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Revealed Compar ative Advantage and Competitiveness:
A Case Study for Turkey towardsthe EU

Vildan Serin® & Abdulkadir Civan™

Abstract. This paper seeks to quantify the extent to which Turkey has a
comparative advantage in the tomato, olive oil, and fruit juice industries and how
this has changed over the period 1995-2005 in the EU market. To study Turkey’s
competitiveness and its progress two widely used indexes are calculated: the
revealed comparative advantage (RCA) and the comparative export performance
(CEP) index. In addition, import demand functions of the EU are estimated for rival
countries. Using regression analysis we hypothesize that if Turkey is a competitor
for these countries, its price will have a statistically significant effect on export
demand functions. Both index and regression results indicate that Turkey has a
strikingly high comparative advantage in the fruit juice and olive oil markets in the
EU but this is not the case in the tomato market.

JEL Classification Codes: Q10, Q17, F14.
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1. Introduction

In 1995 Turkey signed the Customs Union Agreement with the European
Union." A Customs Union (CU) has been in place for industrial and
processed agricultural products since January 1996. However, the Customs
Union does not cover a number of essential areas, such as traditional
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' It is determined by the Ankara Agreement and additional protocols but
mainly defined by the January 1995 decision of the Association Council.
The Customs Union between Turkey and the EU has been in force since the
beginning of 1996. It is more than a typical Customs Union, which foresees
arrangements on areas including competition, state aids, technical legislation
and intellectual property rights. (Kabalioglu, 1999)
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agriculture, to which bilateral trade concessions apply. Concerning
processed agricultural products, the parties have agreed on the establishment
of a system in which Turkey would differentiate between agricultural and
industrial components with regards to duties applied on these products in a
way similar to the model applied in the European Community (Yoriik,
2005). Thus, Turkey’s tariffs and levies on imports of industrial products
from the EU were eliminated. Turkey has also begun to apply the European
Union’s common external tariff on imports from third-party countries.
Turkey has reduced the average protection level from 10.9% to 5% (Bekmez
and Geng, 2002).

Another criterion for goods to be included in the CU is their place of
origin. The Association Agreement provided that “The Association shall
likewise extend to agriculture and trade in agricultural products, in
accordance with special rules which shall take into account the Common
agricultural Policy of the European Community” (Kabalioglu, 1999).

The European Union is the largest export market for Turkish fruit
and vegetable processing industry goods. In the last ten years Turkey’s
agricultural exports to the EU increased by almost 10 percentage points.>
Turkey is one of the most important agricultural trade partners of the EU and
exports more than half of its fruit and vegetable volume to the EU. This
partnership will strengthen if Turkey becomes a member of the EU. The
food manufacturing sector is of notable importance, making up a 19% share
of Turkey’s total production of manufactured goods and an 11% share of
Turkey’s total exports.” The fruit and vegetable processing industry is the
second largest industry in the food manufacturing sector, covering almost
one-half of Turkey’s total food industry exports (State Planning
Organization, 1998).

However, there are concerns about the effect of the recent
enlargement of the European Union on Turkey’s agricultural exports. Many
new EU member countries have great similarities with Turkey in terms of
both the magnitude of agricultural goods as a share of total exports, and
ratios of exports from these countries to others EU countries. Due to the
membership of new member countries, the community preference principle
of the CAP is expected to work beneficially for the export of agricultural
products of these countries and disadvantageously for agricultural exports of
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Turkey. A similar development has been previously seen with the accession
by Spain, Greece, and Portugal to the EU.* In the 1980s, numerous studies
were conducted to examine the effects on the agricultural exports of full
membership to the union.

Accordingly, agricultural products exports of Turkey were
significantly adversely affected by the membership of Mediterranean
countries. From 1977 to 1984, the share of total exports from Turkey to the
EU made up by cereals, animal and vegetable oils dropped from 8% to 7%.
On the other hand, the share of exports of the same products from Greece to
the Union increased from 1.7% in 1977 to 33.9% in 1984. A similar impact
was experienced following the accession by Spain in 1986. Thus, it can be
argued that accession to the EU by 12 new countries which have significant
similarities with Turkey in terms of exports to the EU will have trade
diversion effects. The community preference principle of the CAP is one of
the most important factors motivating this trade diversion effect. Karakaya
and Ozgen (2002) studied the potential trade effects of economic integration
for Turkey and the EU. They also used the revealed comparative advantage
index to analyze Turkey’s effect on southern EU member countries. They
concluded that Turkey and southern EU countries are significantly different
enough and concluded that Turkey does not jeopardize rival countries’ trade
positions. In a similar study Akgingér et al. (2002) measured the
competitiveness of Turkish agriculture in the EU market. They found that
Turkey’s competitive power is higher than Spain, Portugal and Greece in
some processed vegetable and fruit products.

* Table 1 compares several agricultural indicators of Turkey, Spain, Italy,
and Greece.
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Table1l: Selected Agricultural Indicators

Share of
Population
Employed in Employment
Share of Share of Agriculture in Total in
Share of Agriculture Agriculture Active Agricultural | Agriculture
Agriculture in Exports in Imports Population Land (1000 (1000
Countries | in GNP (%) (%) (%) (%) ha.) people)
1998 12003 | 1998 | 2003 | 1998 | 2003 | 1998 | 2003 | 2003 2003
Italy 2,5 2,2 6,8 7,2 11,2 |94 6,4 4,7 15.097 1.040
Greece | 5,8 54 274 122,7 1139 [11,2 |17,7 16,3 |3.897 654
Spain 3 3,6 14,7 [ 14,6 19,8 8,3 7,9 5,6 25.270 934
EU (25) | 1,5 1,6 |7 6,5 7,7 6,4 |47 5,2 163.479 10.082
Turkey |17 11,5 |10 10,3 | 4,6 6,1 43 32,7 26.578 6.799
Source:

http://www.tarim.gov.tr/arayuz/1/icerik.asp?efl=uretim/istatistikler/istatistikler.htm
(accessed on 16.02.2006)

To understand potential effects of new member countries on the
Turkish agricultural sector, we studied the performance patterns of Turkey
and Spain, Italy and Greece in the 1990s and early 2000s for both EU Trade
and World Trade in three product categories, tomato, olive oil, and fruit
juice. Better understanding of these interactions might enable us to predict
the future of Turkish agriculture.

We used two indexes, revealed comparative advantage (RCA) and
comparative export performance (CEP). The basic logic behind RCA is to
evaluate comparative advantage on the basis of a country’s specialization in
exports relative to some reference group countries. CEP deals with a similar
concept but uses the whole world instead of only intra-EU trade. We have
chosen to use data on intra-EU trade as well as trade between the EU and our
sample countries in this study. We also applied the same approach to world
trade as far as the available data allowed. Trade volume and price data was
collected from Eurostat, WTO, and FAO datasets. In the last section we
estimate a particular form of import demand function of the EU for rival
countries. The degrees of substitutability of Turkish fruit and vegetables are
estimated on these regressions.


http://www.tarim.gov.tr/arayuz/1/icerik.asp?efl=uretim/istatistikler/istatistikler.htm
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2. Revealed Compar ative Advantage I ndex

In the light of an increasingly competitive international environment, it is
useful to examine where Turkey’s comparative advantage lies. Comparative
advantage is the term used to describe the tendency for countries to export
those commodities which they are relatively adept at producing, vis-a-vis the
rest of the world. In other words, if a country can produce a good at a lower
relative cost than other countries, then with trade, that country should devote
more of its scarce resources to the production of that particular good.
Through trade, that country can obtain other goods at a lower price
(opportunity cost), in exchange for the good in which it has a comparative
advantage.

In the literature several techniques are used to measure the weak and
strong sectors of a country. One of the most widely used methods involves
the concept of “revealed comparative advantage” developed by Balassa
(1965). The Balassa index basically measures normalized export shares, with
respect to the exports of the same industry in a group of reference countries.
Although pros and cons of the Balassa index are still debated in the
literature, it stands as the most widely used revealed comparative advantage
index.’ In the literature numerous empirical studies have used the Balassa
index to identify a country’s strong sectors.® The index is not satisfactory as
a cardinal or ordinal measure but provides a useful tool in detecting
comparative advantages of Turkey in particular sectors.

The Revealed Comparative Advantage (RCA) index is measured by
this formula

RCA=In (XiB /XB) /(XiA/XA ),
Where

Xip : Turkey’s exports of good i to the European Union

> See Kunimoto (1977), Hillman (1980), and de Benedictis (2005).

® Some examples are Ariovich (1979), Reza (1983), Peterson(1988), Amiti
(1999), and Ferto, Imre & Hubbard, L. J. (2003). Many studies have used the
Balassa index and/or modified versions of revealed comparative index to
measure competitiveness of particular Turkish sectors. Some examples are
Hatirli and Fert (2004), Akgiingor et al. (2002), Yilmaz (2003), and Tutkulu
and Seymen (2004).
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Xg : Turkey’s total exports to the European Union
Xia : the rival country’s exports of good i to the European Union
X : the rival country’s total exports to the European Union

A positive value of RCA might be interpreted as an indication of
Turkey’s comparative advantage against a rival EU country in the EU
market. Table 2 lists the Balassa index values calculated for olive oil,
tomato, and fruit juice.

Table 2: Revealed Compar ative Advantage | ndex

1985 104 1 1088
(T1G5142] | 1 360843774) -1 BEABA35AT

GREECE -1 26T 1T00G8) -3 RBGR44E | L OMBIR01T) -3 3202647 | 2 ARI036002

[TALY

0 Pl Pl a0 004 Pl
-1 5404314) 0 BEB0RR1 | -2 279010048) 07390433 -2, 1ER2G0TY
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00 Pl Pl a0 2UU4| Pl
0 GABIE7ER) 0 401458063 | 0. AMBAT005) .SG1Z063 | DA4BT0MER
GREECE -1,788509808 011008420 | 2284654451 ) -2,171300266) -2 Bepdunta) -2 B 248067 | -2 TIRALNTSY| 230306 -2 40670801
ITALY {3407 0340606688 | 074001003 ) 1BGA148506) -1 2RR40A0| - TRREREREH | 1 ATAMMORY) -1.50TH4166) 186014646

RCA

a0 a0 2002 Juls pulls Jull]
(208674603 -0,167733708) -0 J9824E63) 0 ARRNAT) 0 3682707

GREECE 0132675764
[TALY

0, 280804502

Note: Orange fields indicate comparative advantage of Turkey for that product
category.

In the olive oil markets, Greece has a significant comparative
advantage over Turkey as measured by the Balassa index. Turkey had a
comparative advantage over Italy until 1999, and after that year the
comparative advantage changed hands yearly between Turkey and Italy.
Annual fluctuations of harvest quality of olives might be responsible for this
interesting observation.

For tomato, Turkey has the upper hand over Spain until 1999,
however, lost its edge starting with the year 2000 whereas Greece and Italy
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have always (excluding 1996) been superior over Turkey in terms of tomato
exports. Exports of tomato are decreasing since 1996.

With fruit juice, Turkey has the comparative advantage in general
terms, with the exception of 1998 and 1999, the Turkish fruit juice sector has
always performed better than the fruit juice sector in Greece. Compared to
Italy, apart from the years 2002 and 2004, Turkey has always been superior.
Spain has performed better against Turkey since 2000. Turkey’s exports
have remained the same within that period examined but its ratio decreases
since exports increase. In contrast, Italy’s fruit juice exports to the EU have
increased every year.

3. Compar ative Export Performance (CEP) Index

Another index used to measure comparative advantage is the Comparative
Export Performance (CEP) index. It is a slightly modified version of the
Balassa index. It measures the export specialization of a country for
particular product groups using the formula

CEP =In (XiB /XB) / (XiA /XA)

Where
Xp : country B’s exports of good i
Xg : country B’s total exports
Xia : total world exports of good i
X : total world exports

An index value of Turkey higher than the index value of country r

indicates relative comparative advantage of Turkey against country r.

Table 3: Comparative Export Performance (CEP) index
CEP Olive Oil

1995 1996 1997 1998 1999 2000 | 2001 2002 2003 2004
Turkey 2.485 1.916 | 1.951 | 1.973 | 2.552 1.453 | 2.457 1.758 2.131 1.585
Greece 1.758 2.131 1.585 | 2457 | 1.758 | 2.131 | 4.181 4.42 4.103 3.534
Italy 1.59 1.645 | 1.594 | 1.575 | 1.721 | 2.069 | 1.836 1.819 2.001
Spain 2.875 2.952 | 3.099 | 3.026 | 2.738 | 3.117 | 3.105 3.539 3.108 3.08
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CEP Tomato

1995 1996 1997 1998 1999 2000 | 2001 2002 2003 2004
Turkey 1.855 2.148 | 2.176 | 2.151 | 1.943 1.874 | 1.801 1.822 2.175 2.002
Greece 2.483 2.551 2.877 | 2.813 | 2.436 2.11 2417 | 2.576 2.35 2.088
Italy 1.243 1386 | 1.431 | 1.504 | 1597 | 1522 | 1.658 1.823 2.093 1.948
Spain 2.061 2113 | 2.289 | 2.096 | 2.176 2.1 2.184 | 2.311 2.616 2.412
CEP Fruit Juice

1995 1996 1997 1998 1999 2000 | 2001 2002 2003 2004
Turkey 2.507 1.591 1.601 | 1.838 | 1.551 1.292 | 1.542 1.052 0.909 0.765
Greece 0.439 0.592 0.23 1.03 | 0.234 | 0.787 | 0.745 | 0.462 0.567 0.78
Italy -0.627 -0.562 | -0.538 | -0.38 | -0.864 | -0.969 | -0.87 | -0.684 -0.811 -0.952
Spain 0.917 1.052 | 1.189 | 1.308 | 1.565 1434 | 1138 | 1.021 1.025 1.055

Note: Bold fields indicates that the competitiveness of Turkish exports is higher than
the rival country’s exports

In the case of tomato exports, Spain and Greece have always had
higher competitiveness than Turkey, whereas Turkey was superior to Italy
except in 1996 and 1999. Although Italy is superior to and Spain inferior to
than Turkey in terms of EU trade for the period, the reverse is true in terms
of world trade. Greece has had a consistent competitive advantage over
Turkey. Although Italy has a comparative advantage over Turkey in EU
Trade, Turkey has the edge on Italy since Italy exports nearly half of its
tomatoes to EU countries. Spain is exporting three times more tomatoes to
non-EU countries but this ratio is much higher for its total exports.

As for fruit juice, Turkey has always performed better than the other
countries except for 2003 and 2004. With the exception of 2002 and 2004
Turkey has the edge on Spain until recently. The index is very similar to the
RCA index, and shows that although countries have slight exports
differences this does not change for each region.

Turkey has competetive advantage over Greece and Italy in tersm of
olive oil exports.

4. Regression Analysis

This section investigates the interactions of the Turkish, Greek, Italian and
Spanish exports markets to the European Union. If Turkey has competitive
power, and therefore substitutes its goods for products of rival countries we
expect that EU exports from these countries will be significantly affected by
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Turkish export prices. Thus our hypothesis is that if Turkey is a competitor
for these countries, its price will have a statistically significant effect on
export demand functions for selected product groups. Akgiingér et al. (2002)
used a similar methodology to estimate competitiveness of Turkish
processed tomato and fruit products.

A particular form of import demand function was estimated for the
EU for olive oil, tomatoes and fruit juice exports of Spain, Greece and Italy.
The effects of own price, price of the rival countries’ export price, and EU
per capita income was modeled. Differences were used as we are interested
in short term effects. Moreover, because seasonal effects are significant for
the goods under examination, monthly differences are examined against their
corresponding levels in the same month last year. Thus our dependent
variable is the difference between the level of export of good A from country
X to the European Union in this month and the same month last year.
Independent variables are the change in the own-price and the rival’s price
and the per capita income of EU. Our hypothesis is that if Turkey is a
competitor for these countries, its price will have a statistically significant
effect on export demand functions.

Regression results are presented in Tables 4A, 4B and 4C. The first
column in Table 4A represents the export demand for Greece; the second
and third columns are export demands for Spain and Italy. Log-log
specification is used, thus coefficients are estimated elasticities. According
to our results, Turkish olive oil is a significant substitute for Greek and
Italian olive oil, though its effect on Greek export is much bigger, with a
coefficient of 0.21; implying that a 100% rise in the Turkish olive oil price
increases Greek exports to the EU by 21%.

Table 4B presents the export demands for fruit juice. The results
imply that, the Turkish fruit juice price has significant effects on export
levels of Spain and Italy. A 100% rise in Turkish fruit juice price increases
Spanish exports by 24%. However, as the results presented in table 1.C
indicate, Turkish tomatoes are not a good substitute for Greek, Italian or
Spanish tomatoes.
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Dependent Cl.lange.in Greek Change' in Spanish Change ‘in Italian

Variable Olive-Oil Exports | Olive-Oil Exports to | Olive-Oil Exports
to EU EU Change to EU

Change in Olive- 0,21 -0,21 0,09

Oil Price of Turkey (1,91) (-4,27) (3,23)

Change in Olive- -0,91 0,22 -0,02

Oil Price of Greece (-6,70) (3,81) (-0,78)

Change in Olive- 1,51 -1,99 0,42

Oil Price of Spain (2,84) (-7,22) (3,25

Change in Olive- -6,75 1,19 -1,52

Oil Price of Italy (-3,71) (2,17) (-5,31)

Change in per -19,25 6,16 -1,14

capita Income of (-3,07) (2,34) (-2,69)

EU

Constant 0,27 0,02 0,09
(1,50) (0,27) (4,81)

# of Obs. 60 60 60

R’ 0,71 0,66 0,53

The numbers in parentheses are Newey-West standard errors

Table4B: Export Demand of Fruit Juice

Dependent Change in Greek | Change in Spanish | Change in Italian
Variable Fruit Juice Fruit Juice Exports Fruit Juice
Exports to EU to EU Change Exports to EU

Change in Fruit -0,20 0,24 0,08

Juice Price of (-0,54) (4,47) (4,22)

Turkey

Change in Fruit -1,04 0,09 -0,01

Juice Price of (-3,78) (2,84) (-0,31)

Greece

Change in Fruit -1,60 0,03 0,10

Juice Price of Spain (-1,38) (0,15) (2,00)

Change in Fruit 10,15 -0,48 -0,62

Juice Price of Italy (6,61) (-2,34) (-7,99)

Change in per -12,36 0,26 1,85

capita Income of (-2,04) (0,53) (5,89)

EU

Constant 0,41 0,11 -0,02
(2,12) (3,82) (-1,24)

# of Obs. 60 60 60

R’ 0,23 0,24 0,15

The numbers in parentheses are Newey-West standard errors
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Dependent Change in Greek Change in Change in Italian
Variable Tomatoes Exports Spanish Tomatoes Exports to
to EU Tomatoes Exports EU
to EU Change

Change in -0,13 -0,30 -0,05

Tomatoes Price of (-0,68) (-2,00) (-0,91)

Turkey

Change in -1,00 0,19 0,01

Tomatoes Price of (-7,45) (2,93) (0,21)

Greece

Change in 0,32 -0,70 -0,21

Tomatoes Price of (0,88) (-1,62) (-1,42)

Spain

Change in 0,57 1,65 -0,39

Tomatoes Price of (1,81) (8,60) (-2,28)

Italy

Change in per 3,00 5,11 1,18

capita Income of (1,86) (4,07) (1,58)

EU

Constant -0,19 -0,8 -0,03
(-,311) (-1,71) (-1,48)

# of Obs. 60 60 60

R? 0,12 0,38 0,24

The numbers in parentheses are Newey-West standard errors

5. Conclusions

This paper has presented an analysis of the competitiveness of Turkey’s fruit
juice, olive oil and tomato sectors against its main rivals in EU market,
Spain, Italy and Greece for the period 1995 to 2004. The empirical findings
suggest that Turkey has a comparative advantage over its main rivals in EU
market in the fruit juice and olive oil sectors, but not in the tomato sector.
However, the results also showed that the advantages of Turkey have been
declining from 2000. Thus the recent enlargement of the European Union
and new rivals for the Turkish agro-food industry might further lower the
competitiveness of Turkey in these sectors. However, since the revealed
comparative and comparative export performance indexes only measure
observed trade data, this observation alone does not prove significant
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problems for Turkey. Distortions arising from both Turkish and European
Union regulations might have contributed to declining competitiveness.

Moreover; Turkey’s import demand estimations imply that Turkish
prices significantly determine the market shares of the rival countries in the
EU market. The econometric import demand of the EU model reveals that
relative export prices matter in determining Turkey’s competitive power in
the EU olive oil and fruit juice sectors.
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SPAIN TAE03E1G]  BA.E84572| 73.083.46| 78.425268] 03001682 87822018 7.514441( 115457734 134676516 154761066 13303547
GREECE B1770404] 70.411780] 83247417| 03020763 93620101 70054063 64.354.976| £8.163104] BO0G1.16] 60222120 BAT6E.145
ITALY 387.319.413 400.057.308] 422137623 486.371266 491863.158] 464664567 491.060.959) £28.160.712] 544601.827) 505.093.854] 472.807.300
($)
1005 1006 1007 1008 1000 2000 2001 2002 2002 2004 2005
TURKEY 37.463.199] 53.084.024] 46674.199| 47200953 40733755 40.804288] 45660703 33920365 50604461 40105727 54040.205
SPAIN 115.371.630 132500.770] 140406638 157.081.410] 102.870881) 243230.536] 220865.37| 281.010710] =37.487.107| 318318310 283126177
GREECE 13420681]  5440626] 0437374| 18605720)  0001576] 12647320 6.633622| 4605582 5453610 3052265  £.172486
ITALY 210.135.006] 221000615 105413256 204348187 230121542 050536.060( 266.006.173] 26186d.180] 271436.336] 250614567| 260074563
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[ 1908] 1006 1907 1008 1900 2000] 2001] 200z 2003 2004 2005
TURKEY | 71637 73.224] 76,361 1.974| 36 568 | 7.7 31304 36059 47,253 63,167 73275

[ 1905] 1006 1907 1098 1900 2000 2001] | 2003 | 2005
SRAIN | o7 p4a 107.243 100,758 [ 111073 104.431 115,252 116660 124,657 156145 132.823 186,000

[ 1505] 1095 1507 ] 1098 1900] 2000] 2001 2002] 2003] 2004] 2005
GREECE | 11.054] 1711 11328 10,567 11,088 11751 10.244] 10.414] 13.362] 15,322 17192

[ 1904] 1006 1907 1008 1900 2000 2001] 200z 2003 2004 2006
ITALY | 733.766] 252293 240414 245501 335 554 240521 244400 254,457 209333 353,788 366,797
WORLD TOTALEXPORT 432500000 515200000 540000000  S.580.00000 549000000  &71300000  G45100000 618400000  6.49400000 747200000  9.191.00000
Ui . 01

(mil §)
1905 1006 1007 1088 1000 2000 2001 2002 2003 2004 2005
TURKEY' 139,73 17501 184 55 107 33 151,53 136,23 131,12 150 55 206,34 267,00
SPAIN 775,40 780,10 814,41 775,15 751,52 710,36 71488 856,27 1050,665 167,50
GREECE 133,75 13187 135,03 154,14 103.27 7405 7925 0247 69,57 7079
ITALY 818,46 887,85 82375 841,85 943,84 842,25 885,26 1063,48 120362 142182
Total Wiorld Export 4368 06 454080 442627 478018 4400 53 4366 50 4450 50 4177 32 221527 433710
P intracen.org
(mil §)
1905 1096 1907] 1098 1909 2000] 2001] 200z 2003 2004 2006

TURKEY 20,05 23,7 26,58 28,75 22,43 18,81 25,79 20,3 25,25 27,54
SPAIN 50,27 63,52 67,52 65,34 89,25 89,89 4,11 68,6/ 22,69 106,39
GREECE 3,52 4,4 2,31 4,81 2,5 48 3,8 3,25 5,23 6,78
ITALY 25,65 29,89 28,65 28,51 17,74 16,57 18,04 25,22 26,62 27,7
Total World Export BET.TE 107288 1102,45 881,54 982,89 10624 113592 121572 1395,38 1536,45
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