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We examine whether changes of government influence compliance with international 
agreements. We investigate compliance with the NATO two percent target to which all 

NATO countries committed themselves during the NATO summit in Wales in 2014. 
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percent target have smaller growth rates in military expenditure relative to GDP when 

they experienced a large change of government, e.g. a change from a rightwing to a 
leftwing government, than countries that did not experience such a large change of 
government since the NATO summit in 2014. Countries that experienced a large 
change of government are, thus, less likely to comply with the two percent target. 
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other international agreements too. 
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1. Introduction 

Countries sign international agreements to commit themselves to policy targets. Prominent 

examples are climate change agreements. When do countries, however, comply with 

international agreements? We examine a new aspect of when countries are not likely to comply 

with international agreements: when national government changes. It is conceivable that new 

governments are less willing to comply with international agreements signed by a previous 

government, especially when the new and the proceeding government have different platforms. 

We use the NATO two percent target to investigate empirically how changes of government 

influence compliance with an international agreement.  

The two percent target has been discussed within NATO since the early 2000s to avoid 

problems of free-riding when defense burdens are shared. The United States have often 

criticized NATO allies for free-riding, meaning that it has long been an intriguing issue. The 

NATO countries agreed on the two percent target at the NATO summit in September 2014. 

Allies with military expenditure relative to GDP below 2% committed themselves to no longer 

decrease military expenditure and to reach the two percent target within the next ten years, i.e. 

by 2024. Decreasing military expenditure relative to GDP therefore means non-compliance 

with the two percent target. Because the target year is 2024, full compliance with this target 

cannot be confirmed yet. Countries that aim to meet the two percent target by 2024, however, 

will not meet the target overnight, but need to increase military expenditure for many years. We 

focus on efforts to increase military expenditure relative to GDP by those countries that have 

not met the two percent target yet. Whether countries reduce their efforts to increase military 

expenditure relative to GDP after government has changed has important implications for 

compliance with the two percent target in 2024, because many NATO countries are likely to 

experience at least one change of government within this ten-year period.  

New governments are less willing to comply with international agreements signed by a 

previous government. The reason is a time inconsistency problem from a nation’s perspective 
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related with international agreements. Compliance with international agreements depends on 

manifold issues such as agreement design, incentives, and cost-effectiveness. Empirical studies 

have investigated compliance with climate change agreements, anti-pollution standards, 

international monetary law and human rights treaties.  

We use panel data for 27 NATO countries for the period 2010-2018 to examine how a 

change of government influences the growth rate in military expenditure for those countries 

that are below the two percent target. We observe rising growth rates in military expenditure 

for countries below the two percent target after the NATO summit in 2014. Countries that 

experienced a large change of government, e.g. a change from a rightwing to a leftwing 

government, after the summit, however, had lower growth rates in military expenditure relative 

to GDP than countries without such a change. Countries that experienced such a change of 

government after the NATO summit in 2014 are less likely to comply with the two percent 

target because they reduce their efforts to reach the target. Future research should investigate 

how changes of government influence compliance with other international agreements such as 

climate change and human rights treaties; and how to deal with the credibility problem of 

national governments when they commit themselves to international agreements. 

2. Background 

2.1 Time inconsistency problems and compliance with international agreements 

Governments are less likely to comply with international agreements that a previous 

government has signed. A rational, forward-looking government will adjust policy decisions 

made in an earlier period because of restrictions the government now faces related to the 

expectations of optimizing agents (Kydland and Prescott 1977). Policies are likely to be time 

inconsistent and sticking to the initial policy would not yield an optimal outcome for a nation 

(see also Barro and Gordon 1983). A government that decides whether to comply with a non-

binding agreement such as the NATO two percent target considers decisions of optimizing 
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agents both in the international (e.g., compliance of other governments) and in the domestic 

domain (e.g., voting behavior of the electorate). A government that does not agree with the 

international agreement is therefore inclined not to comply with the two percent target to which 

the country committed itself years ago. The risk of non-compliance is, thus, higher when 

government has changed after an agreement has been signed. In case of a change of 

government, the time inconsistency problem refers to the nation rather than to the policymaker 

who has been replaced. In any event, policymakers sign international agreements in the name 

of their nation, rather than in the name of themselves; a new government is equally tied to 

international agreements as the previous government was. 

Scholars have examined compliance in the fields of climate policy, anti-pollution 

standards, monetary law and human rights treaties. International climate policy faces the same 

problems of free-riding associated with a public good as the NATO does with defense burden 

sharing. International climate change agreements attempt to deal with free-riding, but 

compliance is not certain: the complexity of domestic political processes and the challenge of 

design and enforcement of agreements in the international domain give rise to commitment 

problems, which induce governments to time inconsistent policies and non-compliance with 

earlier commitments (Hovi et al. 2009). Countries are also more likely to comply with climate 

change agreements the less cost-effective the measures necessary to comply with the 

agreements are (Barrett and Stavins 2003). Incentives play another important role for 

participation in and compliance with agreements to avoid free-riding behavior (Barrett and 

Stavins 2003). It is therefore important to investigate incentives in the context of the two percent 

target and to infer whether, and to what extent, NATO countries will be expected to comply 

with an agreement. 

The design and acceptance of international treaties influence compliance. Treaties to 

prevent intentional oil pollution by tankers reveal that compliance with the requirement of 

rather costly additional equipment for tankers to reduce oil pollution is even higher than 



 5

compliance with a less cost-effective limit on oil discharge at sea. These differences in 

compliance are not substantiated in differences in cost-effectiveness. They are rather 

substantiated in both the design of such standards, which need to be transparent and verifiable, 

and in differences in the acceptance of these standards at the time they were introduced 

(Mitchell 1994).  

Peer pressure and reputational concerns are other reasons for countries to comply with 

international treaties. An empirical study on Article VIII of the IMF’s Articles of Agreement, 

which forbids restrictions on current international transactions, shows that peer pressure among 

countries located within the same region lead countries to comply with international monetary 

law. The probability of compliance with Article VIII is even higher in the first years after 

monetary restrictions have been abandoned, since countries try to regain their international 

reputation (Simmons 2000). Both peer and reputational effects, as well as cost-effectiveness, 

influence compliance with international laws against human trafficking. Countries favor 

prevention measures against human trafficking over protection and prosecution measures 

because prevention satisfies those countries that are most affected by human trafficking inflows 

on the one hand, and induces less cost and effort on the other (Cho and Vadlamannati 2012). 

Ratification of international treaties on human rights, however, has not been shown to increase 

the respect of human rights in a country. An effect of ratification, however, is found for 

countries the more democratic they are and the stronger their civil society is (Keith 1999, 

Hathaway 2002, Neumayer 2015).  

2.2 NATO’s Two Percent Target 

NATO countries have committed themselves to the two percent target at the NATO summit in 

September 2014 to counteract free-riding. NATO countries contribute to collective security, a 

public good within NATO, since it is nonrival and no NATO country can be excluded (Olson 

and Zeckhauser 1966). Countries are therefore inclined to free-ride at the expense of those allies 
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which contribute a disproportionally larger share to the collective good.2 NATO countries 

discuss defense burden sharing since the early years of NATO, and the United States have often 

criticized NATO allies for free-riding. NATO members discussed a target of 2% military 

expenditure relative to GDP as a prerequisite for candidate countries to join NATO at its summit 

in Prague in November 2002. Because many NATO countries had decreased military 

expenditure themselves, a target of 2% military expenditure relative to GDP has also been 

discussed for NATO countries. However, this target was non-binding for candidate countries 

and for NATO members. The figure of 2% was probably inspired by the level of military 

expenditure relative to GDP of candidate countries and new members at that time. The 2% 

figure may also reflect the experience that NATO allies fulfilled NATO obligations at the end 

of the Cold War when most of them spent at least a share of 2% of their GDP on defense. NATO 

countries agreed on a target of 2% military expenditure relative to GDP in 2006.3 At the NATO 

summit in Riga in November 2006, however, it was not included in the final declaration by the 

heads of state and government. The NATO summit in Wales in September 2014 was heavily 

influenced by Russia’s actions against Ukraine: Russia’s increasingly aggressive behavior and 

its geopolitical actions in the last decade—including the annexation of Crimea in March 2014—

have been a new challenge for NATO, making it important to counteract free-riding within the 

alliance. All 28 NATO countries at that time attended the NATO summit in September 2014 

and the heads of state and government for the first time committed themselves to the two percent 

target: allies with military expenditure relative to GDP above 2% committed themselves to 

maintain military expenditure above this level. Allies with military expenditure relative to GDP 

                                                 
2 By contrast, elements of military expenditure are at least private to some extent and defense burdens among 
countries have therefore been described as Hicksian complements rather than substitutes (Murdoch and Sandler 
1984). Empirical studies arrive at manifold conclusions regarding free-riding within NATO (Murdoch and Sandler 
1984, Oneal 1990, Sandler 1993, Hartley and Sandler 1999, Plümper and Neumayer 2015, George and Sandler 
2018). 
3 See https://www.nato.int/cps/en/natohq/topics_67655.htm (accessed July 2, 2018). 
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below 2% committed themselves to no longer decrease defense spending and to reach the two 

percent target within the next ten years, i.e. by 2024.4 

The official commitment to the two percent target in 2014 is legally not binding and 

sanctions in case of non-compliance with this agreement have not been defined. The same holds 

for the 2% target levels discussed at the NATO summits 2002 and 2006. The two percent target 

is therefore said to be more of a political commitment by the NATO countries.5 

The two percent target is a quantitative indicator and military expenditure relative to 

GDP is tracked on a yearly basis. Compliance with this target is thus verifiable and transparent 

for all NATO countries. The two percent target is, however, often criticized within NATO: it 

expresses defense spending in terms of GDP, which implies that compliance with this target 

also depends on business cycles, leaving members shooting at a moving target in their efforts 

to comply.6 NATO allies maintain that the capabilities needed to fulfill NATO obligations 

cannot simply be expressed by a spending target. Just meeting the two percent target might thus 

not give rise to an efficient outcome. The target does not reflect that larger countries have higher 

military expenditure—even as a share of GDP—than smaller ones because they also pursue 

interests outside of the NATO area. A considerable share of US military expenditure, for 

example, is attributed to the Pacific region. 

2.3 Compliance with the NATO Two Percent Target and Changes of Government 

Though compliance with the two percent target is verifiable and transparent, compliance with 

it remains uncertain. Firstly, acceptance of the two percent target is mixed among NATO allies. 

                                                 
4 “Allies currently meeting the NATO guideline to spend a minimum of 2% of their Gross Domestic Product 
(GDP) on defence will aim to continue to do so. […] Allies whose current proportion of GDP spent on defence is 
below this level will: (i) halt any decline in defence expenditure, (ii) aim to increase defence expenditures in real 
terms as GDP grows, (iii) aim to move toward the 2% guideline within a decade with a view to meeting their 
NATO Capability Targets and filling NATO’s capability shortfalls.” Wales Summit Declaration 
https://www.nato.int/cps/ic/natohq/official_texts_112964.htm (accessed July 2, 2018).  
5 See “Kurzinformation: Zur Entstehungsgeschichte und rechtlichen Bindungswirkung der Zwei-Prozent-
Zielvorgabe der NATO für den Anteil der nationalen Verteidigungsausgaben am jeweiligen 
Bruttoinlandsprodukt”, Wissenschaftliche Dienste, Deutscher Bundestag, March 21, 2017.  
6 See Lunn, S., and N. Williams. 2017. “NATO Defence Spending: The Irrationality of 2%.” European Leadership 
Network. 
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Secondly, the two percent target is a solely cost-effective policy measure and compliance with 

it is likely to be at the expense of spending on civilian public goods. The marginal “political” 

cost of spending on the military instead of on civilian public goods is thus increasing. Countries 

below the two percent target will be less inclined to further increase military expenditure as 

they get closer to 2% military expenditure relative to GDP. Thirdly, incentives to comply are 

limited because no credible sanctioning or penalties exist if countries fail to reach the two 

percent target.  

Fourthly, changes of government are likely to influence compliance. A new government 

is likely to have a political platform that deviates from the platform of the previous government 

that was in power during the 2014 NATO summit. Even in cases where the new government 

favors higher military expenditure than the previous government, the new government may 

have concerns with an agreement signed by the previous government because the new and the 

previous governments are domestic competitors. A new government is inclined to keep its 

costly pre-election promises at the expense of military spending, following the “guns vs. butter” 

trade-off (see also Bove et al. 2017). Peer pressure and reputational cost are, moreover, strong 

incentives to comply with international agreements, which are reduced for new governments. 

Peer pressure and reputational cost in case of non-compliance are high since NATO allies 

represent a fairly homogeneous group of countries, which collaborate in numerous fields other 

than defense policy. Maintaining reputation in the international domain is important for future 

collaboration with allied countries in other policy fields. However, reputational costs for not 

complying with the two percent target will be lower for a new government than for a 

government that signed the agreement in 2014. The credibility problem for new governments 

is reduced since it is not their own word they break.  

 Theory on the determinants of compliance does not clearly indicate whether NATO 

countries will comply with the two percent target; or whether incentives to free-ride prevail. 

We expect, however, that changes of government will have a negative effect on compliance. 
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For countries below the two percent target, we expect lower growth rates of military 

expenditure relative to GDP when these countries experienced a change of government after 

the NATO summit in 2014. In turn, we expect higher growth rates when the same government 

is still in power. We expect the effect of a change of government on compliance to be stronger 

the larger the change of government is. 

 The direction of a change in government ideology, i.e. whether the change occurs from 

leftwing to rightwing or from rightwing to leftwing, is also likely to influence compliance with 

the two percent target. Rightwing governments are expected to increase military expenditure 

because they endorse security and support the hierarchies and discipline that are associated with 

armed forces. Leftwing governments are expected to increase military expenditure because they 

favour a large government and increasing military expenditure may well increase public 

employment.7 Empirical evidence on ideology-induced military expenditure for OECD 

countries is, however, mixed (Potrafke 2011, Whitten and Williams 2011, Kauder and Potrafke 

2016, Bove et al. 2017, Nordvang 2018; on ideology-induced policies in OECD countries see 

also Potrafke 2017 and 2018). We examine whether compliance with the two percent target is 

higher when a rightwing government replaces a leftwing government than when a leftwing 

government replaces a rightwing government.  

3. Empirical analysis 

3.1 Data and descriptive statistics 

Our dataset includes 27 NATO countries from 2010 to 2018. Two NATO countries are not 

included: Iceland because lack of data (Iceland has no own defense forces) and Montenegro, 

which joined NATO not before June 2017. Albania and Croatia joined NATO in 2009. By using 

data for the period 2010-2018, our sample includes countries that have been NATO members 

for the entire observation period. We use NATO data for military expenditure, which is the 

                                                 
7 Scholars discuss the extent to which leftwing governments are pro-labor (see Vadlamannati and Tamazian 2017). 
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official data source on defense spending within NATO; figures for 2017 and 2018 are estimates. 

We use SIPRI data on military expenditure for a robustness test to confirm our inferences.  

By the time of the NATO summit in September 2014, military expenditure relative to 

GDP was at a historic low: the United States, Greece and the United Kingdom were the only 

NATO countries with military expenditure relative to GDP above 2% at that time. Figure 1 

shows that the United States, Greece and the United Kingdom had military expenditure relative 

to GDP above 2%. The United States, however, has continuously decreased its military 

expenditure since 2011 after considerable increases in the years before. Figure 2 shows that 

Poland and Estonia increased military expenditure relative to GDP prior to the 2014 NATO 

summit and both reached the two percent target in 2015. Estonia maintained military 

expenditure relative to GDP above 2%, while Poland decreased military expenditure relative to 

GDP again in 2016 and 2017 and is estimated to be closely below the two percent target in 

2018. Figure 3 shows countries with strong efforts towards the two percent target. Lithuania 

and Latvia drastically increased military expenditure relative to GDP since 2013 and 2014. The 

increasing defense efforts made by the Baltic countries, however, are influenced by the 

annexation of Crimea by Russia rather than by the two percent target. Latvia is estimated to 

have reached exactly 2% military expenditure relative to GDP in 2018, while Lithuania and 

Romania are closely below. Only the United States, Greece, the United Kingdom, Estonia and 

Latvia thus managed to comply with the two percent target in 2018; Poland, Romania and 

Lithuania were closely below. 

Figure 4 shows growth rates of military expenditure relative to GDP for the individual 

years. Both mean and median growth rates have increased since 2014 and turned positive in 

2015 and 2016. Increasing growth rates since 2014 reflect NATO countries’ efforts to comply 

with the two percent target. Growth rates in military expenditure relative to GDP after the 

NATO summit in 2014 reveal a clear pattern: in 2015, 13 NATO countries increased military 

expenditure relative to GDP compared to the previous year and 13 countries decreased military 
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expenditure relative to GDP compared to the previous year. Germany neither increased nor 

decreased military expenditure relative to GDP. In 2016, the ratio of countries increasing 

military expenditure to countries decreasing military expenditure was 14 to ten, while three 

countries neither increased nor decreased military expenditure relative to GDP. This ratio was 

17 to ten for 2017 and 21 to four (with two countries neither increasing nor decreasing military 

expenditure relative to GDP) for 2018. The four countries that reduced military expenditure in 

2018 compared to 2017 are Canada, Greece, the United Kingdom, and the United States, 

which—except of Canada—all complied with the two percent target the year before.  

We use growth rates in military expenditure relative to GDP for the years after the 

NATO summit, i.e. 2015-2018, to show differences between countries that had military 

expenditure relative to GDP of above or below 2% in the previous year. For countries below 

2% military expenditure relative to GDP, we distinguish between countries that experienced a 

change of government after the NATO summit in 2014 and those that did not. We consider two 

types of changes of government, which also include changes of the political platform: firstly, a 

small change of government describes a new personnel composition of the cabinet including a 

small change in government ideology, i.e. a change in the ideology score of one.8 We measure 

government ideology by the index of Potrafke (2009), which is based on Budge et al. (1993) 

and update it for non-OECD NATO member countries. The index assumes values from 1 

(rightwing) to 5 (leftwing). Changes in the government ideology index from year t to year t+1, 

thus, describe a change in government ideology. A small change of government occurs when 

government changes and the government ideology index changes by one point, such as from a 

center to a leftwing government. Out of the 27 NATO countries considered, ten countries have 

experienced such a small change of government since the NATO summit in September 2014. 

Nine of these ten countries had military expenditure relative to GDP of below 2% in at least 

                                                 
8 We ignore changes of government without changes in government ideology, i.e. when members of the cabinet 
are replaced but the government party or coalition stays in power.  
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one of the years from 2014 to 2016;9 Greece was continuously above 2%. Secondly, large 

changes of government describe substantial changes in government ideology, i.e. changes in 

the ideology score of at least two. The large changes are almost exclusively changes from a 

leftwing to a rightwing government or vice versa. Seven countries experienced such a large 

change in government ideology since the NATO summit in September 2014: Canada, Portugal 

and Spain changed from a rightwing to a leftwing government and Croatia, Denmark, and the 

United States changed from a leftwing to a rightwing government. In Italy, Guiseppe Conte 

replaced the center-government of Paolo Gentiloni in June 2018. Though the Conte Cabinet 

and the government parties can hardly be described by rightwing-leftwing-schemes, this change 

of government was substantial and we indicate it as a large change too. Six of these seven 

countries which experienced a large change of government had military expenditure relative to 

GDP continuously below 2%; the United States were continuously above 2%. 

A large change of government and a small change of government are mutually 

exclusive. We indicate both types of changes of government for years in which the change of 

government occurred in the first half of the calendar year and otherwise one year later. This 

time lag of at least half a year implies that changes in the defense budget by a new government 

become effective at earliest half a year after this new government assumed office. 

Figure 5 shows that after the NATO summit in 2014, countries above 2% military 

expenditure relative to GDP in the previous year had growth rates of around 0%; and both the 

mean and median growth rate for these countries were even negative (mean: -0.8%; median: -

0.8%). Low growth rates in military expenditure relative to GDP for countries above the two 

percent target mirror the course of military expenditure relative to GDP for the countries shown 

in Figure 1 from 2014 onwards. By contrast, many countries with military expenditure relative 

to GDP below 2% in the previous year had positive growth rates in military expenditure relative 

                                                 
9 Governments might decide to increase military expenditure relative to GDP after the NATO summit in 2014, i.e. 
for the years 2015-2018, considering the level of military expenditure relative to GDP they observed for the 
respective previous year.  
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to GDP in the years from 2015 to 2018. Countries below 2% military expenditure relative to 

GDP that did not (yet) experience neither a small nor a large change of government after the 

NATO summit in 2014 had considerably larger growth rates (mean: 6.1%; median: 4.1%) than 

countries that already met the two percent target. In contrast, countries below 2% military 

expenditure relative to GDP that experienced a small change of government had growth rates 

(mean: 3.8%; median: 1.2%) that were smaller than those of countries without a small change 

of government.10 The pattern is even clearer for countries with below 2% military expenditure 

relative to GDP, which experienced a large change of government after the NATO summit in 

2014: these countries had smaller growth rates (mean: 0.9%; median: 0%). Latvia and Norway, 

for example, experienced no change of government in the years after the NATO summit in 2014 

and increased military expenditure relative to GDP until 2018. By contrast, Croatia experienced 

a change from a leftwing to a rightwing government, i.e. a large change of government, in 

January 2016 and decreased military expenditure relative to GDP in 2016 by more than 10%. 

Portugal decreased military expenditure relative to GDP after the change from a rightwing to a 

leftwing government in November 2015. The growth rates in military expenditure relative to 

GDP for Canada and Portugal, which both changed from a rightwing to a leftwing government, 

and Croatia and Denmark, which both changed from a leftwing to a rightwing government, 

however, do not indicate that the direction of the government ideology change influences 

compliance with the two percent target differently.  

The descriptive statistics indicate that a change of government is related to compliance 

with the two percent target depending on how strong the change of government is. Changes of 

government that include changes in government ideology, or even a change from a rightwing 

to a leftwing government or vice versa, corroborate that new national governments are less 

likely to comply with international agreements signed by previous national governments. We 

                                                 
10 Mean in growth rates are not weighted according to the GDP of each country, i.e. this mean does not equal the 
growth rate of all countries’ military expenditure relative to all countries’ GDP. 
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elaborate on conditional correlations between changes of government and compliance with the 

two percent target by estimating panel data models in the next sections. 

3.2 Empirical strategy  

The baseline panel data model has the following form: 

 

Military expenditure relative to GDP (Growth rates)it =  

αj Two percent targetit + βj Change of government since ‘14ijt +  

γj Two percent targetit * Change of government since ‘14ijt +  

Σn ζjn xint + ηi + τt + uijt 

 

with i = 1,…,27; t = 1,…,9; j = 1,2; n = 1,...,8    (1) 

    

The dependent variable Military expenditure relative to GDP (Growth rates)it describes 

growth rates in military expenditure relative to GDP for country i in year t. The dummy variable 

Two percent targetit assumes the value 1 for the years after the NATO summit in 2014, i.e. for 

the years 2015-2018, if military expenditure relative to GDP was below the two percent target 

the year before, and value 0 otherwise. The variable Two percent targetit reflects that a country 

which intends to comply with the two percent target is expected to increase military expenditure 

disproportionally compared to expected GDP growth when this country did not (yet) meet the 

two percent target in the previous year. The variable Change of government since ‘14ijt indicates 

small and large changes of government (j = 2) after the NATO summit in September 2014 in 

country i in year t (t ≥ 2015), as described in section 3.1. The dummy variables assume the 

value 1 when a change of government occurred after the NATO summit in September 2014 (as 

described in section 3.1, the change of government needs to have occurred within the first half 

of the calendar year; otherwise the dummy variables indicate the change of government one 
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year later). The variables for changes of government thus assume the value 1 in years in which 

the government that agreed to the two percent target in September 2014 has no longer been in 

office. We include the interaction term between the Two percent targetit and the Change of 

government since ‘14ijt variable to examine whether countries below 2% military expenditure 

relative to GDP that experienced a change of government after the NATO summit in 2014 

increased growth in military expenditure to a smaller extent than countries that did not (yet) 

experience a change of government.  

 We include eight control variables (n = 8). Firstly, we add variables measuring 

government ideology and parliamentary elections. Rightwingit is a dummy variable based on 

the government ideology index of Potrafke (2009) and assumes the value 1 for rightwing 

governments, i.e. a government ideology index with values 1 or 2, and value 0 otherwise. We 

control for government ideology because rightwing governments are likely to have higher 

military expenditure than leftwing governments have (Whitten and Williams 2011, Bove et al. 

2017). The election dummy variable Election (t+1)it is 1 in years which precede parliamentary 

elections. We control for elections because governments in times of elections are likely to shift 

public spending from military expenditure to social welfare to compete for votes (Bove et al. 

2017). Secondly, we include variables describing conflicts, as well as internal and external 

threats. The dummy variable War (t-1)it indicates whether a country has been involved in an 

interstate war (i.e. a war with another country) or an internal war (i.e. a war between a 

government and internal conflict groups) in year t-1 with at least 25 battle-related deaths. We 

consider wars in period t-1 because military expenditure is likely to increase with a time lag 

once a country gets involved in a conflict; in turn, military expenditure is likely to also decrease 

with a time lag once a conflict has ended, because it takes time to demobilize and military 

resources need to be replenished. The data for armed conflicts is taken from the ‘UCDP/PRIO 

Armed Conflict Dataset’ (Version 17.2) and defined according to Gleditsch et al. (2002). The 

variable Internal threatit proxies domestic conflict probability and a country’s internal stability. 



 16

The variable is defined as the average of an eleven-point index for internal violence over the 

past ten years. This index is taken from the ‘Major Episodes of Political Violence (MEPV) and 

Conflict Regions, 1946-2016’ dataset by the Center for Systemic Peace. The definition of both 

variables War (t-1)it and Internal threatit has been shown to explain variance in military 

expenditure relative to GDP (Blum 2018, 2019). Countries like Latvia, Lithuania, and Norway 

most probably increased military expenditure because of Russia’s aggressions—peaking in the 

annexation of the Crimea peninsula in March 2014—rather than because of the two percent 

target. We therefore add a dummy variable Crimeait which assumes the value 1 for countries 

with a common border with Russia for the years 2014-2018, and value 0 otherwise.11 This 

variable (jointly with fixed year effects) ensures that effects of the change in the security 

environment and effects of the two percent target are disentangled. Thirdly, we add three 

socioeconomic variables: the growth rate of GDP in constant (2010) US dollars, the growth rate 

of population and the growth rate in government debt relative to GDP. The growth rates of GDP 

and population are included to investigate substitution effects when GDP and population 

increase (Dunne et al. 2008, Albalate et al. 2012, Langlotz and Potrafke 2016, Blum 2018, 

Pamp et al. 2018). The growth rate in the debt-to-GDP ratio accounts for a country’s fiscal 

capacity; fiscal capacity and other macroeconomic factors have been shown to influence 

military expenditure in European countries and NATO countries (Christie 2017, Odehnal and 

Neubauer 2018). Data for GDP and population are taken from the World Bank; data for 

government debt to GDP are taken from the IMF. We include fixed country, ηi, and also fixed 

time effects, τt, and estimate the fixed-effects model with ordinary least squares and standard 

errors robust to heteroskedasticity (Huber/White/sandwich standard errors – see Huber 1967 

and White 1980).  

                                                 
11 Poland and Lithuania are also labeled as having a common border with Russia because they are adjacent to the 
Russian exclave Kaliningrad. 



 17

Table 1 and 2 show summary statistics and correlations of the variables. Data for the 

three socioeconomic variables are available for the period from 2010 to 2017 only. We therefore 

estimate balanced panels for the periods 2010-2018 and 2010-2017 and include the three 

socioeconomic variables in the panel for the period 2010-2017 only.  

4. Empirical results 

4.1 Baseline results 

Table 3 shows the baseline results. Columns (4) and (5) relate to the period 2010-2017 and thus 

exclude the large changes of government in Italy and Spain and the small change of government 

in Hungary (the Fidesz party regained the two-third-majority in parliament) in 2018 but 

consider the three socioeconomic variables which are not yet available for 2018. We examine 

whether inferences regarding changes of government in countries that do not (yet) meet the two 

percent target change when individual control variables are included or excluded. The 

coefficient of the Two percent targetit variable (countries which had military expenditure 

relative to GDP after the NATO summit of below 2% in the previous year) is statistically 

significant at the 1% level. The numerical meaning of the coefficient is that after the NATO 

summit in 2014, countries which had military expenditure relative to GDP of below 2% in the 

previous year and did not experience a change of government increased the growth rate in 

military expenditure relative to GDP by 9.8 percentage points. This estimate corroborates that 

countries below the two percent target increased military expenditure relative to GDP, while 

countries that already comply with the two percent target did not further increase military 

expenditure relative to GDP. The estimate is quite large: the mean growth rate of military 

expenditure relative to GDP until the 2014 NATO summit was -3.8% (median: -3.7%; see 

Figure 4) and the coefficient estimate, thus, indicates that countries below the two percent target 

and without a change of government on average managed to turn growth rates for military 

expenditure relative to GDP into positive values. The coefficient estimates of the interaction 
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term between countries below the two percent target and with a small change of government 

are negative in columns (1) to (5), but lack statistical significance.  

The variable measuring a large change of government after the NATO summit in 2014 

has a positive sign and is statistically significant at the 1% level in columns (1) to (4) and at the 

10% level when year fixed effects are added in column (5). The positive estimate for the large 

change of government is attributed to the United States because it is the only country that 

experienced a large change of government without being below the two percent target. This 

estimate thus reflects that the United States’ average growth rate of military expenditure relative 

to GDP was on average lower in the years before Donald Trump assumed office than after the 

Trump administration was in office.12 The coefficient estimate of the interaction term between 

countries below the two percent target and with a large change of government is negative and 

statistically significant at the 1% level in columns (1) to (4) and at the 5% significance level in 

column (5) when year fixed effects are added.  

The marginal effect of a large change of government for countries below the two percent 

target (shown below the coefficient estimates in Table 3) is negative and statistically significant 

at the 1% level in column (1), at the 5% level in columns (2) and (3), at the 10% level in column 

(4) and again at the 5% level when year fixed effects are added in column (5). The size of the 

marginal effect indicates that countries below the two percent target in the previous year that 

experienced a large change of government decreased growth rates by up to 4.8 percentage 

points. The effect of 4.8 percentage points is quite large. It is almost half the size of the 9.8 

percentage points increase for NATO countries which had military expenditure relative to GDP 

of below 2% in the previous year and did not experience a change in government ideology. And 

                                                 
12 No standard error of the estimate for the large change of government is reported in column (2) because the 
coefficient perfectly predicts the growth rate in military expenditure relative to GDP for the United States after the 
large change of government in 2017. Prediction is no longer perfect and standard errors are computed when the 
dummy variable for rightwing governments is added in column (2).  
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it is larger than the 3.8% average growth rate of military expenditure relative to GDP (median: 

2.3%; see Figure 4) for all NATO countries in the years after the NATO summit.  

The coefficient for rightwing governments, Rightwingit, and the coefficient for an 

upcoming election, Election (t+1)it, do not turn out to be statistically significant in columns (3) 

to (5). The coefficients for War (t-1)it, i.e. an armed conflict in the previous year, and Internal 

threatit are statistically significant at the 1% level in columns (3) to (5), except for the coefficient 

for Internal threatit which is significant at the 5% significance level in column (5). A war in the 

previous year is associated with an increase in the growth rate of military expenditure relative 

to GDP by up to 10.1 percentage points. The positive relationship of both previous war and 

internal threat and the growth rate of military expenditure relative to GDP is in line with earlier 

findings (Collier and Hoeffler 2007, Dunne et al. 2008, Blum 2018, 2019). The coefficient of 

the dummy variable Crimeait is positive and statistically significant at the 10% level in column 

(4). The coefficients for the growth rates of GDP, population and government debt relative to 

GDP added in column (4) do not turn out to be statistically significant. These results do not 

support findings of previous studies using military expenditure as the dependent variable.  

Studies which control for GDP and population use larger samples and include developing 

countries or both developing and developed countries (Dunne et al. 2008, Albalate et al. 2012, 

Blum 2018, Pamp et al. 2018). We focus, however, on the rather homogeneous group of NATO 

countries. Samples of studies which control for government debt include European countries or 

NATO members, i.e. rather homogeneous groups of countries. However, these empirical 

models are estimated in levels or first differences rather than in growth rates (Christie 2017, 

Odehnal and Neubauer 2018). Column (5) also includes fixed year effects but the results hardly 

differ from those in column (4). The year fixed effects in column (5) do not turn out to be 

statistically significant except for the years 2012 and 2013, for which the fixed effect is positive 

and significant at the 5% and the 10% level (not reported). An F-Test on the joint significance 

of the fixed year effects shows that the year fixed effects are jointly significant at the 10% level.  
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Estimation results for changes of government which distinguish between changes from 

leftwing to rightwing and changes from rightwing to leftwing do not indicate that the direction 

of the government ideology change influences compliance with the two percent target (results 

not shown).  

4.2 Robustness Tests 

We examine the robustness of our results for large changes of government. Firstly, data on 

military expenditure published by NATO differ from data collected by SIPRI for some 

countries. The SIPRI data suggest that the United Kingdom did not comply with the two percent 

target in any of the years of the observation period, while France did comply with the two 

percent target in all years of the observation period. Turkey did comply with the two percent 

target in 2016 and 2017 and Poland did not comply with the two percent target in 2016 

according to SIPRI data. Differences in figures for military expenditure between SIPRI, NATO 

and other data sources give rise to disagreements on compliance and non-compliance with the 

two percent target among NATO countries because countries will claim figures on own military 

expenditure that are favorable for them. When we use SIPRI instead of NATO data on military 

expenditure, inferences regarding changes of government for countries below the two percent 

target do not change (Table 4).13 The coefficient for rightwing governments is negative and 

statistically significant at the 5% and 10% level in columns (3) to (5). This result is not in line 

with the findings of Bove et al. (2017), but it reflects the changes in growth rates of military 

expenditure relative to GDP for two countries: Canada had higher average growth rates for 

military expenditure relative to GDP after the leftwing government of Justin Trudeau replaced 

the rightwing government of Stephen Harper in 2015. Poland also had on average lower growth 

rates for military expenditure relative to GDP after the rightwing government replaced the 

                                                 
13 Out of the 216 observations in the panel, 13 observations are SIPRI estimates and one observation is described 
to be “highly uncertain”.  
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center government in 2015. The coefficient of the dummy variable Crimeait is positive and 

statistically significant at the 5% level in columns (3) to (5). Countries with a common border 

to Russia perceived a higher level of threat originating from Russia after Russia’s annexation 

of Crimea in March 2014 and, therefore, increased military expenditure relative to GDP. On 

average, these countries increased growth rates in military expenditure relative to GDP by up 

to 12.7 percentage points in response to the annexation of Crimea.  

Secondly, we apply a spatial lag model to account for spatial dependences in military 

expenditure among NATO allies. Following the Security Web concept of Rosh (1988), growth 

rates in military expenditure relative to GDP are likely to be influenced by neighboring 

countries with which a country shares a common border (Blum 2018). We therefore estimate a 

spatial autoregressive model (SAR) following Anselin (1988), which controls for growth rates 

in military expenditure relative to GDP of countries with a common land or sea border using 

maximum likelihood estimation.14 Table 5 shows that the results hardly differ from the baseline 

estimation results. The coefficient estimate of the spatial lag of military expenditure relative to 

GDP is statistically significant at the 5% level in columns (1), (2) and (4) and indicates that 

countries increase the growth rate in military expenditure relative to GDP by almost 0.2 

percentage points when a neighboring country increases its growth rate of military expenditure 

relative to GDP by 1.0 percentage points. The coefficient estimate of the spatial lag is 

statistically significant only at the 10% level in column (3) and does not turn out to be 

statistically significant in column (5). 

One may well want to control for time-invariant variables that are likely to be correlated 

with the growth in military expenditure relative to GDP: the geographical distance to Russia 

and the initial level of military expenditure relative to GDP. It is conceivable that the growth in 

military expenditure is larger, the closer a country is located to Russia. The growth in military 

                                                 
14 The binary contiguity matrix is row-standardized. 
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expenditure is also likely to be smaller, the larger military expenditure relative to GDP in 2010 

was. We include the inverse distance between capitals of NATO countries and Moscow and 

military expenditure relative to GDP in 2010 and exclude fixed country effects. Geographical 

closeness to Russia has the expected positive sign but lacks statistical significance. Military 

expenditure relative to GDP in 2010 has the expected negative sign and is statistically 

significant in individual specifications. Including the geographical closeness to Russia and 

military expenditure relative to GDP in 2010 does not change the inferences regarding effects 

of large changes of government on the growth in military expenditure (results not shown).  

5. Conclusion 

We have examined whether changes of government influence compliance with international 

agreements by means of the NATO two percent target. Whether countries reduce their efforts 

to increase military expenditure relative to GDP after a change of government has important 

implications for compliance with the two percent target in 2024, because many NATO countries 

are likely to experience changes of government within this ten-year period. We have used panel 

data for 27 NATO countries for the period 2010-2018 and found that countries that experienced 

a large change of government, e.g. a change of government from leftwing to rightwing or vice 

versa, are less likely to comply with the two percent target than countries that did not experience 

such a change of government after the NATO summit in 2014. Changes of government, 

however, do not turn out to be statistically significant when changes in government ideology 

are rather small, e.g. changes to or away from a center government.    

The sample size with 27 NATO countries we observed from 2010-2018 is small and 

only few countries experienced a large change of government after the NATO summit in 2014 

for which we found the negative effect on growth rates in military expenditure relative to GDP. 

Investigating whether changes of government influence compliance with international 

agreements, however, is a worthwhile endeavor, even when samples are small. 
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We propose that international treaties and agreements need to be designed in a way that 

encourage compliance even when a government that has signed the treaty or agreement is no 

longer in power. In an intergovernmental organization such as the NATO alliance, member 

states might not commit themselves to binding agreements with impending sanctions in case of 

non-compliance. Agreement design should therefore consider positive incentives for 

governments to comply, irrespective of whether the incumbent or his or her predecessor 

committed to the agreement.  

 Future research should examine what determines compliance with international treaties 

and agreements in policy fields other than defense policy. Findings on the determinants of 

compliance should help to deal with the credibility problem of national governments when 

committing to international agreements and how to design future international treaties and 

agreements.  
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Tables 

Table 1: Summary statistics 
 Observations Mean Std. Dev. Min p25 p75 Max 
NATO Milexp to GDPa 243 -0.004 0.087 -0.195 -0.054 0.033 0.404 
SIPRI Milexp to GDPa 216 -0.008 0.087 -0.229 -0.054 0.025 0.409 
Two percent target 243 0.379 0.486 0 0 1 1 
Small change since '14 243 0.119 0.325 0 0 0 1 
Large change since '14 243 0.070 0.256 0 0 0 1 
Rightwing 243 0.428 0.496 0 0 1 1 
Election (t+1) 243 0.272 0.446 0 0 1 1 
War (t-1) 243 0.070 0.256 0 0 0 1 
Internal threat 243 0.066 0.341 0 0 0 2 
Crimea 243 0.103 0.304 0 0 0 1 
GDPa 216 0.019 0.024 -0.091 0.010 0.031 0.111 
Populationa 216 0.002 0.009 -0.031 -0.003 0.007 0.030 
Debt-to-GDPa 216 0.029 0.098 -0.318 -0.025 0.059 0.604 

a denotes variables which are expressed in year-on-year growth rates. 
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Table 2: Correlations 
 NATO 

Milexp 
to GDPa 

SIPRI 
Milexp 
to GDPa 

Two 
percent 
target 

Small 
change 

since '14 

Large 
change 

since '14 

Right-
wing 

Election 
(t+1) 

War  
(t-1) 

Internal 
threat 

Crimea GDPa Popul-
ationa 

Debt-to-
GDPa 

NATO Milexp to GDPa 1.000             
SIPRI Milexp to GDPa 0.910 1.000            
Two percent target 0.450 0.439 1.000           
Small change since '14 0.139 0.144 0.341 1.000          
Large change since '14 0.033 0.018 0.285 -0.101 1.000         
Rightwing -0.065 -0.077 -0.024 -0.011 0.056 1.000        
Election (t+1) 0.005 0.005 -0.038 -0.082 -0.059 0.014 1.000       
War (t-1) -0.087 -0.073 -0.114 -0.101 0.051 0.089 0.014 1.000      
Internal threat -0.018 -0.000 0.048 -0.071 -0.053 0.224 0.023 0.611 1.000     
Crimea 0.370 0.396 0.183 0.084 -0.093 0.063 0.006 -0.093 -0.066 1.000    
GDPa 0.157 0.183 0.263 0.113 0.030 0.076 -0.012 0.280 0.377 0.116 1.000   
Populationa -0.038 -0.056 0.014 -0.117 0.030 -0.050 -0.018 0.303 0.315 -0.147 0.136 1.000  
Debt-to-GDPa -0.110 -0.105 -0.315 -0.141 -0.146 -0.074 0.051 -0.115 -0.152 -0.087 -0.372 -0.134 1.000 

a denotes variables which are expressed in year-on-year growth rates. 
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Table 3: Baseline estimation results  
NATO Milexp to GDPa (1) (2) (3) (4) (5) 
 2010-18 2010-18 2010-18 2010-17 2010-17 
Two percent target 0.098*** 0.096*** 0.082*** 0.075*** 0.075** 
 (0.021) (0.021) (0.016) (0.020) (0.030) 
      
Small change since '14 0.021 0.024 0.014 0.012 0.005 
 (0.052) (0.049) (0.058) (0.072) (0.075) 
Two percent target*Small  -0.040 -0.039 -0.024 -0.033 -0.036 
change since '14 (0.049) (0.048) (0.054) (0.068) (0.069) 
      
Large change since '14 0.046*** 0.055*** 0.064*** 0.077*** 0.057* 
 (0.000) (0.013) (0.015) (0.014) (0.032) 
Two percent target*Large  -0.094*** -0.103*** -0.101*** -0.114*** -0.102** 
change since '14 (0.018) (0.024) (0.024) (0.026) (0.043) 
      
Rightwing  -0.008 -0.017 -0.017 -0.014 
  (0.012) (0.014) (0.015) (0.015) 
Election (t+1)  0.003 0.003 0.009 0.010 
  (0.009) (0.009) (0.009) (0.009) 
War (t-1)   0.101*** 0.084*** 0.067*** 
   (0.007) (0.010) (0.015) 
Internal threat   0.109*** 0.100*** 0.084** 
   (0.017) (0.027) (0.039) 
Crimea   0.072 0.081* 0.083 
   (0.047) (0.047) (0.053) 
GDPa    0.159 0.359 
    (0.380) (0.406) 
Populationa    0.348 0.034 
    (2.341) (2.248) 
Debt-to-GDPa    0.018 0.031 
    (0.116) (0.112) 
      
      
Marginal Effect of  -0.048*** -0.048** -0.037** -0.037* -0.045** 
Large change since ’14  (0.018) (0.019) (0.017) (0.021) (0.022) 
(if Two percent target=1)      
      
Country Fixed Effects yes yes yes yes yes 
Year Fixed Effects no no no no yes 
Observations 243 243 243 216 216 
Countries 27 27 27 27 27 
R2 Overall  0.222 0.224 0.101 0.093 0.141 
R2 Within 0.246 0.247 0.285 0.260 0.287 
R2 Between 0.071 0.077 0.002 0.002 0.017 

Notes: Standard errors in parentheses. *, **, and *** indicate significance at the 10, 5, and 1% 
significance level, respectively. All regressions apply standard errors clustered at the country level.  
a denotes variables which are expressed in year-on-year growth rates. 
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Table 4: Robustness test with SIPRI data  
SIPRI Milexp to GDPa (1) (2) (3) (4) (5) 
 2010-17 2010-17 2010-17 2010-17 2010-17 
Two percent target 0.087*** 0.085*** 0.065*** 0.063*** 0.062** 
 (0.022) (0.023) (0.016) (0.018) (0.028) 
      
Small change since '14 0.016 0.019 0.005 -0.006 -0.021 
 (0.045) (0.044) (0.055) (0.050) (0.054) 
Two percent target*Small  -0.007 -0.004 0.021 0.033 0.038 
change since '14 (0.058) (0.057) (0.061) (0.061) (0.059) 
      
Large change since '14 0.027*** 0.041*** 0.055*** 0.057*** 0.045 
 (0.000) (0.013) (0.014) (0.013) (0.027) 
Two percent target*Large  -0.078*** -0.090*** -0.086*** -0.089*** -0.087** 
change since '14 (0.021) (0.024) (0.023) (0.023) (0.038) 
      
Rightwing  -0.013 -0.026** -0.026* -0.027** 
  (0.012) (0.013) (0.013) (0.013) 
Election (t+1)  0.003 0.003 0.003 0.005 
  (0.011) (0.011) (0.011) (0.010) 
War (t-1)   0.111*** 0.112*** 0.089*** 
   (0.014) (0.015) (0.019) 
Internal threat   0.152*** 0.168*** 0.168*** 
   (0.007) (0.023) (0.031) 
Crimea   0.112** 0.115** 0.126** 
   (0.046) (0.042) (0.048) 
GDPa    0.454 0.784 
    (0.465) (0.470) 
Populationa    0.428 0.113 
    (2.329) (2.247) 
Debt-to-GDPa    0.066 0.075 
    (0.117) (0.111) 
      
      
Marginal Effect of  -0.051** -0.049** -0.031* -0.032 -0.042* 
Large change since ’14  (0.021) (0.023) (0.018) (0.019) (0.023) 
(if Two percent target=1)      
      
Country Fixed Effects yes yes yes yes yes 
Year Fixed Effects no no no no yes 
Observations 216 216 216 216 216 
Countries 27 27 27 27 27 
R2 Overall  0.193 0.199 0.095 0.0839 0.112 
R2 Within 0.213 0.216 0.303 0.311 0.346 
R2 Between 0.053 0.072 0.007 0.009 0.026 

Notes: Standard errors in parentheses. *, **, and *** indicate significance at the 10, 5, and 1% 
significance level, respectively. All regressions apply standard errors clustered at the country level.  
a denotes variables which are expressed in year-on-year growth rates. 
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Table 5: Robustness test with a spatial autoregressive model (SAR)  
NATO Milexp to GDPa (1) (2) (3) (4) (5) 
 2010-18 2010-18 2010-18 2010-17 2010-17 
Two percent target 0.088*** 0.087*** 0.078*** 0.071*** 0.081*** 
 (0.017) (0.017) (0.015) (0.019) (0.031) 
      
Small change since '14 0.009 0.012 0.008 0.008 0.011 
 (0.053) (0.050) (0.057) (0.070) (0.072) 
Two percent target*Small  -0.031 -0.030 -0.020 -0.030 -0.043 
change since '14 (0.049) (0.047) (0.052) (0.067) (0.067) 
      
Large change since '14 0.036*** 0.044*** 0.056*** 0.057*** 0.048 
 (0.004) (0.014) (0.013) (0.014) (0.031) 
Two percent target*Large  -0.084*** -0.092*** -0.095*** -0.094*** -0.093** 
change since '14 (0.015) (0.021) (0.022) (0.025) (0.041) 
      
Rightwing  -0.008 -0.016 -0.016 -0.014 
  (0.012) (0.013) (0.014) (0.014) 
Election (t+1)  0.003 0.003 0.009 0.010 
  (0.008) (0.008) (0.008) (0.008) 
War (t-1)   0.098*** 0.082*** 0.065*** 
   (0.007) (0.009) (0.014) 
Internal threat   0.095*** 0.088*** 0.075* 
   (0.019) (0.028) (0.039) 
Crimea   0.061 0.071 0.076 
   (0.045) (0.046) (0.051) 
GDPa    0.175 0.353 
    (0.366) (0.387) 
Populationa    0.213 -0.062 
    (2.228) (2.107) 
Debt-to-GDPa    0.029 0.037 
    (0.112) (0.107) 
      
Spatial � 0.159** 0.159** 0.102* 0.098** 0.078 
 (0.064) (0.064) (0.053) (0.043) (0.051) 
Error Variance �� 0.005*** 0.005*** 0.005*** 0.005*** 0.005*** 
 (0.001) (0.001) (0.001) (0.001) (0.001) 
      
Country Fixed Effects yes yes yes yes yes 
Year Fixed Effects no no no no yes 
Observations 243 243 243 216 216 
Countries 27 27 27 27 27 
R2 Overall  0.223 0.225 0.116 0.109 0.158 
R2 Within 0.243 0.245 0.287 0.263 0.290 
R2 Between 0.086 0.0911 0.003 0.004 0.025 

Notes: Standard errors in parentheses. *, **, and *** indicate significance at the 10, 5, and 1% 
significance level, respectively. All regressions apply standard errors clustered at the country level.  
a denotes variables which are expressed in year-on-year growth rates. 
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