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Abstract
Purpose of Review After nearly 15 years of study, what do we know about the relationship between climate change and security?
How can scholars of climate and security inform the world of practice? These questions animate this article, with an eye towards
avoiding the twin traps of policy incoherence and academic irrelevance.
Recent Findings The last 15 years of study has focused on whether climate change is directly correlated with the onset of violent
internal conflict. That being inconclusive, the literature has now productively turned to studying the indirect pathways and
mediating factors between climate and social conflict, including but not limited to armed violence.
Summary I focus on five different causal pathways and mediating factors that represent the frontier of research on the study of
climate and conflict. These include agricultural production and food prices, economic growth, migration, disasters, and interna-
tional and domestic institutions.
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Introduction

Since the early 2000s, scholars and practitioners alike
have explored the links between climate change and se-
curity. Like the earlier scholarly debate on environmental
security, the academic community has largely focused
narrowly on the relationship between environmental fac-
tors—in this case proxies for climate change—and armed
conflict, mostly violence within countries. Practitioners,
for their part, have been concerned about a wider range
of phenomena, from humanitarian emergencies to migra-
tion to the impacts on military bases and missions. Where
the earlier debate on environmental security consisted
largely of case studies, the contemporary academic litera-
ture on climate and security has taken advantage of better
datasets of environmental change and conflict to assess
relationships through sophisticated quantitative methods.

This literature has produced contradictory and ambiguous
findings on the direct relationship between climate factors
and conflict.

Meanwhile, the policy community marched ahead and started
making contingency plans about how to prepare for a variety of
climate impacts on agricultural production andwater and, in turn,
on military operations and political stability [1–5]. Policymakers
do not have the luxury of waiting for an academic consensus on
the nature of the relationship between climate factors and secu-
rity. However, without a strong academic foundation, the policy
community runs the risk of suboptimal outcomes because poli-
cies and funding may be poorly matched to the nature of the
climate-security nexus. If researchers’ work is inaccessible or
unaccessed by practitioners, academics might find a widening
gap between their academic work and the needs of the policy
community, with practitioners turning to think tanks and advo-
cates for more useful applied work. That state of affairs would
serve both communities badly, with policy potentially lacking a
solid evidence base and academics marginalized to esoteric echo
chambers among themselves.

After nearly 15 years of study, what do we know about the
relationship between climate change and security? How can
scholars of climate and security inform the world of practice?
These questions animate this article, with an eye towards
avoiding the twin traps of policy incoherence and academic
irrelevance.
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What Do We Know?

Climate and Security

To begin to answer this question, we first have to unpack what
we mean by climate and what we mean by security. While a
short essay cannot do justice to these questions, it is important
to raise them. Anthropogenic climate change reflects long-run
changes in precipitation, temperature, and weather systems as
a result of human activity, principally from the emissions of
greenhouse gases. However, most of the physical effects of
climate change will occur in the future, though scientists are
already able to observe long-run changes in global surface
temperatures. Other effects such as the incidence and severity
of processes like cyclones are as yet more difficult to connect
to climate change. For individual events, like a single hurri-
cane or flood, the science of attribution, to be able to say how
much more likely an event was because of climate change, is
immature [6, 7]. The upshot of this observation is that it is
difficult to say when precisely climate change effects should
show up in the historical record.

Social scientists typically use historic events and prox-
ies of climate-related factors to assess relationships be-
tween climate and security, such as rainfall, temperature,
or extreme weather events. Those events or periods of
study may reflect a time when anthropogenic climate
change was not yet operative or observable or capture
more short-run weather phenomena rather than longer-
lived climate processes. Even if past patterns prove re-
vealing of a particular association between climate factors
and security outcomes that may not capture the effects of
climate change but merely the effects of weather phenom-
ena on security risks over a particular period. Measuring
the effects of climate change might require a different set
of indicators that go beyond studying historic proxies of
change, such as volatility. A changing climate in the fu-
ture will have different mean temperatures and precipita-
tion patterns with a changing distribution of tail risks of
extreme events. That, and a potentially changing geogra-
phy of climate patterns, might yield different causal con-
nections between climate factors and security in the fu-
ture. That said, it is generally what researchers have to
work with [8, 9]. What these observations mean for the
discipline is unclear. Some scholars have ventured into
scenario forecasting, and this holds some promise (and
danger) as a theoretically informed way to assess how
the future might unfold under different assumptions [10].

On the security side, the traditional study of security
focuses on the nation-state and existential threats to their
existence, namely armed external attacks. With inter-state
war a rarer phenomenon and overtaken by internal threats,
more scholars of security have gravitated to study civil
wars and other kinds of internal conflict. That is no less

true in the subfield of climate and security, where many
academic studies, particularly quantitative ones, have fo-
cused on climate and conflict onset links. Here, the secu-
rity challenges are internal ones that threaten state
integrity.

The study of climate and conflict is, of course, a narrower
view on the broader field of climate and security. Like Thomas
Homer-Dixon’s decision in the earlier era of environment and
security, most academics have gravitated to study the links
between climate and conflict because conflict is tractable
using conventional methods of scholarly inquiry [11]. More
broad-ranging questions, such as whether climate change, will
upend the international order are either more speculative or
harder to scope in ways that lend themselves to normal scien-
tific progress [12].

To be sure, there are alternative interpretations on the con-
cept of security, which are more expansive. The concept of
human security takes threats to individual human welfare as
its referent rather than the state [13–16]. Studies of conflict
and security in this realm, like the chapter on human security
in the 2014 IPCC Fifth Assessment Report, encompass a va-
riety of harms to human welfare from climate change, includ-
ing the loss of cultural heritage, welfare losses, and armed
conflict [17]. Elsewhere, I have written about how one can
create a broader definition of security to encompass climate
harms but avoid the risk of such conceptual stretching of se-
curity as anything bad that happens to human beings [18]. The
purpose here is more of an exegesis of the field: where we are
and how we got here. I focus mostly on the climate-conflict
links but come back to the need for a broader perspective
beyond conflict.

Much of the last 15 years of study has focused on
whether climate change is directly correlated with the on-
set of violent internal conflict inside states, though some
studies examine other indicators, such as conflict inci-
dence. That being inconclusive, the literature has now
productively turned to studying the indirect pathways
and mediating factors between climate and social conflict,
including but not limited to armed violence. I focus on
five different causal pathways and mediating factors that
represent the frontier of research on the study of climate
and conflict. These include agricultural production and
food prices, economic growth, migration, disasters, and
international and domestic institutions [19–21].

In most of these accounts, climate hazards or variability
affect the likelihood of conflict either through the effects on
livelihoods, state capacity, and/or inter-group tensions. In
some accounts, extreme weather or variability lowers the re-
wards to agriculture and/or other livelihoods and makes rebel-
lion or violence more attractive. These same processes can
also deprive states of tax revenue and undermine their capac-
ity to suppress violence and provide public goods. They can
also exacerbate tensions between groups [22].
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The Association Between Climate and Conflict Is
BContested^

The IPCC Fifth Assessment report chapter on human security
contained an important summary take on the relationship be-
tween climate and violence:

The evidence on the effect of climate change and vari-
ability on violence is contested. Although there is little
agreement about direct causality, low per capita in-
comes, economic contraction, and inconsistent state in-
stitutions are associated with the incidence of violence
[17].

This was a careful and nuanced statement, behind which
captures several subtleties. First, when they say Bviolence,^
they are signaling an evolution in the field, which started out
largely studying the connections between climate and armed
conflict, namely civil wars between states and rebel groups but
has become broader to focus on communal conflict between
social groups to other forms of social contestation such as
strikes and riots that can escalate into violence.

Second, the IPCC conclusion that the findings Bare
contested^ reflects some sharp methodological debates be-
tween competing camps of scholars. Early findings were in-
consistent, raising questions about whether scarcity or abun-
dance was a driver of violence. As many are aware, there was
a vigorous debate between what I call the Berkeley econo-
mists and the PRIO group about the main findings in the field,
which largely turned on methodological and modeling as-
sumptions. These disagreements mostly turned on whether
political and social factors ought to be included as control
variables in statistical models alongside climate factors. The
Berkeley economists were of the view that climate factors
may affect those political and social processes so including
them all in the same model would end up underestimating the
role played by climate. The PRIO group worried that leaving
out political and social variables biased the findings in the
other direction, underweighting processes political scientists
find compelling [23]. This debate was important because the
Berkeley group found strong correlations between climate
factors and conflict, while the PRIO group largely disputed
the robustness of these findings [24–28].1

Third, the IPPC statement also signals the recognition that
it is important to study the indirect pathways between climate
change and violence, such as economic contraction and the
mediating role played by domestic political institutions. This

is the most important turn in the academic discussion because
it signals a return to an interest in causal mechanisms and
pathways between environmental change and security out-
comes, which includes but is not limited to violence.

Causal Pathways and Mediating Factors

The study of the indirect and conditional pathways is still
nascent, but here I quickly summarize some of the major
pieces and findings from the literature.

Agriculture and Food Prices

Meierding several years ago urged scholars to study the indi-
rect pathways, focusing in particular on the effects on the
agricultural sector and food prices [29]. Depressed agricultural
production can lower the opportunity costs of rebellion, and
higher food prices might serve as a source of grievance for
consumers. Work in this space includes research by
Wischnath and Buhaug as well as scholarship by Smith on
food price shocks, Hendrix and Brinkman on food insecurity
and popular mobilization, Hendrix and Haggard on econo-
mies highly dependent on agriculture, and Von Uexkull
et al.’s article on growing season rainfall shocks and political
exclusion [30–34].

Economic Growth

A second related and understudied pathway is through the
effects of climate on conflict through economic growth.
Here, climate changes and variability would depress econom-
ic growth (perhaps through the effects on agriculture or as a
result of disasters), either lowering the opportunity costs of
rebellion and/or undermining state capacity to suppress vio-
lence and provide services. Early work in this space was in-
conclusive but was not the last word. Koubi et al.’s 2012 paper
and her 2017 article are notable examples [22, 35].

There is also a vigorous empirical debate in economics on
the effects of natural disasters on long-run economic growth
(with work by Shabnam and Cavallo some examples) [36,
37]. That research has not been connected to the conflict piece,
but if it can be established that disasters have a negative im-
pact on economic growth, then the well-established link be-
tween economic growth and conflict would likely be opera-
tive, with disasters having an impact on conflict through eco-
nomic growth [38].

Migration

A third underexplored pathway is migration. Research by
Salehyan and Gleditisch suggest that refugees can bring new-
comers into conflict with long-time residents over limited re-
sources and government programs, with conflicts spilling over

1 The Berkeley scholars were of the view that researchers should used fixed
effects models and few covariates to ensure that the effects of climate factors
are not biased down by the inclusion of variables that themselves are likely
affected by climate factors. The PRIO team by contrast argued for the inclusion
of political and social factors as their exclusion likely biasesmodels away from
the political factors that political scientists believe are hugely important.
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to neighboring polities [39–41]. Early theorizing by Clionadh
Raleigh et al. suggested climate migrants, to the extent that
this is an identifiable category, might be different from refu-
gees. They argued that many environmental migrants’ move-
ments are likely to be temporary; their departures might be
seen as forced by acts of nature, making them more sympa-
thetic to receiving locations. Moreover, environmental mi-
grants might be so vulnerable that they are less likely to en-
gage in violence [42]. Empirical work in this space by Koubi
et al. was inconclusive [43, 44].

When we think about specific cases, migration has been
identified as a driver of conflict in a number of cases including
the Syrian civil war [45–47]. In that case, those connections
have not been established conclusively. Several scholars have
quite vigorously contested the links between drought, migra-
tion, and conflict [48–54]. While gathering evidence in a war
zone impedes analysis, another challenge in establishing the
connection in this case may be insufficient attention to causal
mechanisms and intermediate pathways connecting climate
phenomena, migration, and security outcomes. Did the mi-
grants engage in conflict? Alternatively, did conflict start in
response to scarcity pressures made worse by migrants? This
is an area that is really difficult to study, but we have to be
careful about casually connecting migration to conflict.

Disasters

A fourth channel is the effects of climate disasters on security.
Disasters may lead to conflict through the effects on economic
growth or potentially where failed disaster response leads to
grievances by affected populations. The findings here are am-
biguous, partially a function of whether we distinguish be-
tween hazards (as physical phenomena) and disasters (as so-
cial outcomes that represent failures of preparation and re-
sponse). We may also have to distinguish between swift onset
hazards, such as cyclones and storms from slow onset ones
such as drought.

Some work suggests that disasters may precipitate peace
rather than conflict, where groups rally around the common
challenge of survival, where rebel movements have been too
weakened by the disaster to continue the fight, or where the
disaster makes a conflict ripe for resolution with targeted and
well-distributed aid flows [55, 56].

Research in this space has produced conflicting findings,
including papers by Slettebak, Nel and Righarts, Brancati, and
Bergholt and Lujala [57–60]. There is also good related work
by Quiroz Flores and Smith on disasters and leader survival,
whether failed responses to disasters lead to leadership chal-
lenges in certain regimes [61, 62].

Even if we find the disaster-conflict link to be elusive, the
human costs on populations and the diversion of military ca-
pacity for response together are security threats in their own
right.

Institutions

A fifth area which speaks to the conditional effects of climate
change is the role played by domestic and international insti-
tutions on conflict. Institutions and the supportive role played
by interventions, both local and international, are key inter-
vening factors that may diminish or exacerbate the likelihood
of conflict, depending on how they are administered.
Institutions affect the distribution of services, the capacity of
response, and whether disputes escalate.

In terms of domestic institutions, Salehyan and Hendrix’s
work splits samples by regime type and/or Polity score [63].
Hendrix and Haggard do something similar with regime type
in their analysis of food price spikes [32]. For their part, Von
Uexkull et al. among others focus on the role played by ex-
clusive political institutions [34]. Linke et al. draw attention to
both official government and customary domestic institutions
and how rules over natural resource management potentially
amplify or moderate conflict [64].

In the international transboundary waters space, the role
played by institutions has loomed large in work by Stefano
et al. and Tir and Stinnett. Both find that river basin institu-
tions diminish the risks of conflict by allocating water, plan-
ning for shocks, and facilitating dispute resolution [65, 66].

Nearly all of this work has been related to the connections
between water and water-related extremes and conflict.
Limited scholarship seeks to get at the causal mechanisms
between the correlation between temperature increases and
conflict. Some have posited psychological mechanisms, but
we have not advanced very far on moving beyond some cor-
relational evidence linking temperature increases to conflict
[26, 67].

Moreover, most of the debate thus far has focused on con-
flict onset and whether climate factors make conflict more
likely. Much productive work should focus on how climate
affects the dynamics of conflict, moving beyond the obvious
effects of recurrent seasonal changes in rainfall and tempera-
ture on fighting cycles. Here, we can start to think about
whether conflicts are prolonged or shortened under certain
kinds of climate change.

As methods and data get better, efforts can be more precise,
to focus on changes in growing season rainfall in particular
places and on particular subgroups as von Uexkull and col-
laborators have done in their recent work [34].

A Return to Qualitative Cases

Qualitative work in this space has not methodologically ma-
tured alongside the quantitative literature. Most of the quali-
tative work in this space consists of single case studies either
in peer-reviewed journals but often in think tank publications
that assess whether a particular conflict was made more likely
by climate change, whether it be Darfur, Syria, BokoHaram in
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Nigeria, or Somalia. Some more methodologically informed
exceptions include works by Benjaminsen, Bretthauer, and
Seter et al. [68–70]. While many of the think tank pieces are
quite thoughtful, I am still reminded of Marc Levy’s 1995
critique of Thomas Homer-Dixon and the first wave of re-
search on environmental security:

The more logical research strategy under the circum-
stances would be to compare societies facing similar
environmental problems but exhibiting different levels
of violent conflict. That would permit some precision in
identifying the conditions under which environmental
degradation generates violent conflict and when it does
not … [71].

Since much of the quantitative literature has focused on direct
correlations between climate and conflict with only flitting
attempts to specify causal mechanisms, the academic commu-
nity could profit from some focused comparison cases where
people seek to match countries or localities on some criteria of
physical exposure but different security outcomes. I say secu-
rity outcomes because much more needs to be done to under-
stand the when climate factors will lead to humanitarian emer-
gencies, whether or not they escalate to conflict. Those events
often require diversion of military assets, domestic and for-
eign, for relief and response operations. Humanitarian emer-
gencies are the most likely and persistent security threats prac-
titioners have to prepare for. Preparing for those, depending on
how it is done, could also make conflicts less likely in the
event of exposure.

Climate and Security: Bridging
the Policy-Academic Gap

Above, I argued that the connections between climate change
and security are complex, contingent, and not fully under-
stood. For policy audiences, the nuance can be frustrating. It
is difficult to know what to do with such complexity, other
than talk broadly of climate change as a Bthreat multiplier^
[72, 73]. Merely saying climate forces are threat multipliers is
not especially helpful, giving limited guidance about the cir-
cumstances under which climate forces are most likely to gen-
erate negative consequences.

However, the policy community has to make decisions with
imperfect information. They cannot wait for academics to reach
some consensus on the nature of climate-conflict links that might
never materialize. What is more, policymakers have preoccupa-
tions other than conflict to worry about such as humanitarian
emergencies, interstate jockeying over hydrocarbons freed up
bymelting Arctic ice, and people on the move for many reasons,
climate among them. How can climate security academics who

aspire for policy relevance seek to orient their work without
compromising academic rigor?

Lessons for Climate Security

It is very hard for social scientists to do signposting for
policymakers about what sometimes ambiguous findings
mean for policy, but there are some portents for how to make
academic work more policy relevant. For example, Nina von
Uexkull and colleagues have a piece referenced above that
showed conflict risk potential was greatest in places that were
highly dependent on agriculture, in areas of high political
exclusion, and where growing season rainfall declined precip-
itously [34]. Scholars should seek to further test those findings
with out of sample predictions. Provided those findings hold
up, policymakers could take these insights to construct an
early warning system to be incorporated in or alongside
existing warning systems, such as FEWSNET, to flag those
chronically vulnerable areas of high agricultural dependency
and exclusion alongside those seasonal shocks in rainfall.

Let us say an early warning system for climate-related con-
flict existed, that would only be a beginning. Policymakers
often want to know about particular places so scholars may
need to make a more earnest effort to specify how their argu-
ments travel from the general to the specific. So, in general, if
social scientists can say that agricultural dependent countries
with high political exclusion are vulnerable to rainy season
shocks, what are the candidates that emerge from that analysis
as high risk? Where are the low risk places?

Case Studies of Climate Security Vulnerability

Can scholars write narratives of political exclusion and the inter-
section with climate risks for particular countries? For example,
take the recent Oromo people’s unrest in Ethiopia that erupted in
the wake of the 2015 drought. From 2016 to 2018, the Ethiopian
government led by a minority Tigrayan population for 27 years
experienced large protests from the Oromo people. The Oromo
are a far larger ethnic group, and though junior partners in the
coalition government, they had a number of grievances against
the government. In February 2018, the Ethiopian prime minister,
Hailemariam Desalegn, stepped down, and the ruling coalition
electedAbiyAhmed, himself ofOromo of descent, inApril 2018
to succeed Desalegn.

Here is a sketch of how one might write an analytical nar-
rative of that case that is informed by scholarship but extreme-
ly useful to policymakers.

Agricultural Dependence

Eighty percent of Ethiopians still rely on agriculture for their
livelihoods; so, from a structural perspective, Ethiopia is a
good candidate for potential weather-induced unrest. [74].
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Political Exclusion

If one examines the latest Ethnic Power Relations score for
Ethiopia through 2017, the Oromo were counted as Bjunior
partners^ in terms of political representation [75], but it is
pretty clear from the recent movement that there was a feeling
of political exclusion in practice. Despite accounting for 36%
of the population in Ethiopia, the Oromo have felt marginal-
ized from the seat of power, which until recently was being
run largely by Tigrayans who account for 6% of the popula-
tion [76].

Agricultural Season Rainfall Deviations

In 2015, the belg season rains, which normally fall between
February and May, were late. The kiremt rains that normally
account for about 50–80% of annual rainfall from June–
September were late, volatile, and far below normal [77].
The drought was caused by an especially intense El Niño. It
may be difficult to establish an anthropogenic climate change
link in this particular case [78].

Needless to say, it was an especially severe and extremely
rare drought, occurring Bonly about once every few hundred
years^ [78] and affected the food security of some 20 million
Ethiopians, about a fifth of the population [79]. Despite the
Ethiopian state’s improved ability to prevent famine compared
to say the 1980s, the government still faced widespread social
discontent in the wake of the drought. The drought stretched
the ability of the regime to cope and perhaps diminished its
capacity to prevent discontented groups frommobilizing [80].

Protests

As data from the Armed Conflict Location & Event Data pro-
ject (ACLED) show, Oromo protests really took off after
November 2015 [81]. A flashpoint for Oromo mobilization
has been the expansion of Addis Ababa, where a 2014 master
plan was set to displace more Oromo from their ancestral lands
[82]. TheOromo claimed that 150,000 had already been evicted
over the previous decade [83]. Oromo mobilization triggered a
crackdown on the protesters and a state of emergency, with the
violence claiming as many as 1200 lives. Other ethnic groups,
such as the Amhara, joined the protests. With more widespread
violence a possibility, the Ethiopian government shelved the
Addis master plan in January 2016. However, protests contin-
ued, ultimately culminating in the resignation of the prime min-
ister in February 2018. Tensions may be alleviated as Ethiopia
installed in April 2018 a new prime minister from the Oromo
people, though wewill have to watch for favoritism and friction
with the Tigrayans going forward [84].

An analytically informed narrative like this one about par-
ticular places could be quite useful for policy if scholars take
what they know in general and try to apply it to particular

places. That said, it is vitally important to ground truth these
cases with regional experts. An equally if not more plausible
explanation for Oromo unrest is that the government’s
planned expansion of Addis Ababa would have claimed an-
cestral Oromo lands and that alone triggered the protests.
From this perspective, the drought had little to nothing to do
with the unrest.2 These explanations may be complementary
rather than competing. Even if the Oromo’s grievances pri-
marily emanated from the expansion of Addis, the timing of
the unrest may have escalated in the wake of the drought when
the Ethiopian central government was least capable of
repressing the protests. For this case, we would still want
additional detail assessing and exploring the links between
the drought and the protests, but the example is suggestive
of the possibilities for analytically informed, policy-relevant
research.

Coming back to the Levy critique of case study work, there
is still a need for paired cases. Alongside cases where climate
exposure is thought to have led to negative security outcomes,
cases should be matched to identify cases with similar climate
exposure that did not have conflict or other security outcomes.
Scholars should pair cases accordingly so that they are not
constantly fixing just-so narratives around preferred explana-
tions of conflict risk. For example, Somalia had a famine in
2011 but Ethiopia, just across the border, did not. As Carr
argued, by pairing cases with different outcomes, we can iso-
late the conditions under which climate exposure leads to bad
security outcomes in some places but not others:

Famine stops at the Somali border. I assure you this is
not a political manipulation of the data – it is the data we
have. Basically, the people without a functional state
and collapsing markets are being hit much harder than
their counterparts in Ethiopia and Kenya, even though
everyone is affected by the same bad rains, and the live-
lihoods of those in Somalia are not all that different than
those across the borders in Ethiopia and Kenya [85].

Conclusions: Beyond Early Warning

Even if scholars can construct early warning systems to iden-
tify most likely cases of climate security consequences, early
warning systems do not tell policymakers much about what to
do. On the disaster side of things, practitioners have an
established practice for how to prevent famine including pre-
positioning of aid, cash support systems, and other measures,
all of which Ethiopia deployed to some success in 2015 de-
spite the severity of the drought.

2 I thank Clionadh Raleigh for this point.
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However, on the conflict side, the research community
needs some more empirics on what kinds of peace-building
institutions, practices, and projects tend to dampen the risk of
conflict. Researchers have some general findings on regime
type and some more specific ideas about institutional config-
urations in the transboundary water space, but the academic
community does not really know what institutional configu-
rations can prevent conflict, particularly resource or climate-
related conflicts. Social scientists have to do more than say
development is the best tonic for conflict, as we have 70 years
of development practice, with a foreign aid industry that con-
tinues to struggle to identify what kinds of approaches are
most successful.

There are some tantalizing portents from randomized con-
trol trials (RCTs) that have become quite common in develop-
ment, though I am suspicious of project level interventions in
the absence of national government institutional change,
or the utility of RCTs for transboundary resource issues
or regional resource management institutions.

That said, scholars have to try to develop some more stan-
dard rules of thumb for what interventions dampen the risk of
conflict like those we have for transboundary water manage-
ment: institutions that do dispute resolution, that allocate
flows, that have plans in place for shocks, etc. What kinds of
investments work best? Is there a proper sequencing?

This may be a bit of a stretch for academics, but where
researchers have some confidence in the clarity of their find-
ings, they can and should draw important lessons for policy.
That said, social scientists need to do a better job translating
research in ways that are useful for decision-makers.
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