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Abstract Why do states choose to join and form IGOs that regulate energy policy? We argue that states use these organizations to improve or consolidate their market position while reducing the risk of suffering competitive disadvantages in the global energy market. Our core argument is that countries form and join energy IGOs in response to the membership previously gained by main trade partners and direct competitors in the oil and gas sector. To test these hypotheses, we use both network analysis and spatial econometrics as well as a newly-compiled dataset that includes 152 countries and covers 38 years (1970-2007). Key Words: energy policy, international organizations, international trade, network analysis, spatial econometrics.



Introduction The vital role of oil and gas in the modern global economy makes the understanding of energy governance one of the most important issues in both economics and political science (Huntington, 2009; Kalre, 2008; Witte and Goldthau, 2010). Despite growing energy interdependence among countries, the international system lacks a central authority to foster energy policy coordination. Thus, the role of international governmental organizations (henceforth, IGOs) that regulate oil and gas is crucial to understanding the dynamics of the energy market. How has the energy 1



IGOs network evolved over the last four decades? And how is the structure of IGOs networks related to the patterns of energy production and consumption? Building upon the inter-organizational network literature as well as the diffusion literature, we investigate the formation of energy IGOs using as leverage commercial relationships between countries in the fossil fuel sector, which currently account for one fifth of the global trade flow. Tot the best of our knowledge, we are the first to tackle this crucial topic. The goal of this paper is two-fold. First, we describe the evolution of the energy IGO network from the 1970s to present using network analysis. Specifically, we highlight the sequence in which IGOs were established, the main features of the energy market, and recent developments that are likely to affect the energy governance in the next decades. Second, we explain under which circumstances countries decide to form or join an energy IGO. Specifically, we argue that countries join energy IGOs in response to main trade partners and direct competitors in the oil and gas sector gaining membership to such an IGO. Thus, by analyzing bilateral trade flows in fossil fuels between countries, it is possible to predict the diffusion of memberships in IGOs. In explaining the sequence of the foundation of IGOs our study takes also into account other competing arguments. In particular, we control for the possibility that diffusion of energy IGOs is driven by emulation and security concerns. To test these hypotheses, we employ both network analysis and spatial econometrics and we rely on a newly-compiled dataset that includes 153 countries and covers 38 years (1970-2007). The paper is structured as follows. The following section describes the evolution of the energy IGO network. The second section presents the theoretical framework that constitutes the basis of the discussion and develops two testable hypotheses. The third part introduces the spatial econometric model and explains the methodology that has been used to test the hypotheses. The fourth section shows the empirical results of the econometric analysis. The fifth section provides some robustness checks. Finally, some conclusions are drawn
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The Evolution of the Energy IGOs Network



During the past 40 years, IGOs regulating oil and gas have proliferated dramatically. The number of IGOs in force now is 24, having increased sixth-fold in the last four 2



decades. Almost every country is now member of at least one IGO dealing with energy policy. Moreover, both the WTO and important trade agreements, such as the ASEAN Pact, the EU, NAFTA, and Mercosur, include several provisions that regulate the energy sector. Surprisingly, the relationship between global energy governance and trade relations in fossil fuels between countries has been given little consideration in the IR literature. Before developing our theory explaining how trade relations affect the proliferation of energy IGOs, we outline the main historical events that shaped the energy IGO network.1 As Colgan, Keohane, and Van de Graaf (henceforth CKG, 2011) note in their historical overview of the energy system, there was no structured energy cooperation among countries until the early 1970s.2 This was mainly due to the fact that the national energy markets were autarkic and that the US was the world’s largest oil producer (CKG, 2011: 7). As a consequence of an external shock, i.e. the Arab-Israeli War of June 1967, Arab oil producers form OAPEC with the aim of coordinating oil supply during military crises. Although it was initially created by moderate Arab countries, in the early 1970s OAPEC was joined by hawkish Arab countries, such as Egypt, Iraq, and Syria, that led the organization towards antiWestern positions. This was evidenced during the Yom Kippur War of October 1973 when OAPEC imposed oil embargoes onto the US and the Netherlands (and later to Portugal and South Africa) following their defense of Israel. The uncoordinated and competitive reaction of oil consumers the crisis further worsened the negative impact of the oil shortage on their economies (CKG, 2011: 9). As a result of having unsuccessfully dealt with the oil crisis, U.S. Secretary of State Kissinger suggested the creation of an IGO of oil consumers to counterbalance the power of OAPEC. Sixteen OECD countries took this suggestion on board, establishing the IEA in the end of 1974. [Figure 1 and Figure 2 about here] During the 1980s IEA undertook important changes in its regulations. For instance, IEA created the coordinate emergency response measures (CERM) that allowed a more flexible approach to supply shortfall. As a consequence of such amendments, by 1990 membership in IEA had grown to include virtually every 1



For and extensive overview, see also Thurner and Hatzold (2010). OPEC was formed in the 1960, but was originally organized not as a cartel to set prices and quotas, but as an instrument to reduce dependence on the oil companies (CKG, 2011: 8). 2
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OECD country. Moreover, another important trend arises in these years, i.e. in the 1970s and even more in the 1980s. Namely, we observe a regionalization of the energy IGOs network. In addition to the formation of OPEC, OAPEC and IEA, other regionally focused organizations proliferated in these two decades. Latin American Energy Organization OLADE was formed in 1973, the African Petroleum Producers Association (APP) was established in 1986, and the Agreement on ASEAN Energy Cooperation was signed in the same year. Figure 1 and Figure 2 show both the polarization and regionalization of the energy IGOs network in the 1970s and 1980s. [Figure 3 about here] The past two decades have seen the formation of few energy IGOs comprised of by both producers and consumers.3 The depolarization process started in 1989 with the creation of the Asian-Pacific cooperation (APEC). As Figure 3 shows, Indonesia connected the two components of producers and consumer gaining a position with crucial strategic potential. However, the most important example of depolarization is the formation of the International Energy Forum (2002) whose members include key oil exporters, such as Brazil, Russia, and Mexico, as well large importers, such as France, Italy, and Japan. IEF’s main goal is to improve the quality of information available in the energy market, as the Joint Oil Data Initiative sponsered by IEF member countries shows (CKG, 2011: 12). IEF is not the only case of IGOs among oil and gas producers and consumers. At a regional level, the formation of NAFTA, a trade agreement that also regulates the energy sector, includes a large oil importer (the US) and a large oil exporter (Mexico). Moreover, regarding multi-purpose organizations, energy is a crucial issue in the G20, in which there are both large oil consumers and producers. Figure 4 and 5 show the proliferation of energy IGOs in the past two decades. [Figure 4 and Figure 5 about here] To conclude, the take away message from this historical overview of the energy IGOs proliferation can be summarized into following points. First, the formation of IEA was a direct result of the creation of OPEC and OAPEC. Second, there is evidence that both producers and consumers initially excluded from energy IGOs requested membership either to influence the decisions taken by such organizations or due to the fear of being cut out from the energy market and due to fear of losing 3



OLADE was the first IGO conceived by its founders both as a producer and consumer IGO.
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competitiveness. Indeed, IEA includes now virtually every large oil an gas consumer, whereas OPEC and OAPEC include almost every large producer. Third, although the energy IGO network remains mostly polarized and regionalized (see Figure 6), there is evidence of an increasing cooperation among oil and gas producers and consumers. [Figure 6 about here]
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Theory and Hypotheses



With these historical insights in hand, we advance the argument that the diffusion of energy IGOs is a function of the competition over the oil and gas market. This competition does not arise only between oil and gas producers and oil and gas consumers, but also within buyers and sellers. Our core argument is that the decision to join IGOs regulating oil and gas depends on whether other states, and specifically main trade partners (in the oil and gas sector) and direct trade competitors (in the oil and gas sector), are already members of these IGOs. Specifically, countries react to an IGO formed (or joined) by a main trade partner in the fuel fossils sector by either establishing a competing IGO or joining the same IGO. Similarly, countries react to an IGO in which a direct competitor is a member by joining the same IGO. We will explain the causal mechanism in detail in the following two subsections.



2.1



Reacting to Trade Partners



Why should countries react if main trade partners join energy IGOs? Or, to reframe the question, under which circumstances is the cost of being excluded from an energy IGO higher than the benefits of implementing national energy policy unilaterally? There are two main reasons why we expect a reaction to IGOs established previously by trade partners. The first reason has to do with the benefits of being in a cartel. Energy IGOs, like every international institution, help solve the coordination problem that both buyers and sellers face with respect to the demand and the supply of oil and gas. They do so by providing constraining bargaining strategies, providing focal points in negotiations, facilitating issue linkages, reducing ambiguity about what constitutes compliance and non-compliance, monitoring compliance, and coordinating decentralized sanctioning. For instance, some of these IGOs, e.g. IEA, have the power to apply sanctions directly, whereas others have an indirect 5



sanctioning power.4 The historical background of the formation of IEA, outlined above, helps to unveil the benefits of being member of an energy IGO for producers and, subsequently, to explain the reaction of consumers. If energy producers agree to establish an organization, they become more effective in coordinating the supply of oil and gas and therefore oil and gas prices. Moreover, by encompassing monitoring mechanisms, an energy IGO of producers is more likely to spot and sanction free-riding behavior from member countries. Put simply, an IGO created by energy producers is likely to become a cartel has a major effect on the supply of oil and gas. The presence of such a cartel is likely to threaten the interests of oil and gas consumers in having price and flow stability. In turn, the benefits of forming an IGO for consumers become larger than the costs of losing full discretionary power in implementing energy policies. Thus, consumers are expected to react and form a competing energy IGO with the aim of coordinating their demand for oil and gas, reducing risks of extortion, and mitigating the negative impact of a supply shock on their economies. The formation of IEA as a reaction to the formation of OPEC and OAPEC fits perfectly with this argument. The second reason has to do with information. Although some energy IGOs are often soft law organizations, they provide information, which is notably rare and, therefore, highly valuable in the energy market (Harks, 2010: 249). As Jackson (2009: 154) puts it, access to information “shapes their incentives regarding which relationships to form or maintain and ultimately affect the network structure”. This diffusion of information through the energy IGOs network is expected to lower transaction costs among countries by implementing common standards, by improving the quality of data available to countries, and increasing transparency in energy policies implemented domestically. In turn, lower transaction costs facilitate the interactions among members. For instance, this argument emphasizing the role of information explains the success of the International Energy Forum in bringing together both consumers and producers. As the Director for Information and International Affairs for OAPEC, Wailid Khadduri (2005), argues “a well-informed media with credible information and up-to-date data can provide better coverage and analysis to the interest of both producers and consumers.” Membership in IEF has boomed over the past decade. IEF member countries account now for more than 90 percent of global oil and gas demand, with fifty countries joining talks in the May 2008 meeting 4



For an extensive analysis, see Keohane (1978).
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in Rome. We argue that this is a result of countries’ perception that exclusion from an organization in which important trade partners (both oil and gas importers and exporters) take part and share crucial information has prohibitively high costs. In sum, building upon the cartel and information mechanisms, our first hypothesis can be put as follows: Hypothesis 1 : A state is more likely to establish a new IGO or to join an existing one when its main trade partners in the energy sector have previously established or joined an IGO.



2.2



Reacting to Direct Competitors



Why should countries react when their direct competitors join energy IGOs? The reasons are similar those posited above. Being excluded from a cartel, even an inefficient one, is costly for producers for three main reasons. First, a producer excluded from an oil cartel is likely to have little impact upon oil and gas supply and therefore upon price. Obviously, there are exceptions to this claim. For instance, large and powerful producers such as Russia or producers (e.g. Mexico) that depend mainly on a single buyer, such as the US, are less concerned about being left out from a cartel.5 However, this does not hold for the majority of relatively small and less powerful producers. As Gilani notes (2009: 65-66), the pressure for countries like Egypt, Syria, and Iraq to join OAPEC in the early 1970s was very high, since the initially restricted membership of this organization was monopolizing all the most important decisionmaking processes in terms of energy supply. Second, oil and gas production was (and still is) used by Arab countries as a foreign policy instrument. For instance, the Saudi Petroleum Minister, Sheikh Yamani, said that OAPEC is “a means to realize success for Arab economic and foreign policy” (Gilani, 2009: 63). This is also the reason why Egypt, Syria, and Iraq begged to enter into OAPEC in the early 1970s to then politicize this organization during the Yom Kippur War. Beyond Arab countries, being excluded by an energy IGO is 5 Entering into an IGO boils down to be an optimization problem for producers. On the one hand, producers want to prices high by imposing quotas. On the other side, they want to gain larger markets under given markets. Large oil and gas exporters can influence the world’s price and have therefore less incentives to join an energy IGO.
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likely to be costly for every country. For instance, Vietnam and Laos are two net oil producers that export mainly to ASEAN member countries, such as Singapore. Vietnam’s and Laos’s decision to join the ASEAN Pact in the 1990s was partially motivated by the increasing cooperation in the energy sectors among its members countries.6 This cooperation, developed in the Program of Action for Enhancement of Cooperation in Energy and later Plan of Action on Energy Cooperation, threatened Vietnam and Laos energy interests in the region vis-`a-vis direct competitors, such as Malaysia and Indonesia (Nicolas, 2009). Admittedly, the pressure of joining an IGO of consumers has less to do with the cartel argument. In addition to the role of technology transfer and information sharing, for consumers the costs of being excluded from an IGO have to do with specific mechanisms that mitigate the impact of external shocks. Indeed, since its foundation the IEA designed a system to cope with oil supply shortage and disruption. Specifically, the IEA requires its member countries to keep an oil reserve equivalent to its consumption of net oil for 90 days (CKG, 2011: 9). In the event of a shock that shrinks the supply of oil, the IEA is allowed to distribute oil to its members so that their economies can still run. This “safeguard” mechanism, encompassed in the IEA provisions, helps to stabilize the supply of oil in the short term and so the price.7 Thus, member countries of IEA enjoy an economic advantage over other oil and gas consumers in the case of energy crisis. As Rogoff (2005) notes, since consuming nations have become better adapted to oil volatility, oil price fluctuations no longer impact economic growth quite as much as in the 1970s and 1980s. We argue that the mitigating impact of IGOs on crises contributes to explaining why virtually every large oil consumer asked to join the IEA during the 1970s and 1980s. In sum, our second hypothesis can be put as follows: Hypothesis 2 : A state is more likely to join an IGO in which other competitors in 6



Since 1975 ASEAN has established four offices that manage 17 programs exclusively dedicated to promoting and coordinating energy research and addressing energy-related problems (Sovacool, 2009: 2357). Moreover, in the 1990s member countries decide to implement the trans-ASEAN gas pipeline (TAGP) network, an ambitious project to interconnect centers of demand and supply for natural gas. 7 A similar provision has been recently included by ASEAN Energy Ministers in the new ASEAN Petroleum Security Agreement (APSA). Specifically, in the case of a shortage, net oil exporters in Southeast Asia are expected to supply petroleum products to the countries in need at discounted prices. Similarly, in case of an oversupply, net importing countries would purchase the products from those exporting countries.
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the energy sector are already members. As such, an oil and gas producer (consumer) should react to the formation of an IGO by other producers (consumers) by asking to join it. There are further implications of our argument. First of all, every diffusion argument begs for an answer to the question: what explains the first energy IGO? As explained in the previous section, the first IGOs, OPEC and OAPEC, were created by external shocks. Shocks are often caused by conflicts in the energy market. Since conflicts have occurred frequently in Middle East over the past decades, external shocks are more common in the energy market than in other sectors. For instance, it is well documented that oil and gas price volatility is quite high, higher than the majority of other commodities (Karks, 2010). Therefore we control for oil price in the econometric analysis. Moreover, in explaining the sequence of the foundation of IGOs our study also takes into account other competing arguments. In particular, we control for the possibility that their diffusion is driven by emulation and by security concerns. Thus, we expect countries joining an IGO to be influenced by the behavior of other states (i) that have similar informal institutions such as language and religion; and (ii) that are military rivals.



3



Research Design



The model that we estimate includes a spatial lag of the dependent variable, weighted by trade relationships among countries, several alternative spatial lags, and control variables that capture economic and political factors that might influence the IGOs formation. We thus estimate the following equation: ln(ti ) = β0 + β1 Xi,t−1 + β2 W yij,t−5 + ηk + ²i,t .



(1)



where ln(ti ) is the number of years without a country joining an IGO, β0 is the constant, β1 and β2 are the coefficients, Xij,t−1 is a vector of control variables, W yij,t−5 is a vector of spatial lag terms, and ²ij,t is the error term. Finally, to account for heterogeneity among observations as well as some crude political, cultural, and historical differences, we include regional dummy variables, i.e. ηk,t . We follow the World Bank (2003) classification to identify world’s regions. Specifically, we have
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seven regions: Western Europe, Sub-Saharan Africa, Northern Africa and the Middle East, Eastern Europe and Central Asia, South Asia, East Asia and the Pacific, and Northern America. North Africa and the Middle East represent the omitted reference category in the estimations.8 In line with earlier research, we starts estimating this equation with a Cox proportional hazards model.9 However, the test based on Schoenfeld residuals clearly indicates that the proportional-hazards assumption is violated. Thus, we opted for a parametric model. Per the Akaike Information Criterion (AIC), we selected the Weibull model. As is common practice in recent research on the statistical analysis of panel data with a binary dependent variable, we base significance tests on Huber (robust) standard errors (Beck, 2008: 486). These standard errors can take account of possible heteroskedasticity (serial correlation) or intra-group correlation of the data. Finally, to account for the multi-spells problem, we estimated the models presented above including an inverse-Gaussian distributed country-level frailty term that as Monte Carlo simulation shows, produces unbiased coefficients (Box-Steffensmeier and Jones 2004, 142).10



3.1



Dependent Variable and Main Covariates



To arrive at our dependent variable, for each country we coded whether it joins an IGO in a specific year. This allows us to calculate the time in terms of years that a country goes without signing an IGO, that is, the hazard rate. We opted for the year of signature rather than the year of ratification, as signing an IGO is an important indication that governments respond to lobbying from interest groups dealing with the energy sector. The year of signature is also important for the effect that IGOs have, since it is in this moment that states should become worried about the expected negative consequences for them. Every accession scores one in our main analysis. However, to overcome this admittedly significant restriction we distinguish 8 In line with advice contained in Ward and Gleditsch (2008), we checked whether the inclusion of spatial lags is appropriate by calculating the Moran index, using the total number of IGOs joined by each country. The result confirms that there is statistically significant spatial correlation (at 99 per cent level) among countries. 9 Survival analysis is the appropriate approach because we are dealing with right-censored data. See also Beck, 2008. The study by Elkins et al. (2006) on the diffusion of bilateral investment agreements is also based on the Cox model. Darmofal (2009) provides an extensive analysis of the use of survival models with spatial effects. 10 Results are similar if we use Gamma frailty.
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between consumer-IGOs and producer-IGOs and between regional energy IGOs and global energy IGOs. At the current stage of this project, we abstract from the fact that some IGOs are more far-reaching, and hence potentially more worrying for competitors, than others. In building our list of energy IGOs, we largely (but not solely) relayed on Pevehouse Data, Yearbook of IGOs (2008-2009). As a result, our database includes 23 of these IGOs (see Table 1). Our model explains 481 failures during the period under investigation. The unit of analysis is country-year. We analyze 152 countries that have data available across 38 years, i.e. from 1970 to 2007. [Table 1 about here] The main independent variables are an N × t spatial weight matrix. A spatial weight matrix measures the impact of a policy change in a country on all other countries. It uses specific factors, such as spatial proximity or degree of economic interdependence, to weigh the importance of a policy change in one unit for other units. In our case, the policy change is whether a country joined a IGO between one and five years ago. The variable is lagged by one year to avoid simultaneity bias. This may lead to an underestimation of the spatial effect, if countries already react to other countries’ announcement of negotiations of IGOs. The reason for the five-year cutoff point is that after some time, the external effect of an IGO should disappear, with key interest groups either having been successful in convincing their government to join an IGO or having adapted to the new situation.11 We weigh the influence of the policy change on other dyads in ways that as closely as possible approximate our theoretical framework. Our hypothesis leads us to the expectation that the pressure on excluded country A to respond to an IGO joined by B (D, E, . . . ) by joining the same or another IGO depend on (1) the amount of trade in the energy sector between A and B (D, E, . . . ) and (2) the degree of competition between A and B (D, E, . . . ). First, the amount of trade in the energy sector is mainly determined by the amount of exports and imports from A to B in the oil and gas sector. We deal with the potential endogeneity problem by lagging the trade data by one year. Data on bilateral trade flows in oil and gas are taken by COMTRADE dataset (2009) and they are disaggregated at sector-bysector level using SITC (Rev. 3) classification. The impact of an IGO should be 11



As reported below, we check the robustness of our results when changing this value to three and seven years respectively. The five-year cut-off point is also consistent with the operationalization used by Egger and Larch, 2008.
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particularly severe for countries with major export (and imports) interests in one of the member countries. The reason is that the larger the exports (and imports) concerned, the larger the potential costs, and the larger also the political power of the exporters (and importers) concerned.12 More formally, the spatial weights of the variables Spatial Trade (export) and Spatial Trade (import) for country A are: Spatial T rade(exporter)A =



n h X



i ExportA;B,D,... × yA;B,D,...(t−5)



(2)



B,D,...



n h i X Spatial T rade(importer)A = ImportA;B,D,... × yA;B,D,...(t−5)



(3)



B,D,...



Second, the risk of suffering competitive disadvantages in world markets, as a result of being excluded from an IGO, is particularly strong among countries that compete in the oil and gas sector. We measure the degree to which two countries compete in the same market by identifying big exporters and big importers of oil and gas. We operationalize the argument by reasoning that country A should feel threatened by an agreement between B and C (D, E, . . . ) if (1) country A and country B are both large exporters of oil and gas or (2) country A and country B are both large importers of oil and gas. Again, we lag the measure by one year to avoid simultaneity bias.13 More formally, the spatial weights of the variables Spatial Competition (export) and Spatial Competition (import) for country A are: 12



The spatial matrices have been calculated using the software MATLAB 7.0 employing a program designed by the authors for this purpose. Although frequently done in the literature (Franzese and Hays, 2008: 580), we do not row-standardize our weighting matrix because of theoretical reasons (we are interested in the absolute pressure on a dyad, independent of the pressure on another dyad) and because row-standardization may impact inference (Pl¨ umper and Neumayer, 2008: 1620). 13 Because of outliers, we use the natural logarithm of this variable in our models below. Results showed below are not sensitive to this decision.
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Spatial Competition(exporter)A =



n h X



i T otal ExportA ×T otal ExportB,D,... ×yA;B,D,...(t−5)



B,D,...



(4)



Spatial Competition(importer)A =



n h i X T otal ImportA ×T otal ImportB,D,... ×yA;B,D,...(t−5) B,D,...



(5)



Note: since Spatial Trade and Spatial Competition are highly correlated, we estimate our main explanatory variables in separate models.



3.2



Control Variables



Besides reaction to trade and competition, several alternative causal mechanisms could drive the diffusion of trade agreements. In the empirical analysis below, we control for the possibility that diffusion is a result of emulation and security concerns. Doing so is vital to avoid overestimating the effect of the main explanatory variables, as parallel policy choices may be a result of correlated unit-level factors. Emulation is most likely among countries that are culturally close.14 The expectation thus is that the probability of a country A joining an IGO increases, the higher the number of IGOs joined by other countries culturally similar to country A. Building on work by Zachary Elkins, Andrew Guzman and Beth Simmons, we construct three different spatial weight matrixes measuring cultural proximity to capture this effect (Elkins et al., 2006: 831). Each of the matrixes uses a different proxy for cultural distance: whether two countries share the same predominant 14



The literature on policy diffusion distinguishes between rational learning and emulation. See Elkins et al. (2006: 831-32) and Simmons et al. (2006). We do not do so in this paper, as a clear measure of the “success” of an IGO, which is necessary for an evaluation of the learning argument, is missing.
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language, predominant religion, and a common colonial past. Results among these three operationalization are quite similar. For the sake of conciseness we report only the results related to the common colonial past operationalization. We also control for the possibility of diffusion resulting from security externalities.15 Neorealist International Relations theory argues that the anarchic structure of the international system makes states apprehensive of increases in the power of other states, as these states may use their new capabilities to attack and defeat them (Waltz 1979). Whenever IGOs stabilize trade flows between two countries or mitigate the negative effect of oil shortage, they lead to a more efficient allocation of resources and thus free up some resources for military use (Gowa 1994). The increasing wealth and power of member countries should be of concern to excluded countries. To capture this effect, we calculate a spatial weight matrix that increases the probability of country A forming or joining an energy IGO if country B, with which A has had a military conflict in the previous ten years, formed or joined an energy IGO in the last five years.16 Beyond spatial terms, other factors are likely to influence the chances of a country joining an IGO. We hence include several economic and political control variables in our model. Most of these variables are lagged by one year to avoid endogeneity problems. Concerning the variables capturing the economic condition in which a country considers joining an IGO, we control for the country total amount of trade in the energy sector, as an increase in trade may boost the probability of joining an IGO (Oil & Gas). Since this variable is not statistically significant and it is highly correlated with Spatial Trade, we drop it from the main model. Moreover, we include per capita GDP and the logarithm of Population. They measure economic development and size of a country and are collected by the IMF (2008) and the WDI (2008), respectively. We also control for the type of regime. Specifically, the variable Regime is the democracy score of country i at time t − 1 from Polity IV. It combines the competitiveness and openness of executive selection, institutional constraints on executive authority, the competitiveness of political participation, and the rules that regulate political participation. Moreover, we control also for 15



For a recent analysis on the relationship between oil and conflicts, see Colgan 2010. Although the expanded spatial lag model is more complicated to estimate than the standard one, the parametric survival model should provide satisfactory estimations as long as the spatial weight matrices are sufficiently different and do not have entirely overlapping information (Beck et. al 2006). The correlation among our spatial terms is lower than 0.5. 16
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the number of absolute IGO membership (Total IGO) that states have individually joined. Data comes from the International Governmental Organization (IGO) Data (Pevehouse, Nordstrom, and Warnke, 2004). Finally, we include some variable related to the energy sector. Energy Intensity controls the vulnerability of a country to energy supply disruptions. Nuclear Share and Hydro Share as alternative sources of energy are expected to lower the dependence from oil and gas. Oil Price controls for energy shocks. Note: since we lose half of the observations by including these energy variables, we run the baseline models omitting them.



4 4.1



Empirical Findings Spatial Trade and Spatial Competition



Model (1) (Table 3) shows the results for the baseline model including the Spatial Trade variables. Before discussing the results, we evaluate the overall model fit using Cox-Snell (Cox and Snell, 1968) residuals. Figure 2 shows that there are no concerns of lack of fit by comparing the jagged line to the reference line.17 The Harrell’s C concordance statistics (Harrell et al., 1982) is 0.60, indicating that our model correctly identify the order of the survival times for countries 60 per cent of the time. Overall, the predictive power of our baseline model is therefore quite good.18 [Table 2 about here] Regarding the results of Models reported in Table 2, coefficients of Spatial Trade(importer) is positive and statistically significant at 0.01 per cent level in all the three models. Thus, there is strong evidence that oil consumers care about what producers do in the energy market. Specifically, if country A imports heavily from country B and country B has previously formed (joined) an energy IGO, country A is more likely to form (join) an energy IGO. Conversely, Spatial Trade(exporter) 17



When plotting the Nelson-Aalen cumulative hazard estimator for Cox-Snell residuals, some variability is still expected, especially in the right-hand tail. This is because of the reduced effective sample caused by prior failures and censoring (Cleves at al., 2008: 216). 18 The predictive power of Model 4 (Table 3), which includes the Spatial Competitor variable, is very similar.
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is positive and statistically significant at 0.01 percent level only in Model 2. This result might be explained by the fact that Spatial Trade(exporter) is not able to predict the formation of OAPEC as a reaction of an IGO established by oil consumers. Indeed, oil consumers formed IEA only in 1974 by which time the majority of Arab countries had already joined OAPEC. By including the variable Oil Price we lose the first five years of our panel (from 1970 to 1975) as well as the formation of OAPEC. We speculate that this change in our sample increases the level of significance of the Spatial Trade(exporter) variable. In sum, results for this variable are not robust. Table 3 shows the results for the models including Spatial Competition. The coefficient is positive and statistically significant at 0.01 per cent level for Spatial Competition(exporter) whereas it is positive and statistically significant at 0.1 per cent level for Spatial Competition(importer). This finding confirms our hypothesis that membership in IGOs regulating energy can be seen as a collaboration game, which may have a “race to the bottom” as equilibrium. If a competitor of country A joins an IGO, this raises substantially the benefit of the membership for A to minimize risks of exclusion. The fact that competition among exporters produces stronger results than competition among importers add plausibility to our argument. While an IGO of producers can be considered a (even imperfect) cartel from which is costly being excluded, an IGO of consumers can hardly be considered a cartel decreasing the concern of being left out from such an organization.



[Table 3 about here] Figure 7, Figure 8, and Figure 9 illustrate the magnitude of the effects that we estimate. Effects are quite similar among the three spatial terms. An increase in the value of the spatial terms from one standard deviation below the mean to one standard deviation above the mean makes a country substantially more likely to form (or join) an energy IGO. The effect of our main explanatory variables on the probability of forming (joining) an IGO is particularly high in the middle of our time span, i.e. 1980s and 1990s, in which the region between the two curves widens substantially, i.e. by more than .2. Since almost every country in the dataset is member of at least an energy IGO by the end of the time period, the effect of our spatial terms decreases after 2000. Overall, these results show that the impact of our spatial lags on the dependent variable are not only statistically significant, but also substantively large. 16



[Figure 7 about here] [Figure 8 about here] [Figure 9 about here] Moreover, there is mixed evidence that competing explanations built upon the literature of diffusion matter. On the one hand, Emulation is positive and statistically significant suggesting that a mimicking effect contributes to explain the diffusion of energy IGOs. On the other hand, Military Rivalry has negative sign implying that security concerns do not play a major role in deciding to form (or join) an energy IGO. Moreover, the other control variables have the expected signs adding plausibility to our results. Interestingly, with the exception of Energy Intensity, energy variables are never statistically significant though the sign of their coefficients is the one expected. Finally, it is worth it noting that p > 1 in the Weibull regression. This suggests that the hazard function is monotonically increasing. From a theoretical point of view, this econometric finding implies that as the spread of IGOs rises, it is increasingly more problematic for countries being excluded from these organizations.



4.2



Type of Energy IGOs



The second hypothesis suggests that as the value of Spatial Competitor(exporter) increases, country A is more likely to form (or join) an energy IGOs whose members are producers. Similarly, as the value of Spatial Competitor(importer) increases, country A is more likely to form (or join) an energy IGOs whose members are consumer. To further test this hypothesis, we divide the original sample of our IGOs into two sub-samples of producer-IGOs and consumer-IGOs. To identify these two groups of IGOs, we sum up the difference in oil and gas exports and oil and gas imports for each member country of each IGO. If the sum is positive, we categorize an IGO as producer-IGO. If the sum is negative, we categorize an IGO as consumerIGO. Table 1 shows the details of this categorization. We then run again Model 4 explaining only the formation of producer-IGOs (Model 4a) as well as the formation of only consumer-IGOs (Model 4b). Results strongly support our hypothesis. Spatial Competitor(exporter) is a statistically significant predictor of only producer-IGOs, whereas it has no impact in explaining the 17



formation of consumer-IGOs. On the contrary, while Spatial Competitor(importer) has no impact in predicting producer-IGOs, it is positive and statistically significant in Model 4b. In sum, the mechanism based on the competition among countries in the energy market to explain the diffusion of IGOs finds strong support in the empirical analysis. [Table 5 about here] Finally, as Table 1 shows, some of the energy IGOs included into our analysis are trade agreements that do not only regulate the energy sector, but also address trade issues as well as trade-related issues. Previous studies show that the proliferation of these trade agreements is a function of the amount of trade diversion faced by countries that are excluded from a trade bloc (Baccini and D¨ ur, 2011; Egger and Larch, 2008). To make sure that our results are not driven by other-than-energy trade concerns that have little to do with the fossil fuels sector, we estimate Model 1 and Model 4 excluding trade agreements from the sample of energy IGOs. Table 5 shows that the sign and the level of significance of our main explanatory variables do not change reinforcing the validity of our argument.
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Robustness Check



To check the robustness of the results, several other analyses have been implemented. First, we estimated a model in which we included both the spatially and temporally lagged and an only temporally lagged dependent variable. The only-temporallylagged variable is the sum of the number of IGOs signed by a country prior to time t. Doing so serves two purposes. On the one hand, it allows us to assess whether diffusion is simply driven by the increasing number of IGOs that exist in the world, a finding that would run counter to our argument. On the other hand, this test permits us to check for potential endogeneity resulting from the inclusion of a lagged dependent variable as an independent variable in our model (see also Pl¨ umper and Neumayer 2009: 425). Second, we analyze whether our decision to have a five-year cut-off point for the effect of the lagged dependent variable influences our results. Third, we divide oil and gas exports and imports data, which are placed into our connectivity matrices, by GDP to make sure to not overestimate the impact of large countries. Fourth, we made sure that our results are not influenced by the decision to log most of the covariates. Fifth, following the suggestion of Thomas Pl¨ umper and Eric Neumayer (2009: 425), we include year controls in the model. 18



Fifth, we estimate a Cox model with splines to address non-linearity issues (Keele, 2010). Finally, we reestimate the previous models using other parametric accelerated failure-time model such as Exponential regression and Gompertz regression. For all these cases, the results are roughly comparable to these presented and are available upon request.
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Conclusion



This paper takes a fist step in modeling the proliferation of energy IGOs in the past four decades. The emphasis of our analysis is on the timing of the formation of these IGOs. First, we mapped the evolution of energy IGOs network highlighting its main features: polarization and regionalization. Second, using spatial econometrics, we showed that countries form or join energy IGOs in response to membership previously gained by main trade partners and director competitors in the oil and gas sector. Specifically, we found that consumers react to IGOs established by those countries from which they import oil and gas. Conversely, we found little evidence that producers respond to IGOs formed or joined by those countries in which they export oil and gas. Moreover, we found that the diffusion of energy IGOs is mainly driven by competition among oil and gas producers, whereas competition among oil and gas consumers is less relevant in explaining the proliferation of such organizations.
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Table 1: List of IGOs regulating energy included in the dataset. Name Organization of the Petroleum Exporting Countries Association of Southeast Asian Nations Organization of Arab Petroleum Exporting Countries Latin American Energy Organization International Energy Agency Organization for African Unity Gulf Cooperation Council African Petroleum Producers Association Asia-Pacific Economic Cooperation Central European Initiative Group of 15 European Energy Charter MERCOSUR Energy Charter Conference North American Free Trade Agreement Baltic Sea Region Energy Cooperation Black Sea Regional Energy Centre Group of eight Group of 20 Organization of the Black Sea Economic Cooperation International Energy Forum Petrocaribe European Union
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Acronym OPEC ASEAN OAPEC OLADE IEA OAU GCC APPA APEC CEI G15 EC MERCOSUR ECC / ECT NAFTA BASREC BSREC G8 G20 BSEC IEF PC EU



Year 1960 1967 1968 1973 1974 1980 1981 1987 1989 1989 1989 1991 1991 1994 1994 1995 1995 1998 1999 1999 2001 2005 2007



Producer vs. Consumer producer producer producer producer consumer producer producer producer consumer consumer producer consumer producer consumer consumer producer producer consumer consumer producer producer producer consumer



PTA no yes no no no yes yes no no no no no yes no yes no no no no no no no yes



Table 2: Weibull Model with inverse-Gaussian frailty. Standard errors clustered by country. VARIABLES Spatial Trade(importer) Spatial Trade(exporter) Spatial Colony Spatial Rivalry ln(Oil&Gas Export) ln(Oil&Gas Import) ln(Population) GDPpc Regime Total IGO Oil Price



(1)



(2)



(3)



0.02*** (0.01) 0.01 (0.01) 0.21*** (0.05) -0.13** (0.06) -0.00 (0.01) 0.00 (0.01) 0.05* (0.03) 0.00*** (0.00) 0.01* (0.01) 0.01** (0.00)



0.03*** (0.01) 0.03** (0.01) 0.56*** (0.09) -0.13** (0.06) -0.00 (0.01) 0.01 (0.02) 0.02 (0.03) 0.00*** (0.00) 0.01 (0.01) 0.01** (0.00) 0.00*** (0.00)



0.04*** (0.01) 0.01 (0.02) 0.62*** (0.15) -0.05 (0.07) -0.00 (0.01) 0.02 (0.03) 0.04 (0.05) 0.00*** (0.00) 0.02 (0.01) 0.01** (0.01) 0.00** (0.00) 0.25** (0.11) -0.49 (0.31) -0.16 (0.22) -1.08*** (0.21) -0.46 (0.32) 0.42** (0.19) -0.52*** (0.18) -0.52** (0.22) -1.14*** (0.25) -0.85*** (0.27) -6.61*** (1.51) 1.21*** 0.12 1890



ln(Energy Intensity) Nuclear Share Hydro Share East Asia & Pacific



-0.48*** -0.66*** (0.15) (0.17) Western Europe -0.19 -0.51** (0.18) (0.21) East European & Central Asia 0.65*** 0.60*** (0.12) (0.15) Latin America & Caribbean -0.21** -0.56*** (0.09) (0.10) MENA -0.30* -0.59*** (0.16) (0.17) North America -0.42*** -0.96*** (0.14) (0.22) South Asia -1.02*** -1.00*** (0.18) (0.18) Constant -3.43*** -3.51*** 26 (0.47) (0.58) p 1.02*** 1.10*** 0.04 0.10 Observations 4630 4027 Robust standard errors in parentheses *** p


Table 3: Weibull Model with inverse-Gaussian frailty. Standard errors clustered by country. VARIABLES Spatial Competition(exporter) Spatial Competition(exporter) Spatial Colony Spatial Rivalry ln(Oil&Gas Export) ln(Oil&Gas Import) ln(Population) GDPpc Regime Total IGO Oil Price



(4)



(5)



(6)



0.01*** (0.00) 0.01** (0.01) 0.20*** (0.05) -0.13** (0.06) -0.01 (0.01) -0.01 (0.01) 0.06* (0.03) 0.00*** (0.00) 0.01 (0.01) 0.01** (0.00)



0.02*** (0.00) 0.01* (0.01) 0.56*** (0.09) -0.14** (0.06) -0.01 (0.01) 0.01 (0.02) 0.04 (0.03) 0.00*** (0.00) 0.01 (0.01) 0.01** (0.00) 0.00*** (0.00)



0.02*** (0.01) 0.00 (0.01) 0.64*** (0.16) -0.06 (0.07) -0.01 (0.01) 0.02 (0.03) 0.06 (0.05) 0.00*** (0.00) 0.02 (0.01) 0.01** (0.01) 0.00** (0.00) 0.25** (0.11) -0.49 (0.31) -0.20 (0.22) -1.08*** (0.21) -0.45 (0.32) 0.42** (0.19) -0.52*** (0.18) -0.56*** (0.21) -1.13*** (0.25) -0.94*** (0.30) -6.81*** (1.48) 1.19*** 0.12 1890



ln(Energy Intensity) Nuclear Share Hydro Share East Asia & Pacific



-0.49*** -0.63*** (0.15) (0.17) Western Europe -0.19 -0.47** (0.18) (0.21) East European & Central Asia 0.62*** 0.59*** (0.11) (0.14) Latin America & Caribbean -0.21** -0.54*** (0.09) (0.10) MENA -0.32** -0.56*** (0.16) (0.16) North America -0.40*** -0.91*** (0.14) (0.20) South Asia -1.07*** -1.06*** (0.19) (0.20) Constant -3.26*** -3.69*** 27 (0.44) (0.58) p 1.00*** 1.06*** 0.04 0.10 Observations 4630 4027 Robust standard errors in parentheses *** p


Table 4: Weibull Model with inverse-Gaussian frailty. Standard errors clustered by country. VARIABLES



(4a) only producer-IGOs



(4b) only consumer-IGOs



Spatial Trade(importer) Spatial Trade(exporter) 0.04*** -0.01 (0.01) (0.01) Spatial Competition(importer) -0.01 0.03* (0.02) (0.02) Spatial Colony 2.28*** 3.34*** (0.52) (0.37) Spatial Rivalry 0.02 -0.88*** (0.14) (0.27) ln(Oil&Gas Export) -0.04 0.03* (0.03) (0.02) ln(Oil&Gas Import) 0.05** 0.01 (0.03) (0.03) ln(Population) -0.02 0.02 (0.05) (0.04) GDPpc 0.00** 0.00*** (0.00) (0.00) Regime 0.01 -0.01 (0.01) (0.01) Total IGOs 0.01 0.01** (0.01) (0.00) East Asia & Pacific -2.30*** -0.23 (0.72) (0.24) Western Europe -2.05*** -0.64** (0.54) (0.26) East European & Central Asia -0.08 0.37* (0.28) (0.21) Latin America & Caribbean -0.29 -0.00 (0.18) (0.14) MENA -0.33* -0.64*** (0.20) (0.22) North America -16.25*** -1.54*** (0.91) (0.27) South Asia -1.17** -0.07 (0.54) (0.26) Constant -1.94** -2.58*** (0.79) (0.71) p 1.04*** 1.08*** 0.04 0.9 28 Observations 4630 4630 Robust standard errors in parentheses *** p


(1a) no PTA



(4c) no PTA



0.04** (0.02) 0.02 (0.02)



Spatial Competition(exporter)



-0.20* (0.11) -0.21 (0.19) 0.04 (0.03) 0.03 (0.06) 0.02 (0.08) 0.00 (0.00) 0.01 (0.02) 0.01 (0.01) -0.89*** (0.34) -0.78* (0.46) 0.37 (0.37) 0.55 (0.45) -0.46 (0.51) 0.35 (0.41) -2.20*** (0.59) -5.31*** (1.58) 1.06*** 0.13 4630



0.02* (0.01) 0.03** (0.01) -0.22* (0.13) -0.23 (0.19) 0.04 (0.03) 0.01 (0.07) 0.05 (0.09) 0.00 (0.00) 0.01 (0.02) 0.01 (0.01) -1.03*** (0.34) -0.92** (0.45) 0.21 (0.35) 0.33 (0.44) -0.66 (0.49) 0.19 (0.38) -2.53*** (0.62) -5.57*** (1.44) 1.07 0.11 4630



Figure 1: Energy IGOs Network - 1974.
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Figure 2: Energy IGOs Network - 1985.
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Figure 3: Energy IGOs Network - 1991.
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Figure 4: Energy IGOs Network - 2000.
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Figure 5: Energy IGOs Network - 2000.
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Figure 6: Energy IGOs Network: Producers vs. Consumers - 2009.
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Figure 7: Goodness of fit: the Nelson-Aalen cumulative hazard estimator for CoxSnell residuals.
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Figure 8: Survival estimates: Spatial Trade(importer.
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Figure 9: Survival estimates: Spatial Competition(importer).
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Figure 10: Survival estimates: Spatial Competition(exporter).
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