
1. Intr oduction
Fulfilling approximately

about 10 % of daily per
capita calories need in de-
veloped countries and
about 6 % in developing
ones, sugar arises as the
key food-stuff for sustain-
able nutrition (FAO,
2005). In the world's total
sugar production, sugar
beet has a share of about
25 % and the rest is shared
between artificial1 and
cane sugar. While produc-
tion of sugar cane seems to
have a cost advantage
compared to sugar beet,
isoglucose is relatively
cheaper compared to cane
and beet sugar and may be kept in the liquid form2. The av-
erage cost of beet sugar is nearly 475 $/ton when cane sug-
ar is 350 $/ton and isoglucose is 325 $/ton (OECD, 1997).
Because of the lower cost, isoglucose production seems to
have a competitive advantage compared to the others; how-
ever, the same competitive advantage invites government
intervention and protection measures in various countries in
order to remove or reduce this cost advantage.

In Turkey sugar beet production is controlled by the state
institution T.S.F.A.S (Turkish Sugar Factories). Various
problems regarding sugar beet production have been over-
come so far, but the competition between producers of arti-
ficial sugar arises as another problem recently in the mar-
keting process. Sugar beet production is carried out by n-
early 450.000 contracted farmers in 65 provinces (out of
81) in Turkey. The majority of these contracted producers
are engaged in small scale production as about 80 % of
sawn land by beet producers is less than 2.47 acres. Sown
area per producer is about 0.7 acres in 2002, which is quite
low compared to the European Union (EU) countries. For
example, sown area per producer is 9.1 acres in Germany,

20.72 acres in UK, 13.63
acres in France, 5.48 acres
in Spain and 3.5 acres in
Italy in 2003 (Gunel et al.,
2005: pp. 442-445). The
main statistical indicators
regarding the sugar/beet
market in Turkey are giv-
en in Table 1. Turkey is a
net exporter of sugar and
about 98% of the total
beet production is market-
ed and T.S.F.A.S. buys the
majority of the produc-
tion. The average produc-
tivity in Turkey is about
42 tons per hectare, which
is very close to the world
average; however, this is
well behind the EU aver-

age of 62 tons per hectare in 20033 (MARA, 2005: pp. 143).
Sugar beet/sugar can be specified as a special and strate-

gic product for
Turkey considering
its importance for
the food industry, its
place in Turkey's a-
gricultural sector
and the number of
people who earn
their lives from a
beet/sugar related
production activity.
However, for vari-
ous reasons there is
uncertainty regard-
ing the agricultural policy framework that is going to be in
place for the agricultural sector as a whole and for the
beet/sugar itself in the near future. Turkey has to take into
consideration various developments regarding Common A-
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Tab. 1. Structural in di cator s of sugar  beet  
market in  Turkey 
Structural Indicators Unit  2004 

Harvested area Ha 315,000 
Sugar beet production 000 t 13,261 
Yield t/Ha 42.1 
Production value 000 Euro 798,304 
Marketed value 000 Euro 778,347 
Sugar production 000 t 1,894 
Sugar demand 000 t 1,720 
Net sugar trade 000 t 174 
Production cost Euro/t 39.6 
Producer price Euro/t 60.2 

Source: OECD (2005), SIS (2004b)  

 

1Artificial sugar consists of isoglucose (corn sugar) and saccharin.
2 However, it should be kept in mind that cane is more vulnerable to bad whe-

ther conditions.
3 See Appendix Table A1 for structural parameters in the sugar/beet market.



gricultural Policy (CAP) of the EU, the new rounds of the
World Trade Organization (WTO) negotiations and the new
stand by agreements with the International Monetary Fund
(IMF), in addition its domestic constraints, particularly
trade account deficit and public budget deficit, while struc-
turing its sugar beet market policy instruments. All these
developments call for an economic impact assessment
analysis to evaluate the possible outcomes of alternative
policy options in advance. 

In the second part of the study, brief information regard-
ing the current policies and possible near future policy op-
tions in the sugar beet/sugar markets of the EU and Turkey
and recent developments in the WTO was provided. Fol-
lowing that, the empirical methodology employed in the s-
tudy was explained. In the fourth section, alternative policy
scenarios were introduced and empirical analyses were car-
ried out in section 5. The paper concludes in section 6 with
the discussion of policy outcomes.

2. Policy developments in the world and
Turkey's sugar beet/sugar markets

2.1. Policy framework for the sugar
beet/sugar market in Turkey

In Turkey economic activities regarding the sugar market
such as production, price determination, marketing etc. are
under the control of state monopoly. There are 30 sugar beet
processing factories of which 27 are public, 1 is private and
2 are owned by the producers' cooperatives. The sugar
beet/sugar policy regime in Turkey may be better identified
as being “under the influence of hegemonic political pref-
erences”. A wide variety of policy measures have been im-
plemented to meet the objectives in the sugar beet/sugar
market. A summary of these policies is given in Table 2.

Provision of support via intervention/guaranteed price for
long years, has resulted in continuing excess supply of sug-
ar beet and in order to reduce this excess, production quota
(contract farming) has been put in place since 1999. How-
ever, contract farming considered restricting production4

rather than sawn acreage. A significant decrease in price
support was not considered as an alternative policy since
the number of farm households involved in sugar beet pro-
duction is quite high. The guaranteed price regime was sup-
ported by restricting imports via import tariffs and the re-
sulting excess supply is exported by provision of export
subsidies. In April 2001, a new Sugar Law was accepted5,
as an imposition of the stand-by agreement with the IMF,
and this law aimed to achieve significant changes in sugar
beet/sugar policy regime. 

The new Law aimed at privatizing in public sugar-related
institutions. The intervention price and production quota
levels were determined together by considering the actual
demand amount realized in the previous year, in order to
reduce the excess supply. This resulted in a fall in nominal

intervention price. Except in 2001, input subsidies provid-
ed for sugar beet producers have continued after 1997.
These input subsidies were given for fertilizers, pesticides,
seed usage and irrigation and sowing cost. 

2.2. Policy framework to the sugar beet/sug-
ar market in the EU

With its 13 % and 12 % share in the world's total produc-
tion and consumption respectively, the EU stands out as an
important actor in the world sugar market. Besides, the
EU's share in total world exports is about 15 % and it is
about 5 % in total imports (Fischler, 2004). Currently, the
policy framework regarding sugar/beet market in the EU is
quite cumbersome, as it is in Turkey. Both production of
beet and imports of sugar are restricted with production
quotas, and with tariffs and tariff-rate-quotas respectively.
These policies prevent the producer price of beet from
falling under a certain level. In the EU, imports are restrict-
ed with cane sugar and from only ACPcountries6. The cre-
ated excess supply is exported by providing export subsi-
dies to producers. In the EU, liberalization will be put in
place in the sugar/beet market starting from 2006. Full lib-
eralization is foreseen in the longer run however, in the
short to medium term the liberalization will be partial. This
partial liberalization involves the reduction of import tariffs
and production quotas (beginning in 2006-07) and with
these it is aimed to close the price gap between the EU and
world markets. The revenue loss of beet producers, due to
the fall in prices, will be compensated by direct deficiency
payments (about 60 % of the revenue loss) (Schroeer,
2005). Most probably, even a partial liberalization in the
EU sugar market such as a gradual reduction in trade barri-
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4 Farmers who have exceeded his/her production quota should pay a fine (over
quota payment).

5 This law replaced the old Sugar Law issued in 1956.
6 The only imports are in cane sugar and from ACP (African, Caribbean, Paci-

fic countries). There will be a reduction in import tariffs in the EU according
to WTO negotiations. However, the EU should continue importing cane su-
gar at a high price in order to prevent the revenue loss created for ACP coun-
tries (“Everything but Arms” contract), Talks (2005).

Tab. 2. Curr ent  poli cy tools of sugar beet  
market in  Turkey 
Policy Tools Unit  2004 

Input subsidy 000 Euro 26,502 
Export subsidy 000 Euro 35,060 
Production quota 000 t 14,200 
Over quota exemption rate % 15.0 
Over quota payments % 50.0 
Import tariff  % 138.0 
Nominal protection rate % 3.7 
Reference price Euro/t 16.2 
Target price Euro/t 60.2 
Support price Euro/t 60.2 
Support purchases 000t 10,200 
Share of price support in  total 
 support  amount   %  0.9 

Source: Refer ence pr ice: MARA (2005), OECD (2005);  
support price: SIS (2004c) and TSFAS; other support data: TSFAS. 
 



ers foreseen to start in June 2006 would affect the world
market prices. Since about 80 % of sugar consumption in
the EU is based on sweeteners, the main effect of even
gradual import liberalization is expected to be on world
markets rather than domestic market. 

Until recently, three policy frameworks regarding the EU
sugar beet/sugar market were foreseen as possible. The first
one can be identified as the “status quo” in which sugar
price is anticipated to stay at high levels in spite of the ad-
justment in production quota according to WTO agree-
ments. The second scenario aims to narrow the gap between
domestic and world sugar price by reducing the production
quotas and import tariffs (starting in 2006). In other words
sugar market in the EU is opened for competition in the
world markets. This has a more “market” oriented base;
however, it should be noted that the income loss generated
by the fall in prices is planned to be compensated and there-
fore might create a fiscal problem. The last scenario focus-
es on the elimination of all intervention prices and produc-
tion restrictions in 2009. With the declaration in November
2005, now it is apparent that the EU will follow the liberal-
ization program very similar to the one discussed in the
second scenario above.

2.3. Developments in the WTO and their im-
portance for Turkey's and the EU's sugar
beet/sugar market

The negotiations of liberalization in agricultural trade
have mainly started or geared up with the Doha Round in
November 2001. Compared to previous Rounds, the Doha
Declaration includes stricter rules regarding the reduction
of agricultural protection and support measures. Particular-
ly, the “tariff bound”7 approach accepted in the Doha Dec-
laration to liberalize borders to ease the market access, is
expected to have significant impact on international agri-
cultural trade. The main policy goals agreed by the WTO
members and stated in the Declaration are: maintaining fur-
ther discounts in import barriers to increase market access,
maintaining reduction in all kinds of export subsidies and
maintaining a decline in domestic support that deteriorates
agricultural trade. The anticipation of the developing coun-
tries which have agreed with the Declaration and whose e-
conomic structure is based on primary and processed agri-
cultural production was that the countries having high qual-
ity products can cope with the price competition and can
benefit from liberalization8.

The next step in agricultural negotiations was in Cancun
in 2003. In the draft proposal the mainly discussed topics
were again the removal of trade barriers to increase market
access, reduction of export subsidies and reduction of do-

mestic support, to liberalize agricultural trade. The pro-
posed liberalization in tariff rates for developed countries
involved an average reduction of 60 %, 50 % and 40 % if
the initial tariff rate is above 90 %, between 15-90 % and
below 15 % respectively. At product level, the minimum
level of tariff reduction should be 45 %, 35 % and 25 % for
these three initial tariff ranges respectively. The reduction
in tariff rates should be completed in five years. The same
proposal suggested an average reduction of 40 %, 35 %, 30
% and 20 % if the initial tariff rate is above 120 %, between
60-120 %, between 20-60 % and below 20 % respectively
for the developing countries. At product level the minimum
level of tariff reduction was stated to be 35 %, 25 %, 20 %
and 15 % for these four initial tariff ranges respectively. For
the special products the average and minimum levels were
proposed to be 10 % and 5 % respectively. The reduction in
tariff rates should be completed in ten years9.

Previously 25 WTO member countries were allowed to
provide export subsidies for their selected products, with
the pledge of reducing subsidy levels in the future. The sec-
ond step that is going to be applied in the export subsidy re-
duction process involves a 50 % decrease for all countries.
The final step involves termination of export subsidies at
the end of the three years after the implementation of 50 %
reduction for the developed countries and at the end of six
years for the developing countries. 

Maybe the most challenging discussions regard domestic
support. Currently all the policies that have direct distor-
tional impacts on production and trade are included in the
amber box and in the first step a significant reduction10 in
these is foreseen in the near future. While some countries
propose the termination of these policies in the second step,
some others suggest a gradual reduction such as three to
five years for developed countries and about 9 years for de-
veloping countries. There is still not a consensus about the
content of the blue box measures. While some countries
propose the inclusion of policies that distort trade and that
are currently included in the blue box11, in the amber box,
some others believe that the transfer of policies from blue
to amber box may hinder the implementation of agricultur-
al reform process in some countries. According to “tariff
bound” proposal, a reduction in support both in amber and
blue box is foreseen. Similar arguments are also put for-
ward regarding the policies that are currently included in
the green box. The support regarding rural development
and environmental protection are not always independent
of production and trade as sometimes this yields a reduction
in production cost, reduce risk and promote production. 

In the EU the policy changes in the sugar beet/sugar mar-
ket foreseen for the near future are in accordance with the

NEW MEDIT N. 3/2006

6

7 Formulated both on Swiss formula and Uruguay Round approaches.
8 Since all developing countries are not of the same characteristics, the Doha Declaration allowed some of the developing countries to act accordingly with their

policy requirements to achieve food security and rural development. 
9 Each country is allowed to declare some products as “special” and policy changes regarding these will be determined with mutual agreement. 
10 In the first year, a 20 % reduction in each country allowed upper support bound.
11 These policies include direct payments for acreage and animal number to constrain crop and 
livestock production.



developments in the WTO. As stated before starting in June
2006 the EU has decided to reduce the tariffs on sugar im-
ports by about 50%. This rate is even above the minimum
reduction rate agreed in Doha Round (45 %). Besides, the
EU has decided to reduce the domestic price at about 37%.
Given these changes, some of the producers and countries
are expected to suffer from these policy decisions. The U-
nion is considering both direct payments (and deficiency
payments) and/or alternative cropping support to compen-
sate for their loss. This sort of payments might be included
under the blue box or green box as support for rural devel-
opment. Even, shifting production of sugar beet from
Mediterranean region to central, eastern and northern re-
gions of the EU is being considered. Based on these policy
changes, in the near future provision of export subsidy will
not be a necessity since a decrease in excess supply is ex-
pected and in this way, the contradiction with the Doha De-
claration will disappear. Since about 80 % of the sugar use
in food industry in the EU is artificial sugar, the policy
changes in sugar beet market are not expected to harm the
food industry.

For Turkey the Doha Declaration seems to be more chal-
lenging particularly for sugar beet producers. The proposal
regarding the tariff reduction in developing countries may
threaten beet producers in Turkey. A 40 % decrease in cur-
rent tariffs would reduce it to about 98 % and a huge fall in

domestic beet production is anticipated. Besides, the differ-
ence between the production cost of beet (about 30
Euro/ton) in Turkey and world price of sugar (about 16 Eu-
ro/ton) is another disincentive for beet producer unless they
are provided input subsidy, which is in amber box of WTO.
With the reduced beet price in domestic market, it is im-
possible for beet producers to compete with the cane pro-
ducers whose production cost is quite low compared to
beet. In addition, compensating beet producers via direct
income support or alternative cropping or shifting them to
non-agricultural sectors seem to be unrealistic considering
the macroeconomic constraints of Turkish economy.

3. Measuring the welfare and transfer effi-
ciency effects of policies

3.1. Methodology: Welfare analysis
In this study, the impact of deficiency payment (DP) and

support purchasing (SP) systems on the welfare of various
economic agents is analyzed in the partial equilibrium
framework12. In the world markets of analyzed products,
Turkey is assumed to be a small country in the internation-
al trade and therefore world prices are given exogenously.
Based on the divergence between equilibrium price in the
domestic market and world price, it is determined whether
the country is a net exporter or importer of the product. In
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12 A detailed analysis of agricultural policies can be found in Gardner (1988) Houck (1986) and McCalla and Josling (1985). 



order to become a net importer, the world price should be
lower than the equilibrium price; Figures 1 and 2 represent
this situation. 

In Figures 1 and 2 PSP and PDP represent support pur-
chasing and target price respectively; in order to compare
the effects of both support systems, these intervention
prices (announced by the government) are assumed to be e-
qual to each other (PS=PDP. PR is the actual world market
price. Under SPsystem, public institutions purchase the
product at the announced price. However, based on the
change in production (due to the price change), government
should also put or increase import tariffs in order to achieve
the policy goal. Before the government intervenes via a
support price, the demand and supply in the domestic mar-
ket is shown by QSR and QD

R respectively and amount of im-
ports are shown by the horizontal distance between QD

R
QS

R(Figure 1). The support price results in an increase in
supply to QS

SP and in a fall in demand to QD
SP. As a result

imports fall toQD
SPQS

SP. While SPyields a rise in producer
welfare shown by the area adPSPPR, it causes a decrease in
consumer surplus shown by the areabjPSPPR.

In this analysis, the factors that effect government budget
are support purchase expenditures, cost of stocking and tar-
if f revenues. The maximum level of tariff revenue is shown
by abkf, which is calculated by multiplying the customs tax
(price gap between world and domestic price) with import
level. Assuming that public institutions purchase the total
amount of production, its cost is shown by the area
PSPaQS

SP0 and in general the cost of stocking is assumed to
be equal to 10 % of purchasing expenditure13 In this analy-
sis, the area adPSPPR is transferred from consumers to pro-
ducers and areas adk and bfj arise as efficiency (dead-
weight/social) loss to the economy14.

The effects of DPsystem are presented in Figure 2. The
target price is announced to be PDP and with this price sup-
ply amount increases to QS

DP; however, demand stays con-
stant (QD

DP=QD
R) since consumption price stays constant at

PR. Given these changes, imports fall from QS
RQD

R to QS
D-

PQD
DP. While DPhas no effect on consumer surplus (due to

the constant consumer price and demand), it yields an in-
crease in producer surplus represented with the area ad -
PDPPR.

The cost of DPsystem is paid only by taxpayers since
consumer price stays constant and therefore the sole burden
is on government budget. In other words the increase in
producer surplus is actually transferred from government
budget and it is equal to the area adPDPPR. in Figure 215.
The maximum amount of import tariff revenue is equal to

the area adb'falthough it is not necessary as it is in SPsys-
tem. Since the government has no obligation to purchase
the production there is no stocking cost under DPeither. A
social/efficiency loss does not arise for consumers due the
constant consumer price but on the producers side the effi-
ciency loss is equal to the area adk16

In conclusion, while DPsystem has no effect on con-
sumers' welfare, both DPand SPsystems yield an equal rise
in producers' welfare, and SPresults in a welfare loss for
consumers. Under SPsystem the rise in welfare of produc-
ers is transferred from consumers, while it is transferred
from government budget under DPsystem. In order to ac-
count for the total effect on government budget, the cost of
support purchases and stocking cost under SPshould be
compared with the government transfer amount under DP
system. In addition, if government imposes import tariffs
under DP, the tariff revenue is expected to be higher com-
pared to tariff revenues under SPsystem17. The efficiency
loss accrues only for producers under DPand for both con-
sumers and producers under SPsystem. 

3.2. Methodology: Transfer efficiency
Transfer efficiency analysis measures the economic cost

and income distribution effects of agricultural policy in-
struments18. While the latter analyzes the distribution of
gross and net income among production factors, the former
evaluates the distribution of policy cost among financer e-
conomic agents. The effects on income distribution do not
differ among SPand DPsystems; however, the cost of these
policy instruments do differ. Therefore, the difference in the
transfer efficiency of these instruments is based on how the
policy cost is financed.

Calculating the effect on income distribution under SP
and DPsystems. In order to evaluate the distributional ef-
fects, Helmberger's (1991) three stage procedure is used. At
the first stage, the effect on total farm revenue of the inter-
vention price is calculated. Secondly total revenue is re-
flected on the gross returns of farm-owned factors and fi-
nally the net returns to farm-owned factors are calculated.
Accordingly, factors of production in the agricultural sector
are assumed to be either owned by the farmer or rented by
the farm and main farm-owned factors are land and unpaid
family labor.

Under both support systems, the revenue of the farm
household is expected to rise with the increase in produc-
tion (due to a higher intervention price) and with the rising
employment of farm-owned factors. The possible increase
in production is dependent on the increasing rate in inter-
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13 Cakmak et al. (1998), Demirci (1998).
14 Because of the rise in domestic prices some consumers are out of market since they cannot demand the good anymore (the loss area shown by bfj). The ones who

demand now should pay a higher price as well in order to continue consuming the good. On the producers' side there is also an efficiency loss of adk which is
caused by the shift of production factors from production of other goods.

15 In the analysis, it is assumed that there is no production quota and no limit on per-farmer deficiency payment.
16 As explained before this loss is caused by the shift of production factors from production of other goods.
17 It should be kept in mind that public institutions are assumed to purchase all production under SP system and there is no quota on production. In addition, de-

mand and supply elasticity play a crucial role in determining the cost and welfare effects of the policy instruments.
18 See Dewbre et al. (2001), Helmberger (1991), Helmberger and Chavas (1996), OECD (2004; 2002; 2001; 1996) for an elaborate transfer efficiency analysis of agri-

cultural policies.



vention price and price elasticity of supply. In the short-run
it is not an exaggeration to expect only a slight change in
supply after the price rise. It is more important to discuss
whether this excess supply would have an effect on world
prices. Under the “small country” assumption or assuming
that the extra production is consumed in the domestic mar-
ket, the excess supply would have no effect on world price
and therefore there should be no feedback effects on do-
mestic markets.

The change in total farm revenue (∆TR), as a result of a
rise in intervention price, either under SPor DPsystem is
calculated as in equation 1 in Chart 1. The change in supply
is found by multiplying the base year quantity (Qs) with
supply-price elasticity (1+εs), and in return the change in
total revenue is found by multiplying the supply increase
with the price change (∆P). 

The change in gross (∆GRF) and net returns (∆NRF) to
factors of production is calculated as in equation 2 and 3,
respectively. In equation 2, s represents the share of each
factor of production (i) in total production cost and n repre-
sents the share of farm-owned factors in total factor supply.
By multiplying the change in total revenue with each fac-
tor's share in production cost and then with the share of
farm-owned factors, the change in gross returns is found. It
is assumed here that the share of factors does not change
and this may be valid only in the short-run. In the medium
to long-run, farmers may shift their land and labor to the
production of alternative crops or even may shift to non-a-
gricultural production. Therefore, the opportunity cost that
arises in the long run should be subtracted from the change
in total revenue which is sourced by agricultural support
policies.

Gross returns to farm-owned factors are converted into
the net equivalent by dividing (∆GRF) by the supply elas-
ticity of factors of production (1+ei). The net total returns
to farm-owned factors are calculated by summing up the net
returns to each farm-owned factor (equation 4). It can be
concluded that as the share of farm-owned factors decreas-
es and as their supply elasticity increases, the reflection on
net farm revenue of total revenue increase will be smaller.
In general, the supply elasticity of land is assumed to be
lower compared to the supply elasticity of other factors;
however, their supply can be considered constant only in
the very short run. In addition, it is not expected for any fac-
tor to have perfect supply elasticity. Naturally, as we move
from short to medium and to long-run, net returns will de-
cline and the majority of this return will be transferred to
land owners. In other words, as the adjustment period after
policy intervention gets longer, the efficiency of the trans-
fer will go down as well. As it is observed from the equa-

tion specification, the change in total revenue is also trans-
ferred to input sectors (via purchased inputs) and this can be
the main source of revenue leakages.

Calculating the policy cost under SPsystem.The cost of
SPsystem is financed both by taxpayers and consumers.
The change in taxpayer costs are calculated as specified in
equation 5 (Chart 1). The multiplication of the last two
terms in the equation gives the change in total revenue due
to the rise in intervention price. The variable ds is less/more
than 1 if the country is net exporter/importer. The taxpayer
cost critically depends on whether the country is a net ex-
porter or importer. If the country is a net exporter, govern-
ment should give export subsidy to exporters to compensate
for the difference between world and support price. In the
opposite case, government may charge customs tax for the
imports. Therefore, change in taxpayer cost becomes posi-
tive/negative when the country is a net exporter/importer.19

Change in consumer costs is given in equation 6. Basi-
cally, this equation accounts for the effect of higher inter-
vention price on consumers by calculating the change in
consumer surplus (equation 6 and 7)20 . The consumer sur-
plus measure does not only account for the extra expendi-
ture due to the rise in intervention price, but also account
for the effect of fall in demand due to the same reason.
Then, in equation 8 the change in consumer surplus is con-
verted to its cost equivalent by multiplying and dividing the
last expression in equation 7 by -Qs. The cost version is
more convenient since it can be added to the taxpayer costs
and also in the cost version Qd is eliminated. Finally, the to-
tal cost of SPsystem is found by adding up the taxpayer (e-
quation 5) and consumer costs (equation 8) in equation 9
(Chart 1).

Calculating the policy cost under DPsystem. The cost of
DP system involves only the taxpayer costs since the con-
sumers continue consuming from the lower world price.
Taxpayer cost has two components. The first component is
the amount that should be paid for the existing production
level, which is shown in the first parenthesis in equation 10.
The second component in the taxpayer costs is sourced by
the rise in production due to the created incentive via a
higher target price, which is calculated in the second paren-
thesis (equation 10). 

Calculating transfer efficiency under SPand DPsystems.
Transfer efficiency of policy instruments is calculated as
the ratio of change in net farm revenue to the change in cost
of policy instrument. These are represented in equations 13
and 14 for the SPand DPsystem respectively. In other
words, it can be defined as the change in policy cost that is
caused by the 1 unit change in net farm revenue. Therefore,
the first condition to be achieved for efficiency is that the
increase in net farm revenue should be more than the increase
in policy cost.

4. Policy scenarios
In this study, three policy scenarios were foreseen to be

possible alternatives in the near future regarding the sug-
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share of market price support in total support.

20 Equation 7 is obtained by exploiting the demand elasticity formula: 

 



ar/beet market in Turkey. These scenarios were formulated
considering the domestic and foreign dynamics, which
were mentioned somewhere else before in the text, that are
possibly to affect Turkey's policy framework regarding this
market. A summary of the policy instruments and shocks

that are involved in the scenarios are given in Table 3. 

4.1. Scenario 1: Turkey adopts CAP-partial
liberalization 

Turkey's adoption of CAPcan be interpreted as the adop-
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tion of beet/sugar producer price in the EU, accordingly
with the foreseen partial liberalization schedule. As it is ob-
served in Table 3, price adoption yields a fall in per ton pro-
ducer prices from 60200 Euro in 2004 to 27400 Euro in
2007 (55 % reduction in support price in Turkey compared
to 2004). With the price fall, nominal protection rate in
2007 falls down to 1.7 as well and import tariffs are reduced
to EU levels. As a decrease in production and an increase in
imports is expected due to the fall in producer prices and
nominal protection rate, production quotas in Turkey be-
come redundant. However, Turkey's beet production now
should be adjusted accordingly with the EU's production
quota allocation mechanism among member countries21.
Hence, Turkey should reduce beet production to approxi-
mately about 8.4 % of total production in the EU. 

4.2. Scenario 2: Turkey acts in accordance
with WTO-par tial but gradual liberaliza -
tion 

In this scenario it is aimed to reduce distortions and to re-
move excess supply/demand in the market in accordance
with the WTO. This scenario involves a relatively lower
and/or slower level of liberalization compared to scenario
1. In 2007, per ton producer prices are expected to fall on-
ly down to 43600 Euro (Turkey adopts EU 2004 beet price
in 2007 which yields 28 % reduction in support price in
Turkey compared to 2004) resulting in a relatively higher
(compared to scenario 1) nominal protection rate of 2.7.
Based on the new production and import levels, a reduction
in production quota in Turkey is expected and a reduction
in import tariffs to fill the excess demand is also expected. 

4.3. Scenario 3: No government in-
tervention in domestic market-par-
tial liberalization in bor der policies

In this scenario, sugar beet is considered as a
special crop in Turkey and policy instruments
included in the “blue box” category of the W-
TO are allowed. The main aim is to terminate
all distortions in the domestic beet market. In-
tervention price is removed and production
quotas become redundant. A partial liberaliza-
tion in imports is foreseen, in accordance with
WTO that reduces nominal protection rate
down to 1.2 and import tariffs from about 138
% to 85 %. The new border price, which is ad-
justed just to cover the production cost, is
adopted as the producer price in the domestic
market and it is announced as the target price

by government.
In the first two scenarios, the effects of new producer

price in Turkey are simulated via the use of both support
purchasing and deficiency payment systems as policy in-
struments. The policy analysis regarding the first two sce-
narios aims at finding the transfer efficiency and welfare ef-
fects of the two policy instruments in a comparative way.
Hence, the same price is used as the intervention and target
price in the 1st and 2nd scenario, respectively. In the third
scenario, the new producer price is announced as target
price by government, therefore the simulation considers on-
ly deficiency payment system.

5. Empirical findings
A comparative static analysis was carried out to evaluate

the effects of alternative policy scenarios only in the short-
run (year 2007)22. Simulation outcomes are presented in Ta-
bles 4 and 5 below and the outcomes are ranked by using
weighted Goeller Scorecard23 matrix, presented in Table 6.
Results of simulations are summarized under six sub-head-
ings which involve the findings regarding the net trade ef-
fect, transfer efficiency, effect on government budget,
change in net farm revenue, net welfare effect in the econ-
omy and change in leakages from the farm.

Transfer Efficiency. There is only a slight difference be-
tween the two support systems in terms of the measured
transfer efficiency. Within the scenarios, out of each US$
100 the amount of support that is received by farmers
change in the range of US$ 28-33. The purchased inputs are
the main source of income leakages from the farm, and this
is followed by rented land and hired labor force (Table 5).
In general, deficiency payment system seems to be more ef-
ficient. Since the calculated income component or the
change in farm revenue is the same under both systems, the
rise in transfer efficiency under deficiency payment system
occurs due to the lower level of policy cost (Table 5). The
fall in total gross revenue and in net revenue for both farm-
owned and non farm-owned factors is larger in the 1st sce-
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21 According to the European Union's production quota system, after partial li-
beralization, beet production quotas in member countries will be reduced at
the rate of fall in beet production in each country.

22 Previous analysis regarding welfare effects of alternative policies in Turkish
agricultural sector can be found in Cakmak et. al (1998) and Demirci (1998). 

23 Dye (2002). 



nario and this is followed by 2nd and 3rd scenario respective-
ly, which is directly related to the fall in producer price and
resulting decrease in production. For the same reason, the
fall in taxpayer cost is larger in the 1st scenario and small-
er in the 3rd scenario. 

Change in Net Farm Revenue. The change in net farm
revenue is based both on the fall in producer price and re-
sulting fall in supply, and on the share of farm-owned fac-
tors of production and their supply elasticity. The share of
farm-owned land and labor in total is about 73 % and 95 %
respectively (Table A1). While supply of farm-owned land
is inelastic (0.30), supply of farm-owned labor has unitary
elasticity. Therefore, the disincentive created for beet pro-
ducers with the reduction in producer price, at the same
time results in farm-owned factors and particularly labor to
become redundant. The change in net farm revenue does
not differ among the two systems but it does between sce-

narios based on the level of price fall. When the fall is sharp
as it is in the 1st scenario, then the fall in production and to-
tal revenue is greater, and the resulting decrease in farm
revenue is higher.

Effect on Government Budget. The effect on government
budget is related to the intervention price and to the amount
of production that the government wishes to purchase. Im-
port tariffs may also compose a significant part of the budg-
et revenues. Since in Turkey a significant part of beet pro-
duction is purchased by T.S.F.A.S., under support purchas-
ing system in the scenarios, it is assumed that government
purchases all the production from the intervention price.
However, under deficiency payment system only the price
difference between target and reference price is paid to the
farmer. Therefore, the burden on budget is lower under de-
ficiency payment system compared to support purchasing
system. The differential between reference and producer
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Welfar e Effects
1

Unit 2007

Scen 3

SP DP SP DP DP

Consumer surplus 000 Euro -176.448 - -411.209 - -

Producer surplus 000 Euro 91.421 91.421 263.259 263.259 336.255

Efficiency loss
2

000 Euro - -6.263 - -38.574 -56.903

Import tariff revenue 000 Euro 76.983 80.544 100.453 118.300 92.701

Cost of support purchases 000 Euro -294.126 - -520.154 - -

Cost of stocking 000 Euro -29.413 - -52.015 - -

Cost of deficiency payments 000 Euro - -97.684 - -301.832 -393.158

Over quota payments 000 Euro - - - - -

Effect on government budget 000 Euro -246.556 -17.140 -471.716 -183.532 -300.457

Net effect on the economy 000 Euro -331.583 68.017 -619.666 41.153 -21.105

Domestic supply 000 t 10.735 10.735 11.930 11.930 12.402

Domestic demand 000 t 19.194 19.586 15.901 16.606 15.327

Net trade 000 t -8.460 -8.851 -3.970 -4.676 -2.924

Scen 1 Scen 2

 

Table 4. Welfare effects

1: Welfare effects refer to gains and losses of the agents in the year 2007.
2: Efficiency changes in the support purchasing system are included in consumer and producer surplus.



price, and the resulting imports have a key role in compar-
ing budget effect in different scenarios. Compared to the 2nd

and 3rd scenarios, in the 1st scenario both price differential
and tariff revenues are at lower levels (Table 4). When out-
comes of deficiency payment system are compared, the 1st

scenario yields a lower cost to the budget, and the 3rd sce-
nario yields the highest. If support purchasing system is
considered, the budget cost in the 1st scenario is lower com-
pared to the 2nd scenario. 

Change in Income Leakages from the Farm. The main
source of leakages is the use of purchased inputs in beet
production and the share of it in total cost. This is followed
by rented land and hired labor force. All the inputs other
than primary factors of production are assumed to be pur-
chased and their share in total production cost is about 37

%. Leakages do not differ between deficiency payment and
support purchasing systems. However, among scenarios
leakages differ which is dependent on the amount of change
in production. Therefore, leakages fall as the price differen-
tial between world and domestic price goes up. Since price
differential is highest in the 3rd scenario, leakages tend to be
smaller (Table 5). 

Net Welfare Effect on the Economy. The results regarding
the net welfare effect is quite mixed. While support pur-
chasing system results in a loss to the economy in the 1st and
2nd scenario, deficiency payment system yields a surplus in
the 1st and 2nd scenario but a loss in the 3rd scenario. In gen-
eral, the loss/surplus increases/decreases as the difference
between reference and intervention/target price rises. The
key factors behind this loss are the change in consumers'
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Transfer  Efficiency Effects Unit 2007

Scen 3

SP DP SP DP DP

Change 1  in production revenue mil l ion Euro -472 -472 -265 -265 -170

Change in farm-land gross income mil l ion Euro -43 -43 -24 -24 -15

Change in rented-land gross income mil l ion Euro -6 -6 -3 -3 -2

Change in farm-labor gross income mil l ion Euro -195 -195 -110 -110 -70

Change in hired-labor gross income mil l ion Euro -1 -1 -0,3 -0,3 -0,2

Change in purchased inputs gross income mil l ion Euro -176 -176 -99 -99 -63

Change in farm-land net income mil l ion Euro -33 -33 -18 -18 -12

Change in rented-land net income mil l ion Euro -4 -4 -2 -2 -2

Change in farm-labor net income mil l ion Euro -98 -98 -55 -55 -35

Change in hired-labor net income mil l ion Euro -0,3 -0,3 -0,2 -0,2 -0,1

Change in purchased inputs net income mil l ion Euro -98 -98 -55 -55 -35

Change in net farm revenue mil l ion Euro -130 -130 -73 -73 -47

Change in leakages from the farm mil l ion Euro -102 -102 -58 -58 -37

Change in taxpayer cost mil l ion Euro -85 -392 -71 -237 -154

Change in costs to consumers mil l ion Euro -318 - -183 - -

Transfer efficiency 0,323 0,333 0,289 0,305 0,309

Scen 1 Scen 2

 
1. Absolute change with respect to 2004 values.

Table 5. Transfer efficiency analysis



welfare and cost of policy instrument to the government. In
the 1st and 2nd scenario, the fall in consumer surplus more
than offsets the rise in producer surplus and the burden on
government budget increases as the price gap between
world and intervention price rises (Table 4). Although defi-
ciency payment system has no effect on consumer surplus,
in the third scenario the budget cost and efficiency loss in
the economy more than offset the rise in producer surplus
and yields a loss in the economy. As mentioned before, a-
mong all, budget cost is the highest (due to the high rate of
price differential) in the 3rd scenario. 

Net Trade Effect.Because of the sharp fall in producer
price in the 1st and 2nd scenario, an excess beet demand in
the market occurs, due to the rise in demand and fall in sup-
ply. The fall in supply in the 1st and 2nd scenarios is about 19
% and 10 % respectively compared to 2004. Therefore, the
country becomes a net importer under both scenarios how-
ever the amount of imports is larger in the 1st scenario be-
cause of the larger fall in producer price (Table 4). In the
first scenario, a problem may arise if the resulting produc-
tion is above 8 % (production quota assumed to be allocat-
ed for Turkey) of production in the EU. Comparing the two
support systems, the amount of imports under deficiency
payments is larger due to the lower world price from which
the consumer continues to demand. In the third scenario, re-
duction in tariff rate results in a rise in imports and the
country becomes a net importer again. Turkey adopts the
importer price (adjusted with the lower tariff rate) in the do-
mestic market and domestic supply of beet goes down be-
cause of this lower price. The decrease in tariff rate is used
here as a tool to reduce the producer price just to cover pro-
duction cost. The fall in supply is about 6 % and therefore
the amount of imports is lower compared to the first 2 sce-
narios. 

In Table 6 the outcomes of the Goeller Scorecard method
is presented. The criteria used in grouping and explaining
the scenario findings are also used in Goeller Scorecard.

The corresponding weights for each criterion are ranked ac-
cording to the emphasis of the study24. With regard to poli-
cy instruments to be implemented in the agricultural sector,
the very hot topics in the agenda for long years are the
transfer efficiency and cost of alternative policies. The
ranking of the criteria in Table 6 was done by considering
this fact above. The Table covers only the findings regard-
ing the deficiency payment instrument since it is simulated
under each scenario. Obviously the Table favors the third s-
cenario however the Table represents a trade-off as well.
The trade-off is between the budget cost and net farm rev-
enue of the policy instrument. If the former goes down, the
latter goes down too and vice versa. In addition, net welfare
effect moves together with budget cost and leakages from
the farm move in opposite direction with net farm revenue.

6. Conclusion
In this study, an economic impact assessment, which con-

sidered short-term developments in the WTO, CAP, as well
as domestic economic constraints in Turkish economy, was
achieved to find the impact of “deficiency payment” and
“support purchasing” systems in sugar beet/sugar markets25.

The evaluation of the findings in different scenarios
should consider various sectoral and intersectoral aspects.
The first aspect to be considered arises with the compensa-
tion of the farmers' revenue loss due to the fall in prices and
production. Adoption of EU's price in Turkey creates the
largest loss in revenue, compared to the 2nd and 3rd scenar-
ios. In this case, the question is whether this loss will be
compensated by EU or Turkish funds. If Turkey adopts
CAPbefore becoming a full member, therefore the answer
will be the latter, which will put an extra burden on gov-
ernment budget. The level of compensation itself may be an
incentive/disincentive for production as well.

With regard to the 1st scenario another important aspect to
be considered is the resulting level of production after the
price fall. If it is higher than the allocated quota level by the
EU, then there should be a further decrease in production
and this would obviously increase the extra cost to the gov-
ernment mentioned above.

Another aspect is the excess labor and land that come
about as a result of the decrease in production and which
seems to be higher in the 1st scenario. In the short run, mo-
bility of these resources to a sector other than agriculture is
quite difficult. Shifting them to the production of an alter-
native crop seems to be a rational solution. However, an in-
centive should be created for the farmers for shifting them
to alternative cropping. Otherwise, the alternative cropping
policy can be unsuccessful due to the higher potential to
create value added in beet/sugar market compared to other
crops. On the other hand, this incentive would also put ex-
tra burden on the budget. Nevertheless, providing an incen-
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24 Caution should be given since the ranking obviously involves a bias, and if the order of the emphasis changes, the total score and final ranking may change.
25 It has to be mentioned that one of the major constraints regarding this market in Turkey (a limitation of this study) arises with the political expectations sha-

ping the policy framework rather than the economic and social expectations.

Goeller Scorcard 1
Deficiency Payment System

Scen 1 Scen 2 Scen 3

Tr ansfer efficiency (6) 3x6=      18 1x6=        6 2x6=      12

Change in net far m r evenue (5) 1x5=        5 2x5=      10 3x5=      15

Effect on gover nment budget (4) 3x4=      12 2x4=        8 1x4=        4

Change in leakages from the far m (3) 1x3=        3 2x3=        6 3x3=        9

Net welfare effect in the economy (2) 3x2=        6 2x2=        4 1x2=        2

Net trade effect (1) 1x1=        1 2x1=        2 3x1=        3

Total scor e 43 36 45  
1Values in parentheses represent the corresponding weights.
Source: Calculated by using the findings in Table 4 and 5. See Dye (2002) for
Goeller Scorecard method

Table 6. Comparison of scenario outcomes



tive would be preferable since in this way the farmers' com-
pensation problem will be solved and there would be no ex-
tra pressure on unemployment. Creating an incentive seems
also a better alternative than providing payment for setting-
aside the beet areas.

The demand of sectors/industries which use beet/sugar as
intermediate inputs for production such as food industry
and livestock production is another aspect to consider. Due
to the relatively higher prices of artificial feed, beet pulp
becomes quite important particularly for livestock produc-
ers as it constitutes the significant part of animal feed. De-
pending on the demand elasticity, a necessity for extra im-
ports may arise which would result in further reduction of
import tariffs. The effect of this rise in imports and fall in
tariffs would be twofold. There would be a loss in govern-
ment revenues and an increasing pressure on trade deficit of
the country. The trade deficit in Turkey has become a per-
sistent problem for years, reflected with 65% export/import
compensation ratio, and this may put pressure on exchange
rate. One final point is that government will be free of pro-
viding huge amount of export subsidy as a result of these al-
ternative policies, which would help for budget deficit to go
down. 

Currently, Turkey is at the “turning point” and because of
its macroeconomic constraints and international develop-
ments, cannot continue to support purchasing system; in-
stead Turkey should begin to discuss alternative support
policies such as deficiency payment, premium or direct in-
come support systems. 

In conclusion, the suggested alternative is that Turkey
should declare sugar beet as its “special product” in WTO
negotiations. Other policy alternatives result in huge rev-
enue loss for producers and for a significant amount of peo-
ple who survive in this sector. If sugar beet is accepted in
the “special product” category, then current support can be
provided through government-announced target price (defi-
ciency payment system) which can reduce excess supply
gradually (so beet producers can have a chance to adjust)
and in the longer run Turkey may provide only direct in-
come support to beet producers without harming those pro-
ducers. The production quotas can become redundant in the
short to medium run; with the fall in excess supply the ne-
cessity to provide export subsidy would go down too. In
this way, the conflict with the WTO regarding these policies
are removed. Related to the discussions above, the group of
farmers that experienced a higher net income rises due to
the implementation of deficiency payment system and the
income groups in the economy that take most of the finan-
cial burden of deficiency payment system should be re-
vealed as the two last sector and economy-wide effects.
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