7w) leals to an increasing subsistence
character of the farm households. Labor market transadion will be reduced to a gred extent,
especialy for hired labor (—7.125). Further, the consumption of self-produced food and leisure
increase, while the demand for market commodities deaease. However, on the production
side, we find a dight increase in the supgdy of cash crops and in the demand of purchased
inputs. Note, that the exclusive taxation of off-farm labor corresponds to the tax policy that
has existed in Poland’ s agricultural sedor during the observation period (1991:1994).

The most important and relative homogenous allocation effeds will be induced by a
market surplus and an input tax (Tms and 7). We find the general reduction of production
activities with elasticities ranging from —0.652 upto —1.358 a sharp deaeaing consumption
of purchased commodities (-3.112 and —1.265), and moderate mnsumption reductions of self-
produced food and leisure. Furthermore, farmers will hire less labor but sell more off-farm
labor, particularly in the cae of a market surplus tax.

In particular, because of the relatively low shadow price readions (-0.350 and —
0.019), the production dedsions sem to be determined by the respedive dired components.
In addition, the very elastic adjustment of market goods caused by an increasing market
surplus tax can be explained by an additional dired Hicksian substitution effed. In contrast to
the input tax, the market surplus tax induces a lower (dedsion) price for the self-produced
good enforcing the household members to substitute market commodities by self-produced
goods.

Overall, the land tax (1) elasticities are aound zero, espedally due to very low shares
of land assts and the low adjustment of the internal wage. A value-added tax (7var) leads via
the indired (shadow wage) component to a dight decrease in the supgdy and demand of
production goods, and to a relatively high deaease of the household's non-food consumption
(-1.467). However, the mnsumption of self-produced goods does increase. Since the value of
self-produced food cannot be observed and taxed (see dove) the Hicksian crossprice dfed
‘works against the (tax-induced) negative income dfed, and forces households to substitute
market goods by self-produced consumption goods.

In the cae of perfed competitive labor markets (table 3), the income tax (7y) induces
(as expeded) no production adjustments, and similar adjustments of the consumption pattern
as in the cae of separability, with elasticities ranging from —1.258 to —0.032 Off-farm labor
supdy deaeases in contrast to hon-separable model.

include table 3

The production adjustments of an increasing wage tax (7,) are very similar to the non-
separable version, but we find very different consumption and off-farm labor responses.
While in the cae of separability, a wage tax leads to a lower demand of al commodities
(including leisure) and an increasing suppy of off-farm labor, the opposite readions occur for
the self-produced agricultural goods and leisure a well as for off-farm labor.

As in the non-separable model, most important alocation effeds will be induced by
the market surplus and input taxes (Tns and 7). We find the general reduction of production
activities with elasticities ranging from —0.656 upto —1.481, a sharp deaeaing consumption
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of market commodities (—2.977 and —1.258), and moderate reductions of self-produced food
and leisure. In particular, these taxes enforce farmers off-farm adivities to a grea extend
(11,503 and 8568). Farm household responses of land (7;) and value-added taxes (Tva) are
very similar to the non-separable version. This sems to be mainly caused by the low shadow
price dagticities.

To conclude, the designed tax instruments partly induce different alocaion effeds
within both the non-separable and the separable model version. In both model versions, the
production effeds of the standard tax instruments (income, wage and value added taxes) are
ignorable or non-existing, but their consumption and labor market effeds are remarkable. In
addition, regarding the income and wage tax, consumption and labor market adjustments
differ between the two model versions, not only in extent but also partly in diredion.
Regarding the ayricultural taxes, we find considerable production, consumption and labor
market responses to increasing market surplus and input taxes, but no adjustments to an
increasing land tax. Furthermore, the production and consumption adjustments are very
gmilar, in diredion and extent, for the non-separable and separable model. In contrast, off-
farm labor adjustments are very different between the two model versions.

Considering these ampiricd results, we have to somewhat we&ken our conclusions
(see sedion ‘Some Interim Conclusions’) drawing from the theoreticd analysis — at least in
the Polish case. Since the income, wage, and value-added taxes obvioudly imply ignorable
production effeds when compared with both market surplus and input tax, they seem to be
superior to these spedfic agricultura taxes from the dficiency point of view. Analogoudly,
since aland tax does not induce production effeds, even in the cae of non-separability, it
seamsto be superior to market surplus and input taxes, respedively.

Concluding Remarks

This paper provides a mparative static analysis and econometric estimation of farm
households production, consumption, and labor market dedsions under aternative tax
policies. A non-separable farm household model is constructed implying increasing per-unit
costs of accessng labor markets and thus acounting for labor market constraints. To
explicitly control for tax-induced adjustments related to labor market imperfedions we
compare the results to those derived from a separable gproach assuming perfed labor
markets. In detail, we analyze an income and a value-added tax, which are the usual tax tools
of non-peasant households but often difficult to implement for some reason or other in
agricultural households. Thus, we dso examine an off-farm income tax as well as typicd
agricultural taxes (market surplus, input, and land taxes), which are treaed as surrogates for
standard taxes.

Theoreticd results suggest that when labor market imperfedions occur most tax-
induced responses are ambivalent mainly due to counterading shadow price dfeds. This is
espedally true for the labor market readions and for the production responses to most tax
tools under study, while adeaeasing demand for consumption goods samns to be probable in
most cases. Furthermore, tax-induced allocation effeds differ between the non-separable and
the separable model versions indicaing the potential impad of labor market constraints on
farm household responses to tax policies. In particular, standard taxes as well as a land tax
may imply production adjustments in the cae of non-separability. Thus, income and value-
added taxes are no more necessarily superior to agricultural taxes in the sense of optimal
taxation theory (Diamond and Mirrlesg. Analogoudy, since a land tax might imply



production adjustments and thus efficiency losses, it is not clealy superior to market surplus
or input taxes as most studies 3u1ggest.

Econometric analysis using individual household data from Mid-West Poland (1991
1994 indicae remarkable dlocation effeds induced by market surplus and input taxes. In
contrast, production responses to standard and land taxes are negligible or non-existing in
both imperfed and perfed labor markets. In addition, regarding the income and wage tax
consumption and labor market adjustments differ between the two model versions, not only in
extent but also partly in diredion. Since standard and land taxes imply remarkably lower
production effeds compared to market surplus and input taxes they sean to be superior, at
least in the Polish case.
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Tables

Table 1. Tax elasticities — non-separable model version (1994

Tax Farm Household Labor markets
dInX, dInX, dInX, dInX, dInC, dInC, AInC, JInX aln X’ dln X,
0T, 0T, 0T, 0T, 0T, 0T, 0T, 0T, 0T, 0T,
T, 0.001 0.002 0.001 0004 -1.039 -0.006 -0.012 -0.112 0.032 0.006
T 0091 0139 0250 0064 -0.330 0160 0029 -7.125 -0.821 0.387
T -0.800 -0.783 -1.358 -0.973 -3.112 -0.148 -0.187 -3505 1.001 -1.261
T, -0.714 -0652 -1.124 -0914 -1.265 -0508 -0.114 -0.194 0.055 -1.098
7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000 0.000 0.000
Toat -0.002 -0.003 -0.005 -0.001 -1.467 0.785 0.015 0.150 -0.043 -0.008

Source: Own calculations. Tax dasticities are @lculated using the sample mean values of the relevant variables
for 1994 Land tax eadticities are overall around zero. In contrast to the other ‘tax elasticities land tax

dasticitiesare defined as dInZ/aInt. .

Table 2: Shadow price dasticities — non-separable model version (1991— 1994

Tax Elasticity Yeda
1991 1992 1993 1994
T dInR /or, -1.004 -1.008 -1.010 -1.011
T dInR/ot,, -0.548 -0.502 -0.549 -0.712
Trns dInR /T, -0.309 -0.316 -0.325 -0.350
T, dInR /o, -0.040 -0.037 -0.044 -0.019
7 dInR/dInt, -0.028 -0.020 -0.018 -0.015
Toat dInR /ot 0.009 0.011 0.011 0.015

Source Own calculations. The dasticities are @l culated using the sample mean values of the relevant variables
for 1991- 1994

Table 4: Tax elasticities — separable model version (19949

Tax Farm Household Labor markets
dlnX, dInX, 0InX, 0dInX, dInC, 0dInC, dInC alnX°
0T, 0T, 0T, 0T, 0T, 0T, 0T, 0T,
T / / / / -1258  -0.100 -0.032 0.170
T 0128 0195 0350 0.089 -1.247 -0.096 -0.031 -2,298
Trs -0.845 -0.852 -1.481 -1.005 -2977 -0237 -0.204 11503
T, -0.716 -0656 -1.131 -0.916 -1258 -0513 -0.115 8.568
7 / / / / 0.000  0.000  0.000 0.000
Toat / / / / -1.473 0789  0.016 -0.085

Source Own calculations. Tax elasticities are @l culated using the sample mean values of the relevant variables
for 1994 "Land tax easticities are overall around zero. In contrast to the other ‘tax dasticities land tax

elagticities are defined as dIn z/a InT . ™ In the separable version. we supposed that farm households are net
supdier of off-farm labor.



Annex tables

Table Al: Characteristics of the sample

Variable Unit Mean Minimum Maximum Standard-
deviation
Xa 1000 PLZ 96879 10930 592051 92925
Xe 1000 PLZ 53958 3033 320958 61272
Xy 1000 PLZ 65878 6088 366916 64138
X" man-hour 133 0 782 165
X° man-hour 612 0 2816 665
X man-hour 3237 1228 6267 1361
Ca 1000 PLZ 17567 6288 44825 8218
Cn 1000 PLZ 36958 8583 111115 21314
CL hour 2544 1538 3942 605
Land (Rg) hectare 9.9 1.2 44.0 8.3
Capital (R 1000 PLZ 329090 21590 2727076 393807

Source; Own calculations based on IERIGZ (1995). PLZ= Zloty.
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Table A2: Parameter estimates and coefficients of determination - labor market functions

(first stage)
labor market functions Parameter (t-Value) coefficient of determination
a; B R
g(X" 11 2479.1(66,31) 0,69
(X 0.65" 349409.67 (106,4) 0.95

Source: Own calculations. "sat, not estimated.

Table A3 : Parameter estimates and coefficients of determination - profit function and profit

share equations (second stage)
Profit function Parameter (t-Value) coefficient of determination
II Qo [0} Vs R?
7.277 0.89
(2.91)
Rs 1 0 0
R« 0 0 0
Profit share equations Parameter (t-Value) coefficient of determination
a Ak B R
Mc 15158  0.1463 0 0.5" -1.2° 0.28" 0.42* 0.21
(2.69) (0.924)
Ma 27243  -0.5272 0 -1.2 -0.3974 05179 1079 0.38
(2.43) (-3.12) (-0.728)  (1.92) (1.45)
M. -0.3661  0.4538 0 0.65 -1.4479 0.59
(-0.523)  (5.41)
My -0.0729 -0.0517 /

Source: Own calculations. "sat, not estimated.

Table A4: Parameter estimates and determination coefficients - budget share equations

(third stage)
budget share equations Parameter (t-Value) coefficient of determination
a B M R?

Wiy -1.906 0.270 -0.284 0.79
(-7.04) (12.37) (-7.45)

Wi 1.1523 -0.037 0.140 0.007 /

WL 1.754 -0.232 0.144 -0.1473 0.004 0.83
(7.60) (-11.63) (-11.04) (0.125)

Source: Own calculations.
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