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Introduction

In 1997, fourteen Arab countries concluded an ages, aimed at achieving the Greater
Arab Free Trade Area (GAFTA) by 1.1.2007 at thedatThe main provisions concerned
the progressive removal of tariff and non tariffrixs (NTBs) on intra-GAFTA trade in
manufactures. Agricultural products were providedcsal treatment: each country could
exclude at most 10 agricultural products from tgeeament during the harvest season. In
addition, rules of origins were set at 40% of tiadue added. The last provisions provided
for the agreement’s conformity with WTO rules asliwas special delays for least
developed Arab countries. On 1.1.2005, the tadfhoval was fully completed, although
countries only partially removed NTBs.

The great bulk of the existing literature relatedhie economic effects of GAFTA remains
very descriptive (Sekouti, 1999; Tahir, 1999; Zak02000; Hadhri, 2001; Bayar, 2005;

MINEFI, 2005, etc...). A few ex-ante studies are maralytical, but focus on a small

number of countries. For example, Neaime (2005kickans the impact of monetary and
financial integration, especially Foreign Directéstment (FDI) liberalisation across Arab
countries. With regard to GAFTA trade provisionATd (2005) assesses the GAFTA

welfare effect on specific countries, mainly Morocand Tunisia. This assessment is
achieved through computable general equilibrium EC@odelling. Results show positive

or negative welfare effects, depending on the tesfrisade. Bousseta (2004) also relies on
CGE models applied to Maghreb countries. Resulixlode to a moderate rise in intra-

Maghreb trade due to GAFTA. Finally, Péridy (2006ahcentrates on the appraisal of the
ex-ante effect of trade liberalisation between Mo Tunisia, Egypt and Jordan (Agadir
Agreement). Using a modified gravity model, thisthen shows limited trade effects,

mainly because of the lack of trade complementéetyveen these countries.

This paper is aimed at providing additional insigiiout the GAFTA trade impact by
proposing the following contributions. In the figgdhace, it provides a first ex-post appraisal
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and covers all the GAFTA members which have impletet: the agreeménas well as the
countries which are expected to carry out the ages in the coming yeats

As a second contribution, this paper is based thearetical gravity model which accounts
for new developments, including the impact of swdsts and expectations (Abedini,
2005), price effects (Anderson and van Wincoop,3208s well as bilateral trade costs
effects (Anderson and van Wincoop, 2004; Markuseh\4enables, 2005).

Third, we estimate a panel data model which cotrade from the 21 GAFTA members
(or potential members) to GAFTA countries as wsll38 other reference countfiesver
the period 1988-2005. This model with triple heggnoeity requires specific econometric
consideration, as stated in the recent literatAteoyd et al., 1999; Wooldridge, 2001 and
Wolff, 2006). Consequently, a transformed fixedeetfmodel will be first estimated. Some
other estimators will also be proposed, in ordesdlve endogeneity problems in random
effects models (Egger, 2004) or in dynamic modatel{ano and Bond, 1998).

Finally, the GAFTA trade impact is assessed in tways, including the use of time
dummies (from 1997 onward), and the comparisonastiér effects within the GAFTA
area and across this area.

1. Integration and trade in the Arab area : an overviev

As mentioned in the introduction, there is an egien literature concerning the description
of economic integration and trade in the Arab wo@dnsequently, this section intends at
giving an overview and summarising the main featuoé this South-South integration
process.

Trade integration in the Arab world is an old sto®yarting with the creation of the Arab
League in 1945, several attempts have been madaroimote regional political and
economic integration: the 1950 Treaty for Joint éheie and Economic Cooperation, the
1953 Convention for Facilitating and Regulating nia Trade, the 1957 Arab Economic
Unity Agreement, the 1964 Arab Common Market, tB811Gulf Cooperation Council, the
1989 Arab Cooperation Council as well as the 1988bAMaghreb Union (Neaime, 2005).
However, these agreements have generally not begremented. As a result, trade
barriers have remained high within the Arab region.

2 Bahrain, Egypt, Iraq, Jordan, Kuwait, Lebanon,yeibMorocco, Oman, Qatar, Saudi Arabia, Syria, $ani
United Arab Emirates (UAE) as well as Yemen.

® These are Algeria, which has signed the agreeme@02, Sudan as well as Somalia and Mauritanféchv
have yet not joined the agreement. Djibouti and @ are also considered as potential members. YHowe
these two countries are excluded from the currealyais, due to a lack of data.

* The members of some main other FTAs consist the$erence countries. This makes possible a
comparative estimation of GAFTA effects on the diesdf the model. They are: Argentina, Austria, Braz
Bulgaria, Canada, Chile, China, Colombia, Denmé&xdyador, Finland, France, Germany, Greece, Hungary,
Iceland, Indonesia, Ireland, Israel, Italy, Malaysilexico, Netherlands, Peru, Philippines, Poldattugal,
Spain, Sweden, Switzerland, Thailand, Turkey, WhKégdom, United States, and Venezuela.



Things started changing in the 90s, when most Amntries actually implemented trade
liberalization process, both at multilateral, kelal and regional level. Indeed, a significant
number of Arab countries signed the GATT agreenfemin 1990 onward, namely:
Tunisia: 1990, United Arab Emirates and Qatar: 198fidan and Oman: 2000, Saudi
Arabia: 2005. At the same time, there has been namease in bilateral free trade
agreements: for instance, Egypt concluded agreeniiest with Libya and Syria in 1990,
then with Tunisia, Lebanon and Jordan in 1998, farally with Iraq in 2001. At the same
time, Morocco concluded similar agreements withKéyr (2005) and the USA (2006).
Jordan also implemented free trade arrangements tve USA (2002). Finally, at the
regional level, the GAFTA was signed in 1997 whertbee Agadir Agreement was signed
between Morocco, Egypt, Jordan and Tunisia in 2004.

Among these numerous agreements which very ofterlayy each other in spaghetti
regionalism, GAFTA is certainly the most far-reaahone. This is due not only because it
covers all countries in the Arab region, but alsgduse it relies on political institutions,
such as the Gulf Cooperation Council and the Araadue. Moreover, the contents of the
agreement are also far-reaching, first becausat ibmly includes the removal of tariffs, but
also monetary, administrative and quantitative N{@stas). It also provides for the trade
liberalization in agriculture (despite a transitipariod) as well as a precise set out of rules
of origins. Finally, inter-Arab consultation is al&xpected concerning services, research
and technological cooperation as well as intell@cproperty. Moreover, the agreement
encourages Arab countries to go quicker in thegnattion process through the bilateral or
sub-regional agreements (Arab League, 1999). fwrdgard, the Agadir agreement must be
considered in accordance with the GAFTA processcamaplementary to this process.

The economic benefits expected from this far-reaghiegional integration are numerous
and well-known. GAFTA members are first expectediriorease intra-regional trade,
thanks to the removal of trade barriers. Seconalymtion efficiency should be enhanced
through by exploiting comparative advantage andeseaonomies. Third, competition
within domestic markets will be increased with geegroduct varieties for consumers as
well as lower prices. Fourth, an improvement ofmerof trade is expected thanks to the
decrease in import prices. Finally, GAFTA shouldph& increase economic growth
through the dynamic effects of regional integrati{Baldwin and Venables, 1995; Robson,
1998).

Looking at trade statistics at regional level, ststriking to observe that intra-GAFTA
exports increased at a faster rate than world éxpespecially in the recent period (Figure
1 and 2). As a matter of fact, over the period 190@5, intra GAFTA exports have
increased by 15.1% at yearly average, whereas weapdrts have risen by 7.9% only. It is

®In fact, the GAFTA provisions include two types efceptions to trade liberalization. The first camee
permanent exceptions related to religious, sanitmyironmental or security reasons. The secorata®lto
temporary exceptions, which cannot account for mbas 15% of each country’s total imports from othe
GAFTA countries. Six Member States implementede¢hemporary restrictions until 2002. These are aurd
Tunisia, Syria, Lebanon, Egypt and Morocco. The benof temporarily excluded products ranged from 35
for Egypt to 898 for Morocco. These products amedmnespectively to 0.3% and 6.7% of trade (MINEFI,
2005).



also worth mentioning that intra-GAFTA exports hanereased slightly more than extra-
exports (14% in the most recent period).

It would be easy to interpret these trends as #wmulr of the GAFTA agreement,
implemented from 1997 to 2005. However, it is taolyeto conclude that GAFTA has had
positive trade effects. Indeed, these figures shbal controlled by various factors, such as
GDP growth, prices as well as the product compmsitf trade. All these factors will be
isolated in the econometric model developed later.

Figure 1: GAFTA-15 and World trade growth (1993-20®, %)
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Source: United Nations (2007) and WTO (2007).
Note: intra-GAFTA exports are estimated accordmgata available by keeping the same country safople
inter-annual comparisons.

Table 1 provides more information at country lewdth regard to current trade. It shows
the main intra-GAFTA trade figures for the GAFTA-frifembers as well as the 6 potential
future members (see also Appendix 1 for more detdilgures). Several striking features
emerge from this Table. First, the great bulk a@fafregional trade is achieved within the
GAFTA-15 area (25 billion dollars). The other sountries only account for additional 3.2

billion dollar. Second, within the GAFTA-15 areaperts and imports are very much

concentrated (see also Tables 2 and 3). As a nattirct, Saudi Arabia and the UAE

together account for 50% of total exports withirstarea. Adding Oman, Qatar, Syria and
Jordan, which each contribute to about 6-7% ofi etaorts, these 6 countries account to
80% of intra-GAFTA exports. Imports are slightlys$econcentrated: the UAE is the first
importing country (22.3%), followed by Saudi Aral§i0.5%), Bahrein (9%), Irak (7%) as

well as Jordan, Kuwait and Egypt (about 6% each).

Basically, it is worth mentioning that Gulf courssi amount to about 70% of total intra-
GAFTA trade, whereas Mashrek countries only rega¥ 2nd Maghreb countries barely
10%. As a matter of fact, Appendix 1 shows thatrdlie 210 bilateral trade flows within



the GAFTA-15 area, the five main flows involve Gutuntries, such as Saudi
Arabian/UAE (10.4% of total GAFTA trade), Saudi Ara/Bahrein (8.7%), Oman/UAE
(5.6%), Qatar/UAE (4.7%) as well as Saudi Arabiafit (4.2%).
Figure 2 : Intra and extra GAFTA-15 trade since 193 (average annual percentage
change)

0 1993-1996
1997-2005

GAFTA exports (intra) GAFTA exports (extra) world exports

Source: United Nations (2007) and WTO (2007)

A last striking feature concerns the trade balamthin the GAFTA area: Saudi Arabia
exhibits a tremendous surplus (7.3 million dollarSpme other countries also enjoy
surpluses, though to a lesser extent. These aren@@ million US$), Qatar (0.8), Syria
(0.7), Tunisia (0.6) as well as Algeria (0.3). Thther countries face trade deficits,
especially for Bahrain, Kuwait, Libya and Morocco.

Additional investigations may be given at produevdl (Tables 2 and 3). Four main
product groups are traded within GAFTA. Fuel is thest important (26% of total trade).
It is mainly exported by Saudi Arabia, which accsualone for more than 70% of intra-
GAFTA fuel exports. The other export countries Algeria, Egypt as well as Syria, though
to a much lesser extent. Fuel products are mamported by Bahrain (1.7 million $), the
UAE (1.2), Egypt (1.1) as well as Morocco and Jar{fa7 each).

The second main traded products concern manufacproslucts, including miscellaneous
manufactures. This product group accounts for 23%AFTA regional trade. Saudi
Arabia and the UAE are the main exporters, sineg #iccount for almost half of trade.
Egypt, Bahrain and Lebanon are secondary expowttish barely reach 8% of total
regional manufactured exports. Finally, Maghrebntoes’ share remains below 5%, as
these countries are very much more oriented toweadU for their manufactured product
exports. Imports are more diversified. As a mattefact, though Saudi Arabia and the
UAE still absorb one third of manufactured produatgports, most countries account for
between 5% and 10% of regional GAFTA imports, with notable exception of Morocco
and Tunisia, which remain below 1%.



Food products (including beverages as well asavits fats) are the third important product
group (15.8% of intra-regional trade). Exports dogninated by Saudi Arabia, Syria, the
UAE as well as Jordan. These countries accounttiegdor 2/3 of exports. Egypt and
Oman supplement these figures by an additional 19%th regard to imports, Irak
represents a significant share (13%), in additmB8audi Arabia (18%), the UAE (11%) as
well as Oman (11%). Again, Gulf countries contrébowd the great bulk of trade for this
product category.

The final product group includes chemicals as wslimachinery, which account each to
about 12.5% of total regional trade. As far as doals are concerned, the main exporters
are Saudi Arabia and Jordan, whereas imports are ewenly distributed across countries.
Finally, machinery and transport equipment’s tredaggain dominated by Saudi Arabia and
the UAE, for both imports and exports.

Table 4 summarizes the top-20 bilateral trade fltwsboth countries and commaodities.
These 20 flows account for more than 10 million UiS$ 38% of total intra-GAFTA trade.

They mainly involve Mineral fuel as the main expproduct (50% of the total) as well as
Saudi Arabia as the main exporting country (2/3tle# total). This again reflects the
extreme concentration of trade flows within GAFTAterms of products and markets.

Table 1: intra-GAFTA trade: breakdown by countries (2005)

Exports Imports Exp-Imp.
million US$ % million US$ % million US$
Algeria 928.1 3.3% 671.1 2.4% 257.0
Bahrein 780.4 2.8% 2486.8 9.0% -1706.4
Comoros 0.05 0.0% 3.3 0.0% -3.3
Djibouti 4.69 0.0% 350.2 1.3% -345.5
Egypt 1511.5 5.4% 1915.6 6.9% -404.1
Iraq n.a. n.a. 1951.0 7.0% n.a.
Jordan 1815.8 6.5% 1725.3 6.2% 90.5
Kuwait 514.8 1.9% 1614.6 5.8% -1099.8
Lebanon 925.1 3.3% 975.6 3.5% -50.5
Lybia 4.27 0.0% 980.0 3.5% -975.7
Mauritania 8.4 0.0% 71.3 0.3% -62.9
Morocco 374.3 1.3% 1085.3 3.9% -711.0
Oman 2130.7 7.7% 1204.9 4.3% 925.8
Qatar 1730.1 6.2% 889.6 3.2% 840.5
Saudi Arabia 10170.2 36.6% 2919.7 10.5% 7250.5
Somalia n.a. n.a. 159.0 0.6% n.a.
Sudan 332 1.2% 581.8 2.1% -249.8
Syria 1611 5.8% 922.0 3.3% 689.0
Tunisia 933.7 3.4% 336.7 1.2% 597.0
UAE 3438.8 12.4% 6192.7 22.3% -2753.9
Yemen 548 2.0% 716.4 2.6% -168.4
Total 27752.9 100.0% 27752.9 100.0% 0.0




Note: 2004: Algeria, Egypt, Lebanon, Syria; 2003alWMtania, Saudi Arabia; 2001: Kuweit, UAE; 1998:
Comoros, Lybia; 1991: Djibouti; na: non available
Source: United nations (2007)

Table 2: intra-GAFTA imports: breakdown by commodities (2005, million US$).

Imports Food and Beverages |Crude mater. Fuels Qils Chemicals [Manufactured|] Machin. and | Misc. manuf.| Non class.
live animals | and tobacco | except fuels and fats products _|transp. equip. articles articles

Algeria 63.0 0.4 14.0 20.2 3.7 164.3 221.9 98.2 81.3 4.1
Bahrein 148.2 9.3 21.3 1708.3 8.9 98.2 225.2 167.7 69.4] 30.3
Comoros 13 0.0 0.0 0.0 0.0 0.1 0.3 1.0 0.2 0.4
Djibouti 15.2 1.0 23 257.0 0.5 11.5 26.2 21.2 12.7 2.6
Egypt 130.2 6.0 78.8 1153.9 0.5 186.7 171.7 110.2 38.1 39.5
Iraq 299.8 156.3 13.3 357.4 104.3 189.2 312.8 372.6 111.2 34.1
Jordan 240.9 25.7 27.2 700.8 4.1 251.0 226.1 153.3 54.8 41.4
Kuwait 296.1 44.1 243 153.5 9.2 197.9 472.6 280.6 124.6 11.7
Lebanon 139.6 11 50.9 448.4 8.2 102.1 143.9 47.7 24.1 9.6
Lybia 181.2 13.8 9.6 3.7 56.7 110.1 279.6 165.7 125.2 34.4]
Mauritania 6.8 2.9 0.5 17.0 0.9 5.2 23.1 8.2 6.2 0.5
Morocco 32.0 3.2 115 698.2 15 173.9 124.1 23.0 14.8 3.1
Oman 103.6 370.0 10.7 7.7 8.4 150.0 331.0 154.3 61.1 8.1
Qatar 161.8 135 44.1 6.8 8.6 98.7 266.7 202.3 65.1 22.0
Saudi Arabia 720.1 17.7 101.3 16.4 34.3 375.2 715.3 502.2 220.0 217.2
Somalia 50.3 7.2 3.8 1.6 5.4 14.7 32.7 22.1 20.9 0.3
Sudan 475 0.2 13.2 23.1 3.6 107.1 139.7 159.2 66.0 22.2
Syria 175.0 4.5 24.8 88.9 8.2 160.8 241.3 166.5 21.3 30.7
Tunisia 23.7 0.6 28.1 134.3 0.1 53.5 63.9 16.4] 11.4] 4.7
UAE 414.6 18.4 112.3 12354 51.0 913.7 808.1 710.4 306.9 1621.9
Yemen 98.4 7.6 7.6 181.6 2.5 77.1 159.3 104.1 55.3 22.9
Total (million US$) 3349.3 703.5 599.6 7214.2 320.6 3441.0 4985.5 3486.9 1490.6 2161.7
Total (%) 12.1% 2.5% 2.2% 26.0% 1.2% 12.4% 18.0% 12.6% 5.4% 7.8%)
Source: United Nations (2007)

Note: 2004: Algeria, Egypt Lebanon and Syria; 20@auritania and Saudi Arabia; 2001: UAE.

Table 3: intra-GAFTA exports: breakdown by commodities (2005, million US$).
Exports Food and Beverages |Crude mater. Fuels Qils Chemicals [Manufactured|] Machin. and | Misc. manuf.| Non class.
live animals | and tobacco | except fuels and fats products _|transp. equip. articles articles

Algeria 105 0.6 10.1 786.8 7.0 27.1 62.9 21.1 2.0 0.0
Bahrein 213 9.3 80.6 0.5 0.4 35.7 472.8 122.7 32.8 4.3
Comoros n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Djibouti n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Egypt 287.7 0.9 46.7 376.4 20.8 137.2 489.1 86.4] 62.4] 3.9
Iraq n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Jordan 4119 75.5 28.7 7.2 94.4 517.9 238.8 303.8 135.5 2.1
Kuwait 395 8.3 6.0 10.3 24 187.6 100.8 102.7 40.8 16.4]
Lebanon 134.8 19.0 18.4 11 6.3 72.7 2725 216.6 182.3 1.4
Lybia n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Mauritania 0.0 0.0 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Morocco 128.5 2.8 24.0 15.7 1.0 79.0 94.1 14.7 14.5 0.0
Oman 266.6 16.7 47.0 111.0 73.2 105.3 294.9 201.7 86.2 928.1
Qatar 23.8 0.8 16.9 33.3 0.5 250.5 81.3 208.8 29.0 1085.2
Saudi Arabia 704.3 56.8 94.9 5126.8 40.2 1502.6 1491.6 890.5 260.1 2.4
Somalia na. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sudan 126.7 0.1 106.2 83.9 0.1 13 0.0 0.0 0.2 13.5
Syria 627.1 55.2 46.5 375.9 8.4 67.4] 213.0 43.1 113.5 60.9
Tunisia 179.7 9.6 7.6 14.5 55.5 205.1 277.9 120.8 63.0 0.0
UAE 233.6 424.0 50.5 60.9 9.6 188.4 885.0 1082.1 461.9 42.8
Yemen 153.2 23.6 7.8 210.0 0.9 63.3 10.6 71.9 6.7 0.0
Total (million US$) 3349.2 703.2 599.6 7214.3 320.7 3441.1 4985.3 3486.9 1490.9 2161.7

Source: United Nations (2007)
Note: 2004: Algeria, Egypt Lebanon and Syria; 20@3uritania and Saudi Arabia; 2001: UAE.




Table 4: intra-GAFTA top-20 trade flows: breakdown by countries and commaodities

(2005, million US$).

rank exporting importing product million US $

1|Saudi Arabia |Bahrain Mineral fuels 1693
2|Qatar UAE Non classified articles 933
3|Saudi Arabia |UAE Mineral fuels 858
4|Saudi Arabia |Egypt Mineral fuels 707
5|Oman UAE Non classified articles 676
6|Saudi Arabia |UAE Chemicals 642
7|Saudi Arabia |Jordan Mineral fuels 615
8|Saudi Arabia |Morocco Mineral fuels 519
9|Algeria Egypt Mineral fuels 447
10| Saudi Arabia |[UAE Manufact goods 422
11|UAE Oman Beverages and tobacco 369
12|Saudi Arabia |[UAE Machinery and transport equip. 350
13|Syria Iraq Mineral fuels 343
14|Saudi Arabia |Kuwait Manufact goods 302
15|Bahrain Saudi Arabia |Manufact goods 266
16| Saudi Arabia |Djibouti Mineral fuels 257
17|Syria Saudi Arabia |Food and live animals 247
18|UAE Saudi Arabia |Machinery and transport equip. 240
19|Saudi Arabia |Lebanon Mineral fuels 224
20|UAE Oman Manufact goods 201
Total 1-20 10 312

Note: 2004: Algeria, Egypt Lebanon and Syria; 20@3uritania and Saudi Arabia; 2001: UAE.

2. The model

The model proposed here is based on new developnrettie gravity equation. In recent
years, significant progress has been made withrdetgathe theoretical derivation of this
equation. Indeed, it has been increasingly recegnhthat the gravity equation could be
derived from several theories, including mainly &dian, Heckscher-Ohlin and
monopolistic competition models (Helpman and Krugm#985, Bergstrand 1989,
Markusen and Wigle 1990, Evenett and Keller 200Rell8urne 2002), but also the
reciprocal-dumping model (Feenstra, Markusen angeR2001). It may also be derived
both from complete or incomplete specializationnfeavorks (Haveman and Hummel
2004). Additional improvement has been made by Asmieand van Wincoop (2003), and
Deardorff (2004), who particularly focus on tradests effects. Finally, Abedini (2005)
proposes an extension of these models, througldigtmction between recoverable and
non recoverable trade costs (sunk costs). This snal®ssible to introduce expectations in
theoretical gravity models.



Since the present paper attempts to explain bdbteade within the MENA region with a
particular emphasis on trade integration, the tradsts specification is of primary
importance. As a result, the present model is aifieddversion of Anderson and van
Wincoop (2003)’s model, which can be written as:

Yoy teT o
X = It—yjt Le (1)
th P|t PJt

where X; corresponds to exports from country i to countay year t; in equation (1), the
first term in brackets corresponds to the massables. They include GDP for country i
(Yi), for country j ;) and for the rest of the world\(y). Contrary to Anderson and van
Wincoop (2003) for which income elasticities ar@stants, we introduce the possibility for
non unitary elasticitieso( y andp). This can be justified if we assume the possibfior
non tradable goods. Indeed, assuming that in cesntiand j, only a fractiop of income

is spent on tradables, non unitary income elasgitan be easily derived, as already
shown in Péridy (2005b).

The second term in bracket corresponds to trades.dosthis regardy;°" reflects bilateral
trade cost expected from t to T, wherBaSandP;® measure the expected multilateral trade
resistance in both countries;js the constant elasticity of substitution for somers ¢>1).

More preciselytmeTis in turn equal to:
T
e e
(1+ :31 )tijt + Z (1"' :Bt+k Qt)tij (t+k)

tthT - = T (2)

It may be defined as the average of expected ttadts from the present onward (for T
periods). In this case, T represents the numbgreabds during which the sunk costs of
trade can be amortized. In equation (2), tradescaxd estimated by the current or expected
trade cost growth rat@, given the available information vect®, and given the discount
rated applied to the k future periods (see Abedini 2@5more details).

In the same way,Pand R® can be written as:
Pen ) zpea B eﬁtg, 3)

Pen - Z Pea ! eilj-ta, Dl (4)

P« and P;° reflect the implicit expected aggregate equilibrigprices with6; and 9,
corresponding to country i and j's income shardses& price indexes reflect in fact
expected multilateral trade resistance. Indeegyriaes in the importing country (j) depend



on expected trade barriers charged to all expotmgntries (i),P;° reflects the expected
inward multilateral trade resistance. SimilaB° reflects expected outward multilateral
trade resistance as it depends on country i's tbadeers from all its import partners. In
both cases, an increase in expected multilatesidtesce leads a country i to trade more
with its bilateral partner j.

From the theoretical framework described aboves itow possible to directly derive our
empirical model. For that purpose, the direct eiquatl) log-linearization leads to:

InX;, =alnY, +yInY, - unY,, - (c-1)Inty" + (o -1)In P + (o -1)In P (5)

In order to be estimable, equation (5) must behligamended. First, the current part of
bilateral trade costs can be proxied by severabbbes, such as bilateral distance between
country i and country ji§IST;), the difference in languages between countridNG;),
information costsINFO;) as well as border effect8 QRD;), which specifically measure
the costs of crossing a frontier (McCallum, 1995:dArson and van Wincoop, 2003).
Regional economic integration can also have ameémite on current or anticipated trade
costs. Indeed, it offers positive prospects relai®dhe decrease in administrative or
institutional costs. As a result, the main regiamadling arrangements (RTAs) are included
in the model as dummies: it first concerns the GARdrea since 1997 but also the
European Union (EU), the Northern American Freed&radrea (NAFTA), the Latin
American RTA (MERCOSUR) as well as the Euro-Meddsean agreement
(EUROMED). In addition, the degree of confidenceeabnomic agents with regard to
justice and law in on country is another “expeotativariable which is supposed to reduce
trade costs in the import mark&i\W\;).

Multilateral trade resistance can be captured byinaerse proxy, which measures the
freedom of each importing country to tradeREE;). In other words, it measures the
openness of the importing economy with regard &r#st of the exporting world. Finally,
price effects in the importing and in the exportowgintry are captured by specific country
effects, which can be fixed or random effect defregan the estimation procedure. This
approach is now standard in the empirical litemtusecause of the lack of reliable
international trade price statistics at countryelev

The final empirical equation becomes:

In X, =a, +a,InY, +a,InY; +a,InDIST, +a,LANG, +a,NAFTA, +a,EU; +a,GAFTA,
+a;MERCOSUR + a,EUROMERD, + a,,In INFO,, +a,,InBORD +a,,LAW, + a,;FREE,
+3+@+Pta t+g (6)

In this equation, the world GDPY,{) can be passed on to the constant term, whereas
specific exporting country effects;), importing country effectsq), time effects ¢;) as

10



well as bilateral effectsug;) are also introduced in the model. These effeesapposed to
take into account the heterogeneity biases asasgethe omitted variable problem, notably
price effects (Egger and Pfaffermayr, 2003).

Before estimating the model, data and sources tesbriefly described. The dataset
includes 56 exporting and importing countries, dfich the GAFTA-15 countries, the 6
Arab potential member countries as well as 35 otafrence countries. The period taken
into consideration stems from 1988 to 2005. Oveth# number of observations amounts
to 56,448. Bilateral exports are derived from thaiteéd Nation statistic division
(COMTRADE). GDP, distance and differences in largps data come from CEPII
(dataset CHELEM). In this regard, it must be shiat tve use a weighted distance variable
which takes into account the spatial distributidnttee population within each counfry
Regional integration is captured by various dumnaigglescribed previously. In the same
way, the border effect variable is proxied by a durwhich is equal to zero for trade
within countries and unity for trade across cowstriThis variable requires internal trade
and distance data. Thus, internal trade is proRiethe difference between GDP and total
exports, whereas the internal distance is measorige: same way as international distance
(CHELEM).

The access to information (INFQis proxied by the minimum of telephone lines begw
country i and j (source: World Bank, 2006). A pogtsign is expected fax;o. The LAW
variable is captured by several indicators whichasuee the quality of contract
enforcement, the police, the courts as well aslikedihood of crime and violence in the
importing country. Data stem from Kaufman et aD(Q®&). A positive sign is also expected
for a,. Finally, the FREE indicator is a composite inaexch takes into account taxes on
international trade (mean tariff rate, revenue ftames on trade), regulatory trade barriers,
actual/expected trade ratio, official/black marletchange rate, international capital
controls (source: Economic Freedom Network, 2006).

3. Estimation, results and sensitivity analysis

Equation (6) is a three-way panel data equatiorh wiladruple heterogeneity (import
country, export country, bilateral and time hetemgjty).

In order to ensure the robustness of the reswgrakestimators have been implemented as
sensitivity analysis. The first is the least sqgademmy variable (LSDV). This standard
fixed-effect model is particularly appropriate hetpresence of endogeneity. This presence
is confirmed by the Hausmann test. However, orditiomal drawback of this estimator is
that it does not make it possible to estimate thmmeters corresponding to the time-
invariant variables. Alternatively, we also use theasible Generalised Least Squares
estimator (FGLS) which corresponds to a randomceféstimator. It provides parameter

® For more details about the distance measurenafet, to Head and Mayer (2002) as well as Clairalnd
(2004).
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estimates for time invariant variables. However,the present study, this estimator is
biased because of the correlation between somessws and the error term.

The Hausman and Taylor estimator is more intergstindeed, it is a random-effect
estimator which is corrected from endogeneity (Beee2003; Egger, 2004). In order to
implement this estimator, equation (6) must be fi@nsformed as follows:

2 Hi o =T

&y =1 @5%":;
@ “hf (7)

where Zx* denotes any variable in equation (6) apgZreflects the group means of these
variables. As a second step, deviations from gno@ans are calculated to consistently
estimate the parameters corresponding to the temgng independent variables. This has
been implemented with LSDV. The residual varianstn@ator is a consistent estimator of
oy. As a next stepgs is estimated from a 2SLS regression of the bidtaverages of the
previous residuals (within) on the time-invaria@atriebles. The instruments used for these
steps are the variables which are assumed to berretated with the residuals. This
provides a consistent estimator of the time-invarniariables. This also makes possible to
derive an estimator af,? (between variance) from the estimationsgfando,. The final
step consists in re-estimating the complete modh (the transformed variables), with
instrumental variables (see the detailed computapimcedure in Greene, 2003, p.303).
The model is only identified if the number of unedated time-varying variables is at least
as large as the number of correlated time-invanangbles.

From a practical point of view, the choice of tharigbles which are supposed to be
correlated with the residuals is guided by the @abfif. The close® to one, the more
similar the estimated variances)| to the within varianceco(). As a result, the closer the
estimated parameters to the within parameterssrttadler the bias due to the correlation of
the residuals to the selected independent varialBEsisequently, we selected the
correlated variables so as to choosgé \alue as close to one as possible. This led us to
selectY; andY; as the correlated variables.

One particularity with the proposed empirical modsl related to the quadruple
heterogeneity. Under the exogeneity assumptios,dbes not raise major problems since
the corresponding random effects can be estim@acekn the problem of endogeneity in
our estimation, we used the fixed effects transédrom method proposed recently (Abowd
et al.1999; Wooldridge, 2001 and Wolff, 2006). Bafly, this method amounts to reducing
the number of specific effect without loosing anjormation concerning the effect which
has been dropped. More precisely, this transfoonatiethod is implemented as follows.
We first calculate the group average of each viials an example, the export average is
given by:

T

Ky = ®)
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Where N and M respectively denote the number obekg and importing countries.

As a second step, we calculate the first differdioceeach variable. For instance, the first
difference exports become:

DX, = X, — X, 9)

ijt ijt ijt

Applied for each variable in equation (6), the tieféect ¢, is dropped without loosing the
time information which is included in the transfadvariables.

In a last step, the fixed effects model can betireased with the transformed variables.

Finally, a dynamic estimator has been implementieugh the inclusion of the lagged
dependent variable. The main advantage is thatakes it possible to take into account
hysteresis in trade flows. Hysteresis may be dugneoexistence of sunk costs of market
entry or exit, which prevent export flows to retummediately to an equilibrium after a
shock or a policy. Abedini (2005) shows that in gresence of sunk costs, expectations
play a very important role in international tradedeed, after its entry on a particular
market, the firm will not be able to leave this ketrbecause of non recoverable costs. As a
result, before entering the market and before dimprthe firm must ensure that this
market is profitable. This is why expectations pesticularly important in case of sunk
costs.

From an econometric point of view, the introductmina lagged dependent variable may
introduce a bias due to the correlation of thisalde with the composite disturbance term.
Due to the likely existence of simultaneity bidss most appropriate method of estimation
appears to be GMM. We used here the Arellano, Bamd Bover's (ABB) Estimator
(Arellano and Bond, 1998). Basically, the inititdusture of the model is similar to the HT
models described in the previous section. It thistindjuishes between time-varying and
time-invariant variables, as well as between védemlwhich are potentially correlated or
uncorrelated with the residuals. Instrumental \@eiaestimation without the lagged
dependent variable is thus identical to an HT-motfeladdition, when adding a lagged
variable, the ABB approach provides additionaladincy gains through GMM, by using a
larger set of moment conditions.

Table 5 provides the results of the estimationd. r&kults have been controlled for
multicolinearity, heteroskedasticity as well asaaatrelatiori. In all the estimations, the

mass variables (export and import country’s GDRMslkhe expected positive sign. In the
same way, the variables related to bilateral tr@destance are also clearly significant and

" Concerning multicolinearity, the Variance Inflati¢actor (VIF) has been calculated. We ensuredttist
statistics remained below 30 (Kennedy, 1998). Siryi] heteroskedasticity has been checked throhgh t
White heteroskedasticity correction method. Finalutocorrelation has been controlled through the
estimation of AR(1) models.
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display the expected sifjrin particular, the border effect parameter isdienegative and
significant, as expected. In addition, the degrfesconomic confidence of economic agents
(LAW) is clearly significant. This confirms the irapt of expectations in bilateral trade
flows (Abedini, 2006). This result is also reinfeccby the positive and significant effect of
the lagged export flows in the dynamic model. Sacteffect suggests that sunk costs play
a significant role in the firm’s decision to expoFinally, multilateral trade resistance,
measured by the “freedeom” variable, also showsxpected sign.

Table 5: Estimation Results

REM FEM HTM TFEM " Dynamic

REM FEM i model (ABB)
GDR 1,344 128 096 1399 1384 | 633
(0193)  (.0432)  (036) (0193) (.0495) | (.0318)
GDR 969+ 1064* 613+ 1041* 1179+ | 261"
(0221)  (0434) (0342) (0282) (0529) | (.0289)
DIST -1.283 1500* -1.282* -6.436* | -815*
(.0412) (0458) (041)  (L022) | (.0307)
LANG 559+ -522F  575¢  -4.4125% | -206*
(.1065) (1101) (1056) (2.3214) |  (.069)
INFO 08* 058+  .24¢  124% 057+ |  .136*
(0138)  (0182) (0148) (0156) (0184) | (0129)
FREE 514* 544%  516*  .668*  .689% |  .230%
(0563)  (0582) (.0576) (.0636) (0651) | (.0552)
LAW, 201* 196* 035 158 072" | 065"
(0284)  (0413) (0294) (0295) (0436) | (0213)
BORDER 2.021* 511*  2111%  -252% | -2.769%
(.3147) (3233) (3112) (8712 |  (2)
EXPlag i .399*
| (.0052)
GAFTA 172+ A70 2780 121% 214% | 184°
(.053) (0543)  (0534) (0521) (0541) | (.0484)
EU 204+ 202 315+ 331* 308 | 212*
(0345)  (0352) (0349) (0353) (0366) | (.0315)
MER 132 109 109 .095 038 | .007
(2432)  (2495) (2458) (2431) (2489) | (2312)

® The only exception in the language variable witioks not present the expected sign in the HT atftkin
dynamic model.
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EUROMED -.067** -.073%** .029 .007 -.029 | .03
(.0383) (.0389) (.0386) (.0389) (.0392) E (.0342)
NAFTA .064 122 147 .0514 .096 : 101
(.2129) (.22) (2154) (2128)  (.219) |  (.193)
Constant -13.091*  -25.825* -.322* -.334* i
(.456) (.5522) (.037) (.069) :
Number of obs. 34574 34574 34574 34574 3457?4 32285
Number of groups 2239 2239 2239 2239 2235%) 2206
Adj R-squared 0.7271 0.4691 0.7263 0.41150
Auto correlation (rho) .8826 .8087 .7801 .9867 : 656
VIF (in OLS reg.) 1.44 :
F-test 998.57* F(13,32322)=|
248.64* :
Wald tests: :
Exporter effects (i); 273.45* 238.27* :
Importer effects (j); 59.76* 53.76* :
Bilateral effects (ij); 44.62* :
Time effects (t); 6.21* !
AlC 86769.68 :
BIC 86862.64 :
LM test 110000* 110000* :
Hausman test@) 34.28* 219.83* i

* significant at 1%, ** significant at 5%, *** significant at 10%

! We tested several specifications of the fixedatffeodel. The F statistics for the specific effeéictsand ij are stable across
various specifications. This enables us to prefentll of these statistics in one presentatiothauit losing the consistency of
the model. In this case, we can have a globalafiéize relative significance of these fixed effeiat®ur model.

To sum up, the estimation of equation (6) stressesole of traditional determinants of
international trade (GDP, distance) but also newtofs, especially border effects,
expectations and sunk costs.

Turning now to the specific effect to regional mration, it is not surprising to find
significant and positive effects for the EU, NAFTé&nd MERCOSUR. These results
correlate those found in many other studies. Thgathof the Euromed agreement is much
less significant. Again, this correlates some dpmecstudies concerning the euro-
Mediterranean area (Péridy, 2005c). This mixedceffe mainly due to the exclusion of
agricultural products in the Euromed agreement. tAeroreason may be found in the
decrease in Mediterranean countries’ margin ofguezfce on the EU market, due to the
removal of the Multi-Fibre-Agreement after the Unag round.
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The GAFTA agreement appears to be very significardll specifications. In particular,
although the GAFTA coefficient is lower than the Eidrameter, it is greater than
MERCOSUR and NAFTA. This clearly shows that regloeeonomic integration in the
Arab world has increased intra-regional trade.

To go further in this analysis, we can calcula ghoss trade creation due to the GAFTA
regional economic integration. To that end, equef&) can be rewritten as:

In X, =InHX;, +a,GAFTA, (10)
wherelnHX;; reflects the hypothetical intra-GAFTA trade witlhdoie GAFTA agreement.

We then define the gross trade creation as therdiite between actual and hypothetical
intra-GAFTA exports:

G = Xy — HXj, (11)

ReplacingHX;; from equation (11) into equation (10) and giviGAFTA; the value
corresponding to the preferential caGAFTA; =€), we find:

In X, =In(X;, -G) +a;Ine (12)

ijt

This allows us to derive G:
1
G =X, (1—7j (13)
e 7

From this equation and the parameterestimated previously, we can calculate that over
the period 1997-2005, the GAFTA regional arrangdmpeareased intra-regional Arab
trade by about 16-24% in the static models depgndinthe estimator. Taking the dynamic
estimator, the GAFTA impact is similar (17%). Thud)atever the estimator, the GAFTA
trade impact is significant.

4. Concluding remarks

This paper provides a first ex-post appraisal ef @AFTA agreement’s trade effects. A
theoretical model is first derived from new devetgmts in the gravity model, concerning
especially the impact of sunk costs and expectatipnce effects as well as bilateral trade
costs effects.

This model is subsequently estimated for the GAHPAmMembers, 6 other GAFTA

countries as well as 35 other reference countoesy the period 1988-2005. Several
estimators are presented, especially transformedfeffects, Hausman and Taylor as well
as a GMM dynamic estimator.
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Results first clearly stress the role of both ttiadal determinants of international trade
(GDP, distance) but also new determinants, espetiatder effects, expectations and sunk
costs. Second, the GAFTA agreement provides sagmifitrade effects. The calculation of
gross trade creation shows that regional tradentasased by 20% since GAFTA has been
implemented.

Given these results, it seems that the GAFTA agesershould go deeper and wider.
Indeed, a deeper integration should provide theoxppity of consolidating and
reinforcing the current gains. In addition, a widetegration (with the 6 Arab countries
which are still outside of this agreement) showtpHuture members in their development
process through more trade with their partners.
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Table A.1: intra-GAFTA trade (million US$, 2005)

exp\imp) Morocco Tunisia Bahrein Egypt Iraq Jordan Kuwait Lebanon Lybia Oman Qatar Saudi Arabia Syria UAE Yemen| GAFTA-15|
Morocco 46.02 0.77 22.76 0.32 15.70 6.22 18.16 19.24 3.66 1.99 84.54 42.60 28.84 9.32] 300.13]
Tunisia 109.40 10.85 48.03 6.07 10.46 1.14 4.64 472.70 0.19 1.55 50.90 8.28 15.83 1.05 741.08|
Bahrein 12.66 5.25 11.34 2.46 10.88 49.05 1.90 17.95 29.23 77.52 441.90 9.14 100.10 0.76] 770.13]
Egypt 43.83 19.62 3.19 53.97 159.90 25.67 303.00 71.82 5.78 8.91 233.00 199.70 126.60 40.46 1295.45
Iraq na na na na na na na na na na na na na na na na
Jordan 5.28 9.95 20.62 44.61 733.10 7252 65.31 25.82 27.62 34.55 240.40 202.50 171.00 33.28 1686.57|
Kuwait 6.35 4.55 25.54 42.54 6.46 26.09 19.43 0.26 22.36 22.62 163.90 30.46 129.60 7.80 507.96
Lebanon 5.50 3.39 14.55 39.53 255.50 62.82 67.33 0.04 1.48 6.49 30.24 145.10 135.20 5.90 773.07]
Lybia 23.64 303.60 0.00 97.61 0.00 4.69 0.02 4.89 0.00 0.10 0.03 8.78 5.44 0.00 448.80
(Oman 0.85 7.23 20.49 17.78 40.01 63.21 40.64 4.75 30.86 70.16 258.70 37.52 1395.00 74.59 2061.79
Qatar 15.69 5.90 68.73 44.79 2.64 54.42 37.52 11.63 8.41 18.97 225.90 25.28 1176.00 7.80 1703.68
Saudi Arabia 639.60 38.18 2161.00 913.80 20.93 1074.00 794.10 265.10 17.29 275.10 368.90 148.00 2605.00 281.40 9602.40)
Syria 8.84 7.50 3.77 111.00 517.70 152.40 56.44 199.30 36.74 2.50 24.29 356.60 48.70 22.37 1548.15
UAE 14.53 18.10 156.20 99.71 294.20 85.00 303.90 63.36 248.10 802.70 244.90 469.60 33.98 222.20 3056.48|
'Yemen 0.06 1.22 0.53 22.37 21.16 1.63 117.10 0.74 0.51 10.25 3.08 128.30 5.11 183.50 495.56
GAFTA-15 886.22 470.52 2486.24 1515.87 1954.50 1721.21 1571.64 962.20 949.75 1199.84 865.05 2684.02 896.44 6120.81 706.94 24991.25|
Algeria 222.70 163.70 0.00 447.50 2.99 3.77 40.98 0.15 15.93 0.02 0.02 1.67 23.14 0.95 0.26 923.81]
Comoros 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.05
Djibouti 0.01 0.04 0.03 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.96 0.00 0.03 2.85 3.95|
Mauritania 0.04 0.05 0.00 0.26 0.00 0.00 0.00 0.11 0.50 0.00 0.00 0.01 0.13 0.05 0.05 1.19
Somalia na na na na na na na na na na na na na na na na
Sudan 0.06 5.99 0.27 49.68 0.05 4.64 2.06 17.91 1.34 0.08 0.73 151.30 11.38 76.41 9.28| 331.17]
OTHER-6 222.82 169.79 0.30 497.44 3.04 8.41 43.05 18.19 17.78 0.12 0.76 153.94 34.65 77.44 12.44| 1260.17
GAFTA-22 1109.04 640.31 2486.54 2013.30 1957.54 1729.62 1614.69 980.38 967.54 1199.95 865.82 2837.96 931.09 6198.26 719.38 26251.41
exp\imp Algeria Comoros Djibouti Mauritania Somalia Sudan OTHER-6 GAFTA-21]
Morocco 50.33 1.35 0.11 21.65 0.05 0.64 74.14 374.27|
Tunisia 182.90 0.58 0.55 7.12 0.00 1.36 192.52 933.60
Bahrein 9.23 0.00 0.13 0.06 0.01 0.81 1024 780.38
Egypt 96.17 0.16 8.82 6.76 0.45 103.60 215.96 1511.41
Iraq na na na na na na na na
Jordan 84.80 0.02 0.21 0.27 0.38 43.61 129.30 1815.87|
Kuwait 2.34 0.00 0.13 0.24 0.11 10.26 13.08 521.04
Lebanon 17.34 0.00 0.29 13.12 112.80 8.52 152.06 925.13]
Lybia 221 0.00 0.00 0.47 0.00 1.59 4.27 453.07|
(Oman 2.39 041 7.09 0.34 28.77 29.70 68.69 2130.48]
Qatar 5.27 0.00 0.01 0.08 0.01 20.86 26.23 1729.91
Saudi Arabia 36.09 0.06 281.20 18.74 7.76 223.70 567.56 10169.95
Syria 43.25 0.00 0.32 1.47 0.04 19.09 64.17 1612.32]
UAE 131.20 0.81 41.41 10.14 92.44 106.00 382.00 3438.48|
'Yemen 0.30 0.01 9.44 0.01 29.14 13.72 52.63 548.18
GAFTA-15 663.83 3.41 349.72 80.47 271.96 583.46 1952.86 26944.11]
Algeria 0.00 0.00 431 0.00 0.01 4.32 928.13]
Comoros 0.00 0.00 0.00 0.00 0.00 0.00 0.05
Djibouti 0.00 0.02 0.00 0.71 0.01 0.74 4.69|
Mauritania 7.70 0.00 0.00 0.00 0.00 0.00 7.70 8.89
Somalia na na na na na na na naj
Sudan 0.90 0.00 0.02 0.00 0.49 1.41 332.58|
OTHER-6 8.60 0.02 0.02 4.31 1.20 0.02 14.17 1274.34]
GAFTA-22 672.43 3.43 349.74 84.79 273.16 583.48 1967.03 28218.44]
Note: 2004: Algeria, Egypt, Lebanon, Syria; 2003: Mauritania, Saudi Arabia; 2001: Kuweit, UAE; 1998: Comoros, Lybia; 1991: Djibouti; na: non available

Source: United Nations Statistic Division, COMTRAD07.
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