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Abstract
Apart from traditional and cultural linkages between Oman and the MENA/ Arab region, the Indian Ocean represents a source of potential trade expansion and economic growth for Oman. The objective of this study is to investigate the patterns of trade in the IORA and determine Oman’s trade potential in this region. Panel data between the years 2006- 2015 and the Poisson Pseudo-Maximum Likelihood (PPML) technique were used to estimate a structural gravity model. The results confirm the trade potential between Oman and IORA and indicate that the IORA formation is equivalent to a tariff drop (tariff equivalent) of 10.3 percent. 
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[bookmark: _Toc514600534]I. 	Introduction
The world is fast becoming a global hub where various countries look far beyond their geographical space in seeking economic and political integrations (Wippel, 2013). Oman  has been traditionally linked in worldwide classifications to the GCC and the MENA/Arab region but has also for long  maintained strong economic ties with regions outside its traditional geographical space, most importantly the Indian Ocean Rim Association for Regional Cooperation (IOR-ARC) established in 1995. The Indian Ocean has always been a trade nexus connecting Asia, the Middle East and Africa and has recently seen key players in global trade showing great interest in the region. In the coming decades, economic and productivity growth in the Indian ocean is expected to rise given its relative population, growing market and strategic location  (IORA, 2016b). 

Oman has been a founding and active member of the IORA, always seeking to enhance this cooperation (Wippel, 2013). Oman is strategically located in the Indian Ocean (Strait of Hormuz) and all its ports have direct access to this Ocean, making it potentiallty a strong hold in global trade network. In recent years, Oman trade  has  inclined towards the Indian Ocean at the expense of the GCC and GAFTA (Fig 1).

Figure 1 Oman’s total product export between 2006 to 2015 (UAE was excluded for re-export reason
Source: Authors Calculations using International Trade Center (ITC) database

In this respect, GCC have seemingly exhausted its trade potential while the trade agreement within the Middle East and North Africa (GAFTA) region had little  impact on intensifying regional intra-trade (Dennis, 2006; Boughanmi, 2008;; Hoekman, 2016). However, trade within IORA is likely to grow considering IORA commitments to further liberalize trade and the huge investment  made by some members countries such as Oman  in ports’ infrastructure’. These changes could portray a shift in Oman’s trade pattern away from a region to which it has been traditionally and culturally linked (MENA) toward a region with which it has historically  entertained a strong economic and trade linkage (IORA). This shift  could represent a source of potential trade expansion and economic growth for Oman. 

[bookmark: _Toc514600542]The objective of this study is to analyze the pattern of IORA-Oman trade and estimate the trade potential of Oman in this region. This study is the first to empirically consider IORA as a trading bloc within the context of its broader traditional geographical and cultural linkages. The next section will present a background on the genesis of the Indian Ocean Rim Association, while section 3 and 4 present the regional trade structure and Oman’s trade patterns in relation to IORA and other regional groupings. Section 5 and 6 present the model, the underlying estimation issues and the data used in the analysis. Section 7 present the results, their interpretation and policy implications. Section 8 discusses the trade potential of Oman in light of the empirical results and section 9 concludes.     

II. 	Background of Indian Ocean Rim Association (IORA)
The Indian Ocean is the third world largest ocean accommodating half of the world’s container ship. It accounts for 20-30 % of global shipments with about 100,000 ships transiting the region annually ( Mohanty & Dash, 2015; Llewellyn et al, 2016;). 
Using the World Bank economic indicators, the majority of the countries in IORA belongs to developing and less developing countries groups. Among the IORA countries, only Australia, Singapore and United Arab Emirates (UAE) are in the top 30 nations based on a per capita gross national income[footnoteRef:1]. IORA region has a population of about 2.3 billion, around 30 percent of the world population (Wippel, 2015; World Bank, 2016). The population size becomes more significant if the seven dialogue partners (IORA+7)[footnoteRef:2] are considered and in this positions the region not only has a huge market base but also a huge labor endowment to stimulate trade within the region and globally. The association started with seven members[footnoteRef:3] in 1995, metamorphosed into 14 members[footnoteRef:4] in 1997 and presently known as IORA[footnoteRef:5] comprising of 21 member states[footnoteRef:6]. IORA comprises of 7 dialogue partners and an observer group called Indian Ocean Research Group (IORG). The association upholds the principle of open regionalism framework where decisions are taken through consensus and non-rigid institutional structure. Various Member states are already implementing various tangible projects in order to strengthen the association. Oman has always been regarded as an enthusiastic founding member that has pushed heavily in enhancing cooperation and trade in the region. Oman has contributed to the establishment of Fisheries Support Unit located in Oman and has provided a large financial share to the association trust fund. It is also home of the proposed Maritime Transport Council in Muscat (Wippel, 2013).  [1:  World Bank classification of country (http://blogs.worldbank.org/opendata/edutech/new-country-classifications-income-level-2017-2018)]  [2:  (IORA+7) are the 7 dialogue partners in the IORA. They are China, France, Japan, United States, Egypt, Germany, and United   
  Kingdom. South Africa is seriously pushing for the dialogue partners to join the body because are they important stakeholders in the     
  entire spectrum of security and development issues pertaining to the Indian Ocean (http://www.gatewayhouse.in/south-africa-chairs-    brics-iora/) .]  [3:  Australia, India, Kenya, Mauritius, Oman, Singapore and South Africa]  [4:  Australia, India, Kenya, Mauritius, Oman, Singapore and South Africa Indonesia, Malaysia, Sri Lanka, Yemen, Tanzania,       
   Madagascar and Mozambique]  [5:  Previously known as  Indian Ocean Rim –Association For Regional Cooperation (IOR-ARC )]  [6:  Australia, Bangladesh, Comoros, India, Indonesia ,Iran ,Kenya, Madagascar, Malaysia, Mauritius, Mozambique, Oman, Seychelles, 
   Singapore , Somalia , South Africa, Sri Lanka, Tanzania, Thailand, UAE and Yemen] 

[bookmark: _Toc516749390]III 	IORA Trade Structure 
The economies of IORA region is significantly impacted by fisheries, offshore oil and gas, tourism and maritime industries (Llewellyn et al., 2016). The combined GDP of IORA Member States is estimated at around $9 trillion, making about 10 % of world GDP in 2015 (IORA, 2016b). Some countries like Indonesia, India, Bangladesh, Mozambique, Malaysia, Sri Lanka and Tanzania had high growth rates of more than 5% during the period 2009-2015.The real GDP is projected to grow at 5% between 2016-2020 if relevant measures are directed towards trade and investment facilitation (IORA, 2016a). The export of the region has been fluctuating however growing  at a compound average growth rate (CAGR) of 7% between 1990-2013 (IORA, 2016a). The export value had increased from 515 USD billion in 2001 to 1.9 USD trillion in 2014. In 2016, IORA region exported a total of 1.88 USD trillion and imported 1.850 USD trillion which translated into a trade balance of 25 USD billion. This shows that the IORA region as a whole is an export oriented region. The region contributes 11% of the world merchandize exports which increased from 9.1% in 2006 to 11.3% in 2015 indicating a significant integration into global trade. China, USA, Japan, Hong Kong and Korean Republic served as major destination of total export. The major exported products were related to Machinery and  Mineral fuels, oils and gas products, which accounted for 46.13% of the total export by IORA in 2015 (IORA, 2016; ITC, 2015).


Figure 2  Intra-IORA, Export and Import to World Trade Shares of Total Products
Source: Authors calculations using ITC database
The region imported 11.7% of the world imports [Fig.2] in 2015 with India, Singapore, UAE, Thailand, Australia and Malaysia constituting  the largest importing countries. Import of machinery; Mineral fuels products; Vehicles other than railway and Natural or cultured pearls made up 52.81% of total imports share during 2006-2015. Importation to the region still face high average[footnoteRef:7] tariff rate which range from 11.6% in Sri Lanka to as high as 25% in Iran (ITC, 2015). The disparity and high tariff level reflects the difference in economic and resource base of member states in IORA.  [7:  Average tariff rate (%) ; Australia (2 ), Bangladesh (12.5), Comoros (12.8), India (12.8), Indonesia (5) ,Iran (25.5) , Kenya (9.2), Madagascar (7.6), Malaysia (4.5), Mauritius (0.6), Mozambique (7.1), Oman (4.6), Seychelles (2.4) , Singapore(0) , Somalia(NA) , South Africa (6.3), Sri Lanka (11.6), Tanzania (9.7), Thailand (7.1), UAE (4.5) and Yemen (6.9).
] 

The Intra-Regional Trade (IRT) within the region had exhibited an increasing trend. In  fact, the IRT flows expanded more than its global trade after formation of IORA (Mohanty & Dash, 2015). The  IRT share increased from 28.3% in 2006 to 31.3% in 2011 [Fig. 2]. However, it has decreased in to 24.1% in 2015. The fluctuation in IRT flow can be linked to the recent erratic trade performance and inclination of exports of some member states towards IORA dialogue partners (IORA, 2016a). On average, the IORA intra-trade is higher than what is obtained in GCC (10.65%), ASEAN (24.5%), MERCUSOR (13.36) and SAARC (6.95%)[footnoteRef:8]. [8:  Information on trade bloc intra-trade in 2015 available through globalEDGE interactive software managed by Michigan State University (https://globaledge.msu.edu/global-insights/by/trade-bloc)] 


[bookmark: _Toc516749391]Despite the progress made to enhance intra-regional trade, the association drawbacks to achieving open regionalism have been affected by huge disparity in size of population and trade, resource endowment, economic incompatibility and technological development of member states (Dabee & Reddy, 2001; Wippel, 2013). In addition, the lack of coherent trade policy regime, unified tariff structures and high Non-Tariff Barriers (NTBs) represent a challenge to the region trade growth. It is expected that a unification and harmonization of the tariff structures across IORA  economies would further boost the share of intra-regional trade and  the benefit from the open regionalism framework ( Mohanty & Dash, 2015; IORA, 2016).

IV. 	Oman Trade Structure 
Oman has opened up to global trade through bilateral, regional and multilaterad trade liberaliztion measures. Oman is ranked 66th in world merchandize import with a share of 0.1 % and ranked 64th in world merchandize export with a share of 0.2 %. The merchandise trade continued to increase since the 2000s but have started declining [Fig.3] due to the global financial crises and weakened demand from its trading partners. In 2015, the value of trade had equals 108.5 % of GDP (WITS, 2015). For the past 15 years, Oman had maintained a positive trade balance. However, the trade balance becomes negative if the export of crude oil is excluded. Oman tariff is based on GCC common external tariff. It applies an average applied tariff rate of  5.5 percent while its bound tariff stood at 14.01 percent (WTO, 2013, 2016).

[bookmark: _Toc514147394]Figure 3 Oman Export and Imports values 
Source: Authors calculations using ITC database 

A. Export 
Total Merchandise export contributed between 42-66 % of GDP during 2000-2016. The export value have increased from 11.1 USD billion in 2001 to 32 USD billion in 2015 but have shown declining trends from 2013 [Fig.3]. China (24.93%), United Arab Emirates (UAE) (8.65%), Korea (8.09%), Japan (7.46%), Taipei-Chinese (3.33%), India (3.31%), Saudi Arabia (2.09%) and Singapore (1.55%) were the major export destination [Table 1]. South Africa, Somalia and Pakistan are also emerging as export markets for Oman’s commodities.  Exports of raw materials and consumer goods make the major parts of its exports. Major products exported are mineral and oils (75.6%); vehicles parts and accessories (7.5%); organic chemicals (1.5%); aluminum and articles thereof (1.1%); fertilizers (1.2%); electrical machinery, equipment and parts (1.2%); plastics and articles thereof (1.16%) and iron and steel (0.7%). 
B	Import
Total importation of Oman had increased between 2001- 2013 and have declined since then. During the period of 2006 to 2015, total import worth 232 USD Billion. The supply over this period came from UAE (27.88%), Japan (11.81%), India (5.54%), USA (5.04%), China (4.29%), Saudi Arabia (3.83%), Germany (3.59%), United Kingdom (2.15%), Brazil (2.01%), Italy (1.98%) and France (1.5%). The major imported products were Vehicles parts and accessories (21.04 %), Machinery, mechanical appliances and parts (14.35%), (Mineral and oils (8.14%); Electrical machinery, equipment and parts (6.59%), iron and steel (8.96%); Aluminum and articles thereof (1.1%), Plastics and articles thereof (2.69%), Dairy products (2.06%) and Cereals (1.48%). 
[bookmark: _Toc516319594]Table 1.  Omani Exports and Imports of Total Products (2006–2015)
	
	Total Exports
	
	
	
	Total Imports

	
	Country Rank and Region Share (%)
	
	 Country Rank and Region Share (%)

	1
	China
	24.93
	
	1
	UAE
	27.88

	2
	UAE
	8.65
	
	2
	Japan
	11.81

	3
	Korea, Republic of
	8.09
	
	3
	India
	5.54

	4
	Japan
	7.46
	
	4
	USA
	5.04

	5
	Taipei, Chinese
	3.33
	
	5
	China
	4.29

	6
	India
	3.31
	
	6
	Saudi Arabia
	3.83

	7
	Saudi Arabia
	2.09
	
	7
	Germany
	3.59

	8
	Singapore
	1.55
	
	8
	United Kingdom
	2.15

	9
	USA
	1.11
	
	9
	Brazil
	2.01

	10
	Malaysia
	1.09
	
	10
	Italy
	1.98

	11
	Pakistan
	1
	
	11
	France
	1.5

	12
	Qatar
	0.63
	
	12
	Italy
	1.98

	13
	Iraq
	0.6
	
	13
	Belgium
	1.11

	14
	Yemen
	0.48
	
	14
	Qatar
	1.09

	15
	South Africa
	0.31
	
	15
	Singapore
	1.01

	
	
	
	
	
	
	

	
	IORA
	23.47
	
	
	IORA
	41.38

	
	IORA+7
	57.7
	
	
	IORA+7
	70.2

	
	GCC
	12.04
	
	
	GCC
	34.5

	
	GAFTA
	13.92
	
	
	GAFTA
	35.5

	
	ASEAN
	8.56
	
	
	ASEAN
	4.79

	
	EU 28
	1.74
	
	
	EU 28
	15.16

	
	SAARC
	4.67
	
	
	SAARC
	6.44

	
	OECD
	18.7
	
	
	OECD
	38.92


 Source: Authors calculations using ITC database
[bookmark: _Toc516749397]V	Model Specification
The gravity model finds it origin from physics using Newton’s law of gravitation and it states that the volume of bilateral trade is directly proportional to the sizes (GDP) of countries and inversely proportional to the trade resistance (distance). The model has been empirically used in various contexts including trade integration, trade liberalization, currency unions, migration, water trade and home-market effects. The model specification builds on the traditional gravity model as developed by Tinbergen (1962) and Linnemann (1966) and augmented with various economic snd structural variables as developed in the gravity literature. This model takes into consideration the triple-index specification (three-way) which includes the effect of exporter, importer and time (business cycle) on the volume of bilateral trade as argued by Matyas (1997). The augmented structural gravity model is estimated using the PPML (Poisson Pseudo Maximum Likelihood) with MRT(multilateral trade resistance terms) and PPML with Fixed Effect (FE).
A. [bookmark: _Toc516749398]Gravity Model Equation 
Considering various estimation issues, the augmented structural gravity model used in this analysis is stated in its natural logarithmic form as: 


Where;
Dependent Variable;
Zijt 	denotes the value of bilateral exports between countries i and j at time t
 	Explanatory Variables;
GDPit		nominal GDP of country i at time t
GDPjt		nominal GDP of country j at time t
POPit		population of country i at time t
POPjt		population of country j at time t
REM_EXPit	remoteness for exporter
REM_IMPjt	remoteness for importer
DISTij	geographical or economic distance between countries i and j in kilometers
COMBij	is dummy variable if countries i and j share border
COMCOLij	is a dummy variable if country i and j were colonies after 1945 with the same colonizer
COMLij	is dummy variable if countries i and j share common language
COLij	is dummy variable if countries i and j belong to same colony
DIORAijt	 is a dummy variable, which takes the value of 1 if i and j are both IORA countries.
DIORAXijt	is a dummy variable, which takes the value of 1 if i belongs to IORA and j is not a member of IORA.
IORGCCijt	is a dummy variable, which takes the value of 1 if i belongs to IORA and j is a member of GCC.
IORGAFTAijt	is a dummy variable, which takes the value of 1 if i belongs to IORA and j is a member of GAFTA
DGCCijt 	is a dummy variable, which takes the value of 1 if i and j are both GCC countries. 
DGAFTAijt	 is a dummy variable, which takes the value of one if i and j belong to the GAFTA.
		is the world output
	coefficient to be estimated
ijt  		is white noise disturbance term.
The coefficient  to captures the economic and market size effects. Higher income level (GDP) in exporting and importing countries shows propensity for production and consumption of varieties of products (Yotov et al.,2016) and we expect coefficient  to be positive as share of traded good shares increases with income (Baldwin, 1994). The effect of population on trade can be ambiguous. It can either be trade facilitating or inhibiting (Oguledo & MacPhee, 1994). As Boughanmi (2008) explains, a big country might export less (consume most of it production itself) or export more leveraging on economy of scale. In another explanation by Martinez-Zarzoso et al. (2009) using the capital-labor endowment, higher populated countries (given level of income) are expected to trade more of labor-intensive goods because it tends to reduce the capital-intensive industry's share of national output. On the importer’s population, a  negative coefficient estimate may reflect difference in taste (Brun, Carrère, Guillaumont, & De Melo, 2005). Based on these explanations, we expect our coefficient estimates for population ( ) to be either positive or negative. MRT coefficients ( are expected to be positive.  The more remote a pair of countries is from the rest of the world, the more they will tend to trade with each other (Brun et al., 2005; Márquez-Ramos et al., 2007 ; Yotov et al., 2016)
The coefficients () associated with DIST, COMB, COML, COMCOL and COL are intended to capture the effect of physical distance, contiguous borders, common language, common history and colonial linkage on bilateral trade flows. Just as the traditional gravity postulates, the distance coefficient ( is expected to be negative since countries that are far apart should trade less because of trade cost. The border coefficient is ( expected to be positive since common border should make countries trade more and it sign is expected to be opposite to the sign of distance. The estimates for common language ( and colony ( are expected to be positive. Sharing of a common language is expected to reduce trade cost and facilitate trade negotiations (Batra, 2004) . It is also assumed that having a colonial linkage is expected to reduce trade cost which might arise as a result of cultural disparity. In recent structural gravity models, apart from distance and borders which are vastly used, common language and common colony and trade policies (FTAs and tariffs) are used as proxy for trade cost (Abedini & Péridy, 2008; Yotov et al., 2016). Quantifying trade cost (NTBs) in trade agreements usually requires large data which might be expensive and not easily accessible (Felbermayr, et.al (2015) . Hence, a properly specified structural gravity equation helps to directly estimate Ad valorem equivalent of tariff (AVE) on a trade agreements without requiring external information on Non-tariff measures and tariff profiles. The AVE is obtained by using the coefficient from trade agreement dummy and using a reliable trade elasticity estimated from literatures  (Felbermayr et al., 2015; Yotov et al., 2016).[footnoteRef:9] [9:  Calculation was done using [eβ RTA / (-TE) −1] ×100.  Read more from Yotov et al. (2016) page 30 and Felbermayr et al. ( 2015) page 1-10] 

The coefficients ( captures the Viner's effect (Trade Creation and Diversion). Intuitively, regional trade is usually linked with trade creation or diversion. Dummy variables have been extensively utilized by literatures to capture the effect of Viner's trade creation and trade diversion (Abedini & Péridy, 2008; Boughanmi, 2008). According to Martinez-Zarzoso et al.(2009), the Viner's effect can be captured in three ways; the first proxies for intra-bloc trade (DIORA, GCC and GAFTA), second proxies for members’ imports from non-members and third proxies for members’ exports to non-members-extra bloc (DIORAX). This similar approach was used by Boughanmi (2008). In this study, IORA export to other preferential blocs was captured by IORGCC and IORGAFTA. In particular, if DIORA ( coefficient estimate is positive and significant, it indicates that IORA countries trade more with each other. The DIORAX ( variable captures the degree of openness and can explain if the increase in intra-IORA trade export is at expense of the welfare of non-IORA members. If both DIORA ( and DIORAX ( coefficient estimate is positive and significant, it indicates export creation, whereas a negative and significant coefficient estimate of DIORAX ( reflects export diversion.
In line with of the objectives of this study, the export potential of Oman with IORA is estimated. Trade potential is the ratio of actual trade to predicted trade. Following De Benedictis & Vicarelli, (2005) , the in-sample export potential is estimated as :
                                            (2)

Where POTTRADE would represent trade potential, EFFTRADE represent the actual export flows from exporter country (i) to partner importer country (j), FITTRADE indicates the fitted export flows generated from the gravity equation. When POTTRADE is greater than 1, it indicates that actual export flows are higher than predicted by the gravity model, while a POTTRADE value less than one shows that actual Oman exports are less than expected and can be expanded. 

B. [bookmark: _Toc516749403]Estimation Issues
Several estimation issues arises in gravity modeling (hetrogeneity, endogeneity,  and zero trade flows) if not properly taken care of could lead to misleading and biased results. Trade policy analysis in the context of gravity modeling is often interested in capturing the specific effect of individual exporter and importer on propensity to trade and membership in trade agreements. These effects are often difficult to capture due to endogeneity as discussed by Anderson & Wincoop (2003) and Baier & Bergstrand (2007) . While Anderson & Wincoop (2003) and Baier &Bergstrand (2009) suggested various solutions (non-linear  method or first-order Taylor series), it has been shown that the use of fixed effect resolved in many circumstances the issue of endogeneity, multilateral resistance and  heterogeneity in panel data context (Feenstra, 2002; Gómez & Milgram, 2010).

Until most recently, the literatures has approached the issue of zero trade flow by either omitting the zero pairs from the data or replacing it with a very small number so that the logarithmic form of the model can be used. Arvis & Shepherd (2011) and Helpman et.al (2008) argued that dropping of the zero observations deprive the analysis of obtaining systematic information which zero trade flow might contain. Furthermore, most trade data are not often free from Heteroscedasticity and the application of OLS estimator to Log-linear model in this context is not valid. The presence of heteroskedastic disturbance can generate inconsistent estimates due to not fulfilling the Jensen’s in- equality[footnoteRef:10] and produces large variance for small trade values ( Santos Silva & Tenreyro, 2006; Arvis & Shepherd, 2011); . As a result, a non-linear estimation in multiplicative form is desired. Among various non-linear estimator, the choice of PPML estimator for the structural model is preferred for four reasons. Firstly, since trade data are not usually free from problem of heteroscedasticity and zero trade flow, PPML makes the estimation with zero trade feasible. In presence of heteroscedastic disturbance, it has shown more estimation consistency when compared to OLS and other nonlinear estimator[footnoteRef:11] ( Santos Silva & Tenreyro, 2006; Arvis & Shepherd, 2011; Yotov et.al 2016). Secondly, combination of PPML with fixed effect help cater for the unobservable multilateral trade resistance terms (MTR) and produces consistent estimates when dummy variable are utilized (Fally, 2015) . Thirdly , it solves the Jensen’s in- equality issues and takes care of additive problem of difference in large and small countries fitted trade flow (Arvis & Shepherd, 2011; Fally, 2015) and fourthly, the coefficient obtained from PPML is straight forward to interpret just as OLS interpretation. [10:  Jensen's inequality states that, for any convex function g, we have E[g(X)] ≥ g(E[X]). when applied to trade, Santos Silva & Tenreyro, (2006) explains that expected value of deriving the logarithm of a random variable is required to be different from the logarithm of its expected value.]  [11:  Other non-linear estimators include a Gamma pseudo-maximum-likelihood (GPML), a Non-Linear Least Squares (NLS) estimator and a Feasible Generalized Least Squares (FGLS). See (Gómez-Herrera, 2013; Martínez-Zarzoso, 2013)] 

[bookmark: _Toc516749404]VI	Data and Data Sources
A Panel data covering 36 exporting countries and 64 importing countries [Appendix 1] were obtained for period 2006 to 2015. The data covered IORA, GCC, GAFTA and top trading partners of Oman and provided 22,680 observations used in the analysis.
Data on GDP and population were obtained from World Bank data base[footnoteRef:12]. Information on aggregated bilateral trade between countries are extracted from International Trade Centre (ITC)[footnoteRef:13] trade map using the 2-digit Harmonized System (HS)[footnoteRef:14]. Information on bilateral geographical information (distance, common language, common border) was obtained from Centre d’etudes Prospectives et d’informations internationales (CEPII)[footnoteRef:15] data base which was  developed by Mayer & Zignago (2011). Finally, information on RTAs were obtained from World Trade Organization (WTO) using Regional Trade Agreements Information System (RTA-IS) Portal[footnoteRef:16].  [12:  (http://databank.worldbank.org/data/reports.aspx)]  [13:  (http://www.trademap.org)]  [14:  The Harmonized System (HS) is an international nomenclature for the classification of internationally traded   
   goods. It allows countries to classify traded goods on a common basis]  [15:  (http://www.cepii.fr/anglaisgraph/bdd/distances.htm).]  [16:  (http://rtais.wto.org)] 

[bookmark: _Toc516749406]VII	RESULTS AND DISCUSSION
The results obtained from the PPML and the PPMLFE are discussed below. As shown in Table [2], most of the standard gravity variables have the expected signs (except importer population and border)[footnoteRef:17] and are statistically significant. The R-Square is of reasonable size and increased significantly when fixed effect model is used in line with the literature. The coefficient of GDP for both the exporter and the importer is positive indicating that level of export increases with the level of income. The GDP coefficient of the importer is higher than that of the exporter indicating that the importer economic size has bigger influence on bilateral trade than that of the exporter. The GDP coefficients are less than unity indicating that export increases less proportionality with the level of income. The population coefficients have a negative sign. This is not surprising as Zarzoso and Lehmann (2003) argue that coefficients associated with the population may be positive or negative depending on whether the absorption effect (less exports with larger countries) dominates the economy of scale effect (big countries export more than small countries). [17:  Results of contingency being negative under panel data using fixed effect was also obtained by Gómez & Milgram (2010).] 




[bookmark: _Toc516319599]Table 2. 	Estimated Gravity Model Results
	Variable
	Total Exports

	
	PPML
	PPMLFE

	ln_egdp
	0.817
	

	
	(0.053)***
	

	ln_igdp
	0.862
	

	
	(0.065)***
	

	ln_epop
	-0.150
	

	
	(0.046)***
	

	ln_ipop
	-0.044
	

	
	(0.051)
	

	ln_REM_EXP
	0.952
	

	
	(0.134)***
	

	ln_REM_IMP
	0.117
	

	
	(0.011)***
	

	ln_dist
	-1.135
	-0.979

	
	(0.085)***
	(0.028)***

	Comcol
	0.611
	0.393

	
	(0.235)***
	(0.062)***

	Contig
	-0.756
	-0.572

	
	(0.285)***
	(0.075)***

	Colony
	0.027
	0.750

	
	(0.198)
	(0.064)***

	comlang_off
	0.401
	-0.012

	
	(0.181)**
	(0.059)

	DIORA
	1.053
	0.437

	
	(0.185)***
	(0.181)**

	DIORAX
	0.670
	0.450

	
	(0.150)***
	(0.170)***

	IORGCC
	0.234
	0.720

	
	(0.278)
	(0.136)***

	IORPAFTA
	-0.223
	0.143

	
	(0.203)
	(0.183)

	DGCC
	-0.462
	-0.438

	
	(0.283)
	(0.130)***

	DPAFTA
	-0.342
	0.915

	
	(0.251)
	(0.172)***

	_cons
	-40.156
	18.687

	
	(3.405)***
	(0.960)***

	N
	20820
	19888

	R2
	0.512
	0.772


Standard errors in parentheses
* p < 0.10, ** p < .05, *** p < .01
PPML stands for PPML with remoteness while PPMLFE stands for PPML with importer-time and exporter time fixed effect. 


The negative sign could also be explained in our case by the effect of the fast growing population in the Indian Ocean region which makes the domestic market absorbs part of production thereby reducing the surplus that could be exported. The sign ambiguity of the population is also reported in Martinez-Zarzoso & Nowak-Lehmann (2003) and Boughanmi (2008). 
The estimated distance coefficient is significant and has the anticipated negative sign indicating that countries far apart would trade less. The distance coefficient variable is less than unity showing that trade would decrease by a smaller percent for every percent increase in the distance between the trading partners. 
[bookmark: _Toc516749408]The remoteness index, as an indicator of multilateral resistance to trade shows a positive and significant sign. The positive signs ( ln_REM_EXP) indicate that countries which are remote trade more with each other. The results from the PPML with fixed effect show that sharing of historical and cultural ties is significant in explaining bilateral trade. 

Regional Integration Effect
[bookmark: _Toc516749409]A dummy variable has been used to capture the effect on the level of trade resulting from engaging in a regional trade cooperation. The RTA dummy captures both the extent of intra-trade and openness effect of IORA beyond what their economic size, market size and geographical indicators predicts. The result showed that being a member of IORA increases trade by 55 percent, [e0.437−1] ×100. In addition, the structural specification of the model allows us to derive the average tariff equivalent (AVE). Using trade elasticity (TE) equal = 4 as employed in the literatures[footnoteRef:18], there would be an average tariff equivalent fall of 10.3 percent for total trade as IORA engages in deeper economic association. The coefficient associated with DIORA and DIOARX are positive and significant.  This indicates that IORA trade occurred without trade diversion lending support to the members’ stated open regionalism principle on which the formation of IORA was based (Coyle & Wang, 1998; Wang & Coyle, 2002).  [18:   Calculation was done using [eβ RTA / (-TE) −1] ×100.  Read more in Yotov et al. (2016) page 30 and Felbermayr et al.( 2015) page 1-10.] 


VIII 	Oman Export Potential with IORA
The results obtained from the structural gravity model was used in estimating Oman export potential to the IORA countries. An export potential ratio less than one indicates that there is a potential of export expansion with such trading partners while a ratio greater than one means Oman has over traded with such countries.  Comparing across year 2007-2015, the results [Table 3] show that Oman has maximum export potential with Australia, India, Indonesia, Madagascar, Malaysia, Mauritius and SriLanka. The 2015 export potential shows that Oman can still expand it total product export to Australia, Bangladesh, India, Indonesia, Iran, Kenya, Madagascar, Malaysia, Mauritius, SriLanka, Tanzania.
[bookmark: _Toc516749411]IX	Conclusion 
The Indian Ocean has always been a trade nexus connecting Asia, the Middle East and Africa and its importance to world trade has continued to increase. It is expected that the region’s economic growth and productivity will rise capitalizing on its relative large population, growing markets and strategic location. Although there is no formal regional trading arrangement, the Indian Ocean Rim Association (IORA) as witnessed in the past decade is deeply committted to foster the region economic development through trade and investment. Oman has historically entertained a strong economic and trade linkage with the Indian Ocean and have made significant contribution to the formation of IORA and the development of the region has a whole. The descriptive analysis of this study has shown that Oman export within the period under review witnessed a more intense upward trend towards the Indian Ocean as compared to GCC and GAFTA.
The gravity model results support the fact that level of income, population, geographical proximity and historical linkages are important in explaining bilateral trade flows in IORA. The level of income of both exporter and importer increases with the level of income. The higher income elasticity of the importer shows that there is a large market base for exports to the region. The absorption effect exhibited by the exporter for total products can be explained by the fast growing economies and population in the region, which increases domestic consumption and reduces exported surplus. The results also indicate that proximity is quite  restrictive for bilateral exports. A consolidated development of the regional maritime transportation system and custom regulations across borders might help reduce the cost of trading. It is also observed that sharing of a common language and colonial ties translates into increasing levels of trade in the IORA region.
IORA is well integrated into world trade and its formation has resulted in trade creation rather than trade diversion confirming the open regionalism advocacy of the region. The results indicate that belonging to IORA fosters trade by 55 percent. In addition, a formal trading arrangement is expected to give an average tariff equivalent (AVE) fall of 10.3 percent. It can be deduced that formal trade arrangements would further consolidate the benefit Oman and other member states would derive from IORA. Stakeholders in the region need to make consolidated effort in establishing a coherent regional trade policy regime which would explicitly enhance unification and harmonization of the tariff structures and reduction of the Non-Tariff Barriers (NTBs) prevalent in the region. 
Furthermore, calculation on the basis of the gravity model results indicate that Oman has a significant export potential in the region. Oman still has unexploited export potentials with Australia, India, Indonesia, Madagascar, Malaysia, Mauritius and SriLanka. Therefore, Oman should take due advantage of its proximity to other markets apart from UAE, Somalia, Comoros and Yemen with which it has exhausted its export potentials. More importantly, Oman should consolidate trade towards countries like India and Iran which are important economies in global trade. 
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