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Résumé — L'auteur analyse ici le comportement financier des agriculteurs da-
nois au cours des années 1980-1993. Lobjectif principal a été danalyser de
fagon empirique I'influence des modifications des revenus er des réserves de cré-
dic sur les déisions financiéres des agriculteurs. Certaines hypothéses reposent
sur |'ceuvre théorique de Barry, Baker et Sanine. Elles se concentrent sur la réac-
tion financiére de l'agriculteur quand la roralicé des crédirs disponibles baisse
ou quand les revenus sont modifiés. L'auteur a notamment testé |'hypothése
selon laquelle les agriculreurs trés endettés ont un comportement financier dif-
férent de celur des agriculteurs qui le sont peu,

Un modele économique basé sur les caompres de 'exploitation (panel dara) a
€té évalué. Le modéle est un systéme de huit équations individuelles qui dé-
crivent la consommarion privée et 'investissement en différents types d'actifs
en fonction du revenu courant de l'année précédente, des modificacions dans
le capital propre, ainsi que du temps.

Les résulrars montrent que la consommarion privée, le remboursement de
préts, ainsi que les investissements en actifs financiers et biens immobiliers
changent comme prévu selon les modifications apportées au capital propre ec
au revenu. Ainsi le comportement financier observé est en concordance avec le
comportement attendu selon le modéle de Barry, Baker, Sanint (1981). Toute-
fois, les résultats obrenus ne confirment pas I'hypothése énoncée ci-dessus.
Les résultats monrrent aussi que la tendance marginale  consommer le revenu
courant (consommation privée) est trés basse dans I'agriculture danoise.
Quand le revenu courant augmente, seulement 6 3 8 % sonr utilisés pour la
consommarion privée au cours des deuwx premidres années et environ 15 %
pour les investissements en machines. La plus grande partie de |'augmentation
du revenu {4 court terme) s'accumule en comptes bancaires,

En conclusion, de nouvelles recherches empiriques sur le comportement fi-
nancier, insistant sur les réactions dynamigues, seraient souhaitables.

Summary — This paper analyses financial behaviour in Danith apriculture dur-
ing the persodd 1980-1993. The marm ohjective har been to empirically analyi¢ bow
changes i income and credit reserver have influenced fimancial decisions. H yjotheser
were establithed based on the theoretical work by Barry, Baber and Samint. An
econametric model based on panel data (farm accounts) was estineated, The resudts
show that private comsumption, vepayment of lians, and imvestnents in fisanctal as-
sets and real assets change as expected when equity and income change. The changes
take place both within the same year and the fallmving year.

* Department of Economics and Natural Resources, The Royal Veterinary and
Agricultural Univerity, KVL, Rolighedsvej 23, DK-1958 Frederiksberg C,
Copenbagen, Denmark,
e-marl : Svend. Rasmussen@flec. kvl db
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HE debt ratio (toral liabilities divided by total assets) in Danish

agriculture has increased considerably in the last 15 years. Ac-
cording to official statistics from the Danish Institute of Agriculrural an
Fisheries Economics, the average debt ratio has increased from about
0.32 in 1980 to abour ©.54 in 1997 (8]1, 1981 and SJFI, 1997). These
average figures cover a large variation between individual holdings. In
1993 the SJI estimated that 11% of full-time holdings had a debe ratio
greater than 1.0 (]I, 1993).

Compared to other EU countries, the indebtedness of Danish agricul-
ture has always been relatively high (Cavailhés and Le Hy, 1993; Reid,
1981). According to Reid, a significant factor in this is the ownership
structure in Danish agriculture, where there is a large proportion of
owner-occupiers. A significant factor is also the intergenerational trans-
fer of farms. Due to the tax system there is no incentive to hand over
farms below market value; this means that young farmers start often by
buying a farm at market rate, resulting in a high debt racio.

The increase in the debt ratio since 1980 is due to a number of rea-
sons. In general, changes in the sectoral average debr ratio may be due
to: i) statistical reasons (changes in farm structure), and ii} changes in
individual debr rarios. Individual ratios may change due to external fac-
tors not being under the control of the farmer (values (prices) of assets
and liabilities), and endogenous changes like decisions on consumption,
investment, and financing. The question is to what extent the individ-
ual farmer has been able to influence the development, and ro what ex-
tent the individual farmer has deliberately tried ro do so by means of hi-
nancial management.

The main objective of this paper is to empirically analyse how
changes in income and credit have influenced observed financial decision
making in Danish agriculture during the period from 1980 to 1993.

As the project is primarily based on empirical analysis, the opportu-
nities to identify and test hypotheses concerning financial management
are of course limited by the character of the data available. Use of farm ac-
counts data from the Danish Farmers’ Union made a very large sample of
data available. However, the lack of certain details in the dara placed a
natural limitation on the character of the analysis which it has been pos-
sible to perform. Furcher, the data only cover owner-occupied farms. Fi-
nancial management tools available for companies are therefore not 1n-
cluded in the analysis. As the data only refer to farmers already established,
the decision to become a farmer has already been taken. Furthermore, it
was not possible to take into account the option of selling the farm.

The outline of the paper is as follows. In the first parr the theoretical
framework for analysing financial management is established, and the
concepts used in the following sections are defined. The second part pro-
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vides a description of the hypotheses to be tested, and the resulting data
requirements. A formal model is developed in the next section followed
by a shorr description of the data used. The corresponding econometric
model and description of estimation is presented and the results are
given in the last section followed by final discussion and conclusion.

FINANCIAL MANAGEMENT

To establish a set of concepts and che framework for the analysis the
model framework developed by Barry, Baker, and Sanint (1981) was
used. Although criticised for its stmplicity, this model has been the basis
for a number of papers on financial management in agriculture (Collins
and Karp, 1995). It is basically a model of liquidity management. Li-
quidity management is defined as: “A principal means by which farmers
cope with variations in cash flows that arise from uncertain commodity pricer,
yields, and productron costs. The farmer’s objective is to ensure that cash can be
generated quickly and efficiently in order to meet cash demands” (Barry et al.,
1981, p. 216). Three sets of concepts are important within this model,
namely liguidity of assets, credst reserves, and credit risk.

Liguidity of assets refers to the relationship between a firm's compos-
ite asset value and cash proceeds which could be expected from the sale
of each individual asset to meet liquidity needs. An asset is considered
perfectly liquid if its sale would generate cash equal to or greater than
the reduction in value of the firm resulting from the sale. Assets become
less liquid as their potential sale would reduce the value of the firm by
an amount greater than their expected sales value. A number of factors
influence the liquidity of an asset, including transaction costs, market-
ability, time allowed for liquidation, etc. (ibsd., p. 217). Synergy effects
in relation to other resources of the firm may also be important.

Credit reserver are the unused bortowing opportunities. Holding credir
reserves as a source of liquidity thus provides a means of generating cash
without being burdened by the costs associated with liquidating pro-
ductive assets to meet cash demands under unfavourable conditions and
then reacquiring the assets later. However, holding reserves also involves
costs, because of forgone profit from not using the reserves for invest-
ment opportunities. Furchermore, when the reserves are drained through
the taking up of additional loans, interest has to be paid on the loans.

Credit risk is the risk associated with costs and availability of credit.
Barry and al. show that when the availability of credit is treated as a ran-
dom variable, then the cost of using credic in borrowing also becomes a
random variable (ibid., p. 218).

Barry et af. use the well-known mean-variance portfolio model to de-
rive the conditions for optimal debt and the comparative static proper-
ties related to optimal debt. The farmer is assumed of maximizing ex-
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Figure 1.
Credit variations
and costs

pected utility, where utility is a function of income, and the utility func-
tion is the negative exponential with a risk aversion parameter A > 0
(thid., p. 218). When both income and the cost of using credit (borrow-
ing) are treated as stochastic variables, Barry ef a/. derive the conclusion
that the optimal debt will increase wich increasing returns to assets, de-
crease with increasing cost of borrowing, and decrease wich increasing
risk aversion (sb2d., p. 219).

The relationship berween credir risk and the cost of borrowing is fur-
ther illustrated in Figure 1, taken from the same authors.

In Panel A the total credit available is OC. The incerest rate paid to the
lender when money is borrowed is 7,. To this is added a liquidity pre-
mium i, which is the value to the farmer of having the credit reserve, so
that the toral cost of borrowing the OA isi = 7, + 1 . As the farmer is as-
sumed to be risk-averse, the value of having credit reserves increases with
decreasing reserves, so that the total cost of borrowing is an increasing
function V,. With a decreasing return from investing borrowed money of
V, , the farmer in Panel A will borrow OA and reserve AC.
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When credit is a random variable, it may drop to for instance 0C",
as shown in Panel B. Because the credit reserves are thus reduced to
AC!, the liquidity premium increases to i7, and the total cost of borrow-
ing accordingly increases to i = 7, + /7. Therefore, the use of credit (0A)
is no longer optimal (loans are too great). In contrast, in Panel C credic
has increased to OC'!, and the cost of borrowing is therefore reduced to
i" =i, + £ It would therefore be optimal to borrow a greater amount

than OA.

The variability in credit availability as illustrated in Figure 1 reflects
very well the historical conditions for Danish agriculture. Farm values
usually raken as a collateral have varied considerably (see second column
of Appendix 3), hence total credit available also varied.

The general forces that may affect the supply of available credit are
described in Barry et a/. (p. 217). Creditworthiness depends on the abil-
ity of the farmer to provide assurances that lending risk will be mini-
mal. In evalvating these assurances, the lender considers the farmer's
personal characteristics and credit history, managerial qualities, assets
(including collateral offered as loan security), and income and repayment
eXpectations.

In Denmark there are two major types of lenders: the mortgage as-
sociations, which base their lending on cash generated from issuing
bonds, and banks ). Lending by mortgage associations is regulaced by
law, and they are not allowed to lend more than 70% of the value of the
farm (DLR, 1994). Typically, they provide long term loans (10-30 years)
with fixed (nominal) rates of interest. The consequence of the fixed
interest rate is that after che loan has been taken up, the cash value of
the loan will depend on the price of the bonds on which the original
loan was based {and therefore the market rate of interest). To pay off a
loan, the borrower has to pay it back in the form of bonds purchased in
the open markert at prices determined by the current rare of interest %/,
Thus, when the market rate of interest increases (decreases), the cash
value of the mortgage loan will decrease (increase) in line with the
change in the price of the relevant bonds. Bank loans, on the other hand,
normally have a variable rate of interest. Bank loans are normally se-
cured by mortgage. Therefore when banks consider providing credir,
both the value of the farm, and the (cash) value of the mortgage loans
are important information. The expected future cash flow also has a sig-
nificant influence, and typically one would expect a trade-off between
equity and cash flow.

Danish agriculture usually finances both farm take-over and invest-
ments in land and buildings (and sometimes also investments in ma-

1) Commercial banks (Denmark does not have specific agricultural banks).
2) However, so-called convercible loans may be paid off using cash, rhough
this is profirable only when the price of bonds is above par.
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chinery and livestock) with mortgage loans. This is partly because they
are long term loans (up to 30 years), but also because che effective rate
of interest (from an ex anfe point of view!) is lower than that for bank
loans (Danmarks Scatistik).

Considering the above described lending behaviour in Denmark,
both the coral credit available (OC in Figure 1) which typically relates to
the sale value of the farm and the (cash) value of the existing loans
(0A) contributes to the variability of the credit reserves (AC). Thus,
risk related to credir reserves depends on the variance of total credit, the
variance of the cash value of loans, and the correlation berween the two.
The figures in Appendix 3 show that bond prices and prices of farm land
for the period 1983-1993 varied considerably during this period with a
correlation coefficient of r = 0.42. Hence, the variation of both the value
of debt and the value of farm land contributed to the variability in
credit reserves.

HYPOTHESES

The Barry e a/.-model is used as a benchmark for setting up rtesrable
hypotheses. For our purpose we assume as a starting point that the
farmer has chosen an optimal utilization of his credit limits at the given
conditions (Panel A). There from follows the first hypothesis:

Hypothesis 1

If the toral credit available falls (Panel B in Figure 1) one could ex-
pect that the farmer will try to either reduce his debr and/or his risk by
increasing the liquidity of assets. If assets become more liquid, the li-
quidity premium ¢_will decrease, and the adjusted cost function V; will
move down, bringing the sicuation back towards the optimum where V,
and V. intersect . A reduction in debt may be broughr abour by pay-
ing nf{( more than originally planned and/or by borrowing less than orig-
inally planned. Reduction of risk may be caused by directing investment
to more liquid assets.

The implicit assumption behind the assumed behaviour is that farm-
ers always have at their disposal a set of investment plans that are not
yet realized, because they are waiting for the appropriate economic con-
ditions (for instance brought about by a change in the amount of credit
available). When these economic conditions occur, the plans are raken
out of the drawer, and the investment is implemented. Such behaviour is
in accordance with the observations made by Jacobsen (1994).

{3 Both OA and OC in Figure 1 are in cash terms.
' As mentioned eaclier, credic reserves may fall due to a decrease in roral
credir and/or an increase in the {cash) value of existing debr.
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Hypothesis 2

The second hypothesis to be tested is thac farmers with a high level of
fruancial leverage have a financial behaviour different from farmers with a
low financial leverage. This hypothesis does not relate direccly to che
mode] above mentionned. However, Kuiper and Thijssen found in their
analysis that “...the ratio equity to equity plus debt, is... an important determi-
nant of private investment in Dutch agriculture..” (Kuiper and Thijssen,
1996, p. 470). Further, according to assumptions behind the BBS model,
farmers with a high leverage are less risk-averse than farmers with a low
leverage. The test would therefore indirectly show whether financial be-
haviour depends on the degree of risk-aversion.

To carry out an analysis to test che hypotheses mentioned above, we
need rime series data on individual heldings for the following items:
credit supply ; change in level of debt (repayment and borrowing) ; invest-
ment in assets according to degree of liquidity; private consumption;
level of farm income ; and financial leverage.

With the exception of credit supply, data on these items are available
from farm accounts. Change in level of debt is measured as (net) repay-
ment of loans ®/ (REPAY(® . In the accounts available it is possible to dif-
ferentiate berween the following types of investments: financial assets
(FINA); stocks, including livestock (§T0C); machinery (MACH); build-
ings (BUIL); agriculcural propecty (REAL); and other (real) assets and
property (OTHE). The assumpcion made is that the degree of liquidity of
these assets decreases in the same order stated /. Privare consumption
(PRIV) is also available directly from the accounts, Farm income may be
available ar different levels; the measure of income used here is termed
‘Net current income’ (M), and is defined in Appendix 2. Financial lever-
age 15 here measured as rotal debt divided by total assers.

Credit supply data are not directly available from agricultural ac-
counts. To include the consequences of changes in the cash value of exist-
ing loans as mentioned above, it is more relevant to focus directly on
credit reserves. As a proxy for credit reserves total equity (EQ) is used.
This implies the assumption that total credit supply is equal to total value
of assets. From a lenders’ point of view, this may be considered as a rather
high level. On the other hand, there is empirical evidence that lending to
farmers may even exceed the value of assets ™ In any case, the Fnllnwing

f3) Both private and commercial loans sre included, ss ic was nor passible o
separate the rwo.

"8 REPA (and the corresponding names in the following) are the names of the
variables 1o be used in the formal models established larer,

7! It may be difficult to differentiate the liquidiry of buildings, real propercy
and other assets. However, the three types of assets will be considered rogerher ac
a later stape,

(i According to Rasmussen and Wiborg (1996}, rhe average debe racio for
yourg Danish farmers when they first escablish chemselves is B0-855, According to
S (1993), more than 10% of fll-time holdings had a debr ratio greater than
1009 in 1992/1995,
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analysis will only focus on changes in credit reserves, and not the absoluce
level. It is therefore not so critical if the absolute level is not completely
right,

THE MODEL

Let us assume that at che beginning of year #-1 the farmer has made
a consumption and investment plan such that if che plan was imple-
mented and the expected values were realized, the situation one year
later (beginning of year #) would be optimal as in Panel A of Figure 1.
However, due to risk, the sicuation at the beginning of year  may cor-
respond to Panel A, Panel B or Panel C, depending on the actual out-
come of the random variables involved, including credic reserves. Let us
further assume that during year ¢, the farmer will have an income of M.
'The decisions to be taken during this year are how this amount of
money should be spent on consumption, repayment of loans, and invest-
ment in various investment alternatives.

The model (detived in Appendix 1) has the following form :

8
R,=0,+BM+XB.p,+VvM, +§DE, (=1.,8 (1
j=2

where R ,,...,Rg, is the amount of money used for private consumption
(PRIV), investment 1n financial assets (FINA), stocks (STOC), machinery
(MACH), buildings (BUIL), agricultural property (REAL), other assets
(OTHE), and repayment of loans (REPA), respectively; p, ..., pg, are the
matching prices; M, is income in year ¢; and DE, | is the adjusted
change of equity ™’ during year (¢-1). All amounts and prices are in real
terms (i.e. has been divided by the price of consumer goods?”, Finally
o, B;G=1,..,8), B, G=1, ... 8;7=2, .., 8),and ¥, d, (z=1, .., 8) are
parameters.

According to the model the use of money for consumption, invest-
ment, and repayment of loans (K} depends on the income within the
same year (M ), the income last year (M, .}, prices (Pjr)’ and the adjusted
change of equity last year (DE, ). The lagged income M, | is included
to formally model changes in the credit available, according to the sur-
vey results found by Barry, Baker and Sanint, (1981, p. 223). However,
this variable may also capture a simple time lag in the relacionship
between earning the income M, and decisions on how to use the income.

) Definicion in Appendix 2. Instead of absolute change of equity, a model with
relative change (change of equiry divided by total assers) was rested. However, this
model was not betrer (no higher R? values, and rhe absolute r-values were typi-
cally less).

(1% Therefore p,, = 1.
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Table 1.
Data description

To test the assumption chat farmers with a high financial leverage are
more responsive to changes in economic conditions than farmers with a
low leverage, we need to modify the model in (1) so that the parameters
may have values which depend on leverage. This modification will be
incroduced in the section on estimation.

DATA

The data used for estimation ate from the database of farm accounts
kept by the Danish Farmers’ Union ‘", The database includes accounts
from 20-30% of all Danish farms. However, to minimize the potential
variability due to age of farmer and size of farm, only farms in the mid-
dle group of chree age and size groups were actually used '?’. The dara
include accounts from 1980 to 1992/93 (13 years). As each of the indi-
vidual farms in the database has a unique code, it is possible to follow
the same farm over the years. Nort all the farms are tepresented in all 13
years, however. Farms where the farmer has started farming, and farms
where the farmer has ceased farming during the period or has moved o
another farm, will have less than 13 observations. It should also be ob-
served that the use of lagged variables (one year lag) implies that the
firse year (observation) for each farm could not be used for estimation.
The dara from the farm accounts are summarized in Table 1.

Time period (years) 1980-1993

Total number of observations 22,099
Total number of farms 2,801
Average number of obs. (years) pr. farm 7.9
Age of farmers (years) 43-54
Farm size (toral assecs, 10° DKK, 1990 price level} 2.1-3.1
Average debr ratio, per cent all farms 54.56
Average come per year (M} (DKK) 231,310

Share of income used for
PRIV FINA sTOC MACH  BUIL  REAL OTHE  REPA
0.60 0.06 0.00 (.23 0.10 0.06 0.06 011

All the values on income, consumption, investments, and repayment
of loans were directly available from the database, or were derived indi-
rectly by using the accounting model in Appendix 2.

(1) Eor detailed informarion on the farms included in the database, please
refer to the yearly statistics from the Danish Agricultural Advisory Cenrre : Regns-
kabsstatistik Landbrug (Agnicultural Staristics). Definitions of the daca are also ro be
found in this publication.

{12) The three age and size groups were established by dividing all the obser-
vations into three age groups and three size groups respectively, with an equal
number of observations in each.

68



FINANCIAL BEHAVIOUR OF DANISH AGRICULTURAL FIRMS

Prices are from various official price statistics '3/,

The last row of Table 1 shows average data on how income (M ‘) I
used. The largest share is used for private consumption (0.60) and for in-
vestment in machinery (0.23). The investment and repayment figures
are all net figures, 7.e. {gross) investment minus sales and (gross) repay-
ment minus borrowing respectively. The negative proportions for loan
repayment (REPA) thus indicate that positive amounts of (net) loans
have been taken up as a supplement to income M, and used to finance
consumption and investment.

ESTIMATION

To test the hypothesis mentioned earlier, the model in (1) needs a
few adjustments. First of all, as the data are available as panel dara, a
farm component {dummy variable) is introduced to model the consump-
tion, investment, and repayment Jeve/ of each farm. Also, ro test the hy-
pothesis that farms with a high leverage have a different response to ec-
onomic changes than farms with a low leverage, the parameters of the
model are specified in such a way chat they may change wich the lever-
age level.

Before the final model was set up, preliminary analyses were carried
out to detect the degree of correlation between the independent vari-
ables included in model (1). The objecrive was to avoid problems of
multicollinearity.

The analysis showed that apart from the price of real property there
was a very high correlation between the price variables (14)_"The absolure
values of the coefficient of correlation were between 0.75 and 0.94. The
high correlarion was due to a clear linear time trend in the price vari-
ables, with absolute values of coefficients of correlation berween prices
and time ranging from 0.83 to 0.98. The only price which was relatively
independent of other prices and also independent of time was the price
of real agriculeural property (price of farms/agriculeural land). However,
the price of farms had a relatively high correlation with che variable
measuring the change of equity.

(13) Consumer price index from the Monthly Review of Staristics {Danmarks Sta-
tistit). Price of financial assets and price of debt estimaced as the price of 20-year,
10% bonds based on the interest rare of fluctuating overdrafts according to the
Monthly Review of Statistics {Danmarks Statistik). Prices of stocks, machinery, and
buildings based on the price statistics from the Danish Instirure of Agricultural
Economics (S]], Landbrugets Prisforhold) Prices of (agricultural) property from
‘Ejendomisaly 1. halvaar', Told ag Skat (Statistics on traded farms 15-60 ha).

/4) Estimation of correlation based on real prices (prices divided by consumer
prices).
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With this level of correlation one may expect very unreliable esti-
mates of the price parameters. Estimation of the model confirmed this.
Half of the price parameters were not significant at the 1% test level,
and only two of the six own price elasticities had the expected negative
sign. And in general it was not possible to identify any kind of system-
atism of the price parameter estimates.

Due to this problem of multicollinearity adjust the model had to be
considered. The very high correlation between prices, and berween
prices and time suggests that most of the variability due to changing
prices may be explained by a simple time trend according to the follow-
tng linear funcrion:

b=t h (=28 @

where [ 15 time, H; 15 an parameter, and v, is an error term with
EE’;}‘;] =0, E[», v,) = o for 5 = i and E[e, f.j”]J= g, for j # i. If the coef-
ficient of correlation r,; between prices has an absolute value close to
one, the error terms for price s and price ; will be related as:

v, 2kov,  (7,0=1,..8) (3)
where .éj is 2 constant.

/

[t we use (2) and (3) in the model (1) it becomes:

4 B
R,=0,+f Mo+t X IB,‘,‘ Mo+, B ﬁij éij CEM 6; DE, , (4)
j=2 =2

Petforming the summation we get:
Ry=0v BMsrg v v hvy M, +6DE, ®)

Where ¢, and h, are the two sums in (4). The term v, b is a “normal”
error term which will add ro che other error term to be included in the
final statistical model. (Thus, the error term ¢, introduced in (6) below
includes the error term v, h,).

Based on the above analysis it was decided to remove all the price

variables from the model and to substitute them with a single time var-
iable £/,

The remaining independent variables (income M,, lagged income
M, ,, adjusted change of equity DE, , and time #) had low correlations.
The highest correlation was between time ¢ and adjusted change of equity
last year (DE, ) (coefficient of correlation around 0.30). However, this

was not a serious problem. The absolute values of the coefficients of corre-

5) Although rthis replacement was not necessary, it achieves a convenient
simplification. We are aware chat it may introduce bias into other coefficiencs.
However, the other parameters only changed marginally as a resulc of che replace-
ment.
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lation between income this year (M)}, income last year (M, ), and ad-
justed change of equity (DE,_,}, were all less than 0.05. Therefore, the es-
timated coefficients for these variables were not influenced by mulcicolli-
nearity.

Based on these considerations and analysis, the final model ro be es-
timated is:

R = dy + Oy + ﬂik My, + Gt Ve My - 6ié DE, | +¢, (6)
G=1, ..8), (h=1,H), #=1,..K), (=1,..T)

where 7 refers to the eight ‘demand’ equations (PRIV,...,REPA), b refers
to the individual farms (H is che number of farms in the sample), & re-
fers to leverage level (K is the number of leverage groups), £ is time (T
is number of years), and ¢, is an error term with an expected value of
zero, a variance of 02 and covariances of 0,

The model is a so-called dummy-variable model (Judge e /., 1983,
p. 530) with an intercept (d,, + 0t,;) that may vary both over farms and
over leverage groups. However, the model also allows the slope coeffi-
cients to vary over leverage groups. This facilitates the possibility of
making statistical tests on the differences between farms with different
]Evemgq:s"r”’j.

Before estimation, the farm component &, was removed from model
(6) by deducting the expected values (averages) with respect to ¢ for each
i and & for all variables. Thus the models estimated are based on vari-
ables measuring the deviation within farms 77/,

RESULTS

To interpret the results in relation to the hypotheses stated previ-
ously, it is necessary to consider the degree of liquidiry for the assets in-
volved. Financial assets (FINA) and stocks (STOC) are here considered to
be assets with high liguidity, and machinery (MACH) and fixed assers
(BUIL, REAL, OTHE) are constdered to be assets with low liquidity. This
means that if the farmer wants to increase the liguidity of the total port-
folio of assers as a response to a reduction in credit available, he/she

{1%) Five leverage groups were defined, on the basis of the objective that the
number of ohsecvations in each group should be (almost) equal, The five groups
were defined according to debr ratio (total liabilities divided by roral assees) with
the following limits: = 30%, 30-30%, 50-70%, 70-95%, > D53%

07 Bspimarion was performed using SAS 6,12 under WINDOWS 05. The
system of eight equations was estimated using PROC SYSLIN. The restrictions
{32} and {4a) menrioned in Appendix 1 were imposed, and therefore the system
wasestimared using Seemingly Unrelated Regression (SUR) AlL the models {ex-
cept the model for agricultural property (REAL)) were highly, staristically signif-
icant based on F-tests, with F-values from 7.0 (BIVIL) to 127.2 (§TOC).
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would reduce investments in fixed assets and machinery, and/or increase
investments in financial assets and stocks.

The estimated parameters are shown in Table 2, 3, 4, and 5. In all
the tables, the first column shows the t-statistic for che coefficient in the
second column of the rable. The coefficients in the second, third, fourth,
fifth, and sixth column are the estimated slope coefficients for observa-
vions with a debt ratio of < 30%, 30-50%, 50-70%, 70-95%, and
> 95% respectively. The last column shows the F-statistic from testing
the hypothesis that the five slope coefficients are all equal. F-values are
given if the hypothesis is rejected at the 1% test level, and “as” is used
to indicate that the differences are not significant.

Change of equity (DE, )

When equity increases, the credit reserves will increase and influence
the financial behaviour as described in hypothesis 1. According to the
hypothesis one would expect thar when credit (DE, ) increases, private
consumption will increase, repayment of loans, investment in financial
assets and stocks will decrease, and investment in machinery and fixed
assets will increase.

Table 2. Estimated coefficients of adjusted change of equity (DE, )
’ 51 1 61 2 6r 3 6i4 61; 5 E )
PRIV 87540  0.0083 0.0054 0.0025 0.0029 0.0008 82129
FINA 0.5270 0.0029 0.0197 0.0172 -0.0047 0.0242 4.3540
STOC -3.6220 -0.0105 -0.0064 -0.0092 -0.0086 00176 s
MACH 6.2030 0.0178 0.0173 0.0131 0.0092 0.0135 ns
BUIL -0.1250 -0.0004 0.0041 -0.0014 0.0028 0.0068 ns"
REAL 0.0440 0.0002 0.0075 0.0068 -0.0017 (10099 ny
OTHE 1.2600 0.0033 0.0043 0.0018 0.0046 0.0094 ns”
REPA -2.3330 -0.0215 -0.0519 -0.0308 -0.0044 -0.0471 3.9966
Note: The r-values in the first column refer to 5”. The F-values refer to che test of H,.: &, -, = 55 (when

all other paramerers are allowed to be different berween leverage groups) against H;: 5? #SM for at least one
pair 7 and . »s = no significant difference berween the leverage groups ar cthe 1% significance level. 2= no
significant difference between the leverage groups for any parameters at the 1% significance level (from a
prior stage of testing).
To interpret the results, consider farms with a debe ratio of less than
30% (second column). Private consumption increases by DKK 8.30 in
the following year when adjusted equity during #hés year increases by
DKK 1,000. This figur is highly significanc {¢-value 8.7540). The coef-
ficient decreases significantly (F-value 8.2129) with increasing leverage,
and is almost zero (0.0008) when the debt ratio is larger than 95% in-
dicating a clear difference between the leverage groups. Thus, the hi gher
the leverage, the lower is the influence on private consumption the year
after when adjusted equity changes.
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The results in Table 2 show that the estimated parameters have the
correct sign except financial assets (FINA), where only J,, is negative (18}
Also BUIL and REAL have individual parameters with “wrong” (nega-
tive) sign, but they are not significantly different from zero.

With respect to stocks, machinery, buildings, agricultural property,
and other assets, thete are no significant differences becween the leverage
groups (ns). For repayment of loans, the negative figures indicate that net
borrowimg increases when equity increases. The difference between the five
coefficients is just significant (F-value 3.9966), but the picture is unclear,
and only the difference between &, and & is significant at a 1% test
fevel.

In summary, the results show that an increase in equity {credit re-
serves) has as the consequence that private consumption and investment
in machinery increase, stocks are reduced, and repayment of loans is re-
duced. It appears too that the increase in private consumption decreases
with increasing leverage. These results are in accordance with the ex-

pected behaviour.

Income last year (M, ;)

Changes in last years income may have an influence on credit re-
serves, because lenders become morte willing to supply credit. According
to this hypothesis, one would expect that when income (M, ) increases,
private consumption the following year will increase, repayment of
loans, investment in financial assets and stocks the following year will
decrease, and investment in machinery and fixed assets in the following
year will increase. (Same behaviour as when equity increases).

t Y Y2 Y3 Ya ¥is E
PRIV  7.2830 0.0244 00385 0.0381 0.0357 0.0369
FINA -0.5510 -0.0106 -0.0016 0.0114 0.0078 0.0059  as
$TOC  -6.6720 -0.06856 -0.0566 -0.0750 -0.0600 -0.0553 ar
MACH 5.2180 0.0528 0.0618 0.0346 0.0666 0.0618 =
BUIL 1.6980 0.0178 0.0452 0.0575  0.0337 0.0378 =ns
REAL 1.6880 0.0329 0.0355 0.0270 0.0594 0.0511 a5
OTHE 3.8400 0.0350 0.0230 0.0407 0.0475 0.0308 nr
REPA -25720 -0.0837 -0.1459 -0 1543 -0.1906  -0.1691 =ns

Note: The - values in the first column refer to 7, The F-values refer to the test of
H,: ¥, =...= Vs (when all other parameters are allowed to be different between lev-
erage groups) against H 1 ¥, # 7, for at least one pair j and £. ns and ns™ : See Note
in Table 2.

(%) An F-rest showed that G, is less than both &, and 8, ata 1% rest level
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Table 4.
Estimated coefficients
of income (M,)

The results in Table 3 show that the estimated parameters all have
the correct sign except financial assets (FINA), where three of the coef-
ficients are positive. However, none of these coefficients are significantly
different from zero. When the income last year increases both private
consumption and investment in long term assets (MACH, BUIL, REAL,
and OTHE} increases as expected. However, there are no differences
between the five leverage groups.

The results are (as expected) quite similar to those of Table 2. There-
fore, the financial behaviour seems to be the same whether changes in
economic welfare during a year are due to changes in (adjusted) equity
or to changes in (current) income. However, the change in private con-
sumption when (current) income (M, ) changes does not vary berween
leverage groups as is the case with private consumption when equity
changes.

Income this year (M)

The parameter 8, is the marginal rate of ‘consumption” of ‘good’ /
when income M changes. As these marginal rates add up to one, we
might just as well refer to these numbers as ‘proportions of marginal
income’ or ‘proportions of income changes’. Thus, these parameters refer
to how much of an increase in income of DKK 1 is used for each of the
eight 'goods’ considered. The estimates are shown in Table 4.

f B, B By B4 B,s F
PRIV 104020 0.0370 0.0425 0.0417 0.0466 0.0278 5.2056
FINA 21.6660 04426 0.289% 0.2053 0.1525 0.0888 49.9893
STOC 18.6990 0.2044 02227 02174 02106 0.2097 ns
MACH 75380 00811 0.0988 0.0870 0.0785 0.0484 3.8446
BUIL 1.8430 0.0205 -0.0141 0.0220 0.0185 0.0034 8"
REAL 1.0070  0.0209  0.0281 0.0369 0.0055 0.0064 i
OTHE 46960 0.0456 0.0680 0.0473 0.0554 0.0346 nt
REPA 42700 0.1479  0.2647 03423 04325 0.5808 25.9491

Note: The ¢-values in che firsc column refer to 3, The F-values refer to che test of
H,: B, =...= B (when all other parameters are allowed to be different berween
leverage groups) agamnst H,: lBa‘, ;tﬂ;'k for at least one pair j and 4. zs and #s”"; See
Note in Table 2.

It is interesting to note thar private consumption only changes very
little when income changes. The proportion of income changes used for
private consumption is at a level less than 0.05. F-tests show thar there
is no significant difference between four of the five groups. Only the
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group with very high leverage (> 95%) has a proportion (0.0278) which
is significantly lower than the other groups (1% test level).

The proportion of marginal income used for investment in financial
assets (cash, deposits in bank accounts, bonds, mortgage deeds, etc.) is
very high (0.44) when leverage is low, and very low (0.09) when lever-
age is high. For repayment of loans, the picture is just the opposite;
when leverage is low, 0.15 of marginal income is used for loan repay-
ment, but 0.58 when leverage is high. These results are probably a con-
sequence of the definitions used n agricultural accounts: when the cut-
rent account (cash credic account) used by most farmers to handle
short-term incoming and outgoing payments is in credit (has a positive
value), it is defined as a financial asset; and when the account is over-
drawn (has a negative value), it is defined as a loan. Therefore, money
placed on the account will be defined as financial investment or loan re-
payment, depending on whether the balance of the account is positive or
negative. With a high debt ratio the cash credit account will typically
be overdrawn, and thus money placed on the account will be defined as
loan repayment. The opposite is the case when the debr ratio is low.

To get a clearer picture it would therefore be better to add the two.
Doing this produces che resule that the proportion of marginal income
used for investment in financial assets plus repayment of loans is around
0.55-0.60 when the debr ratio is less than 93%, and a little higher
(0.67) when the debt ratio is at che highest level (> 95%). But the dif-
ferences are not significant (1% test level).

The proportion of marginal income used for investment in stocks is
around 0.20. Investment in machinery take a proportion of around 0.08-
0.10, bur only half this (significantly different from the other groups at
the 5% test level) when the debr ratio is very high (> 95%). Investment
in other assets take a proportion of 0.04-0.06, while investment in
buildings and agriculrural property typically take an insignificanc pro-
portion of less than 0.02 with no significant difference between leverage

gl'OLlpS.

If we consider all the consequences of changes in (current) income
(both M, and M, ,), the results in Table 3 and 4 show that a change of
income changes private consumption both in the same year (Table 4)
and in the following year (Table 3). However, the changes are nort very
large. The largest part of an increase in current income is used for repay-
ment of loans and/or investment in financial assets within the same
year 9 (Table 4). The following year, a (minor) proportion of this
money is taken out again and used for other purposes (Table 3).

49 Correspondingly, the largest part of a decrease in current income is financed
by taking up new loans and/or by sclling financial assets.
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Table 5.
Escimared coefficients
of time (#)

If we look at stocks, we can see the dynamic picture clearly: 0.20 of
an increase in current income s invested ?” in stocks within che same
year (Table 4). The following year, stocks are reduced (Table 3), and thus
parc of the money 1s taken out again and used for other purposes.

Changes in income also influence investment in machinery and other
assets, both within the same year and in the following year. This coin-
cides with the hypothesis that investment plans are available and timing
of investment is chosen depending on the liquidity situation. A propor-
tion of 0.08-0.10 of the income changes is used for investment in ma-
chinery in che same year, and further 0.05-0.06 1s invested in the follow-
ing year. This means that if income increases by DKK 1, investment in
machinery will increase by around DKK 0.13-0.16 during the two
years. Investment in other assets takes a proportion of 0.04-0.06 of in-
come changes within the same year, and further 0.02-0.04 is invested in
the following year. By adding the coefficients B,, and ¥, in Table 3 and
4 we find chat if income increases by DKK 1, investment in all fixed
assets (buildings, agricultural property, other assets) will increase by
around DKK 0.17-0.22 during the first two years. (For both machinery
and fixed assets the proportions are less when the debe ratio is > 95%).

Time parameter (#)

The estimated values of the time parameter (f) of the model are
shown in Table 5.

f ¢, ¢, 4 .4 s F

PRIV 55390 741 676 -527 955 -1778 89289
FINA -0.2160 -166 -G87 -464 223 -640 ny
STOC 27530 -1133  -1706  -1596 -1436 2675  nr
MACH 14460  -585  -685 443 970  .2158 s
BUIL 03750  -157  -331 218 99 1429 g
REAL 00770 60  -495 398 -1327 3130  nr
OTHE -0.9820 -359  -1440 -1683 -1263 -1209 "
REPA 23650 3080 6020 4007 5630 13018  5.6359

Note: The t-values in che fitse column refer to §,,.The F-values refer to the test of H,:
== 9,5 (when all other parameters are allowed to be different berween leverage
groups) against H, : ¢U #,, forat least one pair jand £. ns and #s™; See Nore in Table 2.

207 The decision to invest in stocks is probably nor raken as an explicit deci-
sion In agriculrure, some of the income changes within a year are rypically in the
form of increasing stocks (herd, harvest from crops, erc.), and there is no time {be-
fore rhe end of the accounting year) to transform chis increase in stock inco other
uses.
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The coefficiencs are difficulc to interpret, due to the fact that the co-
efficients capture a mixture of variables (see the discussion in Section on
estimation). However, it is clear from the results that time has had a
negative influence on private consumption, investment and borrowing,
especially for farms with high leverage. Whether this influence is due to
the increasing (real) prices of assets or due to other time dependent fac-
tors is difficult to say.

DISCUSSION AND CONCLUSION

The influence of changes in credit reserves on consumption, invest-
ment and loan repayment as described in the hypotheses based on the
Barry et al. — model is supported by the results of the analysis: private
consumption increases, repayment of loans/investment in financial assets
decreases, investment in stocks decreases, and investment in machinery
and fixed assets increases, when credit reserves increase. Both changes in
equity and changes in current income have the influence which one
would expect.

However, the hypothesis that farmers with a high leverage have an-
other response to changes in credit than farmers with a low leverage 1s
not supported by the tesults. Only the relation between changes in (ad-
justed) equity and changes in private consumption was influenced by
the level of leverage; farmers with low leverage were more responsive 1o
changes in (adjusted) equity than farmers with high equity. The expla-
nation may be that farmers with high debt ratio already have a low Jeve/
of private consumption, and that higher income therefore is primarily
used for loan repayment with a view to reducing the debr ratio.

With regard to changes in current income, the survey referred to in
Section on hypotheses carried out by Barry, Baker, and Sanint (1981)
showed that lenders are more willing to supply credit when income the
preceding year had been high. However, the relationship berween lagged
income and financial behaviour found in the present paper may also be
due to the fact that when current income has been high during the pre-
ceding year, there are simply more resources available for consumption
and investment the next year because some of the (extra) money has been
saved in the form of financial assets, stocks, or repayment of loans. Thus,
the idea that lenders are acctually mote willing to provide larger loans
just because current income in the preceding year was high cannot be
verified by the resules in this paper.

The models on investment in buildings and agricultural property
have relatively low F-values indicating that the models have a relatively
low degree of explanation. The low z-values on the estimated coefficients
indicate the same. A good reason for this is that the decision to invest in
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these items are long term decisions, which can simply not be explained
by short term/'static’ variables such as the ones included here.

Investments in agricultural assets (machinery, buildings, agricultural
property) are typically long-term decisions which one would expect are
only to a very limited extent determined by short-term economic factors
included in this model. However, the positive coefficients on MACH,
BUIL, and REAL in Table 3 and 4 indicate that some of the money
available from changes in current income is used even within the same
year to carry out investments in fixed assets and machinery. One would
expect that it would take some time to plan and carry out such invest-
ments. Therefore, the results found here support Jacobsen's (1994) find-
ings that often plans for investments are ready, just waiting for the right
conditions to arise to be carried out.

The main results of the analysis may be divided into three parts: the
empirical resulrs, the hypotheses testing, and the methodology.

The empirical results show that the marginal propensity to consume
current income (private consumption) in Danish agriculture is very low.
When current income changes, only 0.06-0.08 is used for private con-
sumption during the first two years. The major part of (short term) in-
come changes are accumulated in bank accounts (cash credit accounts),
followed by investments in stocks and machinery.

Concerning hypotheses testing, the main conclusion is that the ob-
served financial behaviour amongst Danish farmers is in accordance with
the expected behaviour when applying the Barry, Baker and Sanint
(1981) model. However, the results did not cleatly support the hypoth-
esis that financial behaviour depends on the level of leverage.

Concerning methodology, the analysis showed that the model used is
too simple to explain the details in che relation berween (current) in-
come, capital gains, consumption, investment, and financing. Long term
investments are clearly determined by other factors than short term de-
velopment in income and equity. And the dynamic relationship between
investment and production was not explicitly stated.

Credit is often used in a discontinuous manner for large investments.
If investments are high in one year, they are probably low in the foliow-
ing year(s). This dynamic relationship has not been considered in the
present analysis, and use of a mode] with lagged terms on investmencs
probably would have produced more clear results on this subject.

It 1s important that further empirical research is carried out concern-
ing financial behaviour in agriculture. More consideration should be
given to the dynamic relacionships. One way to (furcher) identify chese
dynamic relationships would be to use qualitative questionnaires or
interviews as in Jacobsen (1994).
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In this paper the focus has been on the behaviour of a certain group
of farmers (middle-aged, with medium-sized farms). It would be inter-
esting to carry out analyses which focus on the differences between
groups of farmers (different ages and sizes of farms). Young farmers
probably have a financial behaviour pattern which is different from that
of older farmers. Young farmers may also have better opportunities to
carry out risk management, for instance by combining farming with off-
farm employment.
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APPENDIX 1

Derivation of the model

A consumer demand model is used as the formal framework for derivation of a con-
sistent economerric model. This makes it possible ro take into consideration budger re-
strictions related to the decision vatiables, and to include the influence of prices in a
consistent way.

In the language of consumer demand, the decision problem may formally be stated

Max U, o 1y L I, 1 1 ) (1)

A

subject to the budget constraine that:

n 1%
i=1

M, =Y P, =0 )

whete U is a utility functien, [, 1 the quanrity {bundle) of consumer goods consumed
in year £; I, Iy, 1, 15, 1, I are the quantiries of financial assers, stocks, machinery,
buildings, real property, and other real assets, respectively, boughr an year 1, and P
{j=1,...,7) are the corresponding prices; 1, is the quannity of (ner) repayment of loans
in year £ and F, the price of debt (bonds); M, is income m year ¢ in nominal terms. All
prices refer to year & In the model, utlity is provided rhrough the immediate con-
sumption I, and through capital investmenes (1,1, L Lo, B, 1) and loan cepayment
{15} which provide urility through expected future consumption based on income from
future production and/or from future sale of assers andlor by take up of new loans.

If we use a simple linear form of demand funcions and divide all prices and in-
come by P, the corresponding system of Marshallian demand equations {Gravelle and
Rees, 1992, p. 87), 15

R=(PIRM, =a;+BM+ Y Byp (i=1-8) ()

j=2

where R,,....R, 15 the amount of money used for private consumption (PRIV), imvest-
ment in fnancial assets (FINA), stocks (§T0C), machinery {MACH), buildings (BUIL),
real propercy (REAL), other assets (WTHE), and repayment of loans (REPAY, all in real
tetms, r.e divided by P,; M is the income in real terms (M, divided by B);and pr, ...,
#, are the prices P, ., P, in real terms (e divided by P,). Finally @, i =1, ... 8).
ﬂ:} (iul, .., B; j=2, .., 8} are paramerers. In this model, demand i3 homogengous of
degree zero in prices and income and the sum of the 8.s will be equal to ene, so thar
. measures the proportion of income (M) used for activity #. To fulfil the budger e
striction (2), the intercepts and the price parameters should sum to 2ero across o
rions. This means that the following restrictions apply

x
£
=S

zﬁ:=l' zai =0, Zﬁ'}':O' (j=2..8) i)
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To test the hypotheses stated in the text, the model system in (3) is extended by
including a linear term of change in equity during the preceding year (s-1). We also
want to test the finding by Barry e al. that there is a positive relationship between the
credit available for a farm and the level of farm income in the preceding year (Barry,
Baker, and Sanint, 1981, p. 223). Therefore the model is extended by including a lin-
ear term of gross income in the preceding year (t-1). Thus, the extended model is:

4
Ry = o+ BiM; +2ﬁijpjl +YiM,_ +8,DE, | (i=1,..8) (4)
i=2

where R, and p_ now explicitly refer to year ¢, M, , is the income year s-1, DE, , is the
(adjusted) change of equity during year (¢-1)?") and Y;and 8, (i=1, .., 8) are param-
eters. To still fulfil the budget restriction (2) the following two restrictions have to be
added to the ones already mentioned in (3a):

Sr=0 Yo -0 (4o

21) The income M, , is included when the change of equity (DEQ, ) is calcu-
lated (see Appendix 2). As the income M, | is already included in model (4), the
change of equity was adjusted by deducting the term M, | (see Appendix 2).
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APPENDIX 2

Accounting model

a) Income statement, year ¢/

Gross output (value of production)

- total production costs, cash (excl. interest and rent)

= Current income, agriculture
+ interest on financial assets
+ wage income

+ other income

= Total current income

- interest on existing loans

- rent on land

- personal taxes
= Net current income (M)

13
- ptivate consumption
= Own financing
- net investment, financial assets
- net investment, inventories and livestock
- net investment, machinery
- net investment, buildings
- net investment, agricultural property
- net investment, other (including private) assets

- net repayment of loans
0

b) Change in value of equity

Own financing (see above)

- depreciation
Consolidation

+ change in value, assets

change in value, debt

+ remuneration of debt

Change in value of equity (DEQ,)

- pet current income M)
Adjusted change of equity (DE))
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APPENDIX 3

Price of bonds and prices of farm land, 1983-1993

Bond -prices Prices of farm land
1983 77.44 93
1984 77.83 99
1985 88.99 113
1986 96.10 139
1987 B7.95 126
1988 94.79 117
1989 98.32 113
1990 94.33% 114
1991 98.62 113
1992 97.84 108
1993 99.29 100

Sources: Bond prices: Realkredit Danmark, Price of 10%, 30 years, open series.

Prices of farm land: Ejendomssalg 1. Halvir. Told og Skat (Official Statistics on
traded farms). Index (1993 = 100) of price per ka (farms 10-60 ha) deflated by
consumer price index.
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