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Abstract

The paper sets out a dynamic framework for analysing the impact of
public support on the growth of organic farming in Europe. Although
the empirical results are uncertain, it appears that national support and
EU certification have accelerated the process of expansion without
significantly changing the long-term size of the organic sector.
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Introduction

Since the early 1980s, the organic farming sector has developed con-
siderably in Europe. In most countries this process is supported by na-
tional or EU support, by certification schemes etc. The am of the pre-
sent paper is to analyse the impact of public support on conversion.
From the perspective of mainstream economic theory (assuming con-
stant preferences and technology), the introduction and removal of
support would be entirdly symmetric in terms of market shares of the
organic sector. In other words, the organic sector would be highly
vulnerable to a reduction or abolition of public support. Although the
assumptions of constant preferences and technology appear unrealistic
in this context, it remains a central issue to what extent market shares
for organic products hinge on public support and to what extent public
support simply advances the process of conversion.

The analysis is based on data for 18 European countries. For each
country the data covers the number of certified farms as well as their
area for 1985-97. As explanatory variables a number of key events
(drivers) - such as the implementation of organic support schemes or
the introduction of nationa organic logos - are included. Unfortu-
nately, there is no data on the types of farming, on the level and type
of public support, on relative prices of organic products, €etc.

In order to come to grips with the processes behind the data, Section 1
sets out some theoretical ideas, linking the national policy framework
with the expansion of the organic sector. Some of these involve vari-
ables not included in the data basis, and in Section 2 a more data ori-
entated model framework is therefore developed. The relevancy of
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this framework is illustrated in Section 3, using the development of
organic farming in Denmark as an example. Section 4 presents a more
comprehensive analysis of all of the countries in the sample. Finaly, a
conclusion isreached in Section 5.

1. Some analytical reflections

As mentioned above, this study is an impact analysis seeking to detect
the impact of (national) policies on the development of organic farm:
ing throughout the 18 countries. Hence, the basic analytical frame-
work may be illustrated asin Figure 1.1 below.

Figurel.1 Thebasic framework for analysis

Policy framework |1 ——> 1 Market Conversion
Saturation
rates
e rocess | —>

Although the arrow represents the central causal relationships to be
uncovered, the model may be misleading as a basis for interpreting
cross-country correlation between policies, market size and market
growth.

Other factors are likely to exercise a highly significant influence on
the market saturation process. One such factor is the composition of
the nationa agricultural sector. It is well known, for example, that
milk production is more easily converted than is pig production and
that organic fruit growers are faced with serious difficulties in their
attempts to avoid blemishes without using pesticides. Another signifi-
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cant factor is the local (national) demand for organic products. Al-
though organic products are increasingly being traded internationally,
the home market normally has an important role to play, especidly in
the early stages of market development. Both the market demand for
organic products and the political demand for policies to support or-
ganic farming may be seen to reflect the public response to problems
attributed to the modernisation of the ‘ conventiona’ farming sector.

Figure 1.2 A more elaborate causal model

National policy
Public — framework
General attitudesto
background conventional l
factors and organic Market
(e.g.thedegree| —» farming Propensity to convert saturation
of systems R to organic farming process
‘moder nisation'
of the — | |Domestic demand for
conventional Level and  1— organic products
sector) distribution of
income Composition of
farming sector

Finaly, important factors (e.g. the establishing of organic farmers
unions or the outbreak of a BSE crisis) are likely to affect both mar-
kets and policies very substantialy. This line of reasoning may give
rise to more complex analytical models such as the one presented in
Figure 1.2, which places the original model of Figure 1.1 in a wider
socio-economic context. The central idea behind this figure is tat or-
ganic farming represents a reaction to the modernisation of the con-



ventional sector (see e.g. Frouws & van Tatenhove 1993, Goodman
and Redclift 1989; Lowe et a 1990).

Figure 1.2 above points to relevant variables — such as public attitudes
or the level and distribution of income — for which we have no data.
Earlier research (Bager & Swggaard 1994; Sggaard 1997) suggests that
farmers attitudes play an important part in the decison to convert.
From an economic perspective it would seem useful to have had data
on the types of farming, on the level and type of public support, on
green taxes imposed on conventional farming, on relative prices of
organic products, etc. For example, consider the impact of a labelling
system imposing additional costs on producers while guaranteeing the
quality of their produce. From the point of view of static equilibrium
theory one would expect this to increase demand at any price, thereby
displacing the demand curve to the right, while shifting the supply
curve to the l€eft. In terms of the volume of production the net effect is
uncertain. The principal impact of such a policy could be to raise the
price of organic products — an effect that will not show up in the pre-
sent analysis.

The approach adopted here is not that of static equilibrium theory,
however. On the contrary, the processes behind the data involve a
mixture of very long-term changes towards more post-materialist val-
ues (Inglehart, 1977); medium term market penetration processes,; and
discrete changes such as the implementation of organic support. Some
of these are included as drivers in the present analysis. It seems prob-
able, however, that a number of drivers are missing. For deeper a-
counts of the policy, ingtitutional and regulatory environment in
Europe the reader is referred to Michelsen (1996); Lampkin et al
(1999); Michelsen et a (1999).
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In order to assess the impact of policies and other drivers on the
growth and long-term market shares of the organic sector it is neces-
sary to define benchmarks describing what would (or might) have
happened in the absence of those drivers. The existing data is in two
dimensions. a time-series dimension and a cross-country dimension.
Both dimensions may help fix the relevant benchmark vaues of
growth rates and long-term number of organic farms.

2. The data and model framework

In this Section, we shall consider the internal dynamics of the expan-
sion process. The approach adopted here is inspired by the literature
on the diffuson of innovation (e.g. Casetti et ad 1972; Metcalfe,
1989). For a given policy (or ‘events’) regime it is posited that a long-
term steady-state number of organic farms exists. Diffusion processes
on both sides of the market will gradualy shift supply and demand
curves outwards (or inwards) toward some imaginary long-term equi-
librium.

Figure 2.1 Diffusion processes and market devel opment

Price D,

Qo Q* Quantity

The assumption is that for a given regime the proportion of organic

farms will tend to gravitate towards its steady-state level. The aim of
11



this paper is to analyse how policy regimes affect the steady-state size
of the organic sector as well as the rapidity of the conversion process.

To begin with, consider the process of conversion from the supply
side of the market. Let the steady-state number of organic farms be
denoted by Q*. It follows that the number of potential converters is
given by Q*- Qt; Qt being the number of organic farms at datet.

As long as organic farmers are few and far between (Q is small), they
are likely to be looked upon as outsiders by the conventional farming
community. At this stage the long-term commercia viability of or-
ganic farming is highly uncertain, and the knowledge of organic farm-
ing methods is poorly developed and not easily available. All of these
factors combine with high distribution costs and other difficulties to
prevent potential converters from converting. It seems reasonable to
assume, therefore, that the individual propensity to convert is posi-
tively related to the number of already converted farmers (Qt). More-
over, inspiration from existing organic farmers — the power of exam
ple — appears to be a central propagation mechanism. This is consis-
tent with the clusters of organic farmers found in Jutland (Hamm, U.
& Michelsen, J.,1996).

In the special case where the average potential converter’s propensity
to convert within the next time period is directly proportiona to Q,
the growth of organic farming will be determined by the first-order
differentia equation:

DQ =bQ(Q*- Q) (1)
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b being a positive constant. The solution to this equation is a logistic

growth function. For small values of Q, the absolute growth (DQ) will
also be quite small.

Figure 2.2 The market-change (MC) diagram.

Percentage

change \

Q* Market size, Q.

It follows from (1), however, that

DQ/Q = b(Q*- Q) (2)

Thus, the relative (percentage) growth of the market is a negative lin-
ear equation in Q By extrapolating historical observations on market
size and market growth, one obtains an estimate of the size of the satu-
rated market, Q*. Moreover, the (numerical) dope of the lineis given
by b - the rate of market penetration. These are very useful results.

The assumptions underlying the pure logistic growth model are too
simplistic, however. EqQ. (1) isaspecial case of

DQ = P(Q)(Q*- Q) 3)
13



where P(Q) = bQ is the average probability of apotential converter to
convert within the relevant time period. Dividing (3) by Q yields

9(Q) = bQIQ = (A(Q)/QXQ*- Q) = h(Q)(Q*-Q) ; h=P/Q (4)

The precise shape of P is unknown, of course, but the assumption that
P is drectly proportional to Q for Q £ Q* and drops sharply to zero
beyond Q* does not seem plausible. More redlistically, one might ex-
pect P to be positively related to Q in the initial stages and decline to-
wards 0 as Q approaches Q* (and the pool of potential converters is
exhausted). Although the propensity to convert is positively related to
the number of already converted farmers (Qt), potential converters
propensity to convert within the next time period is probably less than
proportional to Q; (0’ < 0). In terms of inspiring new conversion 500
organic farmers may do better than 100, but they are unlikely to do 5
times as well. Most likely, this will cause the MC curve to be convex
rather than a straight line”.

It is useful, therefore, to transform the data. A pragmatic way of doing
so, which facilitates cross-country comparisons, is to substitute the
natural log for the absolute number of organic farms (gt = log Qt), and
measure relative growth in terms of Daqt. In this way equation (2)
tranglates into:

DOk+1 = bi(C*- Q) (5)

2 Assume, for example, that P(Q) = bQ(Q* - Q), i.e. P is a paraboalic function assuming
its maximum for Q= ¥4Q*. It follows that g(Q) = b(Q*-Q)?, which is minimised for
Q=Q*. Sinceg” = 2b, gisclearly convex.
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where Dg.. = Q+1- G A policy change at date t is thought to influence
either the rate of conversion, b or the steady-state level, g*, or both.

Figure2.3 Hypothetical Market Change curves a) shifting g* and
b) shifting the value of b.

a) b)

DOj+1 D1
o

SR o

A priori one would expect conversion support to raise the value of b
without necessarily adding much to g*, while permanent support for
organic farming should be expected to increase g* without necessarily
raising the value of b. In Figure 2.2a the impact of an increase in g* is
shown. Note that after the initial increase, growth rates (Dg.,) continue
to decrease. The decrease is even sharper, however, for policies accel -
erating the process of conversion without raising the steady-state
number of farms, g*.

The above analysis is based on the assumption that, initialy at least,
the expansion of the organic sector is mainly supply driven. However,
it seems reasonable to assume that smilar diffusion dynamics are at
work on the demand side. Although the expansion processes on the
two sides of the market are mutualy supportive, the time lag caused
by the expansion period may give rise to cyclical ‘cobweb’-dynamics
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similar to those of the classical hog cycle. This may cause the market
change curves to fluctuate up and down.

3. The Danish case

In this Section the growth of organic farming in Denmark will be used
as an example to illustrate the relevance as well as the limitations of
the model for empirical analysis®.

Various kinds of support were implemented in the late 1980s. In
1987, a law on organic farming was passed in Parliament and a re-
tional organic logo (the red @ label) was introduced. In 1988 the
‘green majority’ in Parliament implemented the original organic sup-
port scheme. Market support became available for so-called devel op-
ment projects concerning the manufacturing and  market-
ing/distribution of organic produce. In terms of the steady-state level
of organic farming, this apparently raised the level of g* to about 6.5
(= log 665) — a level which was reached in the early 1990s with 640
certified farmsin 1993 and 677 certified farmsin 1994.

3 A more comprehensve review of the developments for al 18 countries is given in
Michelsen and Segaard (1999).
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Figure 3.1. Market Change curve for Denmark
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In 1993 a number of significant new drivers gave a fresh impetus to
the process of conversion. Directives 2078/92 and 2092/91 were im-
plemented, and the national consumer co-op (FDB), with about 1/3 of
the national retail market, launched its national marketing campaign.
Not surprisingly, all of these factors combined to stimulate the process
of conversion, and by 1997 the number of certified farms had reached
1,617 — nearly three timesthe level of 1994.

As expected, significant drivers coincide with jumps in growth rates,
displacing the downward doping Market Change curve upwards. The
dashed lines indicate the dope of this ‘autonomous curve. However,
the data does not allow us to assess the relative impact of the various
drivers introduced in 1993. For this purpose, a cross-country anaysis
IS required.

4. A cross-country analysis

Table 4.1 below compares growth rates for countries with national
support with growth rates for countries without national support. All
growth rates refer to growth in the number of organic farms. For coun-
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trieswith national support, growth rates from three to one years before
the introduction of national support, from one year before to one year
after, and from two to five years after the introduction were calcu-
lated. For countries without support, growth rates for 1987-1990 (* be-
fore”), 1990-1992 (“during”), and 1992-1995 (“after”) were calculated
for comparison. Both groups of countries were ranked according to
differences between growth rates “before” and “after” national sup-
port. These figures are given in columns 3-5.

Data on Greece, Portugal, and the Czech Republic were left out due to

lack of datafor the relevant years. Furthermore, with less than 20 cer-
tified farms Luxemburg was omitted.
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Table4.1. Annual growth rates before, during, and after the intro-
duction of national support*

Country National Annua growth Average | Change
Support (per cent) annua | in growth
“before” “during” “after” | growth | rates**
1 2 3 4 5 6 7

1. Italy None 233 | 29.1 | 62.0 38.2 89.5
2. Spain None 30 | 203 | 21.2 15.9 -62.2
3. UK None 53 6.9 1.2 4.1 104
4. Netherlands |None 10.0 | 10.8 4.6 8.1 0.8
5. Belgium None 15.8 4.9 9.0 8.2 25.2
6. Ireland None 424 | 140 | 247 28.1 20.5
Average 1-6 16.6 | 158 | 204 17.1 14.0
7. Austria Nat.support 369 | 974 | 457 53.6 -31.1
8. Denmark Nat.support 7.8 | 56.8 | 16.9 22.0 -71.2
9. France Nat.support 0.4 8.8 6.1 4.5 -10.3
10. Swiss Nat.support 146 | 287 | 205 17.7 4.6
11. Germany | Nat.support 131 | 216 | 139 13.5 -21.2
Average 7-11 146 | 42.7 | 20.6 23.2 -25.8
12. Finland Nat.support 747 | 59.6 | 24.2 50.2 -26.2
13. Norway Nat.support 6/7.3 (1146 | 104 52.3 -57.6
14. Sweden Nat.support 643 | 545 | -1.7 33.4 -1.44
Average 12-14 68.8 | 76.3 | 10.9 45.3 -28.4

*  Countries ranked according to the difference between growth rates.
** Change in growth rates = Percentage change from 2 to 4 years minus percentage
change from 1 to 3 years after the introduction of nationa support (or 1991).

Column 6 shows the average annual growth rates for the whole period.
As shown in Figure 2.2b above, the introduction of a driver such as
national support may accelerate the penetration process without neces-
sarily raising the long-term steady-state level of organic farming. In
this case, growth rates after the introduction of the driver should be
expected to decrease faster (but from a higher level) than they would
have done had the driver not been introduced. As an indicator of this,
column 7 gives the change from 1 to 3 years minus the percentage

19




change from 2 to 4 years after the introduction of national support (or
1991).

On average, countries with national support enjoyed higher growth
rates (changes in q) before the implementation of national support
than did those without. As mentioned above, both groups of countries
were ranked according to differences between growth rates “before”
and “after” nationa support. This ranking reveas that the higher ini-
tial growth rates for countries with national support is explainable by
the extraordinarily high growth rates of three Scandinavian countries —
Finland, Norway and Sweden. For obvious reasons these growth rates
cannot be attributed to national support. It is conceivable that local
factors behind the high growth rates in this particular region may aso
have contributed to the introduction of national support (cf. Figure 1.2
above).

Leaving out these countries, one has average growth rates for Austria,
Denmark, France, Switzerland, and Germany of 14.6 per cent per year
before the introduction of national support. From two to five years -
ter this policy change, growth rates for those countries had increased
to 20.6 per cent on average. In comparison, Italy, Spain, the UK, the
Netherlands, Belgium, and Ireland enjoyed average growth rates of
16.6 per cent in the “before” period and growth rates of 17.1 per cent
in the “after” period.

For the whole period growth rates for countries 7-11 were dightly
higher, on average, than for countries without national support. This
difference is far from significant, however, and the faster decline in
growth rates for countries with national support suggests that national
support hasfirst of all accelerated the process of conversion.
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Column 7 shows that growth rates decreased more rapidly for coun-
tries with than without national support. In fact, growth rates in-
creased for countries without national support, which suggests that
other positive drivers have influenced growth rates after 1991.

In order to get a clearer picture of this, a statistical model was set up to
differentiate between changes in b and changes in g* and distinguish
between the impact of national support and the major EU policy driv-
ers, Directive 2078/92 and 2092/91.

This was done in three steps:

To begin with, the dominant policy regime for each period (in terms
of national support, D2078/92 and D2092/91) was defined as a vector
of dummy variables.

Secondly, values of b and g* were estimated for ‘autonomous periods
by reviewing national developments, asillustrated above.

Findly, the relationship between changes of policy regime and
changesin b and g* were found by means of regression analysis.

The dominant policy regime

The policy regime is defined here by three mgor policies. national
support, D2078/92 and D2092/91. All of the three policies are treated
as dummy variables, which means that differences in terms of
amounts or types of support have not been taken into account.

National support existed in 7 countries before the introduction of
D2078/92, with substantial variations from country to country both in
terms of payment rates, eligible crops, and types of support (Michel-
sen et al, forthcoming).
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Directive 2078/92 was passed in 1992. Under this Directive various
forms of support (financial support, support for market and regiona
development, and support for information and education) have been
implemented.

With Directive 2092/91 a common certification standard for organic
plant production was introduced. In principle, the regulation laid down
uniform certification standards for all fresh and processed produce of
plant origin, but the supportive arrangements appear to differ substan-
tially between countries. Organic food products are credence goods.
As a result, the potential demand for these goods is liable to be highly
sensitive to labelling and enforcement practices accompanying the ra-
tional implementation of D2092/92.

In genera, the policy regime vector presented here is a best a very
crude estimator of the ‘true’ regime. From an analytical perspective,
data showing more precisely the level and type of support (conversion
support, permanent support, certification) would obviously have been
preferable. Since the policy vector is used here as the explanatory
variable, this will not only add to statistical uncertainty but also cause
coefficients to be biased towards zero.

The estimation of slope parameters

As indicated above, the estimation of the slope parameter is rather ur+
certain. With statistically independent error terms on g, a reasonably
unbiased estimator” is

b =1 —std(q+)/std(ct) (6)
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for periods of ‘autonomous development (e.g. 1988-93 for Denmark).
The consequences of positive and negative error terms are far from
being symmetrical, however. By underestimating b, one may vastly
overestimate both the penetration period and the steady-state number
of organic farms, as shown in Figure 4.1. In order to counter this ten-

dency values of b were found by regressing g.; on g for ‘auto-
nomous' periods.

Figure4.1 Therelationship between b, estimated values of g* and
“half-life periods’

g*-est.

. ——H-L-
period

g*, "half-life period" (yrs)

OoONDI~O
1

0 0,5 1 Beta-value

This estimator will be biased towards over-estimating b. It follows
from (5) above that

G = bg* + (1-b)q, (7)

By regressing g.; on ¢ one obtains a negatively biased estimator of
(1-b) and hence a positively biased estimator of b. Due to the relation-
ship between estimates of b and g*, this option was preferred.

4 Theedimator isin fact dightly biased towards zero, i.e. towards underestimating b.
23



The *half-life period’ of Figure 4.1 refers to the time required to halve
the gap between the actual vaue of g and the steady-state level g*.
This period depends on b. For example, for b = 0.1 the half-life period
I1S6.6 years, and for b = 0.5t is 1 year (haf a conversion period). It
seems reasonable, therefore, to expect estimated values of b to fall
within this range. On average, the estimated values come close to 0.5,
which suggests that the penetration period is quite short.

Policy regimes, penetration rates and steady-state levels
Finally, the policy vector was regressed on the estimated values of b
to obtain:

Db = .47 DNS + .18 DD2078/92 + .45 DD2092/91 (7)
(2.69) (.77) (1.93)
R?= .49 N=12

Both the first coefficient (on changes in nationa support, NS) and the
last one (on D2092/91) are statistically significant at the one-sided 5%
level, which shows that national support does advance the process of
conversion. As shown in Table 4.1 the data appears to be spatialy
autocorrelated, however, which means that t-ratios should not be taken
a face vaue. Furthermore, with the very low value of R one cannot
rule out the possibility that the observed coefficients are affected by
multicollinearity with variables not included in the model. Despite
collinearity between 2078 and 2092 (which were introduced simulta-
neoudly in many countries), the coefficient on D2092/91 is amost
equally significant, whereas the impact of D2078/92 is somewhat
weaker and statistically insignificant. It deserves notice that the certi-

fication scheme comes out so strongly.
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In order to test the impact of the policy regime on steady-state levels,

g*, the b values were used to calculate values of g*. The policy vec-
tors were then regressed on these to get:

Dg* = -.06 DNS - .73 DD2078/92 + .14 DD2092/91 (8)
(-.14) (-1.21) (.24)
R?= .21 N=12

Surprisingly, coefficients on national support as well as D2078/92 turn
out to be negative. None of the coefficients are statistically significant,
however, and there is no basis for concluding that support policies
should have a negative impact on the steady-state size of the organic
sector.

The very small number of observations underlying (7) and (8) is due
to the fact that for some countries there are no measured changes in

values of b and g*. (It takes two values to obtain one difference). For
example, for Denmark (cf. Figure 3.1 above) it is not possible to esti-

mate g* for the post-1997 period without imputing a value of b. It fol-
lows from (8) that b values have increased over the years. With im-
puted b values of 0.5 one obtains the following estimate:

Dg* = .01 DNS- .38 DD2078/92 - .14 DD2092/91 (9)
(-.09) (-1.30) (- .40)
R?=.15: N=25

Again, the implementation of D2078/92 comes out with a negative
sign. The one-sided p-value for this result is about 0.07. Although the
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negative sign is insignificant, this may be seen to indicate that the re-
placement of national support by D2078/92 may have exercised a
negative impact on the steady-state level of organic farming in some
countries.

5. Conclusions

This paper set out to analyse the impact of three magjor policy drivers
on the growth of organic farming in Europe. The empirical results are
generally uncertain and should be interpreted with caution.

Both the time-series and cross-country dimensions confirm the expec-
tation that national support and certification under D2092/91 have ad-
vanced the process of conversion. The impact of D2078/92 on the
conversion rate is uncertain. Somewhat surprisingly, the analysis can-
not confirm the policy impact in teems of raisng the long-term
‘steady-state’ level of organic farming. Time-series analyses of indi-
vidual countries (Michelsen & Sggaard, 1999) suggest that policies do
influence the steady-state number of farms (the implementation of re-
tional support has been followed by new waves of expansion). How-
ever, one should beware of the so-called post hoc fallacy: conversion
following the introduction of a specific policy need not be caused by
thispolicy.

The cross-country analysis of Section 4 does not suggest that thereis a
positive long-term impact of support on the steady-state number of
farms. Italy, for example, has seen a rapid expansion of the organic
sector without national support of any kind. This suggests that other
drivers (e.g. the introduction of green labels, the building up of distri-
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bution channels, etc.) may be more important in the long term than
national or EU support.

While these results cast doubt on the long-term efficiency of current
support policies, they aso confirm the impression that the dissemina-
tion of organic farming is an increasingly market-driven process.
From a theoretical perspective, the most efficient (and irreversible)
way of supporting this process might involve stimulating the devel-
opment of products and methods of production, the building up of
marketing and distribution systems, etc. within the organic sector.
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