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Energy remains essential to all forms of economic and military activity and constitutes one of the most valuable
and strategic commodities in international trade. Using the newly released Global Energy Relations Dataset, we
assess whether trade in energy resources systematically affect bilateral relations between an importer and its
exporter. More specifically, we contrast the liberal expectation that dependence on trade in energy pacifies with
the realist expectation that the vulnerabilities created via dependence on energy trade will lead to conflictual
relations. Our random coefficient regression models indicate that the more dependent an importer is to an
exporter for energy, the more pacific the importer will be towards that exporter. Different types of energy re
sources pacify importers to varying degrees; importers are less reluctant to initiate conflict against their exporters
of more fungible energy resources. Accordingly, our findings show that this pacifying effect is minimal for coal
and oil. Trade in electricity emerges as a stronger pacifier. We find natural gas to be the most potent pacifying
energy resource. Our study also contributes to the debate on the geopolitical implications of global energy flows
by pointing out to regional variations in how countries manage their relations vis-à-vis their energy suppliers.

1. Introduction
Energy is essential to all forms of economic and military activity,
hence to the functioning of a state. States vary significantly in their
energy resources leading to various forms of trading relations between
states. A country’s energy endowment can have a big impact on its
destiny. Its abundance was critical to the rise of some global powers (e.
g., UK) while its scarcity has led others to start wars and disappear (e.g.,
Imperial Japan).
The variance with respect to global energy resource endowments
also make energy the most valuable and strategic commodity in inter
national trade. Securing dependable and affordable supply of energy has
been a major policy goal for many importing states. Securing depend
able flow of oil to markets at stable prices also constitute a central policy
aim for oil exporting countries [1]. Achieving such “security of demand”
at stable prices is critical towards financing public spending and in
vestments [2], hence constitutes an important foreign policy goal for
these countries. Accordingly, states have often used various tools of
foreign policy to shape interstate flows of energy resources according to
their preferences. Understanding whether and how these energy flows

affect foreign policy choices states make remains a salient question for
international relations and energy policy scholars alike.
This paper aims to examine energy relations, more specifically en
ergy flows from one country to the other, as a factor in shaping interstate
conflict and contribute to the empirical literature by focusing on such
dyadic factors. While a wealth of studies has examined how the quest to
secure energy shaped the foreign policies of states, most of these have
been confined to specific case studies. More recent studies have started
looking at how endowments in energy resources shape foreign policy
choices that states make. Surprisingly, however, few studies have looked
at how energy flows shape “relations” between two countries in a largeN setting. One of the main reasons for such paucity of studies have been
the lack of a dyadic dataset of energy flows between countries that al
lows such energy data to be articulated on to existing canonical models
of international conflict.
This study aims to contribute to international conflict and energy
literature by asking whether dependence on an energy resource pacifies
this importer against its exporter? By using the newly released Global
Energy Relations Dataset [3], which covers dyadic energy flows from
1978 to 2014, we assess whether trade in various energy resources, such
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levels of trade in resources that can be “plundered” (including energy
and non-ferrous commodities) increase the chances of conflict initiation.
In contrast with Goenner [22], Li & Reuveny [8] demonstrated that
importing higher amounts of energy, in addition to agriculture, fishery
products, chemical and minerals pacifies that importer against its
exporter. Peterson & Thies [23] differentiated between intra- and interindustry flows and demonstrated that increases in intra-industry flows
led to more peaceful relations between trading partners. More recent
work has also looked at how other forms of financial flows, such as FDI,
pacify relations between states [24].

as coal, oil, gas and electricity, systematically affect bilateral relations
between an importer and its exporter. More specifically, we contrast the
liberal expectation that dependence on trade in energy pacifies with the
realist expectation that the vulnerabilities created via dependence on
energy trade will lead to conflictual relations. Our random coefficient
regressions provide evidence for the liberal argument and indicate that
the more dependent an importer is to an exporter of energy, the more
pacific the importer will be in its foreign policy to that exporter.
Different types of energy resources pacify importers to varying degrees;
importers are less reluctant to initiate conflict against their exporters if a
global and integrated market for that imported resource exists.
Accordingly, our findings show that this pacifying effect is minimal for
coal and oil. Despite their low volumes in global trade, trade in elec
tricity emerges as a stronger pacifier. We find natural gas to be the most
pacifying energy resource. These findings also contribute a novel
perspective to the debate on the geopolitical implications of global en
ergy flows.

3. Energy Security, energy flows, and interstate relations
The notion of interdependence, however, relates to aspects beyond
trade and financial flows. In fact, interdependence is a defining feature
of the contemporary global energy system, with considerable security,
economic, and financial implications [25]. With regard to security, en
ergy is an integral part of almost all human activity. It is not only of
paramount importance for military activity (e.g., warfare or logistical
support), but also an indispensable input for economic prosperity. The
global market for fuels account for more than half of the commodity
export value in the world [26], which makes energy the most valuable
traded commodity. As a result, securing sustained and predictable flow
of energy often becomes a foreign policy priority both for ‘have’s and
‘have-not’s.
How does this desire for accessing energy resources shape a state’s
foreign policy, especially towards its suppliers? Our theoretical frame
work rests on the assumption that energy importer countries are more
vulnerable and in a more dependent position vis-à-vis their exporter
partners in the short term [27–30]. This vulnerability can reflect on an
importer’s foreign policy in two main ways. Realists often claim that the
vulnerability of an importer creates a security dilemma between the
trading parties, tempting the importer state to take preemptive action
[9]. Indeed, command over energy resources has been found to influ
ence inter- and intra-state conflict dynamics [31–33] by directly
affecting states’ ability and willingness to wage and maintain war
[34,35]. Moreover, the fact that energy resources are also relatively easy
to appropriate, process, and sell may also tend to provoke conflict and
lead to resource wars [36]. Invasion of Kuwait by Iraq in 1990 and
Japanese invasion of Southeast Asia in 1941 exemplify that situation.
The neo-mercantilist frame in energy studies closely echoes these
realist premises in international relations [37]. Focusing more on the
availability and accessibility aspects of energy security, neomercantilists depict global energy relations as “a geopolitical power
game between net energy exporters and importers,” in which states
might use energy as a weapon serving to their foreign policy goals and
the race over scarce resources may risk peaceful relations between these
states [38].

2. Energy, economic ties and interstate conflict
International relations (IR) scholars have long debated whether
higher levels of trade leads to cooperation or conflict within a dyad [see,
inter alia, 4–8]. Those adopting the realist perspective have argued that
increasing economic ties render states vulnerable to each other, espe
cially when the relationship becomes asymmetric [9–13]. The realist
position builds on the presence of a ‘security dilemma,’ an essential
feature of geopolitics for many IR scholars. The security dilemma posits
that states are concerned with relative, rather than absolute, gains from
any interaction, including trade. International trade often tends to favor
one party more than the other, thereby making one party relatively
stronger even though both may be better off in absolute terms. In an
anarchical environment, where no higher authority exists to police and
sanction a belligerent state, every state must fend for itself and will
strive to maximize its power relative to others. Otherwise, states that
“depend on others for critical economic supplies will fear cutoff or
blackmail in time of crisis or war” [14], incentivizing these states “to
extend political control to the source of supply“ [15]. In global energy
markets, such a drive to secure resources may often result in mercantilist
behavior among consumer states, whereby their behavior towards
securing sufficient energy supply at the expense of others, is often
determined beyond what the market dictates [16,17]. Such drive to
secure energy, critical to industry and military, constrained by
geographical endowments in turn, could entice these countries to
employ (all) foreign policy tools at their disposal, which includes the use
of militarized force. Conflict becomes especially likely if expected
“spoils” from such an attempt to secure resources remain sufficiently
attractive for the attacker [5].
In contrast, liberal democratic peace theorists assert that ‘peace
dividends’ enlarge and strengthen the dovish camp in trading countries,
leading to more cordial relations between states. This pacifying effect
becomes especially potent when beneficiaries of international trade
have more influence over the foreign policymaking apparatus of their
respective states. Indeed, those in the liberal camp have provided ample
empirical evidence showing the pacifying effects of strong trade and
economic ties between states [18,19].
Since then, the debate moved from whether economic relations
pacify states or not to what specific types of economic relations lead to
more peaceful or conflictual relations. In an early study, Morrow [20]
demonstrated the fear of “relative gains” from trade correlated with how
quickly this relative gain from trade by one party could be turned into a
military advantage. Dorussen [21] showed that the exchange of goods
and resources that can otherwise be easily appropriable by force builds
tensions between trading states. On the other hand, trading goods that
rely on high levels of technology, as well as human and organizational
capital, brings countries closer into partnership. Dissecting trade data
into specific sectors, Goenner [22] similarly demonstrated that higher

Hypothesis 1a: As energy dependence of a country to its supplier
increases, the likelihood that this country initiates militarized con
flicts against that supplier also increases.
The liberal camp argues the contrary. Owing to its significance
compared to other tradable commodities and inelastic nature in de
mand, energy increases the opportunity cost of exiting ongoing rela
tionship for both partners, but especially for the importer state. In such a
setting, the costs of disrupting energy relations by engaging in any
militarized action outweighs gains an importer state may obtain by
bluffing or otherwise coercing the other party towards policy change
[39]. Rather, the importing state is more likely to prefer peaceful solu
tions to potential disagreements within the dyad [40,27]. Similarly, the
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market liberalist frame, the reflection of the liberal strand in energy
literature, highlights the economic affordability aspect in energy secu
rity [37].1 Considering both sides prioritize their economic interests,
market liberals expect interdependence to secure an affordable energy
mix for an importer, hence raising the costs of using military force
against its exporters to prohibitively high levels.

beyond the areas that “use” that energy in the importer state; fluctua
tions in grid frequency and resultant overloads in the grid instability
may lead to blackouts in the rest of the country as well. We expect im
porters to be quite sensitive in maintaining this flow of energy, hence
prefer more peaceful relations with its suppliers of electricity.3
Finally, coal is the most widely available hydrocarbon energy
resource in the world. Responsible for 40% of the world’s electricity
generation, global coal production in 2019 was slightly shy of 8000
million tons, of which 279 million tons were globally traded [52]. The
wide range of available producers and exporters make coal the least
“strategic” energy resource. Accordingly, we expect coal to have a small,
if any, effect in modifying an importer state’s behavior against its sup
plier state.

Hypothesis 1b: As energy dependence of a country to its supplier
increases, the likelihood that this country initiates militarized con
flicts against the supplier decreases.
While the uneven dispersion of energy resources inevitably creates
dependency to others for many states [41] the extent of this dependency
varies. A state can easily change its supplier if the energy resource or its
substitutes are readily available on a well-developed, deep, global spotmarket [42,43]. For instance, the market for oil has become increasingly
global, integrated, transparent, and fluid than that for natural gas
[44,45], for which a single global price exists [46]. A wide network of
seaborne network forms the backbone of global oil trade where thou
sands of private and public players buy and sell oil around the clock.
This network is further enhanced by various pipelines that either move
oil from its production to ports, or from ports to end-users. In addition,
recent advances in fracking technology have considerably increased the
proven reserves in the world, effectively putting a “price-cap” on oil.
Recent technological improvements have rendered refineries more
versatile and quicker to adopt to different mixes of oil for processing.2
Such developments have raised the question of whether oil can still be
considered as a foreign policy lever for its producers [47].
In contrast, notwithstanding recent developments in global LNG
capacity, international trade in natural gas is quite politicized where
market forces play a relatively smaller role compared to trade in other
hydrocarbons [48]. A significant part of gas trade occurs through
pipelines, which bestow further control to the exporting country over
the supply of gas. The highly capital-intensive nature of natural gas
transport, combined with the politicized nature of gas trade that limit
access to capital of such projects, prevent the construction of alternative
means of accessing global gas supplies, effectively leaving many
importing countries (or some regions within) subject to a single supplier.
As a result, gas contracts tend to be longer term with more opaque
pricing structures. The “inflexibility and rigidity of gas transportation
framework and the need to establish and preserve a physical link be
tween two countries or regions,” therefore, make gas an important issue
of foreign policy among trading parties [36,49,50]. Whether or not the
issues dependence on gas raises will lead to conflictual or cordial re
lations remain an empirical question.
Trade in electricity also creates deep ties between the parties. Car
rying such trade at high quantities requires significant infrastructure
that will transmit electricity across borders, often traversing the ocean
floor. Such electricity exports often originate from nuclear, hydro or
other renewable powers, hence necessitating the commitment of capitalintensive resources by the exporter. Unexpected disruptions in supply of
electricity can cause a multitude of problems. The importing state’s
infrastructure may not allow backup plants within the country to come
online quickly. Such disruptions in supply of electricity can cascade

Hypothesis 2: Dependence on natural gas and electricity will pacify
an importer country against its exporter more compared to depen
dence on oil and coal.
4. Methodology
Since this study is practically one of the very first ones looking at the
relationship between energy trade and conflict initiation in a large-N
setting, it inevitably carries an exploratory nature. Accordingly, in this
study, we choose to adopt an inductive, agnostic view and let the data
speak as much as possible. In line with this choice, we employ random
coefficients model as our main framework for analysis. In a standard
estimation of the effect of energy dependence on the likelihood of MID
initiation, the coefficient of the energy dependence indicates the nature
and magnitude of the impact such dependence has on the likelihood of a
conflict.4 However, this effect can be country-specific as such for some
countries. In other words, energy dependence might pacify certain im
porters more than others. Systematic, large-N dyadic analyses on the
relationship between energy trade and conflict are scarce. Therefore, we
do not have a sufficient body of empirical literature that could guide us
in theoretically correlating these country-specific unobserved factors
with other variables ex-ante.5
Random coefficient models allow us to adopt such an inductive
approach while maintaining tractability in our analysis. Accordingly, we
allowed the coefficients to vary across each importer country (regardless
of its importer). On other words, we treated each importer country as a
level within our multilevel model, hence creating 196 levels in our data.
We chose “importer country/potential initiator” as our level for several
reasons. Most importantly, our theoretical framework focuses on the
decision to initiate conflict, not whether a relationship is peaceful or not.
We do not, however, wish to impose further theoretical assumptions.
Choosing each initiator as a “level” in our random coefficient model,
therefore, allows us to capture sufficient idiosyncrasies within foreign
policy calculations of various countries while keeping the number of
3
Lee and Mitchell [51] demonstrated that when producing notable hydro
electric power from a river themselves, downstream states prefer more cordial
relations with upstream states. This pacifist orientation is mostly due to the fact
that upstream countries control the “energy resource” for these hydroelectric
plants, i.e., water.
4
Since coefficients are asymptotically identical in very large-N samples, like
the ones used in this study, we chose to run linear instead of logistic regressions
for computational convenience.
5
Still, a wealth of individual case studies provides us cues as to how energy
trade and foreign policy may empirically relate. For instance, case studies
focusing on importer-exporter pairs, such as on Ukraine-Russia [53,54], EURussia [55,56], Russia-China [57], and Chile-Bolivia [58], demonstrate how
energy trade can escalate bilateral tensions to militarized conflict or create
opportunities for further cooperation. Case studies focusing on energy import
ing countries also clearly illustrate how the quest to secure energy shapes
foreign policy choices of these states, such as Pakistan [59], China [60,61] and
India [62].

1
Wilson [25] holds a very similar discussion, contrasting “geopolitical
approach” with “global energy governance approach.”
2
One deduction that can be made from this line of argument is that oil’s
pacifying effect may have subsided over time due to improvements in refining,
transport and pipeline technology. The effect of technological development on
the geopolitical effect of oil trade constitutes a promising avenue of research.
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levels at a manageable level for later interpretation.
We are interested in the relationship between the dependent variable
of militarized interstate disputes (MIDij,m,t ) with the energy dependency
EDij,m,t of the country i to country j for energy resource m at year t. In a
simple linear regression framework, the coefficient βm in the Eq. (1)
captures the associated mean effect.
MIDij,m,t = αi,m + βm EDij,m,t + θij,m + ρij,m + μm,t + βi,m Xij,m,t + εij,m,t

Nepal against India in 1990 as a separate event then a hypothetical
initiation of conflict by India against Nepal.
Energy Dependence: Our main independent variable calculates the
level of energy dependence country A has to country B. The variable is
calculated with data retrieved from the Global Energy Relations Dataset
[3]. This directed dyadic dataset features data on how much energy, in
terms of megaJoules, flows from one exporter country to an importer
country annually, from 1978 to 2014.8 The dataset also breaks down
these flows by four major types of resource, namely, oil, coal, gas and
electricity. The energy dependence variable is calculated as follows:

(1)

where Xij,m,t captures all the other relevant variables that affect the
conflict initiation risk. The random coefficients model extends this
framework by incorporating the country level random effects for co
efficients β.
MIDij,m,t = αi,m + (βm +δi,m )EDij,m,t + θi,m + ρij,m + μm,t + βi,m Xij,m,t + εij,m,t

EDij,m,t =

(2)

=

where δi,m ∼ N(βm , σ m ). Within this framework, each country’s effect of
energy dependence on the conflict risk is captured through country
specific random component δi,m as an adjustment to the mean effect of
the energy dependence, which is still captured by βm as:
[
]
E MIDij,m,t = αm + βm E[EDij,m,t ] + βi,m E[Xij,m,t ]
(3)

Exportsji,m,t
TotalConsumptioni,m,t
×
TotalConsumptioni,m,t GrossEnergyConsumptioni,t
Exportsji,m,t
GrossEnergyConsumptioni,t

where EDij,m,t is energy dependence of country i to country j for energy
resource m at year t. Exportsji,m,t denotes the exports of country j to
country i for energy resource m at year t. Total Consumptioni,m,t indicates
the total consumption of energy resource m for country i at year t.
Note that the term Total Consumptioni,m,t cancels out, simplifying our
energy dependence measure to

The expected mean effect in Eqs. (1) and (3) is the same. The main
distinction is that Eq. (3) allows country-specific unobserved factors to
vary the mean level effect βm by each importer country. For some im
porters, conditional βi,m , that is country-specific effect of energy
dependence on the importer’s conflict initiation behavior, may be
higher than the expected mean level effect of βm for our overall sample.
For some others, this conditional effect may be lower. For certain im
porters, the signs can flip for the relationship between energy depen
dence and the risk of MID initiation. A cursory analysis of how the
conditional effect of energy dependence changes across various im
porters can, in turn, inform us what types of regional, political and/or
economic structures may be shaping an importer’s foreign policy
choices against its energy suppliers.6

Exportsji,m,t
GrossEnergyConsumptioni,t .

In other words, our

measure indicates what percent of overall energy consumed in country i
is provisioned by resource m imported from country j in year t. Summing
these figures over the four types of energy resources calculates the
overall energy dependence country i has to country j for year t.9 Missing
values are treated as zeros if at least one of these four energy dependence
figures is available.10 Otherwise, we left the overall energy dependence
variable as missing. We obtain total inland consumption by each of four
different primary energy resources and total inland energy consumption
data from the monadic version of the GERD dataset to calculate the
index.
6. Control variables

5. Variables and data

To prevent omitted variable bias, we include a set of canonical
control variables that may alternatively explain a state’s propensity to
initiate conflict against another in our subsequent analyses. More spe
cifically, our models control for contiguity, joint democracy, relative
power of a potential initiator, dyadic foreign policy similarities, alliance
ties, and temporal dependence. Table 1 presents basic statistical figures
for our dependent, independent and control variables.

5.1. Militarized interstate dispute initiation
Militarized interstate disputes (MIDs) refer to conflicts between two
states in which either one of both parties resorts to the threat, display or
use of militarized force. The data for militarized interstate disputes is
obtained from MID 4 data, for years between 1978 and 2010 [63]. An
initiation indicates whether one state initiates a militarized interstate
dispute against the other in a dyad at a given year.7 Our unit of analysis
is “directed-dyad year,” i.e., our dataset distinguishes between who
initiates and who receives the first militarized action. For example,
Nepal–India–1990 and India–Nepal–1990 constitute two separate ob
servations in our dataset, treating a hypothetical initiation of conflict by

6.1. Joint democracy
That democracies are significantly less likely to fight with each other
is one of the very few assertations that approximate a law in
8

The GERD dataset does not distinguish forwarded or reimported energy
from origin-end user energy flows. For example, a hypothetical barrel of crude
that moves from United Arab Emirates, arrives in Singapore, gets blended with
crude from other suppliers and ships off to China is recorded as two separate
moves: one from UAE to Singapore and the other from Singapore to China.
Similarly, each reexport/reimport move registers to its respective supplier’s
aggregate export figures. For instance, Mexican oil that moves to US towards a
refinery, and the reentry of refined oil back to Mexico are registered as two
separate moves.
9
Note that Gross Energy Consumption refers to the total inland energy con
sumption of country i comprising of all resources.
10
We conducted additional robustness checks to address the issue of missing
data: (i) coding the energy dependence variable as “missing” if any of the
constituent parts (coal oil, gas or electricity) is missing, and (ii) coding the
overall variable as “missing” if only gas or oil figures are missing (with the
assumption that these two resources are strategically more important. Results
remain substantively the same. For more information about missing data in
GERD, see Gökçe and Hatipoglu [3].

6
Our analyses were run with the xtmixed command in Stata 13 with robust
standard errors. The random intercepts were calculated at the dyad level.
7
We do not drop the years during which the dyad experiences an ongoing
MID with the assumption that various energy resources may lead to separate
disputes. The results remain substantively the same when the ongoing MID
years are dropped from the sample.
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interests.

Table 1
Descriptive Statistics.
MID Initiation
Coal Dependence
Oil Dependence
Natural Gas Dependence
Electricity Dependence
Overall Energy Dependence
Joint Democracy
FP Similarity
Contiguity
Allied
Relative Power
Peace Years
Dyad-Year
Country

Mean

Std Dev

N

0.00094
0.00019
0.00305
0.00026
0.00007
0.00346
0.18669
0.67513
0.02334
0.05712
0.5
31.989
–
–

0.03069
0.00589
0.03645
0.00820
0.00521
0.03857
0.38966
0.30130
0.15097
0.23207
0.37588
23.44575
–
–

1,191,496
1,172,545
1,172,545
1,172,545
1,172,545
1,191,496
1,027,280
1,080,872
1,191,496
1,191,496
1,070,488
1,020,772
1,191,496
196

6.3. Contiguity
Being contiguous increases not only the volume of mutual trade
between countries [71], but also the likelihood of intense conflicts
[72,73]. Underlying arguments explain the relationship between a
geographical proximity and conflict by referring to the contact theor
y—conflicts of interest are observed more likely between countries
having frequent levels of contact [9]—or the issue salience—geo
graphical proximity may lead to conflicts related to severer issues more
frequently between countries, such as territorial issues [74]. Similar
arguments might also remain valid for trade–conflict nexus: higher
levels of interaction led by trade might trigger conflicts over a trading
relationship or other issues. We refer to a dyad as contiguous if dyad the
two countries are contiguous on land or separated by<150 miles of
water [75].

international relations [64]. Such similarity in regime types also affects
trading relations in a positive direction [65,66]. To identify jointly
democratic dyads, we use Polity IV data [67], where a country is coded
as a democracy if the country has a Polity score (democracy score
–autocracy score) of six or greater. When both countries are de
mocracies, the variable takes on a value of 1.

6.4. Relative power
Whether preponderance or balance of power between two countries
leads to peaceful relationship has led to a large debate [76,77], where
empirics have increasingly shown that power preponderance is condu
cive to peaceful relations [72,78]. We use Composite Index of National
Capabilities (CINC) dataset to operationalize relative power of two
countries in a given dyad, where the index ranges from zero to one [79].
The relative power variable measures the share of dyadic capabilities
possessed by the potential initiator, i.e., CINCinitiator/(CINCinitiator +
CINCtarget) [80].

6.2. Foreign policy similarity
Since a conflict of interest between states is one of the main reasons
for them to engage in a dispute, the extent to which their international
interests are in compliance with one another may also affect conflict
propensities within a dyad. Conflict is presumed to be less likely be
tween countries having agreed on major issues in their foreign policies
[68,69]. We use similarity of United Nations General Assembly voting
patterns obtained from FPSIM Dataset [70]. Each similarity score ranges
from − 1 to 1; larger numbers indicate greater similarity in international

6.5. Alliances
Alliance ties may affect both the likelihood of observing conflict
within a dyad and the level of trade between states. Scholarly studies

Table 2
Dependence on Energy and MID Initiation.

Overall Energy
Dependence
Joint Democracy
FP Similarity
Contiguous
Allied
Rel Power of Importer
Peace Years
Peace Years2
Peace Years3
Constant
ln(sigma1)
ln(sigma2)
ln(sigmae)
Observations
Number of groups

Random Effects, unrestricted
sample

Random Effects, restricted
sample

Random Coefficients, unrestricted
sample

Random Coefficients, restricted
sample

− 0.00764***

− 0.0137**

− 0.0185*

− 0.0112**

(0.00126)
− 0.000218*
(0.000123)
− 0.00252***
(0.000188)
0.0272***
(0.000404)
8.59E-05
(0.000258)
0.000561***
(0.000176)
− 0.000223***
(9.54e-06)
3.09e-06***
(1.84e-07)
− 1.18e-08***
(8.66e-10)
0.00539***
(0.000211)
− 4.712***
(0.00610)
− 3.425***
(0.000788)

(0.00542)
− 0.00368***
(0.000986)
− 0.0112***
(0.00135)
0.0243***
(0.00153)
0.000148
(0.00151)
0.00306**
(0.00135)
− 0.00176***
(7.65e-05)
2.39e-05***
(1.40e-06)
− 8.88e-08***
(6.40e-09)
0.0357***
(0.00155)
− 3.688***
(0.0199)
− 2.368***
(0.00247)

834,371
30,280

84,901
2,993

(0.00972)
8.88E-05
(0.000281)
− 0.00225***
(0.000621)
0.0272***
(0.00315)
− 0.000111
(0.000574)
− 0.00252***
(0.000456)
− 0.000382***
(5.38e-05)
4.87e-06***
(7.30e-07)
− 1.79e-08***
(2.87e-09)
0.00953***
(0.00148)
− 2.216***
(0.336)
− 5.893***
(0.0956)
− 3.391***
(0.0705)
834,371
186

(0.00498)
− 0.000738
(0.000961)
− 0.0110***
(0.00227)
0.0254***
(0.00438)
− 0.000349
(0.00192)
− 0.0118**
(0.00599)
− 0.00236***
(0.000245)
3.08e-05***
(3.48e-06)
− 1.12e-07***
(1.39e-08)
0.0481***
(0.00486)
− 19.55**
(9.366)
− 4.159***
(0.101)
− 2.343***
(0.0633)
84,901
179

Dependent variable: Initiation from importer to exporter.
Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3
Coal Dependence and MID Initiation.

Coal Dependence
Joint Democracy
FP Similarity
Contiguous
Allied
Rel Power of
Importer
Peace Years
Peace Years2
Peace Years3
Constant
ln(sigma1)
ln(sigma2)
ln(sigmae)
Observations
Number of groups

Random Effects, unrestricted
sample

Random Effects, restricted
sample

Random Coefficients, unrestricted
sample

Random Coefficients, restricted
sample

− 0.00758
(0.00685)
− 0.000217*
(0.000124)
− 0.00249***
(0.000189)
0.0270***
(0.000403)
1.20E-05
(0.000258)
0.000605***

− 0.0062
(0.0237)
− 0.00371***
(0.000988)
− 0.0111***
(0.00135)
0.0240***
(0.00152)
− 8.70E-05
(0.00151)
0.00339**

− 0.110*
(0.0639)
7.92E-05
(0.000279)
− 0.00223***
(0.000626)
0.0265***
(0.00309)
− 0.000306
(0.000583)
− 0.00241***

− 0.0136
(0.0194)
− 0.000653
(0.000960)
− 0.0109***
(0.00226)
0.0250***
(0.00434)
− 0.000586
(0.00193)
− 0.0113*

(0.000176)
− 0.000226***
(9.59e-06)
3.14e-06***
(1.85e-07)
− 1.20e-08***
(8.69e-10)
0.00539***
(0.000211)
− 4.710***
(0.00610)
− 3.425***
(0.000789)

(0.00135)
− 0.00177***
(7.67e-05)
2.41e-05***
(1.41e-06)
− 8.95e-08***
(6.41e-09)
0.0356***
(0.00155)
− 3.687***
(0.0199)
− 2.368***
(0.00247)

833,155
30,270

84,829
2,993

(0.000452)
− 0.000391***
(5.44e-05)
5.01e-06***
(7.39e-07)
− 1.85e-08***
(2.90e-09)
0.00958***
(0.00148)
− 0.539
(0.363)
− 5.892***
(0.0961)
− 3.390***
(0.0704)
833,155
186

(0.00595)
− 0.00237***
(0.000246)
3.10e-05***
(3.49e-06)
− 1.13e-07***
(1.39e-08)
0.0480***
(0.00485)
− 14.59
(15.21)
− 4.158***
(0.102)
− 2.342***
(0.0633)
84,829
179

Dependent variable: Initiation from importer to exporter.
Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 4
Oil Dependence and MID Initiation.

Oil Dependence
Joint Democracy
FP Similarity
Contiguous
Allied
Rel Power of
Importer
Peace Years
Peace Years2
Peace Years3
Constant
ln(sigma1)
ln(sigma2)
ln(sigmae)
Observations
Number of groups

Random Effects, unrestricted
sample

Random Effects, restricted
sample

Random Coefficients, unrestricted
sample

Random Coefficients, restricted
sample

− 0.00624***
(0.00136)
− 0.000218*
(0.000124)
− 0.00250***
(0.000189)
0.0272***
(0.000404)
4.37E-05
(0.000258)
0.000571***

− 0.0122**
(0.00621)
− 0.00367***
(0.000987)
− 0.0112***
(0.00135)
0.0242***
(0.00153)
− 2.47E-05
(0.00151)
0.00315**

− 0.0167*
(0.00938)
8.46E-05
(0.000283)
− 0.00224***
(0.000621)
0.0271***
(0.00312)
− 0.000156
(0.000581)
− 0.00251***

− 0.0104*
(0.00587)
− 0.000673
(0.000959)
− 0.0109***
(0.00227)
0.0253***
(0.00437)
− 0.000498
(0.00193)
− 0.0116*

(0.000176)
− 0.000226***
(9.59e-06)
3.13e-06***
(1.85e-07)
− 1.20e-08***
(8.69e-10)
0.00542***
(0.000211)
− 4.711***
(0.00611)
− 3.425***
(0.000789)

(0.00135)
− 0.00177***
(7.67e-05)
2.41e-05***
(1.41e-06)
− 8.95e-08***
(6.40e-09)
0.0358***
(0.00155)
− 3.688***
(0.0200)
− 2.368***
(0.00247)

833,155
30,270

84,829
2,993

(0.000455)
− 0.000386***
(5.41e-05)
4.94e-06***
(7.35e-07)
− 1.81e-08***
(2.88e-09)
0.00958***
(0.00148)
− 2.222***
(0.313)
− 5.895***
(0.0958)
− 3.391***
(0.0705)
84,829
186

(0.00596)
− 0.00237***
(0.000246)
3.09e-05***
(3.49e-06)
− 1.13e-07***
(1.39e-08)
0.0482***
(0.00486)
− 15.92
(17.29)
− 4.161***
(0.102)
− 2.342***
(0.0633)
84,829
179

Dependent variable: Initiation from importer to exporter.
Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5
Natural Gas Dependence and MID Initiation.

NG Dependence
Joint Democracy
FP Similarity
Contiguous
Allied
Rel Power of
Importer
Peace Years
Peace Years2
Peace Years3
Constant
ln(sigma1)
ln(sigma2)
ln(sigmae)
Observations
Number of groups

Random Effects, unrestricted
sample

Random Effects, restricted
sample

Random Coefficients, unrestricted
sample

Random Coefficients, restricted
sample

− 0.0294***
(0.00546)
− 0.000217*
(0.000124)
− 0.00250***
(0.000189)
0.0272***
(0.000404)
5.93E-05
(0.000258)
0.000588***

− 0.0319*
(0.0168)
− 0.00372***
(0.000987)
− 0.0111***
(0.00135)
0.0241***
(0.00152)
6.64E-05
(0.00152)
0.00324**

− 0.0988***
(0.0330)
6.79E-05
(0.000282)
− 0.00224***
(0.000622)
0.0267***
(0.00309)
− 0.000231
(0.000585)
− 0.00244***

− 0.0201
(0.0127)
− 0.00072
(0.000965)
− 0.0109***
(0.00226)
0.0251***
(0.00432)
− 0.00046
(0.00193)
− 0.0114*

(0.000176)
− 0.000226***
(9.59e-06)
3.13e-06***
(1.85e-07)
− 1.20e-08***
(8.69e-10)
0.00540***
(0.000211)
− 4.710***
(0.00610)
− 3.425***
(0.000789)

(0.00135)
− 0.00177***
(7.67e-05)
2.41e-05***
(1.41e-06)
− 8.95e-08***
(6.41e-09)
0.0357***
(0.00155)
− 3.687***
(0.0199)
− 2.368***
(0.00247)

833,155
30,270

84,829
2,993

(0.000457)
− 0.000391***
(5.42e-05)
4.99e-06***
(7.37e-07)
− 1.84e-08***
(2.89e-09)
0.00960***
(0.00148)
− 1.493***
(0.329)
− 5.885***
(0.0943)
− 3.390***
(0.0704)
833,155
186

(0.00594)
− 0.00237***
(0.000246)
3.10e-05***
(3.49e-06)
− 1.13e-07***
(1.39e-08)
0.0481***
0.0481***
− 11.84
(14.04)
− 4.161***
(0.102)
− 2.342***
(0.0633)
84,829
179

Dependent variable: Initiation from importer to exporter.
Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

hypothesize that alliance ties make conflict between states less likely.
Although such a hypothesis lacks firm theoretical and empirical agree
ment [68,72], many empirical studies have included a variable corre
sponding to formal security alliances in their models of conflict
initiation [81]. Besides having influence the conflict proneness within a
dyad, alliance ties may also affect the level of trade between state
—states are more likely to trade with their allies [82]. To operationalize
interstate alliance, we use Gibler and Sarkees’s [83] defense pacts data.
“Allied” is a dichotomous variable equal to one if states have a defense
pact with one another. Defense pacts indicate whether parties of the
dyad both join in a treaty of alliance providing security guarantees of
mutual assistance in the incidence either party is attacked. This type of
alliance indicates the highest degree of common security interests.

militarily should either of them wished to do so [85,86]. Politically
relevant dyads are defined as pairs of countries that share a land border,
are separated by a maximum of 150 miles of sea or contain at least one
major power.11
We establish our empirical baseline with dyad-specific random ef
fects models in each set of regressions grouped by energy resource.
Although our models control for various dyad specific factors, the lack of
a strong ex-ante theory suggests we take a conservative approach in
controlling for unobserved factors that may moderate the relationship
between energy dependence and the possibility of MID initiation. Our
next step is to allow for the coefficient of the energy dependence vari
ables to vary by each importer country. We expect that various unob
served importer specific factors, such as the country’s political
institutions, the political and economic organizations in its region, its
historical heritage in foreign policy, among others will condition the
relationship between the level of energy dependence an importer has
towards and its propensity to initiate conflict against a supplier country.
While we do not impose an ex-ante expectation as to what factors con
dition this relationship, we hope to parse out suggestive patterns by
eyeballing which countries significantly deviate from the mean effect
and in what direction.
In Table 2, we test whether an increase in overall energy dependence
level pacifies an importer or makes it more aggressive against its
exporter, hence contrasting Hypothesis 1a with 1b. All models favor the
liberal proposition (Hypothesis 1b) that increased levels of energy trade
pacifies relations. Our set of models also justify our concern that un
observed country and dyad-specific factors matter, hence suggesting

6.6. Temporal Dependence
To control for temporal dependence between events, we employ
linear, squared and cubic specifications of peace years, i.e., the number
of years since the dyad last experienced a militarized dispute [84].
7. Findings and discussion
We present our findings in Tables 2–6. We run all our models with an
unrestricted and a restricted sample. The unrestricted sample includes
all potential interactions from any country towards any other in the
world. The restricted sample is confined to “politically relevant” dyads,
that is pairs of countries that have a feasible chance of interacting

11

Major powers are those assumed to possess the ability to project power to
any region in the world. In our study, the United States, China, Russia, United
Kingdom and France are treated as major powers for our whole time frame;
Japan and Germany are treated as major powers from 1991 onwards, as defined
by the Correlates of War Project [87].
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their importers more (e.g., Kyrgyzstan). The attenuated effect of energy
dependence on peaceful relations draws attention to the already tense
relations in the blue waters of East Asia (e.g., China, Japan, S. Korea).
Sub-Saharan Africa does not exhibit a discernible intra-continental
pattern. Moving beyond regions, we also see that oil and gas exporting
countries are less deterred by their level of dependency on energy im
ports in other resources to other exporter countries (with the exception
of Turkmenistan, which is a landlocked country).
While most of the country-specific coefficients are significant, the
marginal effect of our overall energy dependence appears relative
limited from our random coefficient model. For instance, an “average”
importer that imports 1% of its annual energy from an exporter country
has a chance of 1.4% to initiate a conflict against that exporter, setting
the rest of the variables to their medians and means with 10 years of
peaceful relations in our random coefficient model run on the unre
stricted sample. Increasing this level of overall energy dependence to 5%
decreases the probability of MID to 1.36%, pointing to a 3% decrease in
baseline probability. An increase from a 5% to 10% overall energy
dependence causes a 4.2% shift in baseline probability to 1.3% in a
given dyad year. The relative pacifying effect of overall energy flows is
higher from our random coefficient model run on the unrestricted
sample. The corresponding reduction in baseline probability of conflict
for shifts from 1% to 5% and 5% to 10% are 23% (0.32% to 0.25%) and
37.4% (0.25% 60 0.16%), respectively.14 The varying pacifying effects
different energy sources have on potential initiators may be causing
these inconsequential results. To recall, our theoretical expectation is
that more fungible energy sources for which a global market exists (e.g.,
coal and oil) are less effective pacifiers for their importers, compared to
less fungible energy sources that require committed energy infrastruc
ture (e.g. gas and direct imports of electricity).
To further unpack the relationship between energy flows and inter
state conflict, Tables 3–6 test the effect each specific energy resource has
on the probability of an importer initiating conflict against its relative
exporter. The coefficients for coal dependence turn out to be insignifi
cant.15 Our findings are nuanced for oil. In line with our expectations,
the effect of oil dependence is slightly more significant than coal,
although its marginal effect is smaller than the overall energy depen
dence variable presented in Table 2. The marginal effects on the initi
ation of MID is very similar that of overall energy dependence figures. A
shift from 1% to 5% dependence shifts the baseline probability of MID
initiation by 6%, from 1.1% to 1.06% in an average dyad, as depicted
above, in our restricted sample. A shift from 5% to 10% dependence to
oil imports in overall energy consumption in an importing country shifts
the baseline probability by 7.9%, from 1.06% to 0.97%. in a given year
within an average dyad.
Results presented in Table 5 indicate dependence to natural gas is a
more potent pacifier for the importer, although one interesting caveat is
that the coefficient for the restricted sample in our random coefficient
model is not statistically significant.16 The pacifying effect for natural
gas is more pronounced seen in the unrestricted sample. When an im
porter’s dependence on an exporter’s natural gas increases from 1% to
5%, its probability of initiating a MID against that exporter decreases
from 2.9% to 2.5% indicating a 15% drop in baseline probability. An

Table 6
Electricity Dependence and MID Initiation.

Electricity
Dependence
Joint
Democracy
FP Similarity
Contiguous
Allied
Rel Power of
Importer
Peace Years
Peace Years2
Peace Years3
Constant
Observations
Number of
groups

Random Effects,
unrestricted sample

Random Effects,
restricted sample

Random
Coefficients,
restricted sample

− 0.0316***

− 0.031

− 0.0450*

(0.00745)
− 0.000216*

(0.0238)
− 0.00369***

(0.0236)
− 0.00063

(0.000124)
− 0.00249***
(0.000189)
0.0271***
(0.000403)
5.68E-06
(0.000258)
0.000605***

(0.000987)
− 0.0111***
(0.00135)
0.0241***
(0.00152)
− 0.00012
(0.00151)
0.00338**

(0.000882)
− 0.0109***
(0.00108)
0.0251***
(0.00118)
− 0.00063
(0.00111)
− 0.0113***

(0.000176)
− 0.000226***
(9.59e-06)
3.13e-06***
(1.85e-07)
− 1.20e-08***
(8.69e-10)
0.00538***
(0.000211)
833,155
30,270

(0.00134)
− 0.00177***
(7.67e-05)
2.41e-05***
(1.41e-06)
− 8.95e-08***
(6.41e-09)
0.0356***
(0.00155)
84,829
2,993

(0.00188)
− 0.00237***
(6.49e-05)
3.10e-05***
(1.15e-06)
− 1.13e-07***
(5.15e-09)
0.0480***
(0.00168)
84,829
179

Dependent variable: Initiation from importer to exporter.
Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

further theory-driven research.12
That said, do unobserved country specific effects exhibit discernible
patterns? To answer this question, Fig. 1 summarizes which countries
significantly deviate from the sample mean and by what magnitude in
our random coefficients model.13 Eyeballing this data renders inter
esting insights. One such insight is that regions seem to matter,
reflecting a similar debate in geopolitics [88,89]. Energy dependence
seems to be a less effective pacifier in the American continent compared
to other continents. The figures for Europe confirm various case studies
that highlight the eastern/western divide in European infrastructure in
general, and energy infrastructure in particular: Central and Eastern
European countries, especially those that depend on Russian exports (e.
g., Latvia, Belarus), are significantly less likely to initiate conflicts
against their energy suppliers compared to Western European countries.
In Asia, energy dependence seems to pacify landlocked countries against

12
The possibility of reverse causality/endogeneity remains an important issue
for the inferences we make in our paper. Countries may choose to buy energy
from suppliers with whom they enjoy cordial relations to start with, suggesting
the line of causality may run in reverse. We take some precautions to address
such potential causality. First, dyad and country-level effects control for base
line propensity for the importer to initiate conflict against the exporter. Surely,
this baseline effect can vary over time (e.g., due to the end of Cold War). We
also control for ex-ante foreign policy preference similarity between the two
countries, and peace years. In addition, if endogeneity were a dominant force,
we would expect oil and coal (where importers can choose their trading part
ners more easily) to be stronger pacifiers than gas and electricity (where ge
ography can, to a certain extent, “dictate” with whom an importer can trade
with). Our results suggest the opposite. Finally, a wealth of cases (e.g., RussiaGermany, UAE-Qatar) suggest acute conflicts within a dyad do not necessarily
disrupt trade in energy. Surely, potential endogeneity in the relationship be
tween energy flows and interstate relations merits further analyses, and
possibly a series of papers, on its own. Being one of the first large-N analysis on
this topic, this study remains agnostic on this front.
13
We chose to represent results from the restricted sample for ease of analysis.
Coefficients for individual countries can be found in Appendix A.

14
One of the reasons of this increase is that the “average” dyad in the unre
stricted sample is quite peaceful; the use of military force between Botswana
and Moldova, or Micronesia and Bolivia is improbable. Any deviation from this
baseline probability will, therefore, be large.
15
The coefficient for coal dependence in our random coefficient model run on
the unrestricted sample is significant at 10%, two-tailed.
16
Although the sign is in the expected direction, we suspect self-selection may
be playing a role here amongst politically relevant dyads. Alternatively, certain
rivalries that have carried over from Cold War, such as those between Russia
and its now gas customers in the “West” may have reduced the magnitude of the
coefficient.
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Fig. 1. Country-specific deviations from average effect of energy dependence on conflict initiation * Country-specific deviations from the average effect of
energy dependence on conflict initiation expressed as percentages. Darker colors indicate a weaker pacifying effect higher levels of energy dependence has on MID
initiation. Country-specific effects were calculated from the random coefficients regression with restricted sample displayed in Table 2.

Fig. 2. Regression Coefficients of Energy Dependence by Energy Resource Type.

increase in dependency from 5% to 10% leads to a corresponding
decrease from 2.5% to 2%, resulting in a 20% drop in baseline proba
bility for that year.
Our findings for electricity dependence point out to a negative
relationship. A very large portion of the dyads do not trade electricity at
all creating a large group of zeros, which prevented our random co
efficients model to converge using the full, unrestricted sample. The
simulated of effects of dependency on imports of electricity run on the

same model using the restricted sample are slightly larger than those of
oil, but smaller than those of natural gas. When an importer’s depen
dence on imported electricity from a specific exporter in an “average”
dyad increase from 1% to 5%, the probability of that importer initiating
a MID decrease from 3.9% to 3.7%, reflecting a 4.7% drop in baseline
probability. An increase from 5% to 10% leads to a decrease of the
probability of MID initiation from 3.7% to 3.5%, reflecting a 6% drop in
baseline probability. Fig. 2 juxtaposes coefficients for our energy flow
9
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variables from the random effects regressions with 95% confidence in
tervals around them. The center points in Fig. 2 also indicate the pre
dicted reduction in the possibility of a MID initiation by an importer
against its exporter, as a result of a one percent increase in the share of
that energy import’s share in the overall total primary energy supply of
the importer.
Our control variables reflect general findings in the literature, hence
increasing the validity of our results. Having similar foreign policy
preferences, being jointly democratic pacifies dyads.17 We find incon
sistent results for relative power. Contiguity, as expected, is a significant
and strong predictor of MID initiation.

supplier. In doing so, we also dissect interstate energy flows into various
components namely coal, oil, gas and electricity, and assess the indi
vidual effect each resource has on dyadic relations of peace and conflict.
The findings confirm our main expectation; energy dependency
pacifies importers against their importers. Further analyses suggest that
the level of trade in coal and oil, the more fungible of the two energy
sources, seem to have no effect on the propensity of MID initiation while
higher levels of natural gas and electricity trade seem to pacify importers
against their exporters. These findings reflect Bell and Long’s [91]
argument that the more global the market becomes for a trade com
modity, i.e., the easier importer countries can shift to other suppliers,
the less reason these importers will feel the need to coerce their ex
porters by employing militarized force. Our random coefficient models
also indicate that the pacifying effect of energy trade varies by region;
for instance, Eastern European importers seem to cultivate more
peaceful relations with their energy suppliers than Western European
importers.
Being one of the first to cover the globe over an extensive period
—from 1978 to 2010—, this study inevitably overlooks certain regionand technology-specific details. Noting the exploratory nature of this
study, we adopted an inductive approach and chose to strike a balance
between being theoretically agnostic while maintaining analytical
tractability. In doing so, we also hope our findings will motivate future
research on identifying systematic factors that condition the relationship
between energy dependence of an importer and the foreign policy it
formulates towards its suppliers.
Despite this inductive approach, our findings are robust to various
empirical specifications. Means of incorporating such details into our
framework suggest several promising avenues of future research. The
first of these avenues relates to how technological change reshapes en
ergy dependence. Advancements in oil refining technology over the last
two decades, for instance, might have allowed refineries to process a
wider-range of crude mixes, hence making them less-dependent on a
specific type of oil. Advances in LNGfication may similarly be making
natural gas more fungible.19 Global investments in degasification and
regasification capacity have been moving natural gas towards being a
truly global commodity, potentially decreasing the political lock-in ef
fect pipelines were arguably creating otherwise. Logistic bottlenecks
constitute another detail that our analyses overlook. Energy suppliers or
transit countries who also command over logistical means to deliver
may be more valuable to importers when such means (such as oil or LNG
tankers) are scarce.
This study operationalizes energy dependence via realized flows but
does not account for an importer country’s ability to substitute among
potential suppliers for an energy source. While we establish a strong link
between the level of fungibility of an energy source and its pacifying
effect, future studies could control for the level of diversification an
importer has within a specific type of energy source. The construction of
an LNG terminal, for instance, could reduce the dependency an importer
has on a supplier that supplies gas via pipelines, even if the LNG terminal
does not operate at full capacity. Further disaggregation of an importer’s
region- or industry-specific dependency could also unearth interesting
patterns of how energy trade shapes foreign policy. To illustrate, such
industry-specific dependency may become especially salient if certain
sectors of the importer’s industry become dependent on low-carbon
energy sources such as green hydrogen in the future.20
The rise of renewable energy is worth special attention. Increasing
levels of international trade in electricity are very likely to challenge the

8. Robustness checks
We ran a series of additional regressions to check the robustness of
our results. The first two robustness tests were run only with random
effects for brevity. First, we asked whether our findings hold at higher
levels of hostility, and, therefore, reran our random effects regressions
with two additional outcome variables: MIDs that were reciprocated by
the exporter, and MIDs that led to at least one military fatality.
Tables B1.1 and B1.2 in the appendix display the results. Our findings
indicate that importers are reluctant to signal discontent against their
energy suppliers via lower-level militarized disputes but are willing to
initiate higher level hostilities. Still, trade in natural gas and electricity
remain to be statistically significant pacifiers, strengthening our argu
ment that dependence on non-fungible energy flows makes importers
more reluctant to employ their military against their suppliers. Second,
we regressed MID initiation on all four types of energy flows at once to
rule out the possibility that the pacifying relationship is in fact driven by
only one type of source (e.g., natural gas). Results displayed in
Table B2.1 echo our original findings. Third, we constructed a measure
of non-energy trade flows from an exporter to the importer.18 When we
add this variable to our random effects and random coefficient models as
an additional independent variable, the results remain substantively the
same, as shown in Table B3.1. The only exception appears to be the
coefficients for oil dependence, whose level of significance slightly de
creases in random effects regressions.
9. Conclusion
Energy remains to be the most important traded commodity in the
world. Economic progress, social development and national security of a
state necessitate dependable and affordable energy. As a result, securing
affordable and sustained flow of energy resources has been a major
foreign policy objective of modern societies. Despite the salience of
energy for an item in a state’s foreign policy, few studies have system
atically analyzed how energy flows affect interstate relations in a largeN setting. Using the recently released Global Energy Relations Dataset
that covers the globe between 1978 and 2014, we conduct one of the
first such systematic analysis and look at whether an importer’s level of
energy dependency to an exporter affects its behavior towards this
17
The occasional non-significance of the joint democracy variables can be
attributed to its high level of correlation with the foreign policy similarity
variable.
18
In constructing this variable, we followed three main steps. First, we
identified reported energy resource flows using UN COMTRADE and the ATLAS
of Economics Complexity databases in current U.S. dollar amounts. Using 2digit (SITC – revision 2) detail levels for commodity type (32–35), we calcu
lated the U.S. dollar value of reported energy flows from one country to
another. To calculate levels of non-energy trade flows within a dyad at a given
year, we subtracted these yearly figures for energy trade from each dyad’s total
trade in that given year. Total trade figures were obtained from Barbieri and
Keshk’s [90] dyadic trade dataset for years between 1978 and 2014. Finally, we
calculated non-energy trade dependence for an energy importer country by
using the conventional formula of exports+imports/GDP.

19
Adding two dummies that indicate whether (1) a gas pipeline exists be
tween an importer and an exporter or (2) gas was traded via this pipeline be
tween these two countries did not change our findings regarding the pacifying
effect natural gas trade has on MID initation. These additional results are pre
sented in our online appendix.
20
We thank one of the reviewers for bringing this point to our attention.
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validity of our discussion in this study. The increase in cross-border
electricity trade, especially due to the advance of renewables, is
shaping the way countries are relating to each other via energy. Bhutan
derives about a third of its GDP from exports of hydroelectricity [92].
Should Ethiopia succeed to complete its Grand Ethiopian Renaissance
Dam project, its energy exports may be a re-defining factor in Ethiopia’s
relations with its neighbors [93]. Various other countries are investing
in solar and wind power with the view of exporting some of this energy
to their neighbors.
As a result, trade in renewable electricity may be creating new forms
of interdependencies that may not necessarily be captured by our energy
flow data. Indeed, recent debates on global politics of energy have also
started focusing on the governance of trade in renewable energy and
electricity in the world [94,95]. Although renewable energy requires
high levels of investment at the beginning, marginal cost is effectively
zero for the producer thereafter. Demand is instantaneous, i.e., a so
phisticated and secure infrastructure should be present to deliver elec
tricity across borders. Meanwhile, electricity from renewables that is not
traded is instantaneously spoiled, i.e., cannot be stored (unlike oil in
tankers) for future use.21 In addition, flow of electricity requires trans
mission lines across borders, adding a further layer of complication,
especially with respect to any transit states involved. To illustrate, after
United Kingdom finalized its Brexit decision, France and Ireland
concluded the Celtic Interconnector project which provisions for the
establishment of a direct underwater connection between the two
countries. China has been floating the idea of forming ultrahigh voltage
transmission networks to wheel renewable energy across hemispheres,
making use of day-time and seasonal differences [96]. Should such
large-scale projects come to fruition, the debate on geopolitical impli
cations of interstate renewable energy flows will certainly escalate from
a dyadic/regional to a global perspective.
Our study provides an initial comparative insight into how trade in
electricity may influence interstate relations differently than trade in
conventional energy sources such as oil and gas. Extending our time
frame to 2021, hence capturing the boom in the solar and wind power
capacity, may allow for nuanced analysis on renewables and interstate
relations. This study’s focus on exclusive focus on flows of energy is
another shortcoming for assessing the effect energy transition may have
on geopolitics. Recent developments suggest that trade in rare earth
minerals, critical to the construction of renewable energy generation
and storage equipment, can cause conflict between states as much as the
flow of energy itself [97,98,99]. Switching to a wider lens, future studies
can incorporate such non-traded commodity “bottlenecks” in energy
flows (e.g., critical raw materials, oil refinery capacity, pumping ca
pacity of natural gas pipelines) into their analysis of energy flows and
interstate relations.

org/10.1016/j.erss.2021.102133.
References
[1] T. Romanova, Energy demand: security for suppliers? In International Handbook of
Energy Security, Edward Elgar Publishing (2013) 239–257.
[2] J. Krane, Energy Kingdoms: Oil and Political Survival in the Persian Gulf, Columbia
University Press, New York, 2019.
[3] O.Z. Gökçe, E. Hatipoglu, in: Documenting Energy Flows between States: The
Global Energy Relations Dataset (GERD) 1978-2014, ISA Midwest, 2019. In
preparation.
[4] S.W. Polachek, Conflict and trade, J. Confl. Resolut. 24 (1980) 55–78.
[5] P. Liberman, Does Conquest Pay? Princeton University Press, Princeton,
Chichester, The Exploitation of Occupied Industrial Societies, 1996.
[6] C.F. Gelpi, J.M. Grieco, Democracy, interdependence, and the sources of the liberal
peace, J. Peace Res. 45 (1) (2008) 17–36.
[7] E.D. Mansfield, B.M. Pollins, The study of interdependence and conflict: Recent
advances, open questions, and directions for future research, J. Confl. Resolut. 45
(6) (2008) 834–859.
[8] Q. Li, R. Reuveny, Does trade prevent or promote interstate conflict initiation?
J. Peace Res. 48 (4) (2011) 437–453.
[9] K.N. Waltz, Theory of International Politics, Random House, New York, 1979.
[10] B. Buzan, Economic structure and international security: The limits of the liberal
case, Intl. Organ. 38 (4) (1984) 597–624.
[11] M. Mastanduno, Do relative gains matter? in: D.A. Baldwin (Ed.), Neorealism and
Neoliberalism: The Contemporary Debate Columbia University Press, New York,
1993, pp. 250–269.
[12] J.M. Grieco, Anarchy and the limits of cooperation: A realist critique of the newest
liberal institutionalism, Int. Organ. 42 (3) (1988) 485–507.
[13] K. Barbieri, The Liberal Illusion: Does Trade Promote Peace? Ann Arbor, Michigan
University Press, MI, 2005.
[14] J.J. Mearsheimer, Disorder restored, in: G. Allison, G.F. Treverton (Eds.),
Rethinking America’s Security, W.W. Norton, New York, 1992, pp. 213–237, p.
223.
[15] J.J. Mearsheimer, Back to the future: Instability in Europe after the Cold War, Int.
Secur. 15 (1) (1990) 5–56, p. 45.
[16] T. Van de Graaf, B.K. Sovacool, A. Ghosh, F. Kern, M.T. Klare, States, markets, and
institutions: Integrating international political economy and global energy politics,
in: The Palgrave Handbook of the International Political Economy of Energy,
Palgrave Macmillan, London, 2016, pp. 3–44.
[17] C.E. Ziegler, R. Menon, Neomercantilism and great-power energy competition in
Central Asia and the Caspian, Strateg. Stud. Q. 8 (2) (2014) 17–41, pp. 18–19.
[18] H. Hegre, J.R. Oneal, B. Russett, Trade Does Promote Peace: New Simultaneous
Estimates of the Reciprocal Effects of Trade and Conflict, J. Peace Res. 47 (6)
(2010) 763–774.
[19] M. Bussmann, Foreign Direct Investment and Militarized International Conflict,
J. Peace Res. 47 (2) (2010) 143–153.
[20] J.D. Morrow, When Do “Relative Gains” Impede Trade? J. Confl. Resolut. 41 (1)
(1997) 12–37.
[21] H. Dorussen, Heterogeneous Trade Interests and Conflict: What You Trade Matters,
J. Confl. Resolut. 50 (1) (2006) 87–107.
[22] C.F. Goenner, From Toys to Warships: Interdependence and the Effects of
Disaggregated Trade on Militarized Disputes, J. Peace Res. 47 (5) (2010) 547–559.
[23] T.M. Peterson, C.G. Thies, Beyond Ricardo: The link between intra-industry trade
and peace, Br. J. Polit. Sci. (2012) 747–767.
[24] R. Rosecrance, P. Thompson, Trade, foreign investment, and security, Annu. Rev.
Polit. Sci. 6 (2003) 377–398.
[25] J.D. Wilson, Energy Interdependence, in: K.J. Hancock, J.E. Allison (Eds.), The
Oxford Handbook of Energy Politics, Oxford University Press, 2018.
[26] United Nations Conference on Trade and Development Facts and figures on
commodities and commodities trade Available from: http://unctad.
org/en/pages/InformationNoteDetails.aspx?OriginalVersionID=38 2013.
[27] Y. Lee, Interdependence, issue importance, and the 2009 Russia-Ukraine gas
conflict, Energy Policy 102 (March) (2017) 199–209.
[28] Mueller F., Energy Security: Demands Imposed on German and European Foreign
Policy by a Changed Configuration in the World Energy Market (SWP Research
Paper No. RP 2 (English version of SWP-Studie 33/06) (2007). Berlin, Germany.
[29] S. Mueller-Kraenner, Energy Security, Earthscan, London, 2007.
[30] B. Shaffer, Energy Politics, University of Pennsylvania Press, Philadelphia,
Philadelphia, 2009.
[31] A. Månsson, Andre, A resource curse for renewables? Conflict and cooperation in
the renewable energy sector, Energy Res. Soc. Sci. 10 (2015) 1–9.
[32] M.L. Ross, How Do natural resources influence civil war? Evidence from thirteen
cases, Int. Organ. 58 (1) (2004) 35–67.
[33] J.D. Colgan, Fueling the fire: Pathways from oil to war, Int. Secur. 38 (2013)
147–180.
[34] J.D. Colgan, Oil and revolutionary governments: fuel for international conflict, Int.
Organ. 64 (4) (2010) 661–694.
[35] C.S. Hendrix, Oil prices and interstate conflict, Confl. Manag. Peace Sci. 34 (6)
(2015) 575–596.
[36] J.D. Colgan, J.B. Stockbruegger, Energy and international conflict, in: K.
J. Hancock, J.E. Allison (Eds.), The Oxford Handbook of Energy Politics, Oxford
University Press, 2018.

Declaration of Competing Interest
The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Acknowledgment
The authors would like to thank the reviewers, the editors of ERSS,
and Abdulrehman Mohsen for their invaluable input. A previous version
of this manuscript was presented at the 2021 ISA Midwest Conference.
Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.
21
Developments in battery storage and hydrogen technology may make
renewable electricity “storable” in the medium term.

11

O.Z. Gökçe et al.

Energy Research & Social Science 78 (2021) 102133
[68] B. Bueno de Mesquita, The War Trap, Yale University Press, New Haven, 1981.
[69] E. Gartzke, Kant we all just get along? Opportunity, willingness, and the origins of
the democratic peace, Am. J. Political Sci. 42 (1) (1998) 1–27.
[70] F.M. Hage, Choice or circumstance?Adjusting measures of foreign policy similarity
for chance agreement, Polit. Anal. 19 (3) (2011) 287–305.
[71] R.W. Arad, S. Hirsch, Peacemaking and vested interests: International economic
transactions, Int. Stud. Q. 25 (3) (1981) 439–468.
[72] S.A. Bremer, Dangerous dyads: Conditions affecting the likelihood of interstate
war, 1816–1965, J. Confl. Resolut. 36 (2) (1992) 309–341.
[73] J. Vasquez, M.T. Henehan, Territorial disputes and the probability of war,
1816–1992, J. Peace Res. 38 (2) (2001) 123–138.
[74] G. Goertz, P.F. Diehl, The empirical importance of enduring rivalries, Int. Interact.
18 (2) (1992) 151–163.
[75] D.M. Stinnett, J. Tir, P.F. Diehl, P. Schafer, C. Gochman, The correlates of war
(COW) project direct contiguity data, version 3.0, Confl. Manag. Peace Sci. 19 (2)
(2002) 59–67.
[76] H.J. Morgenthau, Politics Among Nations: The Struggle for Power and Peace,
Alfred A. Knopf, New York, 1963.
[77] A.F.K. Organski, J. Kugler, The War Ledger, University of Chicago Press, Chicago,
1980.
[78] J. Kugler, D. Lemke, Parity and war: Evaluations and extensions of the war ledger,
University of Michigan Press, Ann Arbor, 1996.
[79] J.D. Singer, S. Bremer, J. Stuckey, Capability distribution, uncertainty, and major
power war, 1820–1965, in: Bruce Russett (Ed.), Peace, War, and Numbers, Sage,
Beverly Hills, 1972, pp. 19–48.
[80] J.D. Singer, Reconstructing the correlates of war dataset on material capabilities of
states, 1816–1985, Int. Interact. 14 (2) (1988) 115–132.
[81] A. Braithwaite, D. Lemke, Unpacking escalation, Confl. Manag. Peace Sci. 28 (2)
(2011) 111–123.
[82] J.S. Gowa, Allies. Adversaries, and International Trade, Princeton University Press
Princeton, 1994.
[83] D.M. Gibler, M. Sarkees, Measuring alliances: The correlates of war formal
interstate alliance dataset, 1816–2000, J. Peace Res. 41 (2) (2004) 211–222.
[84] D.B. Carter, C.S. Signorino, Back to the future: modeling time dependence in binary
data, Political Anal. 18 (3) (2010) 271–292.
[85] D. Lemke, The tyranny of distance: Redefining relevant dyads, Int. Interact. 21 (1)
(1995) 23–38.
[86] M.A. Benson, The relevance of politically relevant dyads in the study of
interdependence and dyadic disputes, Confl. Manag. Peace Sci. 22 (2) (2005)
113–133.
[87] Correlates of War Project. “State System Membership List, v. 2016,” Online, http://
correlatesofwar.org.
[88] D. Lemke, Regions of War and Peace, Cambrige University Press, Cambridge, 2004.
[89] B.G. Buzan, O. Waever, Regions and powers: the structure of international security,
No. 91, Cambridge University Press, 2003.
[90] Barbieri K., Keshk O. M. G. Correlates of War Project Trade Data Set Codebook,
Version 4.0. Online: http://correlatesofwar.org, 2016.
[91] Bell, Sam R., and Andrew G. Long. “Trade Interdependence and the Use of Force:
Do Issues Matter?.” Int. Interact. 42, (5 (2016) 750-773.
[92] International Renewable Energy Agency - IRENA, Renewables Readiness
Assessment: Kingdom of Bhutan. 2019. ISBN: 978-92-9260-164-5.
[93] H. Hussein, M. Grandi, Dynamic political contexts and power asymmetries: the
cases of the Blue Nile and the Yarmouk Rivers, Int. Environ. Agreem. 17 (2017)
795–814.
[94] T. Van de Graaf, Fragmentation in global energy governance: explaining the
creation of IRENA, Glob. Environ. Politics 13 (3) (2013) 14–33.
[95] D. Scholten, M.D. Bazilian, I. Overland, K. Westphal, The geopolitics of renewables:
New board, new game, Energy Policy 138 (2020), 111059.
[96] D. Huang, Y. Shu, J. Ruan, Y. Hu, Ultra-high voltage transmission in China:
Developments, current status and future prospects, Proc. IEEE 97 (3) (2009)
555–583.
[97] M.D. Bazilian, The mineral foundation of the energy transition, The Extractive
Industries and Society 5 (1) (2018) 93–97.
[98] J. Li, K. Peng, P. Wang, N. Zhang, K. Feng, D. Guan, J. Meng, W. Wei, Q. Yang,
Critical rare-earth elements mismatch global wind-power ambitions, One Earth 3
(1) (2020) 116–125.
[99] A. Månberger, B. Johansson, The geopolitics of metals and metalloids used for the
renewable energy transition, Energy Strategy Rev. 26 (2019), 100394.

[37] T. Van de Graaf, F. Zelli, Actors,, institutions and frames in global energy politics,
In The Palgrave handbook of the international political economy of energy,
Palgrave Macmillan, London, 2016, pp. 47–71.
[38] T. Van de Graaf, B.K. Sovacool, Global Energy Politics, John Wiley & Sons (2020)
15.
[39] M.J.C. Crescenzi, Economic Interdependence and Conflict in World Politics,
Rowman and Littlefield Publishers Inc, Lanham, MD, 2005.
[40] P.D. Cameron, Competition in Energy Markets: Law and Regulation in the
European Union, Oxford University Press, Oxford, 2007.
[41] B. Russett, Dimensions of resource dependence: Some elements of rigor in concept
and policy analysis, Int. Organ. 38 (3) (1984) 481–499.
[42] N. Esakova, European energy security: analysing the EU-Russia energy security
regime in terms of interdependence theory, Springer Science & Business Media
(2013) 69.
[43] K.S. Stegen, Deconstructing the “energy weapon”: Russia’s threat to Europe as case
study, Energy Policy 39 (10) (2011) 6505–6513.
[44] R. Bryce, Energy Security: A Global Challenge, The Institute for National Strategic
Studies (2009).
[45] A. Tekin, P.A. Williams, Geo-Politics of the Euro-Asia Energy Nexus: The European
Union, UK, Russia and Turkey. New Security Challenges. Palgrave Macmillan,
2011, pp. 83–84.
[46] L. Kilian, D.P. Murphy, The role of inventories and speculative trading in the global
market for crude oil, J. Appl. Econom. 29 (3) (2014) 454–478.
[47] A. Goldthau, Rhetoric versus reality: Russian threats to European energy supply,
Energy Policy 36 (2) (2008) 686–692.
[48] K.B. Medlock, A. Myers Jaffe, M. O’Sullivan, The global gas market, LNG exports
and the shifting US geopolitical presence, Energy, Strateg. Rev. 5 (2014) 14–25.
[49] S.S. Haghighi, Energy Security, The External Legal Relations for the European
Union with Major Oil and Gas Supplying Countries, in: Modern Studies in European
Law 16, Hart Publishing, Portland, OR, 2007, p. 32.
[50] A. Tekin, P.A. Williams, Geo-Politics of the Euro-Asia Energy Nexus: The European
Union, Russia and Turkey. New Security Challenges, Palgrave Macmillan, UK,
2011, p. 60.
[51] S. Lee, S McLaughlin Mitchell, Energy resources and the risk of conflict in shared
river basins, J. Peace Res. 56 (3) (2019) 336–351.
[52] International Energy Agency (IEA) Coal Report 2019, International Energy Agency,
Paris, 2020.
[53] T. Van de Graaf, J.D. Colgan, Russian gas games or well-oiled conflict? Energy
security and the 2014 Ukraine crisis, Energy Res. Soc. Sci. 24 (2017) (2014) 59–64.
[54] A.N. Stulberg, Out of gas?: Russia, Ukraine, Europe, and the changing geopolitics of
natural gas, Problems of Post-Communism 62 (2) (2015) 112–130.
[55] Ø. Harsem, D.H. Claes, The interdependence of European-Russian energy relations,
Energy Policy 59 (2013) 784–791.
[56] A. Krickovic, When interdependence produces conflict: EU–Russia energy relations
as a security dilemma, Contemp. Secur. Policy 36 (1) (2015) 3–26.
[57] T. Røseth, Russia’s energy relations with China: passing the strategic threshold?
Eurasian Geogr. Econ. 58 (1) (2017) 23–55.
[58] A. Gangopadhyay, From land wars to gas wars: Chile-Bolivia relations and
globalisation, India Q. 70 (2) (2014) 139–152.
[59] A.S. Khawaja, M. Saif Ur Rehman,, Energy security for Pakistan: an analysis,
J. Polit. Stud. 23 (2) (2016) 503.
[60] C.E. Ziegler, The energy factor in China’s foreign policy, J. Chinese Polit. Sci. 11
(1) (2006) 1–23.
[61] Y. Zhao, X. Liu, S. Wang, Y. Ge, Energy relations between China and the countries
along the Belt and Road: An analysis of the distribution of energy resources and
interdependence relationships, Renew. Sust. Energ. Rev. 107 (2019) 133–144.
[62] A.F. Alhajji, India’s energy security: concepts and measures, in: A.K. Behuria, N.
S. Sisodia (Eds.), West Asia in Turmoil: Implications for Global Security, Academic
Foundation, New Delhi, 2007.
[63] G. Palmer, V. d’Orazio, M. Kenwick, M. Lane, The MID4 dataset, 2002–2010:
Procedures, coding rules and description, Confl. Manag. Peace Sci. 32 (2) (2015)
222–242.
[64] J.S. Levy, Domestic politics and war, J. Interdiscip. Hist. 18 (4) (1988) 653–673, p.
88.
[65] W.J. Dixon, Democracy and the peaceful settlement of international conflict, Am.
Political Sci. Rev. 88 (1) (1994) 14–32.
[66] S.W. Polachek, Why democracies cooperate more and fight less: The relationship
between international trade and cooperation, Rev. Int. Econ. 5 (3) (1997) 295–309.
[67] K. Jaggers, T.R. Gurr, Tracking democracy’s third wave with the Polity III data,
J. Peace Res. 32 (4) (1995) 469–482.

12

