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Abstract
The decision makers of most countries are confronted with a constant tension between their defense and national security commitment, and the budgetary and economic constraints they face. As a result, the types of policies and programs that can actually be implemented are limited, and the role that government can play in a changing global security environment is affected. This paper addresses this issue, focusing on Latin American defense economics, and intends to provide a background for the identification of a new research agenda for defense economics. The paper suggests a framework that addresses defense economics in the current context of dramatic technological change and transformations in the global economy. Defense economics can best be understood through the interplay of three elements: (1) the R&D and innovation system; (2) the energy and natural resource endowment; and (3) country competitiveness. There are both macro and microeconomic dimensions that provide the context to explain the amount of resources that countries allocate to defense and provide space for the design of policies to secure the country's defense system. The incorporation of the three elements mentioned above in the study of defense economics provides the setting for a broader agenda for the study of the management of defense economic resources. The paper concludes by outlining the agenda, the elements of which pertain to institutional frameworks, strategic thinking and planning, implementation mechanisms, organizational change, and innovation.

1.
Introduction

As a public good, defense is provided by the state to society as a whole, regardless of whether or not each citizen pays taxes, has a particular position in society, or belongs to any organization. It cannot be withheld from any individual. In order to provide defense to the citizens, the government allocates part of its budget to resources from the economic system, such as labor, raw materials, technology, and capital goods. These resources take away from other economic activities, in order to provide defense, which translates into military capabilities.

Most countries face a constant tension between, on the one side, their defense and national security commitment, and, on the other side, budgetary and economic constraints. This tension serves to limit the types of policies and programs that can actually be implemented, and impacts upon the role that government can play in a changing global security environment. This paper addresses this issue, focusing on Latin American defense economics, and intends to provide a background for the identification of a new research agenda for defense economics.

In this context, defense economics ( a concept that does not necessarily address the question of how much defense is appropriate for each country ( focuses primarily on defense expenditures and their interaction with the economy overall. Another dimension of defense economics is the study of the management of the economic resources dedicated to defense. This paper suggests that the latter point cannot be improved without adequate treatment of the former point. From this perspective, this paper examines the manner in which defense economics is presently studied, and incorporates new dimensions that contribute to a better understanding of defense economics. These dimensions are related to R&D and innovation; energy and natural resource endowment; and country competitiveness.

2.
The Scope of Defense Economics

A key component of defense economics is the concept of "defense expenditures." This is a concept that needs to be understood from within the context of the complexity that defense issues embody. This is important in order to understand the extent of the area of study, its functioning, and to make cross-country comparisons.

There are several ways to define what are and what constitute defense expenditures, as countries follow different criteria. Among the most comprehensive are the definitions established by the U.S. Department of Defense, NATO, or the United Nations. For example, in this category NATO considers expenditures by the central or federal government to meet the costs of national armed forces, where "armed forces" includes strategic, land, naval, air, command, administration, and support forces. It also includes paramilitary forces, such as gendarmerie, customs services, and border guards if they are trained in military tactics.
 In this regard, NATO reports defense expenditures in four categories: operating costs, procurement and construction, research and development, and other expenditures. This is shown in Figure 1.
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•

Operating Costs

–

Salaries and pensions for military and civilian personnel

–

Cost of maintaining and training units, service organizations, headquarters

and support elements

–

Cost of servicing and repairing military equipment and infrastructure

•

Procurement and Construction

–

National equipment and infrastructure spending

–

Common infrastructure programs

–

Financial contributions to multinational military organizations, host-nation

support in cash and in kind, and payments made to other countries under

bilateral agreements

•

Research & Development

–

Defense expenditure up to the point at which new equipment can be put in

service, regardless of whether new equipment is actually procured

•

Other expenditures


Added to the difficulty of harmonizing the definition of defense expenditures is a lack of transparency in the reporting of military expenditures provided by each country. It is difficult to find comprehensive data among the different sources of information, and it is sometimes necessary to make broad estimates in order to obtain data for analysis. However, from the structure of defense expenditures shown above, it is clear that the type and amount of resources destined for military use are closely tied to the overall economy.

Regardless of the methodological constraints on presenting defense expenditures data mentioned above, it is commonly accepted that world defense expenditures represent significant amounts. For example, in 1997 world defense expenditures totaled $842 billion, which included $276 billion for the United States and $35 billion for Latin American countries.
 These considerable expenditures impact significantly upon the world economy. This is illustrated by the fact that world defense expenditures for 1997 were as large as the 1997 GNP of Argentina, Mexico, Chile, and Peru combined.

In 1996, the defense expenditures of the Latin American region comprised approximately 2 percent of world defense expenditures. This figure increased to 4.1 percent in 1997. In the region, the country with the largest amount of defense expenditures in absolute terms is Brazil, with $14.1 billion in 1997. However, if defense expenditures are considered in relation to the size of the economy, Ecuador, which spent only $0.7 billion in 1997, had the largest amount of relative defense expenditures in Latin America. This illustrates the significance of these expenditures for the countries' economies.

Another significant aspect of the relevance of defense expenditures for cross-country comparison is that it constitutes a point of reference for estimating the real cost of defense in each country. The real cost of defense is measured in terms of the opportunity cost of applying economic resources to alternative economic activities in the overall economy. In this regard, the dilemma faced by most Latin American governments is that of taking away economic resources from education, health, social security, or general infrastructure, and allocating them to defense. This situation is most critical in countries where there is growing demand for improving the quality and scope of these governmental services. The answer to this dilemma has to do with determining the "appropriate level" of defense expenditure. However, the "appropriate level" of defense expenditures is determined by each country according to its perception of the nature and extent of the threats that it faces.

This is one of the difficulties in asserting that a country is allocating "enough" resources to defense. In this regard, if a country is spending "too much" on defense, it is wasting its resources. On the contrary, if the country spends "too little" on defense, it places the security of the country at risk. This delicate balance is particularly relevant in Latin America, where governments are faced with a vast array of necessities and limited resources. As shown in Table 1, Latin American countries allocate varying proportions of government expenditures to defense.
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Argentina

1997

13

5

6

2

52

22

Bolivia

1998

19

10

20

3

26

23

Brazil

1994

10

3

4

6

30

46

Canada

1995

8

6

3

5

43

35

Chile

1998

6

8

20

12

34

19

Colombia

1998

12

14

21

9

11

33

Costa Rica

1996

11

0

17

22

20

29

Dominican Republic

1997

16

5

14

11

6

49

El Salvador

1997

30

7

20

10

5

28

Mexico

1997

8

4

22

3

18

45

Nicaragua

1994

18

6

15

13

15

33

Panama

1997

11

5

18

19

21

27

Paraguay

1993

21

11

22

7

16

23

United States

1998

11

15

2

21

29

23

Uruguay

1998

11

4

7

6

61

11

Source: International Monetary Fund (IMF), 

Government Financial Statistics Yearbook

 (Washington, DC: IMF, 1999).

Table 1: Government Expenditure by Function as Percentage of Total Expenditures - Western Hemisphere


The tradeoff that governments make between defense or education, defense or health, etc., constitutes a political problem, in the sense of mediation of different perceptions, and creates public sentiment related to defense expenditures.

The distribution of government expenditures also reflects the strategy each country chooses for addressing the necessities related to defense and development. For example, Costa Rica is at one extreme, where almost no resources are allocated to defense expenditures. At the other extreme is the United States, which allocates 15 percent to defense. This situation is not necessarily "good" or "bad", but reflects the defense perspective of each country. The data also reflect the particular constraints that the countries face in the short run. For example, in 1997 Colombia, which confronts an internal conflict, allocated 14 percent of government expenditures to defense.

3.
Indicators of Defense Economics

The impact of defense on the economy and cross-country comparisons is usually measured through several variables and indicators, which are presented in Table 2. Use of these indicators should take into consideration several aspects that could bring about misleading conclusions. Among them are: the decision to use Gross National Product (GNP) rather than Gross Domestic Product (GDP) to determine the size of the economy; the evaluation of GNP in terms of market prices or factor costs; the decision to include or not include indirect taxes and subsidies; and the conversion of national currency to dollars, using nominal effective exchange rates or real effective exchange rates. The decision to use alternatively one or the other variable or indicator can change the overall picture of defense expenditures in the context of the economy.
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Argentina

36

319

          

 

3.7

65

                  

 

8,900

         

 

1.2

103

            

 

2

Bolivia

8

8

              

 

0.2

33

                  

 

1,010

         

 

1.9

20

              

 

4

Brazil

168

788

          

 

14.1

296

                

 

4,700

         

 

1.8

84

              

 

2

Canada

30

588

          

 

7.8

61

                  

 

19,400

       

 

1.3

257

            

 

2

Chile

15

74

            

 

2.9

102

                

 

5,080

         

 

3.9

196

            

 

7

Colombia

38

93

            

 

3.5

149

                

 

2,440

         

 

3.7

91

              

 

4

Costa Rica

4

9

              

 

0.1

10

                  

 

2,640

         

 

0.6

17

              

 

3

Dominican Republic

8

15

            

 

0.2

22

                  

 

1,860

         

 

1.1

21

              

 

3

Ecuador

12

19

            

 

0.7

58

                  

 

1,550

         

 

4.0

62

              

 

5

El Salvador

6

11

            

 

0.1

15

                  

 

1,970

         

 

0.9

18

              

 

3

Mexico

97

390

          

 

4.3

250

                

 

4,030

         

 

1.1

44

              

 

3

Nicaragua

4

2

              

 

1.0

14

                  

 

418

            

 

1.5

6

                

 

3

Panama

3

8

              

 

0.1

12

                  

 

3,120

         

 

1.4

42

              

 

5

Paraguay

5

10

            

 

0.1

16

                  

 

1,920

         

 

1.3

25

              

 

3

Peru

26

64

            

 

1.4

115

                

 

2,490

         

 

2.1

53

              

 

5

United States

268

8,300

       

 

276.0

1,530

             

 

31,000

       

 

3.3

1,030

         

 

6

Uruguay

3

20

            

 

0.3

25

                  

 

6,060

         

 

1.4

86

              

 

8

Venezuela

22

86

            

 

1.9

75

                  

 

3,820

         

 

2.2

83

              

 

3

Source: U.S. Department of State, Bureau of Verification and Compliance, 

World Military Expenditures and Arms Transfers 1998 

(Washington, DC: U.S. Department of State, 1998).

Table 2: Indicators of Defense Expenditures - Western Hemisphere (1997)


The most commonly employed indicator for evaluating the significance of defense expenditures within the economy is the Defense Expenditures/GNP ratio, which expresses the proportion of the GNP that is dedicated to defense in terms of a percentage. As shown in Table 2, this indicator varies from 0.6 to 4.0 percent in the Western Hemisphere and, together with the other indicators presented in Table 2, represents an initial approximation regarding the importance of defense expenditures in the countries of the region.

The evaluation of the impact of defense expenditures in each economy is part of the debate that exists about the positive or negative impact of these expenditures on the economy. In general, defense institutions and defense contractors argue in favor of the positive impact of defense expenditures on the economy. This assertion is based on the idea that defense expenditures favorably impact employment and investment. In contrast, other sectors argue that defense expenditures negatively affect the economy, particularly due to the inflationary effect that results from the fact that these expenditures represent an injection of money into the economy without adding to the supply of goods. Similarly, these sectors argue that these expenditures take qualified labor, technology, and other resources away from the commercial sector, which undermines the competitiveness of the countries' economies on the international market.

However, there is economic literature that indicates that much of the impact of defense expenditures is not significantly different from the impact of other types of government spending. For example, the impact on inflation of defense or any government spending is linked to the way such spending is financed. The inflationary potential of government spending can be reduced if outlays are financed by taxation, which removes purchasing power from the economy in an amount that can compensate for the expenditures undertaken. For this reason, the predominant view in the literature is that it is difficult to argue that defense spending is necessarily a source of inflation.

On the other hand, there are several studies that demonstrate that a negative relationship exists between defense expenditures and investment, productivity, and economic growth. These studies suggest that defense expenditures do not have a major impact on overall rates of investment, and there is mixed evidence with respect to the impact on civilian R&D. On the contrary, there is evidence that suggests that in some countries the long-term consequences of expending public resources on developing resources in defense-related technologies have a positive influence on the competitiveness of the country. Also, there are several studies that show that rising defense expenditures have not consistently led to the decline of investment, R&D, or innovation. In the same way, defense expenditure declines have not consistently led to increased investment, growth, and productivity.

It is generally believed that the major impacts of defense expenditures are located at the local and regional economic level. There is evidence that shows how defense expenditure can positively impact different areas of the country or different segments of industry. This suggests that these expenditures could constitute a powerful tool to promote certain areas and activities.
 
Beyond the controversies described above, cross-country comparison also suggests that the impact on the economy of defense expenditures depends on the context in which it occurs. The contextual aspect is critical because it helps in the understanding of how major changes in defense expenditures can affect the economy of each country differently, and in different periods of time. For this reason, it is imperative to look at other aspects that provide a clear picture of the context and facilitate an understanding of the real impact of defense expenditures on the economy, and consequently, to act efficiently in the management of these resources.

4.
Defense Economics Context 

In order to incorporate the context of each economy into the analysis of defense economics, this paper suggests that the framework of defense economics can be located among the interplay of three elements. The elements that need to be incorporated into the analysis of defense economics are: R&D and innovation; energy and natural resource endowment; and country competitiveness, as shown in Figure 2.
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4.1
R&D and Innovation

One of the main components of defense expenditures is the purchase of arms. In 1997, the world arms trade was $54.6 billion. Latin American countries' participation in this market is primarily through imports. In 1997, the region as a whole imported approximately 3 percent of total world imports. The region's participation in total exports was immaterial. A similar situation occurred with other implements related to defense in which Latin America has a marginal presence. The production and trade of arms and military implements is one of the consequences of a country’s capacity to invent and innovate. This situation suggests the need to examine the countries' R&D and innovation systems, evaluate their capabilities, examine their constraints, and suggest policies that will make the countries' overall systems of R&D and innovation effective and capable of being integrated into the defense system.
 This will provide an environment in which to strengthen national defense capabilities and the commercial defense industry.

Of particular interest is the linkage between governmental research institutions, which includes military research laboratories, universities, and the private sector in a productive partnership. Civil-military integration in both R&D and manufacturing will increase the pace of innovation in the defense system. In countries with limited resources for research, where the country’s technological capacity needs to be developed, it is essential to put in place all of the resources of the economy in order to exercise collaboration and attain national priorities.

The historical experience of the majority of industrial countries shows that the development of commercial technology generally leads to defense R&D, and vice versa. The technology that comes from the military sector has tended to strengthen commercial technology; and the technology that derives from the commercial sector has tended to enhance military technology. Thus, the technological base is increasingly crucial for national defense. For example, technologies such as software, computers, semiconductors, telecommunications, and manufacturing technology, provide battlefield advantage for U.S. military capabilities.

In this regard, it is imperative to integrate civilian R&D and innovation capacity with the defense systems. Following this strategy will promote the dual use of R&D and exploit the potential of advanced commercial technologies to meet defense needs. Also, it will integrate commercial and military production and facilitate the insertion of commercial products, processes, and technologies into the defense system.

4.2
Energy and Natural Resource Endowment

The economy and national security are tightly linked to energy. Industrial growth and the defense system require permanent access to adequate sources of available energy at reasonable cost. A main concern for countries is dependency on fossil fuel sources of energy, coal, oil, and natural gas. These are nonrenewable sources of energy, the supply of which will eventually decrease, becoming too expensive and environmentally damaging to retrieve. The countries that are net importers of fossil fuel are concerned about their vulnerability to the sources of energy supply. This vulnerability stems from political instability, trade disputes, embargoes, and other disruptions. On the other hand, countries that are net exporters of oil generally have attached their economies to the performance of this commodity. This situation also produces vulnerability, to the erratic behavior of oil prices on the international market.

Since 1970, the production of energy in the region has been growing. It is estimated that it will continue to grow through 2020. However, for the past 30 years, the production of energy as a share of world production has not behaved in the same way. The United States' share in world production fell, and Latin America's share increased slightly. This tendency is expected to continue through 2020.

On the other hand, in the last 25 years energy consumption has been growing, principally in Latin America. Energy consumption in Canada, Mexico, and the United States, increased 49 percent from 1970 to 1998. In the rest of the region, consumption increased by 183 percent in the same period. However, the U.S. share of global energy consumption is in decline, and this tendency will continue through 2020. This decline is principally a result of the U.S. economy's shift toward less energy-intensive industries, such as those in the service sector. In contrast, Latin American countries are expected to continue to increase energy consumption and the share of global energy consumption, as a result of Latin America's reliance on energy-intensive industries, such as primary metals, chemicals, and petroleum.

Another aspect in the area of energy that constitutes a threat to economy and security is the increasing amount of CO2 emissions resulting from fossil fuel energy consumption. The pervasive effect of these emissions constitutes an additional cost to economy and society. The emission of CO2 is growing in the region. By 2020, the emissions of the United States, Canada, and Latin America will be 2,943 mmt. This amount represents a 48 percent increase over 1998. The United States is the major contributor to CO2 emissions in the region. While the U.S. tendency is in decline, in Latin America, which is a minor contributor to CO2 emissions, the tendency is increasing.

Among the possible responses to the tension between the use of fossil-fuel based energy, and economic growth and national security is to develop energy efficiency programs. This effort involves identifying processes that will achieve the same tasks with less energy; replacing fossil fuel intensive equipment with new equipment that is less intensive in this kind of energy; and investing in new technology.

The development of new technology also suggests the need to intensify the use of renewable sources of energy, such as solar energy, wind energy, bio-energy, geothermal energy, hydropower, and ocean energy. All of these sources of energy are constantly replenishing and are environmentally sound.

In order to meet the energy needs of Latin America, the countries of the region need to invest between $620 billion and $1 trillion through 2020.
 A step in the right direction would be for countries to invest in energy R&D, provide energy efficient options, and develop alternative sources of renewable energy. The energy strategy of each country should respond to the needs of economic growth and national defense.

4.3
Country Competitiveness

Countries with economies that are not competitive, which rely on the production and export of a few primary commodities, generally have weak defense systems and cannot guarantee the national security of the country. In the 1990s, Latin America evidenced economic recovery from the downturn of the 1980s. With the exception of Brazil and Mexico, most of the Latin American countries are basically primary product exporters. One of the reasons for this situation is that these countries did not develop an industrial capacity to be competitive on the international market.

The key element of country competitiveness is the country's productivity. One of the sources of increased productivity relates to specialization and the development of world-class industrial clusters.
 These are characteristics in which the Latin American region is weak.

The experience of industrial countries shows that even in natural resource industries such as mining and forestry, a country can achieve increased levels of output and efficiency. This produces a positive impact on the productivity of the overall economy and the country's prosperity. This experience shows that a key element is innovation in extraction and production technologies, adequate government regulations, appropriate management techniques, and sound macroeconomic conditions. It also shows that the natural resources industries are essential to develop industrial change to connect the different areas of the economy.

However, beyond the production of primary commodities, Latin America faces the challenge of transforming the economy into a source of production for high-quality goods to satisfy the demands of the most sophisticated markets in the world economy. This implies upgrading the quality of labor and infrastructure, promoting competition in market, and encouraging entrepreneurial capacity.

To meet a country's competitiveness needs, it is necessary to follow a strategy that comprises several elements. Among the most important is the primary role of the government in developing policies that create a business environment in which the innovative and competitive efforts of the private sector can be successful. This implies the elimination of the unnecessary regulatory and economic barriers to the development of new technologies, and developing new policies that will foster innovation.

Another aspect of this strategy is to invest in infrastructure to support industry in order to ensure the ability of efficient performance of the transportation, communication, and information systems. In this regard, countries need to encourage the adoption of new information technology that will help the government provide its services and the private sector to deliver its products and services. Similarly, a country's competitiveness strategy should lead to the integration of the military and civilian industrial bases into a single unit, capable of meeting the needs of the defense and civilian requirements in the most efficient and cost effective way.

Another element of this strategy is the incorporation of the experience of the industrial countries. In these countries, technological innovation and its adoption in the countries' industries was an incremental and cumulative process. The process of incremental improvement, borrowing related technologies, and recombining existing technologies to generate innovation, is facilitated by ties between the civilian and military industry. Even if these linkages are not yet strong , some degree of openness with respect to information sharing will lead to innovation, enhanced productivity, and country competitiveness.

5.
Conclusions

This paper has presented defense economics as a dimension of the interplay among the R&D and innovation system; the energy and natural resource endowment; and country competitiveness. This approach leads to a better understanding of the context in which defense economics occur and how it impacts upon the economy. It permits an understanding of the budgetary constraints and identification of policy areas to improve the countries' defense potential. It suggests that defense priorities should be included within the country's priorities, not only in the formal declarative sense but in the strategic planning process, which is conducted to establish goals and define a strategy to achieve them. Similarly, the paper suggests that the decision making process in defense institutions should be integrated with overall governmental policies and the priorities of the private sector and other economic actors.

The incorporation of the three elements mentioned above in the study of defense economics provides the setting to establish a broader agenda for the study of the management of defense economic resources. This agenda translates into the following areas of study: the institutional framework to address the decision-making process; strategic planning through which countries can address and establish priorities; implementation mechanisms through which defense policy priorities can be achieved; organizational change, which enhances personal competence and institutional efficiency; the mechanisms through which to channel small innovative changes whose cumulative effect results in improvement in day-to-day processes; and breakthrough developments in strategic thinking in order to redefine the nature of the institutions to best serve defense and national security.
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Table 1

		Table 1: Government Expenditure by Function as Percentage of Total Expenditures - Western Hemisphere

		Country		Year		Gen. Pub. Services		Defense		Education		Health		Soc. Sec. & Welfare		Others

		Argentina		1997		13		5		6		2		52		22

		Bolivia		1998		19		10		20		3		26		23

		Brazil		1994		10		3		4		6		30		46

		Canada		1995		8		6		3		5		43		35

		Chile		1998		6		8		20		12		34		19

		Colombia		1998		12		14		21		9		11		33

		Costa Rica		1996		11		0		17		22		20		29

		Dominican Republic		1997		16		5		14		11		6		49

		El Salvador		1997		30		7		20		10		5		28

		Mexico		1997		8		4		22		3		18		45

		Nicaragua		1994		18		6		15		13		15		33

		Panama		1997		11		5		18		19		21		27

		Paraguay		1993		21		11		22		7		16		23

		United States		1998		11		15		2		21		29		23

		Uruguay		1998		11		4		7		6		61		11





Table 2

		Table 2: Indicators of Defense Expenditures - Western Hemisphere (1997)

		Country		Population (millions)		GNP ($billions)		Defense Expenditures ($billions)		Armed Forces (thousands)		GNP/Pop. ($)		Def. Exp./GNP (%)		Def. Exp./Pop. ($)		Armed Forces per 1,000 people

		Argentina		36		319		3.7		65		8,900		1.2		103		2

		Bolivia		8		8		0.2		33		1,010		1.9		20		4

		Brazil		168		788		14.1		296		4,700		1.8		84		2

		Canada		30		588		7.8		61		19,400		1.3		257		2

		Chile		15		74		2.9		102		5,080		3.9		196		7

		Colombia		38		93		3.5		149		2,440		3.7		91		4

		Costa Rica		4		9		0.1		10		2,640		0.6		17		3

		Dominican Republic		8		15		0.2		22		1,860		1.1		21		3

		Ecuador		12		19		0.7		58		1,550		4.0		62		5

		El Salvador		6		11		0.1		15		1,970		0.9		18		3

		Mexico		97		390		4.3		250		4,030		1.1		44		3

		Nicaragua		4		2		1.0		14		418		1.5		6		3

		Panama		3		8		0.1		12		3,120		1.4		42		5

		Paraguay		5		10		0.1		16		1,920		1.3		25		3

		Peru		26		64		1.4		115		2,490		2.1		53		5

		United States		268		8,300		276.0		1,530		31,000		3.3		1,030		6
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		Venezuela		22		86		1.9		75		3,820		2.2		83		3
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Figure 1: Defense Expenditures
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Figure 2: Defense Economics Context
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Table 1

		Table 1: Government Expenditure by Function as Percentage of Total Expenditures - Western Hemisphere

		Country		Year		Gen. Pub. Services		Defense		Education		Health		Soc. Sec. & Welfare		Others
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		Brazil		1994		10		3		4		6		30		46

		Canada		1995		8		6		3		5		43		35

		Chile		1998		6		8		20		12		34		19

		Colombia		1998		12		14		21		9		11		33

		Costa Rica		1996		11		0		17		22		20		29
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