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Abstract

This paper examines the dynamic relationship between financial exposure and productive
performance in agriculture. To this end, Granger’s concept of causality and VAR
representation are used. Indeed, in spite of several studies, the causality and the direction are
not clearly defined. However, investigation of this question can provide with valuable
information at policy makers to formulate appropriate credit policies. Using a large micro
panel of French farmers over 1994-2001, we find that there is a bidirectional causality
running from financial constraints and productive performance. Nevertheless, variance
decompositions and impulse response analysis suggest a weak relationship existing between
these two variables.
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1. Introduction

Since 1980s, a significant literature deals witk tinkage between farm financial
structure and productive efficiency (for surveye,se.g. Shankar et al. 2001 or Blancard et al.
2006). This question can provide valuable inforovatifor policy makers to formulate
appropriate credit policies. From a theoreticawpeint, five main approaches have been
employed in various studies: agency costs, freb ftaw/, credit evaluation (Nasr, Barry and
Ellinger 1998), embodied capital (Chavas and Alib893) and adjustment (Paul, Johnston
and Frengley 2000). Following these main hypotheddéferent relations between debt and
performance of farms can be expected. Neverthetegse hypotheses are not mutually
exclusive and lead to some ambiguity on the preonsire of this connection and this
direction. Second, inefficiency is generally analyzby separately examining its two
components (technical and allocative efficiency)ird, these studies use in general debt-to-
asset ratio or liquidity as a measure of the fimanconstraints. Finally, most studies are
based on cross-sectional data, which only accoonttHe relationship between financial
constraints and productive efficiency at currentique Thus, the literature did not test the
possible effects of financial constraints in pastigds. In other words, it did not consider the
dynamic relationship as Granger’s causality allows.

This study contributes to the literature on thatiehship between financial exposure
and productive performance, empirically and methagioally. Employing Granger’'s
concept of causality and the vector autoregressdobnique, we test whether financial
exposure - as defined by Fare, Grosskopf and L@@0jland Blancard et al. (2006) - in past
periods granger cause productive efficiency &iv@ versa Data come from a large micro
panel of French crop farmers in th®rd-Pas-de-Calaisegion over the period 1994-2001.
The paper is organized as follows. Section 2 pitesetuitions to evaluate the magnitude of
financial exposure and a kind of productive perfance which are labelled financial and
actual efficiency. This section ends with a presgom of the econometric methodology to
estimate the link between these variables. The dath empirical results are outlined in
section 3, and section 4 concludes.

2. M ethodology

The intuitions of financial and productive performca measures are first presented.
We next focus on the model specification and egtonastrategy to test causality.

2.1 Financial Exposure and Productive Efficiency M easures: I ntuitions

To measure financial exposure in both the shordtae long-run, this paper repeats
the approach proposed by Féare Grosskopf and L&®9)khd Blancard et al. (2006). These
authors employ nonparametric specifications ofiti@thal and expenditure constrained profit
functions that do not impose any functional form technology. They assume that the
difference between expenditure-constrained andonstcained profits in the short-and long
run yield estimate of the magnitude of financiahstaints (i.e. financial efficiency). By
specifying the credit constraints in terms of cotrexpenditures, they can directly verify
whether units are exposed to financial restrictiongaching the maximum profit. Moreover,
they measure the productive performance (i.e. &efiaiency) from the gap between profit
with credit constraints and observed profit. Folr farther details on methodology and
empirical application, the reader should consudirthpapers.



2.2 Modd Specification and Estimation Strategy

The investigation of the relationship between firiah constraints (i.e. financial
efficiency) and productive performance (i.e. acteffiiciency) will be based upon Granger’s
concept of causality (Granger, 1969) from a bitarigector autoregressive (VAR) technique.
The VAR model adapted to a panel data contextasifpd as:
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where A and F are actual and financial efficiency, respectivaty.is the lag length. We
denoteo, andv; the farm individual effects. In other words, tnedels utilized in this study

are panel data model with fixed coefficients. Wst the null hypotheses is that financial
constraints does not "Granger cause" productivbpnance(é'l = 0) and the hypothesis that

productive efficiency change does not "Granger eadsancial exposw(syI :O) using

Fischer tests statistics.

For micro panels, where there are a large numbéandiiduals observed on a short
period, the fixed effects estimator of the coeéfits of endogenous lagged variables are
biased and inconsistent (Nickell, 1981). This iraplthat the statistics, associated to Granger
causality tests, do not have a standard distributioder HO, wheit is small (see e.g. Hurlin
and Venet, 2001). An appropriate way of overconiing estimation problem consists in
removing fixed effects using future mean-differengi also referred to as the Helmert
procedure (see Arellano and Bover 1995) and themang the transformed equations using
GMM proceduré,

3. Data and Results

We next introduce the selected data for analydf&ci@&ncy results are also provided in
the second subsection. Finally, regression estsraate assessed.

3.1 Data

Data are provided b{entre d’Economie Ruraldu Pas-de-Calafs The balanced
panel contains 178 French farms in tHerd-Pas-de-Calaisegion observed from 1994 to
2007 which are specialized in cash crops (grain, shgats, etc.). Turning to the specification
of non parametric technology, one output (measurgdotal sales), two variable inputs
(operational expenses, and salaried employees)tlaeg fixed inputs (immobilizations,
surface area and family labor) are retained.

! Since entering in details (for that, see Arellamal Bover 1995), the Helmert transformation invelvaking
deviations from future means. This procedure ledesuntransformed variables orthogonal to thesftamed
error term for period t-1 and greater. Hence, weeassinstruments, levels of the variables datedndlearlier.

Z Data are the same as in Blancard et al. (2006).

% Given all farms in the sample are geographicaflytie same field (Artois), they are relatively dami
concerning characteristics as climate, soil typeslope etc. Nevertheless, to account for possibiélify
differences, the surface area is weighted by yeldunit (Blancard et al. 2006). In addition, oa@ expect that
they are equally affected by Common Agriculturalli®o reforms (mainly MacSharry) over this period.
Moreover, to compute expenditure-constrained armbustrained profit, an annual profit frontier waed: we
do not compare production plans over different ge@onsequently, the methodology to compute effiye
score is not significantly affected.



3.2 Overall, Financial and Actual Efficiency Results

The main empirical results obtained by Blancardakt (2006} on the different
efficiency measures are reported in Table 1. Omasee overall efficiency is 69.00% and
37.29% respectively in the short- and in the loag-This implies that farms could improve
their profits by 31.00% and 62.71%. In the short;raverall inefficiency is explained by
actual inefficiency at approximately 24% and finahaefficiency at about 9%. Thus, while
technical problems explain most of the gap betwamserved and maximal profits, the short-
run financial constraints also have effects. In lttvey-run, financial constraints become the
main source of ill functioning. In particular, lited access to financial resources explains
about 47% of overall inefficiency. Finally, Blandaet al. (2006) observe that on average
about 67% of farms are financially constrainedha short-run while nearly all farms face
investment constraints in the long-run.

3.3 Regression estimates

Before testing Granger causality from a VAR moded investigate the panel data
properties of financial and actual efficiency irogh and long-run. For both variables, we take
natural logarithms. To test for unit roots, we tise Im-Pesaran-Shin test (1997) and Hadri’s
LM test (1998). The Im-Pesaran-Shin (IPS) testnisasagmented Dickey Fuller test with the
null hypothesis of a unit root in all farms. On tb#er hand, Hadri proposes a Lagrange
Multiplier test with the null of stationarity of lahdividual series. This is similar to the well
know KPSS test in the pure time series framewodbld 2 reports the results from the two
testing procedure. For series in level, the IPSresults show that the null hypothesis of the
presence of a unit root can be rejected at thesig#éficance level for actual efficiency in the
short- and long-run and financial efficiency in tleag-run. Only the null hypothesis for
financial efficiency in the short-run can not bgeoted. However, the formulation of the
alternative hypothesis in the IPS test allows fume of the cross sectional units to contain a
unit root. The two versions of the Hadri (1998)ttés. homoskedastic (Hadri Ho) and
heteroskedastic (Hadri He)) reject the null hypsiheof stationarity for all variables.
Therefore, there is a reasonably strong evidendbeopresence of unit root in our data. To
take account this problem, data are first diffeeefic

The VAR models have been estimated in first difiees of variables. Because
variables are in logs, they correspond to growtestaVioreover the parameters with positive
signs indicate a source of efficiency. Before eating equations (1) and (2), the number of
lags is determined using Akaike Information Craelf{AIC). However, because of the
shortness of time series in our data set, we uberra different methodology in selecting lag
length. We start with the first lag and continu¢hathe second until we reach minimum AIC;
yet we stop at the third lag whether we reach mimmAIC or not.

Then, we examine whether the change in the pasbdpdmancial constraints
statistically Granger cause productive efficienSgparate regressions were estimated using
measures obtained in the short- and the long-rba.Granger causality analysis is performed
after estimating equations (1). Table 3 provides bgression estimates. The AIC statistic
reached its minimum value at three and two in steortl long-run, respectively. These results
show a negative relationship between actual arahéial efficiency: F-statistics are 15.36
and 4.22, respectively. So, we reject the null hiypsis at the 5% level indicating that
financial restrictions cause productive efficiendyevertheless, in the short-run, all three

* Results are slightly different to Blancard et 20Q6) because we present them in a multiplicatorgext. Of
course, the conclusions are the same.
® IPS and Hadri tests corroborate the stationasipotheses.



coefficients are statistically significant and hav@&egative sign while only one in the long-
run. For the short-run, e.g., results indicate #raincrease of 1 point in growth rate of the
one-lagged financial efficiency will result in a30.% decrease in the growth rate of actual
efficiency. These results support the free castv thypothesis defined by Nasr, Barry and
Ellinger (1998) which state there is less manag&iaty. Finally, notice that the coefficients
of lagged actual efficiency are also negative esgirgy the difficulty to approach more and
more full efficiency.

Finally, we test whether productive performanceseafinancial efficiency. Three and
two lags are chosen from AIC statistic in the shartl long-run, respectively. Regression
results of equation (2) are reported in Table 4thBo the short and long-run, the evidence
which emerges is a positive relationship betwednah@nd financial efficiency (F-statistics
are 13.62 and 9.44, respectively). All coefficierdk actual efficiency are statistically
significant level and have a positive sign (exdeptthe one-lagged actual efficiency in the
long-run). In accordance with intuition, improvent®m productive efficiency enhance future
period financial performance since they allow mgkifunds available for expenses.
Furthermore, this finding is consistent with thedit evaluation hypothesis (Nasr, Barry and
Ellinger 1998) suggesting that banks prefer borreweho are low risk i.e. the more efficient.

To complete this study, the variance decompositemd impulse-response analysis
were used. Variance decompositions split the k-siegad forecast error variance of each
variable into percentages attributed to innovatimnsach of the variables in the system. In
the actual-financial efficiency ordering, shockdimancial efficiency explain only 4 % of the
forecast error variance of actual efficiency in thigort-run (Table 5). However, in the
financial-actual efficiency ordering, shocks inditial efficiency account for 9.5% of the
variation of actual efficiency. Next, in the finaalkactual efficiency ordering, shocks in
actual efficiency explain 4% of the variation ofdncial efficiency. In the actual-financial
efficiency ordering, shocks in actual efficiencypin about 14% of the variation of financial
efficiency. Responses to these shocks are almastasiin the long-run. After variance
decompositions, the article proceeds to impulsparse analysis. Impulse response function
can provide an intuitive insight into the dynam@ationships in existence, because it will
present the response of a variable to an unexpettedk in another over a certain time
horizon. The greatest effect on actual efficiencyimancial efficiency can be accounted for
by a shock in themselves. To summarize, the resiflthe variance decompositions and
impulse responses suggest a weak relationshipirexibetween financial constraints and
productive performance.

4. Conclusions

Credit constraints and rationing are particulargvese in agriculture for various
reasons (e.g., inadequacy of collateral, substatda@g between purchasing inputs and
selling,...). Over the last two decades, his effemtsproductive performance have been
analyzed closely (e.g., Nasr, Barry and Ellinge®8,9Chavas and Aliber 1993, and Paul,
Johnston and Frengl@p00). Nevertheless, in spite of all studies, tineation of causality is
not clearly defined. Several hypotheses are meadidout none of them have unanimous
support.

This paper contributes to this literature in twoing®. First, to measure financial
constraints in the short- and in the long-run, wee uhe approach developed by Fare
Grosskopf and Lee (1990) and Blancard et al. (208&cond, we attempt to establish
empirically the dynamic of causal relationship betw productive performance and financing
constraints. Based on a panel of French farmergmm@oyed Granger’s concept of causality
and the vector autoregressive technique to investithis connection. Our results show us the



existence of bidirectional causality for our sampievertheless, there are indicators that
suggest a weak relationship between financial exgoand productive performance.

By validating of free cash flow hypothesis, we shthat facilitating access to both
short- and long-run credit can lead to new finanaiablems and eventual bankruptcy instead
of improving their situation. Therefore, a relaximgedit policy merits further attention
particularly in the current european context.
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APPENDIX

Table 1. Efficiency scoresover the years 1994-2001 (%)

Short-Run Long-Run
Overall Financial Actual Overall Financial Actual
Efficiency  Efficiency Efficiency | Efficiency Efficiency Efficiency

1994 58.52 83.18 70.35 35.44 58.40 60.68
1995 71.58 91.82 77.96 40.03 60.30 66.38
1996 71.25 92.96 76.65 39.93 58.49 68.26
1997 73.59 93.17 78.99 38.65 54.35 71.12
1998 66.77 94.88 70.37 36.18 52.28 69.20
1999 72.98 97.42 74.91 37.25 51.91 71.75
2000 70.49 88.46 79.69 33.63 4411 76.24
2001 68.12 87.85 77.54 30.80 40.22 76.59
Average 69.00 91.12 75.73 37.29 52.95 70.42

Source: Computed from Blancard et al. (2006)

Table 2. Unit root testsfor actual and financial efficiency

IPS Hadri Ho Hadri He

Short-Run

In(Actual Efficiency) -2.062 4.888 4.113
Aln(Actual Efficiency) -2.748 -5.801 -4.601
In(Financial Efficiency) -1.535 7.687 6.954
Aln(Financial Efficiency) -1.803 1.072 0.936
Long-Run

In(Actual Efficiency) -2.423 2.379 6.366
Aln(Actual Efficiency) -2.866 -8.790 -7.362
In(Financial Efficiency) -2.116 29.472 25.180
Aln(Financial Efficiency) -3.554 -3.233 -3.438

Note: significant at the 5% level.
IPS and Hadri programs are performed by STATA.



Table 3. Estimates results of VAR equation (1) with actual efficiency (A) as dependent
variable and Granger causality test

Actual Efficiency

Variables
Short-Run Long-Run

Coef. Std. Err. Coef. Std. Err.
A -0.4553" 0.0494 -0.6398 0.0277
A -0.4014" 0.0461 -0.3227 0.0263
A -0.2405" 0.0526
Fiit -0.3886" 0.0806 -0.7053 0.0975
Fii2 -0.3684" 0.1079 -0.4347 0.1128
Fiis -0.3785" 0.0926
R 0.52 0.59
Granger causality test
F-statistics 15.36 (0.000) 4.22 (0.000)
Results F Granger cause A F Granger cause A

Note: ~, 7, = Statistical significant at 1%, 5% and 10%, respebt. The figures in parenthesis next to the
diagnostic tests are probability values.
STATA programs (Love 2001) to estimate Panel-VABression are used.

Table 4. Estimates results of VAR equation (2) with financial efficiency (F) as dependent
variable and Granger causality test

Financial Efficiency

Variables
Short-Run Long-Run

Coef. Std. Err. Coef. Std. Err.
A1 -0.0419 0.0198 0.0527 0.0104
Az 0.0648" 0.0223 0.0290 0.0088
As 0.0409 0.0182
Frt -0.1340° 0.0617 -0.2910 0.0451
Frtz -0.01240 0.0793 -0.4980 0.0516
Frts 0.1358" 0.0487
R 0.28 0.43
Granger causality test
F-statistics 13.62(0.000) 9.44(0.000)
Results A Granger cause F A Granger cause F

Note: ~, ~, = Statistical significant at 1%, 5% and 10%, respebt. The figures in parenthesis next to the
diagnostic tests are probability values.
STATA programs (Love 2001) to estimate Panel-VABression are used.



Table5 - Summary of variance decomposition

Short-run
1. Actual - Financial efficiency Ordering

Actual efficiency Financial efficiency
Actual efficiency 95.97 4.03
Financial efficiency 13.70 86.30

2. Financial - Actual efficiency Ordering

Financial efficiency Actual efficiency
Financial efficiency 96.11 3.89
Actual efficiency 9.47 90.53
Long-run

1. Actual - Financial efficiency Ordering

Actual efficiency Financial efficiency
Actual efficiency 93.31 6.69
Financial efficiency 16.22 83.78

2. Financial - Actual efficiency Ordering

Financial efficiency Actual efficiency
Financial efficiency 97.61 2.39
Actual efficiency 10.18 89.82

Note: The columns indicate the variable which i®cied. The rows indicate the affected variable. For
example, in the short-run 4.03 refers to the peaeggn of the forecast error variance of Actedficiency
resulting from one-standard-deviation shock fromalicial efficiency. Results in the 10th are repphrte



