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1.   Introduction 

 The end of the Cold War saw a dramatic reduction in the international trade in 

conventional weapons.  From an all-time peak of 86.7 billion 1999$ in 1987, world arms imports 

fell to 51.6 billion 1999$ in 1999 (BVCI, 2002).  But some important trends emerged during the 

decade of the 1990s that warrant analysis.  First, a vast majority of conventional weapons went to 

the Persian Gulf countries, with Saudi Arabia emerging as the world’s single largest weapons 

importer (though by the end of the 1990s, Taiwan was a significant importer as well).  On the 

export side, the singular dominance of the United States (US) was notable: in 1999, its share in 

world arms exports was 64%, an all-time record (BVCI, 2002). 

 Second, the motivations underlying the trade in weapons seem to have changed 

fundamentally.  During the Cold War, much of the arms trade was driven by geopolitical factors 

associated with the arms race and the action-reaction type behavior of the two super-powers.  

However, Matelly (2003) shows that while the arms race between the US and the former Soviet 

Union can explain US military expenditures between 1952 and 1989, it fails to predict these 

expenditures in the post-Cold War period.  Anderton (1995, p. 532) argues that there has been a 

shift from political to economic motives for arms transfers.   

Our goal in this paper is to determine, both analytically and empirically, the main drivers 

of international arms transfers in the immediate post-Cold War period (1989-1999).  We 

postulate that the key reasons for the huge transfer of weapons to the Persian Gulf region are the 

enormous value of the oil wealth there and the dependence of Western economies, especially the 

US and its allies, on access to the reasonably priced and steady supply of crude oil from this 

region.1  For most of the years between 1989 and 1999, world oil prices remained remarkably 

                                                 
1 While it is easy to interpret the association between weapons trade and trade in crude oil as a mutually convenient 
relationship between the US and Saudi Arabia, the argument is not so simplistic (Adelman, 2005).   
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stable and between about $15-20 per barrel (the notable exceptions being the Iraq-Kuwait war 

year of 1990, and 1998; see Chapman and Khanna, 2006).  This was the result of an explicit 

OPEC price policy under which production was expanded or contracted to maintain prices within 

the target range.  Military security in the Persian Gulf region, including the export of weapons 

from the US and its allies to the Persian Gulf countries, was an integral part of the institutional 

framework that supported the oil price arrangement (Chapman and Khanna, 2001, 2006). 

We employ a traditional demand and supply framework which includes economic factors 

such as production costs on the supply side and income and prices on the demand side, but also 

incorporate the political-economic factors represented by the trade in crude oil.  We find that the 

association between arms trade and crude oil trade is robust, regardless of the empirical 

specification or data sources: there is a strong and positive association between arms exports and 

crude oil import, on the one hand, and between arms imports and crude oil exports, on the other.  

The link between arms trade and crude oil trade is not new.  After the decline of military 

aid programs such as the US Military Assistance Program, weapons transactions became more 

commercial.  Historically unprecedented OPEC oil revenues in the 1970s and 1980s provided an 

alternative source of finance and much of these petrodollars were spent on importing weapons.  

Conversely, weapons exporting countries found a means to offset the balance of payments 

discrepancy that resulted from the higher oil prices (Smith et al., 1985, pp. 240-241, and Levine 

et al., 1994, p. 3).  But the period considered in this study, 1989-1999, was an era of relatively 

low and stable oil prices, and this argument is not very satisfactory.2 

                                                 
2  Levine and Smith (1997, p. 344) allude to an association between weapons trade and oil trade in the post-Cold 
War period in the Middle East, but they do not support their statement with an explanation. 
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The outline of the paper is as follows.  In section 2, we describe the analytical framework 

for trade in conventional weapons.  The data are described in section 3 and the results of the 

empirical analysis are reported in section 4.  Section 5 concludes. 

 

2.  Analytical framework 

Determining prices and quantities in the weapons market with any degree of accuracy is 

complex.  This holds true both at the analytical level as well as the empirical level (we defer the 

discussion of the empirical difficulties until section 3).  Weapons are often traded as part of a 

larger package that may include related aspects such as access to technology and spare parts and 

seemingly unrelated aspects such as offset agreements (Levine et al., 1994, p. 4, and Levine and 

Smith, 1997, p. 346).  In one example from the 1980s, Smith et al. (1985, p. 241) note that the 

Belgian purchase of military vehicles from Bombardier of Canada was tied to landing rights in 

Toronto for the Belgian commercial airline, Sabena.  Furthermore, the close relationship between 

arms firms and national governments means that the production and trade of the weapons, not to 

mention research and development and marketing efforts, are often heavily subsidized by 

governments, and that major international trades are more in line with national priorities than 

with the profit maximization goals of the private firms (Smith et al., 1985, p. 242, and Levine et 

al., 1994, p. 4).  In addition, the price at which weapons are traded need not be closely correlated 

with the cost of production, and different recipients may pay vastly different prices for identical 

products (Levine et al., 1994, p. 4, Levine and Smith, 1997, pp. 345-347).  

Despite these complications, economists have addressed the international exchange of 

weapons using the standard economic model of welfare maximization, with its attendant demand 

and supply functions (see, for example, Levine et al., 1994, and Smith, 1995).  In the context of 
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the arms trade, these models assume that the relevant economic agents are national governments, 

with full information and well defined welfare and security functions (Levine and Smith, 1997, 

p. 339).  While this approach remains somewhat unsatisfactory, it ensures a logical consistency 

and provides a useful benchmark for empirical analyses (Smith, 1995, p. 76), and it forms the 

starting point for our analysis as well.   

 

(a)  The supply side: arms exports 

On the supply side, the export of weapons can be derived by maximizing a supplier’s 

welfare function, where welfare depends on the profit from as well as the security repercussions 

of the sale (Levine et al., 1994).  Supply is thus determined by economic as well as strategic and 

political factors (Smith et al., 1985, pp. 242-244).  In the post-Cold War era, we hypothesize that 

the supplier’s welfare, S
itV , is determined as follows: 

( )S
itit

S
itq

SVVMax
it

,  Π=  

subject to         ( ) ( )S
it

S
ittit qCqQP −=Π     (1) 

  ( )S
itt

SS
it XWSS ,=  

where Πit is the profit from the sale of weapons, P(Qt), is the demand function facing the 

supplier, S
itq  is the quantity of weapons supplied by supplier i at time t, Qt is the total weapons 

supply at time t, ( )S
itqC  is the supplier’s cost function, and S

itS  is the supplier’s national security 

which depends on Wt, the global stock of weapons at time t, and S
itX , a vector of other factors 

that relate to political and economic security issues. 

In the post-Cold War period national security issues are just as likely to relate to concerns 

of economic security as to military security.  With more than 75% of the world’s identified crude 
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oil reserves and more than 50% of remaining global oil resources located in the Persian Gulf 

countries (USGS, 2000), stable access to the crude oil of this region has become a major 

economic concern for the key oil consuming countries of the OECD.3, 4  Given the concentration 

of oil resources in the Persian Gulf, it is conceivable that the countries of this region, and more 

broadly OPEC, could exert monopoly power and set prices to extract monopoly rents.  On the 

other hand, at about $5 per barrel, the Persian Gulf countries have some of the lowest extraction 

costs in the world which gives them the power to undercut competition from the lower 48 United 

States, Alaska, and the North Sea.5  Yet, production in high-cost regions of the world co-exists 

with Persian Gulf production, and world oil prices in the 1990s were not nearly as high as they 

might be under a pure monopoly (for a comparison of global oil prices under perfect competition 

and pure monopoly, see Chapman, 1993). 

Consider the following statement made by the OPEC President in April 2000, “If prices 

fall below $22, we will cut production to push prices back up.  When prices are above $28, we 

will increase production.” (New York Times, April 7, 2000.)  Following then US Vice-President 

George H. Bush’s visit to Saudi Arabia in 1986, OPEC established a price-band arrangement 

wherein crude oil production was increased or decreased to maintain world crude prices within 

the target range.  This mutually acceptable price-band arrangement had joint pay-offs for the 

Persian Gulf producers and for their key importers in the West, many of whom were also high 

                                                 
3  Identified reserves refer to the economically recoverable crude oil at known reservoirs and fields with expected 
technology.  Remaining resources is an estimate of total conventional crude oil available for recovery.  It is the sum 
of undiscovered resources, a probabilistic concept based in geological extrapolation of potential crude oil, and 
identified reserves (Chapman, 1999, p. 152). 
 
4  Reflecting the vital importance of access to Persian Gulf oil, then US President George H. Bush remarked in 1991, 
“Our jobs, our way of life, our freedom, and the freedom of friendly countries around the world would all suffer if 
control of the world’s great oil reserves fell into the hands of Saddam Hussein.” (Yergin, 1991, p. 773) 
 
5  $5 per barrel was commonly regarded as the likely equilibrium price in a purely competitive world oil market (see, 
for example, Adelman, 1986, 1993, Economist, 1999, and Yergin, 1991). 
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cost producers of oil (Chapman and Khanna, 2001, 2006).  For example, when the price is low, 

crude oil production outside the Persian Gulf declines as high-cost facilities are shut down and 

drilling plummets.  In contrast, very high oil prices constitute a break on the importing 

economies and make higher cost production outside the Persian Gulf, for example, in the Arctic 

National Wildlife Refuge, economically feasible.  

Thus, it is in the economic interest of major oil consuming countries to enable the Persian 

Gulf countries to maintain the target price range.  As the invasion of Iraq has made clear, the 

ability of Persian Gulf producers to maintain prices within a target band is critically dependent 

on military and institutional security in this region.  Military support from the US and its 

European allies was crucial in turning back the 1990 Iraqi invasion of Kuwait, and we see this 

military support as the bulwark of the Persian Gulf countries’ ability to maintain crude oil prices 

within the target range.  Major oil consuming countries provided the Persian Gulf countries with 

the requisite weaponry, maintained military bases in the region and enforced the no-fly zones.   

Furthermore, due to the public good nature of military security, there is an asymmetry in 

the distribution of its benefits (Sandler, 2003, p. 211).  Major oil consuming countries and 

countries that are otherwise critically dependent on crude oil imports from the Persian Gulf have 

a disproportionately large stake in the security of this region and would be expected to supply a 

disproportionately large share of the security there.  Thus, it is not surprising that the US and the 

United Kingdom are been actively engaged in military operations in the Persian Gulf.  Note also 

the correlation between increasing Chinese dependence on Persian Gulf oil and its recently 

increasing military engagement in the region. 

To summarize, we expect the supply of weapons to be a function of standard economic 

factors like production cost but also factors like the volume and share of crude oil imports. 
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(b)  The demand side: arms imports 

 The demand for weapons can be derived analogously to the demand for military 

expenditure using the standard economic model of welfare maximization (see Smith, 1989 and 

1995, for models of military expenditure).  National welfare, D
itV , is determined by national 

security, D
itS , and non-defense consumption, cit, and it is maximized subject to a national budget 

constraint as well as a security production function.  This can be represented formally as:  

   ( )it
D
it

D
itW

cSVVMax
it

,  =  

subject to         ( )D
it

D
it

DD
it XqSS ,=      (2) 

     it
D
ititit cqpY +=  

where cit represents non-defense consumption, D
itq  is the quantity of (conventional) weapons 

consumed, pit is the relative price of conventional weapons, Yit is national income, and D
itX  is a 

vector of other factors that determine national security.  This maximization yields a weapons 

demand function whose arguments include relative prices and income, as well as factors that are 

related to national strategic and political factors. 

Levine and Smith (2003, p. 2) state that the biggest driver of the demand for weapons is 

war or fear of war.  The countries of the Persian Gulf are in a unique situation in this context.  

With approximately 1.5 trillion barrels of remaining oil reserves, the oil in the Persian Gulf 

region is worth on the order of $10-75 trillion (Chapman and Khanna, 2004, 2006).  The precise 

value of this oil wealth is, of course, debatable, but we believe that its undoubtedly enormous 

magnitude poses a serious problem for the Persian Gulf countries insofar as it creates an 

incentive for military action such as the Iraqi invasions of Iran and Kuwait.  If Iraq had 

succeeded in its attempt to invade Kuwait, and subsequently to gain access to the oil fields of 
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Saudi Arabia as it had apparently planned, it would have had control over 40% of identified 

(known) global oil reserves and 75% of known Persian Gulf reserves.  By the same token, the 

economies of these countries are critically dependent on revenues from the exports of crude oil, 

and they are likely to have a greater demand for military security and weapons, ceteris paribus. 

It is not surprising, then, that Persian Gulf governments undertook major military 

expansion in the 1990s.  Between 1994 and 1999, three Gulf countries -- Kuwait, Saudi Arabia, 

and the United Arab Emirates -- purchased a quarter of the global supply of conventional 

weapons, spending nearly $67 billion on conventional weaponry (Chapman and Khanna, 2006, 

Table 2), and the Persian Gulf emerged as the single largest regional importer of weapons.   

In addition to external threats, a country may fear internal threats as well and this will 

also impact its demand for weapons (Anderton, 1995, p. 536, Smith et al., 1985, p. 240).  We 

hypothesize that internal strife is likely to be correlated with greater income and social inequality 

and the presence of relatively autocratic rather than democratic political institutions.   

 

3.  Empirical specification: variables, data, summary statistics 
 

Based on the above discussion, we posit the following empirical relationships, where the 

signs in parentheses indicate the direction of the relationship we expect to obtain: 

Arms exports  = f{unit production cost(-),  
         military security (global weapons stock(+/-)), 

       economic security(crude oil imports(+), share of crude oil         (3) 
                                     imports in petroleum consumption(+)),  
       other factors(+/-)}           

 

Arms imports = g{income(+), weapons prices(-),  
war, fear of war (economic value of oil reserves(+),  

share of oil export revenues in total GDP(+),    
economic and social inequality(+),          (4) 
political freedom(-), conflict(+))}       
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The weapons industry is characterized by high fixed costs and economies of scale, and 

exports constitute an important way of expanding the market and lowering unit costs (Smith et 

al., 1985, p. 242, Anderton, 1995, p. 534, and Garcia-Alonso and Hartley, 2003, p. 40).  Thus we 

expect to see higher exports associated with lower unit costs.  International data on production 

costs for the defense industry are notoriously hard to obtain.  The US publishes an annual 

producer price index (PPI) for the domestic defense and space industry and this is probably the 

best available estimate of the year to year variation in the average cost of production.  To capture 

any international variation in the cost of weapons production, we use total military expenditure 

as a proxy for the scale of production following Smith et al. (1985), and we expect it to be 

positively correlated with arms exports.   

We expect that the variation in the global stock of conventional weapons is highly 

correlated with the global delivery of such weapons, and we include the total real value of 

conventional weapons delivered in each year as an explanatory variable to reflect exporting 

countries’ concern for military security.  As argued earlier, economic security in the post-Cold 

War era is correlated with the dependence on imported crude oil, much of which originates in the 

Persian Gulf, and the successful operation of the target price system.  Thus, we expect a positive 

association between crude oil imports and conventional weapons exports.  We also expect a 

positive association between the share of crude oil imports in total petroleum consumption and 

the exports of conventional weapons due to the fact that countries that are more dependent on 

imported oil have a vested interest in a stable world oil market and, therefore, the maintenance of 

security in the Persian Gulf, ceteris paribus. 

To the extent that arms production and sale is typically subsidized by national 

governments, we hypothesize that larger and richer countries are likely to have higher weapons 
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exports and we include gross national product (GNP) and GNP per capita as additional 

explanatory factors.  Among ‘other factors’ we also include a binary variable to indicate whether 

a country was engaged in, or likely to be engaged in, internal or external conflict between 1989 

and 1999 as the fact of or potential for war may result in a country developing its domestic 

weapons industry, and a binary variable for NATO membership.6    

On the demand side, we use total military expenditure to reflect the relevant national 

income constraining weapons purchases.  We measure the economic value of a country’s oil 

wealth by the value of its crude oil exports and its economic importance by the share of crude oil 

export revenues in GNP.  We also include GNP and GNP per capita to capture the effect of any 

other missing variables that might explain variation in arms imports. 

It is impossible to find data on the sale price of conventional weapons, whether for 

individual weapons categories, or in more aggregate terms.7  Smith and Tasiran (2005) use the 

ratio of the value of arms imports published by the Bureau of Verification, Compliance and 

Implementation (BVCI), US Department of State, to the volume of arms imports published by 

the Stockholm International Peace Research Institute (SIPRI).  While innovative, this approach is 

problematic for two reasons.  First, because many countries do not import conventional weapons 

at all, or import very small quantities, the volume of imports is often reported as zero or 

unavailable and the ratio is undefined in many cases.  Smith and Tasiran’s (2005) analysis is 

based on data for only 52 countries.  A second, more serious, problem is that the ratio as defined 

above, rather than being a proxy for weapons prices, may simply reflect differences in the 

                                                 
6  See discussion below details on how we constructed the conflict variable. 
 
7 Levine and Smith (1997, pp. 345-347) argue that the highly politicized and secretive nature of arms deals renders 
many conceptual problems in defining the price at which international arms trade takes place.  
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methodologies employed by the two agencies in calculating their respective series.8  At the same 

time, omitting prices from the arms import estimation is equivalent to assuming either that the 

demand for weapons is perfectly price inelastic or that the relative prices of defense and non-

defense consumption are constant across nations and time.  Both assumptions are untenable and 

the most likely situation in an analysis sans prices is that the estimated equation is misspecified 

and not a true demand function (Smith, 1995, p. 78).   

To avoid these problems we define weapons prices as the ratio of the annual US PPI for 

the defense and space industry to each country’s 2006 corruption index value developed by 

Transparency International.  The corruption index ranges from 1 to 10 with larger index values 

indicating lower corruption.  Our justification is that as the world’s leading producer of 

conventional weapons, the US production cost is likely to be correlated with the average sales 

price of weapons, while at the same time, the political and secretive nature of arms deals is likely 

to result in higher final sales price for more corrupt nations.  We acknowledge that this is a noisy 

measure of weapons prices and that there is likely to be measurement error.  To test the 

robustness of our results, we also use the Smith-Tasiran price measure in our analysis of 

weapons imports, albeit with a smaller sample of countries.  

We use the Polity2 index developed under the Polity IV Project at the University of 

Maryland (http://www.cidcm.umd.edu/inscr/polity/index.htm) to measure international and 

intertemporal variations in political freedom.  This index reflects the structure of governance (for 

example, the degree to which all citizens are guaranteed civil liberties) and the openness of a 

                                                 
8 For example, both agencies report their data in real US$.  SIPRI converts nominal national currencies to nominal 
US$ using the contemporaneous exchange rate and then deflates this by the US inflation rate to determine a real 
value.  BVCI first converts national nominal values to national real values using national GDP deflators and then 
uses the annual market exchange rate to convert to US$.   
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country’s political institutions (Marshall and Jaggers, 2002).  It ranges from –10 (very autocratic) 

to +10 (very democratic).  

The Polity IV Project also provides information on the occurrence of an armed conflict.  

We used the individual country reports available on the website for the Polity IV Project to 

construct a binary conflict variable that equals one if a country was involved in a significant 

internal or external armed conflict between 1989 and 1999.  This includes wars for 

independence, ethnic warfare, revolutionary warfare, and genocide/politicide.9  For our analysis, 

not only is the fact of war relevant, the fear of war is important as well because countries may 

engage in an arms build-up either by importing weapons or by developing the domestic weapons 

industry in response to this fear.  For example, Taiwan emerged as a significant importer of 

weapons in the late 1990s following its deteriorating relationship with China.  To account for this 

we include 19 additional countries, including all the countries in the Persian Gulf region, that, in 

our opinion, faced the potential for armed conflict from 1989-99, as having a value equal to 1 for 

the conflict variable.  See Table A2 in the appendix. 

A direct measure of income, if not social, inequality is the commonly used Gini index.  

Unfortunately, data on this index are unavailable for many countries, including all but one of the 

Persian Gulf countries.  Because of this we use Transparency International’s corruption value 

index to represent the degree of inequality in socio-economic power within a country on the 

basis that more unequal societies tend to see greater corruption.  Transparency International 

publishes values for this index since 1998 but has limited coverage for the early years.  Because 

there is not much variation in national index values over time, we use the 2006 values which had 

complete coverage for the countries in our dataset.   

                                                 
9   Politicide refers to mass, targeted killings in which a group of people are killed due to their political or ideological 
beliefs.  Unlike genocide, politicide does not specifically target ethnic, racial or cultural groups. 



 14

Quantity data on weapons trade are regularly published by the US BVCI (and formerly 

by the US Arms Control and Disarmament Agency) as well as SIPRI and they are available by 

weapon type.  However, without corresponding price data by weapons type these quantity data 

are not very useful for our purposes. Our best option is to utilize the aggregate data series on 

arms transfers published by these agencies.  The SIPRI trend indicator values, though reported in 

real US$, are designed to reflect the volume of transfers of major conventional weapons systems.  

However, the BVCI data, which reflect the annual value of international trade in conventional 

weapons, are widely recognized as another major source of information on arms trade.  Even 

though the two series measure different things, they are highly correlated: on the export side, the 

correlation between the two series in our data set exceeds 0.95 and on the import side is it about 

0.68.  The group of top 20 importers and exporters of conventional weapons is the virtually the 

same in both data series.  To test the robustness of our results, we estimate our models using both 

data series.  Although the SIPRI data are available for later years, the BVCI data series is 

currently available through 1999 only and this restricts the analysis to the period ending in 1999. 

Table 1 summarizes the major trends in conventional weapons trade between 1989 and 

1999.  The US remained the world’s largest exporter of conventional weapons, and its share in 

the world’s conventional weapons exports more than doubled, rising from about 30% in 1989 to 

64% in 1999.  The US, United Kingdom, France, Germany, Soviet Union/Russia, and China 

together accounted for 90% of the total world exports of weapons.  The Persian Gulf was the 

leading regional importer of these weapons, receiving about a quarter of the world’s supply of 

conventional weapons.  Saudi Arabia was the world’s single largest recipient of weapons and its 

share in world imports rose from about 11% in 1989 to a peak of approximately 24% in 1995, 
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and then declined to 15% by 1999.  Nearly half of Saudi Arabia’s weapons imports came from 

the US and another third from the United Kingdom.   
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Table 1: Trends in Conventional Weapons Trade, 1989-99 
A. Persian Gulf Arms Imports (1999 million $) 

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
World total 64541 57586 52276 48716 44512 41621 44759 45029 57191 46012 50385
     

Bahrain 101 339 82 125 89 109 75 136 92 101 70 
Iran 2389 2300 1869 969 1559 425 384 388 925 376 150 
Iraq 3521 3389 0 0 0 0 0 0 5 0 5 
Kuwait 327 327 385 1140 1114 425 1388 1780 2055 457 725 
Oman 75 12 58 11 145 316 459 388 164 30 30 
Qatar 226 121 23 1597 11 1418 53 5 642 1015 120 
Saudi Arabia 7671 9199 10280 9579 9242 8399 10680 10050 11710 8424 7700
U.A.E. 1226 1937 549 827 919 818 1601 1152 1439 1421 950 
            

Total Persian Gulf (PG) 15536 17624 13246 14248 13079 11910 14640 13899 17032 11824 9750
PG / World (%) 24.1 30.6 25.4 29.3 29.4 28.6 32.7 30.9 29.8 25.7 19.4 
Saudi Arabia/World (%)  11.9 16.0 19.7 19.7 20.8 20.2 23.9 22.3 20.5 18.3 15.3 
     
     
     
     

B. Leading Arms Exporters (1999 million $) 
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
World total 70532 66804 56105 50024 47281 43413 45886 45848 58436 47361 51560
            

United States 21760 26510 30600 28620 28280 24220 24450 23880 32570 27400 33000
United Kingdom 6288 5568 5723 7070 5122 5672 5551 6808 6987 3857 5200
Soviet Union (Russia) 24520 17550 7358 2851 3897 1854 3736 3142 2672 2233 3100
France 3144 6294 2453 2395 1782 2836 2882 3770 6371 6699 2900
Germany 1900 1509 1937 2920 1368 1893 1745 2242 1990 1233 1421
China 3521 2784 1635 1254 1225 764 747 655 1028 660 320 
Total of above 6  61133 60215 49706 45110 41674 37239 39111 40497 51618 42082 45941
     

Total 6 / World (%) 86. 7 90.1 88.6 90.2 88.1 85.8 85.2 88.3 88.3 88.9 89.1 
U.S. / World (%) 30.9 39.7 54.5 57.2 59.8 55.8 53.3 52.1 55.7 57.9 64.0 
 
Source: Based on U.S. Department of State (2002, Table II) 

 



 17

Our dataset comprises an unbalanced panel of 156 countries between 1989 and 1999, 

with a total of 1516 observations.  Weapons imports and exports data are not available for later 

years from the BVCI.  Furthermore, OPEC adjusted the target oil price range upward in 2000 

and officially suspended the target price policy in 2003 following the invasion of Iraq.    

Table 2 summarizes the key variables in our analysis for each year of our eleven year 

study period.  (Table A2 in the appendix lists our data sources and provides a country-by-country 

summary.)  This was a period of declining real trade in conventional weapons, coupled with 

declining real military expenditures.  The US PPI for the defense and space industry also 

declined steadily over this period, except for the last two years when there was a slight increase.  

The slump in the global economy in the early 1990s followed by the subsequent recovery is clear 

from the GNP and GNP per capita data.  On average, the degree of political freedom increased 

between 1989 and 1999.  However, most of the Persian Gulf countries had autocratic political 

institutions during this period, and the average value of the Polity2 index for these countries 

between 1989 and 1999 is –8.37.  On the other hand, most OECD countries had very democratic 

political institutions.  A little over a third of the countries included in our dataset faced an armed 

internal or external conflict between 1989 and 1999.   

 Figure 1 clearly shows the overall correlation between arms trade and trade in crude oil.  

Even though the United States and Saudi Arabia are key countries in this context, as confirmed 

by Figure 1, the correlation coefficients between arms export/import and crude oil import/export 

remain positive and statistically significant even when these two countries are excluded.  There 

is also strong and positive correlation between arms trade and GNP, GNP per capita, and total 

military expenditure.   
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Table 2: Trends in Economic and Political Variables, 1989-1999
Variable (units)   1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
Arms import: BVCI data Mean 512.2 461.2 427.1 348.8 306.3 281.7 296.3 308.4 394.1 319.2 338.9 
(million 1999$) Std. deviation 960.3 1022.3 1077.3 976.6 893.1 807.5 960.8 941.6 1313.7 926.5 855.0 
Arms import: SIPRI data Mean 248.3 201.7 212.0 172.9 178.9 151.3 147.9 159.1 193.1 185.6 158.2 
(million 1999$) Std. deviation 510.6 436.8 421.2 407.4 422.0 322.5 330.2 344.0 536.8 518.3 349.9 
Arms export: BVCI data Mean 581.2 574.3 459.9 361.4 326.1 295.3 308.0 318.3 405.5 330.8 348.0 
(million 1999$) Std. deviation 3046.4 3032.5 2899.4 2523.3 2410.0 2067.2 2088.4 2104.2 2823.9 2380.8 2762.7 
Arms export: SIPRI data Mean 282.0 255.2 221.9 172.7 181.4 152.6 149.8 163.2 195.7 188.5 160.7 
(million 1999$) Std. deviation 1554.3 1361.7 1269.2 1257.5 1260.6 1012.4 979.0 988.5 1255.0 1330.0 1008.7 
Crude oil export Mean 220.6 207.1 228.1 228.1 223.2 225.7 228.3 232.3 245.6 259.1 243.9 
(1000 bl/day) Std. deviation 567.8 618.4 732.0 744.7 728.6 732.8 734.5 749.2 773.2 798.1 747.3 
Crude oil import Mean 216.1 230.2 226.0 221.3 220.3 221.0 222.1 237.8 252.8 258.8 247.4 
(1000 bl/day) Std. deviation 665.2 698.7 696.3 693.6 727.8 753.5 758.0 793.7 854.9 882.0 864.7 
GNP per capita Mean 5844.1 5849.2 5990.3 5648.7 5663.8 5700.9 5802.2 6044.7 6278.6 6370.5 6290.9 
(1999 $) Std. deviation 8120.1 8243.8 8249.6 7920.6 7772.9 7913.4 8086.2 8448.5 8649.2 8748.2 8845.1 
GNP Mean 231.5 242.9 236.1 203.4 198.5 201.3 204.8 217.6 228.5 235.0 233.7 
(billion 1999$) Std. deviation 802.8 831.3 813.6 755.5 755.5 776.8 794.1 841.2 875.7 907.0 924.3 
Military expenditures Mean 10.7 10.4 9.4 6.8 6.1 5.8 5.5 5.6 5.8 5.8 5.7 
(billion 1999$) Std. deviation 49.4 47.8 40.9 31.3 28.9 27.3 25.6 25.1 25.3 25.0 25.0 
Polity2 index Mean 0.21 1.43 1.66 2.16 2.48 2.59 2.55 2.78 2.85 3.04 3.10 
(Range: -10, +10) Std. deviation 7.76 7.55 7.27 7.08 6.97 6.97 6.94 6.89 6.88 6.67 6.58 
Conflict  Mean 0.47 0.44 0.47 0.47 0.48 0.48 0.48 0.47 0.48 0.50 0.48 
(1 = conflict, 0 = no conflict) Std. deviation 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
Arms price  Mean 47.5 44.1 40.9 39.5 36.9 34.9 34.1 32.6 31.7 33.5 33.0 
(our definition) Std. deviation 26.8 23.0 21.1 20.2 18.4 17.5 17.0 16.6 16.1 17.9 17.2 
Arms price  Mean 7.17 8.20 4.52 4.14 3.81 7.37 5.03 4.00 5.57 4.87 4.84 
(Smith-Tasiran definition) Std. deviation 17.9 19.0 11.2 6.6 8.4 24.1 10.9 8.5 13.4 8.5 13.2 
Total arms delivery (billion 1999$) 70.5 67.1 56.2 49.9 47.4 43.5 46.1 45.8 58.5 47.5 51.6 
US PPI defense (1999=100)  146.3 140.6 129.8 120.6 114.0 107.4 104.5 100.6 98.6 102.7 100 
Number of countries in data set 120 (91) 116 (80) 122 (83) 138 (83) 145 (82) 147 (93) 149 (95) 144 (85) 144 (88) 143 (87) 148 (88) 
Notes: (i) We define arms price is as the ratio of the US PPI for defense and space to each country’s 2006 corruption index value.  National corruption index 
values are summarized in appendix Table A2.  Smith and Tasiran define arms price as the ratio of BVCI’s value of arms imports to SIPRI’s volume of arms 
imports. (ii) The number of countries varies over time in accordance with data availability. It is smaller when using the Smith-Tasiran arms price measure and 
appears in parentheses. 
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Figure 1:  (h:\War&Peace\1989-99 data\unbalance panel_1989-

99_revised_dec2005.xls) 

This is the figure that was redone and upated.
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4.  Results and discussion 

A majority of the countries in the world do not export conventional weapons 

(probably because the economies of scale in production have resulted in weapons 

production being concentrated in a few countries).  On the demand side, many countries 

do not import conventional weapons either, and especially not every year.  As a result, 

the left-hand side variable in both our regression equations takes the value of zero for a 

nontrivial fraction of our sample: for arms exports, 976 of 1504 observations are zero and 

for arms imports 357 of 1516 observations are zero.10  For this reason we specify our 

regression models as Tobit models.  To exploit the panel nature of our data, the models 

are estimated using random effects.  Because the estimated coefficients in a Tobit model 

measure the partial effect of an explanatory variable on the underlying latent variable, 

rather than on the observed outcome, we also report two marginal effects, one conditional 

on the outcome being strictly positive, and the other so called ‘unconditional’ marginal 

effect that accounts for the possibility that the observed outcome might change from zero 

to positive (Wooldridge, 2002).  The partial effects are computed with all right hand side 

variables at their mean value.  The signs of the marginal effects are determined by the 

sign of the Tobit coefficients and, in almost all cases, the statistical significance of the 

marginal effect is identical to the statistical significance of the estimated coefficient.11 

 

 

                                                 
10 For the arms export analysis we lose 12 observations because we do not have petroleum consumption 
data for Cote d’Ivoire and Eritrea.  According to the BVCI, Cote d’Ivoire did not export any weapons 
between 1989 and 1999 and Eritrea exported a small amount in 1999. 
 
11 We estimate our regression models using STATA SE (version 10) where the standard errors of the 
marginal effects are computed using the ‘Delta method.’ 
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(a) Arms exports  

We estimate equation (3) using information from 154 countries and 1504 

observations for which data on all the right hand side variables are available.  The results 

are reported in Table 3.  The strong positive association between weapons exports and 

crude oil imports is confirmed, regardless of whether we use the SIPRI or the BVCI data 

on weapons exports.  To test whether the positive association between arms exports and 

crude oil imports is driven primarily by the overwhelming dominance of the US in both 

markets, we re-estimate the model after excluding the US from the dataset (see Table 4).  

While the magnitude of the point estimates for crude oil imports is reduced to less than 

half, they remain positive and statistically significant and overall the qualitative results 

obtained are generally similar to those reported in Table 3.  We conclude that while the 

US dominates in terms of magnitude, it is not an outlier in terms of the statistical 

relationship between arms exports and crude oil imports. 

When we use the BVCI data we find that countries that experienced or were likely 

to experience an internal or external conflict had higher arms exports than countries that 

did not.  To some extent, this result may be driven by the fact that the US, which is the 

both the dominant exporter of conventional weapons as well as the leading importer of 

crude oil, was engaged in an international conflict between 1989 and 1999 (Operation 

Desert Storm): when we re-estimate the model without the US in the data matrix, the 

coefficient on this variable is statistically significant only at the 10% level.  However, 

when we use the SIPRI data for arms exports the coefficient on the conflict variable is not 

significant, regardless of whether the US is included in the data or not.  Because the 

SIPRI data reflect quantity whereas the BVCI data measure value, this difference in 
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results suggests that countries engaged in conflict tend to export more expensive weapons 

than others, and not a larger quantity of weapons.12   

Arms exports are only weakly and positively associated with changes in the 

global weapons stock.  The estimated coefficient on total arms deliveries reported in 

Tables 3 and 4 is statistically significant at the 10% level at best, and only when we use 

the BVCI data on arms exports.  This provides some support for our hypothesis that in 

the post-Cold War era national security is likely to be tied more closely to economic 

security than to military security.  To the extent that a large fraction of global weapons 

were exported to the Persian Gulf countries, this weakly positive association also 

suggests that the weapons exporters may have perceived an association between their 

national security and the changes in the stock of weapons in this region.  This is 

consistent with our hypothesis that it is in the national interest of the major weapons 

exporters to maintain military security in the Persian Gulf region due to the large value of 

the oil wealth there. 

In line with our expectations, countries with higher GNP per capita have larger 

weapons exports on average.  However, larger economies, that is, those with a higher 

GNP, tend to have lower, not higher, weapons exports.  This is particularly evident when 

we exclude the US from the analysis, which is also the country with the highest GNP 

every year between 1989 and 1999.13  This can be explained by the fact that nearly 90% 

of the conventional weapons exports originate in only six countries and many of the 

                                                 
12 More expensive does not necessarily imply ‘better’ weapons because the SIPRI trend indicator values 
account for differences in combat effectiveness. 
 
13 Japan has the second highest GNP in our dataset and it is just over ½ of the US GNP. 
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bigger economies in the world export very small quantities of weapons, if at all.  

Examples include Brazil, Denmark, Finland, India, Mexico, Spain and Taiwan. 

The coefficient on military expenditures is positive and statistically significant in 

both Tables 3 and 4, confirming our expectation that the arms industry experiences 

economies of scale in the production of conventional weapons.  The annual PPI for the 

US defense and space industry is not statistically significant.  NATO members tend to 

export a larger amount of weapons but there is no statistically significant association 

between the share of crude oil exports in national petroleum consumption and the export 

of conventional weapons. 
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Table 3: Arms Exports (full data set) 
Variable SIPRI data BVCI data 
 Estimated 

coefficient 
‘Conditional’ 

marginal effect 
‘Unconditional’ 
marginal effect 

Estimated 
coefficient 

‘Conditional’ 
marginal effect 

‘Unconditional’ 
marginal effect 

Crude oil imports 0.66*** 
(0.14) 

0.14*** 
(0.03) 

0.13*** 
(0.03) 

1.43*** 
(0.245) 

0.35*** 
(0.06) 

0.37*** 
(0.074) 

GNP -164769.9 
(148035) 

-36154.7 
(32520) 

-33231.8 
(30072) 

-152646.1 
(268715.9) 

-37535.3 
(66073) 

-39584 
(69732) 

GNP per capita 22.53*** 
(8.40) 

4.94*** 
(1.82) 

4.54*** 
(1.70) 

39.88** 
(15.43) 

9.81*** 
(3.77) 

10.34*** 
(4.01) 

Military expenditure 0.03*** 
(0.002) 

0.006*** 
(0.001) 

0.006*** 
(0.001) 

0.05*** 
(0.004) 

0.01*** 
(0.001) 

0.01*** 
(0.002) 

Conflict  65.10 
(128.59) 

14.30 
(28.27) 

13.17 
(26.08) 

475.92** 
(235.74) 

117.77** 
(58.67) 

125.03** 
(63.25) 

Crude import share in 
petroleum consumption 

-35.05 
(73.85) 

-7.69 
(16.21) 

-7.07 
(14.93) 

-215.23 
(163.42) 

-52.93 
(40.17) 

-55.81 
(42.52) 

PPI defense and space 0.48 
(2.01) 

0.11 
(0.44) 

0.10 
(0.41) 

1.55 
(3.33) 

0.38 
(0.82) 

0.40 
(0.86) 

NATO membership 341.34* 
(207.52) 

83.39 
(56.40) 

87.34 
(65.76) 

831.20** 
(390.09) 

235.61* 
(127.14) 

282.36* 
(167.22) 

Total arms deliveries 0.002 
(0.004) 

0.0005 
(0.0008) 

0.0004 
(0.0007) 

0.01* 
(0.006) 

0.003* 
(0.002) 

0.003* 
(0.002) 

Log likelihood -3390.01   -4558.49   
# LHS observations = 0 1088   976   
Total # of observations 1504   1504   
Notes:  The data set includes 154 countries.  All models are estimated as Tobit models with random effects 
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Table 4: Arms Exports (excluding US from the data set) 
Variable SIPRI data BVCI data 
 Estimated 

coefficient 
‘Conditional’ 

marginal effect 
‘Unconditional’ 
marginal effect 

Estimated 
coefficient 

‘Conditional’ 
marginal effect 

‘Unconditional’ 
marginal effect 

Crude oil imports 0.29*** 
(0.11) 

0.06*** 
(0.02) 

0.05*** 
(0.02) 

0.68*** 
(0.179) 

0.16*** 
(0.04) 

0.16*** 
(0.044) 

GNP -528955.1*** 
(113274.7) 

-110175.1*** 
(24237) 

-94098.1*** 
(23170) 

-1339826*** 
(198389.1) 

-310304.1*** 
(48533) 

-305589.9*** 
(55767) 

GNP per capita 23.47*** 
(5.95) 

4.89*** 
(1.23) 

4.18*** 
(1.11) 

44.87*** 
(9.88) 

10.39*** 
(2.28) 

10.23*** 
(2.37) 

Military expenditure 0.04*** 
(0.002) 

0.007*** 
(0.001) 

0.006*** 
(0.001) 

0.07*** 
(0.003) 

0.02*** 
(0.001) 

0.02*** 
(0.002) 

Conflict 27.08 
(90.31) 

5.65 
(18.83) 

4.83 
(16.12) 

272.77* 
(147.95) 

63.57* 
(34.62) 

63.10* 
(34.87) 

Crude import share in 
petroleum consumption 

4.47 
(47.27) 

0.93 
(9.84) 

0.80 
(8.41) 

-66.51 
(83.01) 

-15.41 
(19.23) 

-15.17 
(18.98) 

PPI defense and space -1.16 
(1.41) 

-0.24 
(0.29) 

-0.21 
(0.25) 

-1.14 
(2.22) 

-0.27 
(0.52) 

-0.26 
(0.51) 

NATO membership 350.76** 
(145.66) 

85.92** 
(41.83) 

90.24* 
(51.07) 

786.37*** 
(244.67) 

226.50*** 
(86.89) 

273.60** 
(118.54) 

Total arms deliveries 0.004 
(0.003) 

0.0008 
(0.0005) 

0.0007 
(0.0005) 

0.01** 
(0.004) 

0.002** 
(0.001) 

0.002** 
(0.001) 

Log likelihood -3167.27   -4261.46   
# LHS observations = 0 1088   976   
Total # of observations 1493   1493   
Notes: All models are estimated as Tobit models using random effects. 
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(b) Arms Imports 

 The overall strong and positive association between weapons trade and crude oil 

trade is apparent yet again in Table 5.  The coefficient on crude oil exports is positive and 

statistically significant for the SIPRI and the BVCI data.  To test the role of Saudi Arabia 

in determining the direction and strength of this relationship, we re-estimate the model 

excluding Saudi Arabia from the dataset (see Table 6).  While the coefficient (and 

marginal effects) for crude oil exports remains positive the statistical strength of the 

relationship is weaker, emphasizing the dominant role of Saudi Arabia in the 

international demand for conventional weapons. 

 Because our measure of weapons price is noisy, we test the robustness of our 

results using the Smith-Tasiran (2005) measure of weapons prices instead of our measure 

as an explanatory variable.  Smith and Tasiran (2005) use the ratio of the value of arms 

imports published by the BVCI to the volume of arms imports published by the SIPRI as 

a proxy for the sale price of weapons.  Many countries do not import weapons every year 

and this measure of price is not defined in these cases, which restricts our dataset to 955 

observations only.  Furthermore, because this measure is defined only for those cases 

with positive weapons imports in the SIPRI data, there are no observations for which the 

SIPRI trend indicator value for arms imports is zero, and only 69 of the 955 observations 

for which the BVCI measure of arms imports is zero.  This means that it is appropriate to 

exploit standard panel data estimation methods.  Because of the time invariance of the 

binary conflict variable and the corruption index value, we are restricted to estimating 

country random effects, but we include dummy variables for the years 1989-1998.  

Results are reported in the appendix in Table A1. 
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The qualitative results obtained using the Smith-Tasiran measure for arms price 

are comparable to those reported in Tables 5 and 6, particularly as they relate to crude oil 

exports.  The full data set of 955 observations yields statistically significant coefficients 

and marginal effects for crude oil exports for both the SIPRI and BVCI data.  But when 

we exclude Saudi Arabia from the data, the coefficient is no longer significant (and the 

overall fit of the model worsens as well) which, again, highlights the role of this country 

on the demand side of the market for conventional weapons between 1989 and 1999. 

The coefficient on our measure of arms price is not statistically significant for 

either data series on weapons imports and regardless of whether we use the full data set, 

exclude Saudi Arabia, or use only those observations for which the SIPRI measure of 

weapons data set is positive (i.e., the smaller data set of 955 observations for which the 

Smith-Tasiran price measure is also defined14).  When we use the Smith-Tasiran price 

measure we obtain a statistically significant and negative coefficient on weapons prices, 

but only for the SIPRI data (see appendix Table A1). 

 As anticipated, countries engaged in or with a potential for internal or external 

conflict were likely to have greater arms imports on average.  Apart from crude oil 

exports, this is the only other variable that has a consistently statistically significant 

association with weapons imports. 

 Countries with higher GNP per capita were likely to have a higher value of arms 

imports (BVCI data), though not a bigger quantity (SIPRI data).  In the full data set either 

GNP or military expenditures are statistically significant.  We suspect this is due to the 

high correlation between these two variables (correlation coefficient = 0.87) and when we 

                                                 
14 Results for this data set using our price measure are not shown but are available from the corresponding 
author. 



 28

exclude GNP from the estimating equation, the coefficient on military expenditures is 

positive and statistically significant.  All other estimated coefficients remain largely 

unaffected by the exclusion of GNP.   

 The results for the variables relating to the structure of political institutions 

(Polity2) and the degree of corruption are susceptible to the data set used.  For the BVCI 

data, none of the coefficients and marginal effects for Polity2 and the corruption index 

reported in Tables 5, 6 and A1 are statistically significant.  With the SIPRI data, on the 

other hand, the corruption value index has a statistically significant effect when we use 

our measure of arms price, whereas Polity2 has a weakly significant positive effect when 

we use the Smith-Tasiran measure.     

 We conclude that there is indeed a positive association between arms imports and 

crude oil exports but that the empirical evidence on the imports (demand) side, while 

good, is not as robust as that on the export (supply) side of the market.   
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Table 5: Arms Imports (full data set) 
Variable SIPRI data BVCI data 
 Estimated 

coefficient 
‘Conditional’ 

marginal effect 
‘Unconditional’ 
marginal effect 

Estimated 
coefficient 

‘Conditional’ 
marginal effect 

‘Unconditional’ 
marginal effect 

Crude oil exports 0.16*** 
(0.04) 

0.06*** 
(0.02) 

0.08*** 
(0.02) 

0.56*** 
(0.07) 

0.23*** 
(0.03) 

0.33*** 
(0.04) 

GNP 87656.9* 
(51064.6) 

32211.8* 
(18849) 

44482.2* 
(26088) 

-34701.8 
(79646.4) 

-14454.6 
(33147) 

-20507.6 
(47023) 

GNP per capita 8.48 
(7.35) 

3.12 
(2.70) 

4.31 
(3.73) 

29.72** 
(12.12) 

12.38** 
(5.05) 

17.56** 
(7.17) 

Military expenditure 0.0004 
(0.001) 

0.0001 
(0.001) 

0.0002 
(0.001) 

0.004** 
(0.002) 

0.002** 
(0.001) 

0.002** 
(0.001) 

Conflict 237.19*** 
(66.21) 

88.13*** 
(25.10) 

121.56*** 
(34.65) 

401.83*** 
(123.75) 

169.09*** 
(53.10) 

239.08*** 
(74.65) 

Arms price  
(our definition) 

0.78 
(2.16) 

0.29 
(0.79) 

0.39 
(1.09) 

3.06 
(3.55) 

1.28 
(1.48) 

1.81 
(2.10) 

Crude export share in 
GNP 

-1.10 
(2.11) 

-0.41 
(0.78) 

-0.56 
(1.07) 

2.05 
(2.95) 

0.86 
(1.23) 

1.21 
(1.74) 

Polity2 2.55 
(3.73) 

0.94 
(1.37) 

1.29 
(1.90) 

2.01 
(5.32) 

0.83 
(2.21) 

1.19 
(3.14) 

Corruption value index 70.27** 
(34.70) 

25.82** 
(12.79) 

35.66** 
(17.70) 

82.86 
(58.98) 

34.52 
(24.63) 

48.97 
(34.96) 

Log likelihood -7208.75   -9000.80   
# LHS observations = 0 561   357   
Total # of observations 1516   1516   
Notes:  The data set includes 156 counties.  Models are estimated as Tobit models using random effects, and include dummy variables for 
1989-1998.  Arms price is defined as the ratio of the annual US PPI for defense and space to the national corruption value index for 2006.  
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Table 6: Arms Imports (excluding Saudi Arabia from the data set) 
Variable SIPRI data BVCI data 
 Estimated 

coefficient 
‘Conditional’ 

marginal effect 
‘Unconditional’ 
marginal effect 

Estimated 
coefficient 

‘Conditional’ 
marginal effect 

‘Unconditional’ 
marginal effect 

Crude oil exports 0.10* 
(0.05) 

0.04* 
(0.02) 

0.05* 
(0.03) 

0.15** 
(0.07) 

0.06** 
(0.03) 

0.09** 
(0.04) 

GNP 76217.2 
(50377.1) 

27719.8 
(18389) 

38152.5 
(25359) 

54367.9 
(66078.3) 

23045.9 
(28090) 

32759.4 
(39942) 

GNP per capita 10.32 
(7.33) 

3.75 
(2.67) 

5.16 
(3.67) 

26.88*** 
(9.18) 

11.40*** 
(3.90) 

16.20*** 
(5.54) 

Military expenditure 0.0007 
(0.001) 

0.0003 
(0.001) 

0.0003 
(0.001) 

0.002 
(0.001) 

0.001 
(0.001) 

0.002 
(0.001) 

Conflict 232.14*** 
(65.34) 

85.47*** 
(24.58) 

117.57*** 
(33.86) 

364.85*** 
(79.46) 

156.96*** 
(35.21) 

221.81*** 
(49.25) 

Arms price 
(our definition) 

0.86 
(2.12) 

0.31 
(0.78) 

0.43 
(1.06) 

0.63 
(2.66) 

0.27 
(1.13) 

0.38 
(1.60) 

Crude export share in 
GNP 

-1.22 
(2.11) 

-0.44 
(0.77) 

-0.61 
(1.06) 

0.83 
(2.44) 

0.35 
(1.03) 

0.50 
(1.47) 

Polity2 2.85 
(3.66) 

1.04 
(1.33) 

1.43 
(1.84) 

3.69 
(4.42) 

1.56 
(1.88) 

2.22 
(2.67) 

Corruption value index 64.80** 
(34.32) 

23.57* 
(12.51) 

32.44* 
(17.26) 

64.44 
(42.52) 

27.31 
(18.06) 

38837 
(25.68) 

Log likelihood -7207.76   -8822.14   
# LHS observations = 0 561   357   
Total # of observations 1505   1505   
Notes: Models are estimated as Tobit models using random effects, and include dummy variables for 1989-1998.  We define arms price as 
the ratio of the annual US PPI for defense and space to the national corruption value index for 2006. 
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5.  Conclusions 

This paper analyzes the international trade in conventional weapons in the 

immediate post-Cold War era.  We attempt to explain the huge transfer of these weapons 

to the Persian Gulf region between 1989 and 1999 when world oil prices were stable at a 

relatively low real level by historical standards.   

Persian Gulf countries together account for 55% of the world’s remaining 

resources of crude oil (Saudi Arabia alone has 23% of remaining resources), and they 

have the lowest extraction costs as well, with an average cost of about $5 per barrel.  The 

extraordinary value of the oil in the Persian Gulf has historically been an attraction to 

Western oil companies and governments, including Russia.  Three major wars have 

occurred in the Gulf region in the last three decades and all involved the seizure of oil 

fields.  We argue that the magnitude of this wealth fuels the fear of and potential for war 

in this region, and constitutes the major source of demand for weapons from this region. 

At the same time, from the mid 1980s to early 2004, OPEC producers and the 

OECD importers worked together to support a target price system for crude oil.  This 

solved the twin problems of steady production and price stability in a reasonable way.  

However, maintenance of the equilibrium required the Persian Gulf countries to be able 

to expand and contract extraction and supply of crude oil in response to short-term 

fluctuations in world demand for it.  This necessitated a safe production and delivery 

environment and we argue that this was the primary incentive for the major weapons 

producers, who were also major importers of crude oil, to supply Persian Gulf countries 

with conventional weapons.  It is testimony to the economic importance of this price and 

production stability to both the Persian Gulf countries and their key OECD trading 
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partners that insurgent groups attacked oil facilities and their personnel in Saudi Arabia 

and Iraq in 2004. 

Our empirical analysis of global weapons trade confirms our argument.  There is a 

strong statistical association between arms exports and crude oil imports, on the one 

hand, and arms imports and crude oil exports, on the other hand. We find that the 

relationships between crude oil trade and armaments trade are robust under several model 

specifications, and conclude that the data support our analytical arguments.  

The target price system collapsed in 2003/04 because of unanticipated 

developments with respect to demand growth (especially in China) and security issues in 

the Persian Gulf and elsewhere, and it remains to be seen whether the system will be 

restored in the near future. 
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Appendix 
 

Table A1: Arms Imports (Smith-Tasiran measure of arms price) 
Variable Full data set Excluding Saudi Arabia 
 SIPRI data BVCI data SIPRI data BVCI data 
Crude oil exports 0.13*** 

(0.03) 
0.57*** 
(0.07) 

0.04 
(0.05) 

0.07 
(0.07) 

GNP 106680.6** 
(44832.8) 

9594.01 
(80336.9) 

89529.2** 
(44487.9) 

66593.7 
(65139.9) 

GNP per capita 6.46 
(5.93) 

27.24** 
(11.66) 

9.19 
(5.96) 

27.84*** 
(8.85) 

Military expenditure -0.0006 
(0.0009) 

0.002 
(0.002) 

-0.0001 
(0.0009) 

0.001 
(0.001) 

Conflict 183.44*** 
(57.21) 

385.83*** 
(122.85) 

180.86*** 
(56.84) 

365.53*** 
(85.01) 

Arms price 
(Smith-Tasiran definition) 

-3.18*** 
(0.81) 

1.57 
(1.20) 

-3.03*** 
(0.79) 

1.61 
(1.12) 

Crude export share in 
GNP 

-0.19 
(2.23) 

2.89 
(4.01) 

-0.001 
(2.24) 

1.75 
(3.28) 

Polity2 7.07* 
(3.82) 

8.13 
(6.91) 

7.26* 
(3.77) 

7.10 
(5.54) 

Corruption value index 8.66 
(22.40) 

3.34 
(45.71) 

1.28 
(22.38) 

5.02 
(33.33) 

R-squared 0.1967 0.4588 0.1477 0.2501 
# of observations 955 955 944 944 
Notes:  Models are estimated using country random effects. All models include dummy 
variables for 1989-1998.  Smith and Tasiran (2005) proxy arms price by the ratio of the value 
of arms imports reported by the BVCI to the quantity of arms imports reported by SIPRI. 

 

  


