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Summary
TMP Systems has built a geospatial model that uses 22 social, political and health
indicators to show communities where COVID-19 and inequality may
interact to spark conflict. It is available (for free) at
www.tmpsystems.net/coronavirus.
We estimate 754 million people in 227 districts across Africa, Asia and Latin
America will feel threatened by measures taken to stop the virus, to the point where
some violently resist. Similar violence occurred during the Ebola outbreaks of
the 2010s, the Arab Spring, and the food price crises of 2007-08.
What makes COVID-19 different is that it could create unrest across many countries
and cultures simultaneously, which would pose an unprecedented security
challenge. We estimate that 34 countries are at risk of simultaneous local
incidents of violence snowballing into district-wide conflicts that could threaten their
national governments. This would cause problems in at least three ways:
1. Health, by significantly impeding the response to the virus. Affected areas
may also constitute a source of ongoing COVID-19 outbreaks or mutations.
2. Supply chains, by disrupting production well after various import/export
bans have lifted, thereby creating threats to the energy, food or resource
security of countries reliant on imports.
3. Financial stability, by collapsing tax revenues and investment patterns.
This is a source of risk, both for investors in emerging-market debt as well as
companies with exposure to the developing world.
Our model focuses on identifying marginalized communities in developing countries
who have deeply held grievances against their governments. We believe these
communities may first resent, then eventually resist restrictions on movement,
controls on trade and business and other health measures intended to fight COVID19. As the virus’ death toll and economic impact mount, this resistance may tip into
widespread violence.
The full report available at www.tmpsystems.net/coronavirus explains the model and
its initial conclusions. Please contact us at coronavirus@tmpsystems.net for more
information.
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These are the 224 districts that TMP Systems believes are more likely to see outbreaks of violent local resistance to COVID-19
interventions, organized by level of risk. Currently, data is incomplete or unreliable for some developing countries, including
Argentina, Libya, Somalia, South Africa, South Sudan, Thailand, Venezuela and numerous island states. See
www.tmpsystems.net/coronavirus for an interactive version.
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These are the developing countries TMP Systems believes are at risk of national instability from multiple outbreaks of violent
local resistance to COVID-19 interventions, organized by level of risk. Currently, data is incomplete or unreliable for some
developing countries, including Argentina, Libya, Somalia, South Africa, South Sudan, Thailand, Venezuela and numerous island
states. See www.tmpsystems.net/coronavirus for an interactive version.
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Overview: Same problem, different scale
TMP Systems1 is concerned that COVID-19’s spread to the developing world could
create episodes of violence among millions of marginalized people, and that these
episodes collectively risk destabilizing countries across Africa, Asia and Latin
America. This report’s purpose is to substantiate our concerns.
By “marginalized”, we do not only mean the poor, we mean those who are poorly
treated. We mean those whose dignity has been eroded by economic inequality,
political exclusion, or religious, racial and ethnic disrespect, such that they feel
themselves foreigners in their own countries.
We think that marginalized communities may at first show surprising tolerance for
being told that they cannot go outside, must not assemble to worship, cannot sell a
crop to feed their families, or need to remain in isolation because they have a disease
for which they show no noticeable symptoms. But eventually, these preventative
measures will strike them more as malevolent subjugation than benevolent
protection. Some will feel compelled to resist.
As discussed below, this reaction would repeat a pattern in which marginalized
communities have resisted economic injustices, impositions on their freedom of
movement and even well-intentioned public health programs. If we see this kind of
reaction in some corners of the developing world in the coming weeks or months,
that fact alone would be nothing new.
The difference this time is that almost every part of every country around the world is
attempting to impose the kind of restrictions that marginalized communities will
find objectionable. The key question – and focus of this analysis – is just how many
of these communities there might be. If they are numerous, their resistance may
cause an outbreak of simultaneous conflicts across many localities, all at the same
time, and in a way that destabilizes many countries at once.

Why this time is different
No contemporary health crisis – cholera, H3N2, HIV/AIDS, SARS, MERS or Ebola –
has combined so many threatening elements as COVID-19. The virus is spreading to
most of the world, within just a few months, and the disease can be quickly fatal.
Fighting it requires both advanced medical equipment and nationwide lockdowns so

TMP Systems is a consultancy. For more than a decade, our mission has been to measure, analyze and manage
the risks (or opportunities) created by social and environmental changes. We work with both private and public
clients, and have ground-level experience in 19 countries, much of it relevant to the risks described in this
analysis. See Appendix Two for more about our company or contact us at coronavirus@tmpsystems.net.
1
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widespread that they effectively stop global trade. These circumstances force national
and local authorities to impose social and economic controls on an unprecedented
scale.
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Major differences between COVID-19 and other health crises since 1920

We are not saying that these controls are wrong, but rather, that their
implementation will have destabilizing consequences. A lot of people in developing
countries simply do not trust outside authority, and for very good reasons. They will
be justifiably suspicious of restrictions on commerce, movements or assembly being
imposed in the name of national benefit or protection from a new, unseen virus.
We also expect that these people will lack the resources to endure the many months
of imposed constraints that societies will likely require. Their national governments
will not have the money, expertise or planning capacity needed to compensate these
losses, while the richer countries that usually provide emergency assistance in a
humanitarian crisis will be focused on their own COVID-19 predicaments. As this
dynamic plays out, two very important problems will come to the fore.

Problem #1: Reactions to death
The first problem is immediate: because the virus is so lethal, and the health systems
of these countries are so poorly equipped to fight it, it is inevitable that marginalized
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communities will see high death rates2. As we discuss later, it seems likely that these
deaths will touch their older members first. This is hard to bear for anyone, but
particularly so in marginalized communities that tend to rely on elders for
leadership, guidance, stability and a counterweight to legal authorities.

Problem #2: Reactions to desperation
The second problem is desperation. There is no reasonable way to predict how long
the economic disruptions caused by the virus will last but, by definition, they will last
longer than the virus itself. Essential goods like food, energy or water will inevitably
either cost more or become unavailable in some places. Marginalized communities
are likely to respond with increasing anger and severity to a situation that their
countries may not be capable of resolving.
Whether spurred on by deaths or desperation, we worry that these vulnerable and
marginalized communities will react violently. Problem 1 caused violence in Guinea,
Liberia and the Democratic Republic of Congo (DRC) during much more contained
Ebola outbreaks of the 2010s. Problem 2 also caused violence during this period, but
on an even wider scale.
For many, the Arab Spring will be the most memorable example of how an economic
crisis can combine with latent resentment and inequalities to spark conflict across
multiple nations in quick succession. A passage from Fadhel Kaboub’s analysis of
Tunisia – the first country to revolt in the Arab Spring – shows why understanding
marginalized populations is so important:
“The illusion of stability, economic prosperity, and growing liberal democracy
was created by an elaborate set of smoke screens, propaganda PR messages,
data manipulations, and vicious clamp downs on dissenting opinions.
However, for the average Tunisian, especially those living in the non-coastal
cities and towns, the harsh socio-economic reality was as clear and palpable as
could be.” 3
An even closer analogue for COVID-19 may be the 2007-2008 food price crisis4,
which was less spectacular but caused uprisings across 40 different countries

This is subject to a key assumption: that COVID-19 will spread in the generally hot and humid countries we
describe here as it has in China, Italy or the United States. We provide some expert views on this on pages 12 and
13.
2

For details, see Kaboub, F. The Making of the Tunisian Revolution. Middle East Development Journal. Volume
5. 2014.
3

See http://www.fao.org/3/i2330e/i2330e04.pdf for a description of this event by the United Nations Food and
Agriculture Organization. Notably, it highlights a significant lesson learned from the crisis: “A food security
4
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because of food insecurity. This was already a serious issue that is now emerging as a
key concern for marginalized communities. The United Nations fears that several
million may starve in the Sahel, while authorities in Europe and Latin America worry
about food insecurity caused by breakdowns in the supply chain5.
But perhaps the best expression of this concern comes from worker Chandrakant
Thakur of Bihar, India, who said simply: “if the virus doesn’t get me, hunger will.”6
In other words, there is both precedent and emerging evidence to support the theory
the death and despair caused by the virus may cause unrest in marginalized
communities. This raises a number of crucial questions, such as: how many parts of
the world fit the profile of a “marginalized community”? Where exactly are they? Do
they happen to be in a country where the health system is highly likely to fail, or
where the population is at greater risk of death from the virus? Are these
communities economically deprived, powerless or lacking in resources?
And if the answer to each question is yes, then are these communities so
concentrated and numerous that their reactions could overwhelm the state?

How we model the risk, and what we have learned
In the past, TMP has had some success quantifying this kind of complex social risk
problem (see Appendix Two). We have used that experience to build a rough
geospatial model that helps us to answer some of the questions above.
This model uses 22 different indicators (detailed in Appendix Three) covering
health, poverty, demographics, economics and governance, along with a number of
other important factors that describe COVID-19’s potential impact or that some of
prior work suggests will correlate with local resistance to outsiders7.

strategy that relies on a combination of increased productivity and general openness to trade will be more
effective than a strategy that relies primarily on the closure of borders.” This is the opposite of what we expect to
see happen with COVID-19, since productivity will decline due to lack of labor, and borders will be (and in fact,
are already being) closed. For examples, see https://www.bloomberg.com/news/articles/2020-03-31/foodsecurity-fears-starting-to-threaten-rice-exports-in-asia
See https://news.un.org/en/story/2020/04/1060942 and https://www.eluniversal.com.mx/mundo/alertanpor-severa-escasez-de-alimentos-en-america-latina-por-covid-19 (in Spanish)
6 https://www.bloomberg.com/news/articles/2020-04-06/-4-a-day-indian-worker-worries-if-virus-won-t-killhunger-will
5

For example, many of the indicators are informed by our development of the Landscope risk analysis system,
under which we were able to identify 14 different indicators that correlated with a somewhat similar form of risk.
Landscope was developed under the United Kingdom Department for International Development’s LEGEND
program in collaboration with the Rights and Resources Group and is explained at papers available at
https://landscope.info/about.php.
7
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The database cannot replace reasoned judgment of the facts, and therefore is no
substitute for thorough risk analysis. But it can help identify where the greatest risks
lie. As explained in Section 2, we think we can assert some basic facts:
o The risks are widespread and consequential. We estimate that more
than 199 million people live in areas where there is an extreme risk of
resistance, with an additional 555 million people inhabiting areas where there
is a high risk of resistance. These communities might become a globally
dispersed and persistent source of future COVID-19 outbreaks or mutations,
even if their countries maintain stability.
o Any country’s risks extend beyond its borders. The model indicates
that less-risky countries could be dragged into difficulties by their higher-risk
neighbors. Mexico is an example of this due to inequalities in neighboring
areas of Guatemala, Honduras and Belize which may be riskier than difficult
regions of Afghanistan, Iraq or DRC.
o In some African countries, the risk coincides with existing food
security challenges. Kenya is notable because of a convergence of higherrisk districts with an ongoing locust crisis that is eviscerating their agricultural
sector. The model suggests high risks in Burundi, which is 112th of 113
countries in the Economist Intelligence Unit’s Food Security Index8, Zambia
(101st), Mozambique (105th), Malawi (104th) and Zimbabwe (which is not in
the Index but which is already facing a widely-recognized food crisis9).
o Poor countries are not the only ones at risk. Gabon and Angola, which
are middle income countries, are among the eight countries classified as
Extreme Risks. This result will surprise many, who might have expected to see
somewhere like the DRC on the list instead. We compare Gabon and Angola
with another oil-producing state (Nigeria) to explain the drivers of risk.

The limits of this analysis
Standard attempts to project future risks, which typically work by examining past
data, do not suit this problem. Nothing resembling COVID-19 has happened since
the Spanish Flu pandemic and we therefore have no close analogue to the current
situation.
For the moment, all we can say is that hundreds of millions of people live in places
that are similar to those with a history of resistance, that COVID-19 is likely to

8

https://foodsecurityindex.eiu.com/Index

9

https://www.nytimes.com/2019/12/25/world/africa/zimbabwe-hunger-famine.html
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inflame their dislike for outside authorities, and that they are concentrated within a
particular set of countries and regions.
When we say there is a “risk” of something happening, that is not the same as saying
it absolutely will happen. What we are saying is that hard data, historical precedent
and our experience taken together suggest that there is a significant possibility of
destabilization. Further, this data, precedent and experience can be used to design
and implement a locally-appropriate response
If that widespread unrest seems a marginal risk, think about it like this: insurance
experts in 2017 rated the annual probability of a worldwide pandemic like COVID-19
at somewhere between one in a hundred and one in two hundred10. Three months
ago, that probably seemed inconsequential. Not so anymore.

Madhav N, Oppenheim B, Gallivan M, Mulembakani P, Rubin E, Wolfe N. Pandemics: risks, impacts, and
mitigation. In: Jamison DT, Gelband H, Horton S, Jha P, Laxminarayan R, Mock CN, et al., editors. Disease
control priorities. 3rd ed. Volume 9. Washington: World Bank; 2018: 315-345.
10
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1. Our view of local resistance
A challenge both old and new
The developing world is now fully engaged in beating back COVID-19. India has
attempted to quarantine its entire population of 1.3 billion people, South Africa11 and
Cameroon have begun to enforce major restrictions on markets and transport, and
Uganda12 has deployed its military to bottle up informal trade routes with Kenya and
South Sudan. Numerous indigenous leaders in Latin America have even begun to
blockade their villages13 as a kind of quasi-governmental response to the virus.
In some areas, efforts like these are meeting the same passive resistance, grumblings
or surprise seen in richer countries, but run little risk of descending into disorder.
This will be true in countries and localities where information about COVID-19 has
been well disseminated, where people have a higher degree of trust in national
officials and where government is at least occasionally responsive to local concerns.
If the government also has at least some way of softening the virus’ economic impact
on its citizens, it will reduce this risk even more.
But in other communities, we see a real risk of a progression from skepticism to
resistance to violent opposition. Many people have already been startled by the
sudden appearance of unfamiliar government officials imposing restrictive new rules
on trade, assembly or religious practice, or by the arrival of unknown clinicians
wanting to perform invasive COVID-19 tests. The presence of these outsiders has
been explained in a language many of local people do not speak well, often in breach
of cultural norms.
In many ways, this recalls our experience consulting companies, investors and
governments trying to advance investment projects in developing countries,
especially real assets such as solar farms, mines, plantations or infrastructure. Of
course, the goals of economic development and public health are completely
different, but we believe that government responses to COVID-19 transmission will
face a familiar form of local resistance to lockdowns, trade restrictions, healthcare
interventions and even eventual vaccination programs.

Journalists Simon Allison and Micah Reddy provided an interesting, if anecdotal, view of how these measures
are applied at a local level in South Africa at https://twitter.com/simonallison/status/1244875672922849281.
11

The Ugandan military has also complained about inaccurate social media reports of their men enforcing
curfews by executions. See https://www.softpower.ug/security-agencies-dismiss-nateete-shooting-reports/.
12

https://www.theguardian.com/world/2020/mar/30/south-america-indigenous-groups-coronavirus-brazilcolombia
13
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Our company has analyzed more than 600 case studies of (often violent) local
opposition to these projects in developing countries and we have used that data to
work with numerous organizations to reduce these risks. The following explains the
dynamics we usually see in play, why they are applicable to COVID-19 and how they
can help us build a foundation for understanding the risk of conflict at scale.

Facing a familiar problem…
Very often, new investment or economic development projects in the developing
world are based on a false assumption. Their proponents arrive assured by the
national government that they have the legal right to begin digging, building or
cordoning off land (or other resources).
But either no one has thought to include the local population in the allocation of that
entitlement, or they have been deliberately excluded from the process. If that
population is marginalized, and feel that their rights have been infringed or their
cultural norms breached, they will strongly resist. As time goes on and their
complaints remain unaddressed, these communities will not hesitate to resort to any
means necessary in fighting what they view as a kind of foreign invasion.
It is therefore crucial to understand whether the project is being implemented near
such a marginalized population, whether they are likely to be impacted negatively by
the project, and whether they have been well informed about it or appropriately
included in its design.
Unfortunately, current best practice for preventing COVID-19 breaches every one of
these requirements. Since time is of the essence in imposing restrictions on
movement and business, and since health officials do not have time to conduct
proper consultations, we expect many local populations to initially resist attempts to
protect them from the virus, and for the same reasons they often oppose a new
factory, wind farm or mine.

…but with new dimensions.
The challenge of engaging marginalized communities is made even more
complicated by the severe economic distress that COVID-19 requires governments to
inflict on their own people. Most marginalized populations do not have the capacity
to endure the several weeks or even months of shutdowns required to “bend the
curve” of COVID-19 cases.
For some, this is because they are subsistence farmers or hand-to-mouth day
laborers. For others who are slightly better off, it is because they have reached a level
of prosperity that is recent, tenuous and unevenly distributed. The former cannot
survive a shutdown, and the latter will not abide any risk of losing their hard-won
gains.
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There is a final factor to add, which is the virus itself. The World Health
Organization’s clinical management guidelines for COVID-1914 show that one-in-five
cases will require ventilators, drugs, physicians and trained staff that many
developing countries simply do not have15.
As this shortfall in staff and equipment becomes evident across a number of
countries, we expect the distrust of national and local governments to deepen among
populations that are already inclined to dislike their leaders, officials and
government experts. In many places, we would also expect to see suspicions emerge
that COVID-19 is a disease introduced by the same suddenly-dispatched officials and
experts who were sent to protect local populations.
Again, anger will be especially severe in impoverished communities already suffering
from economic difficulties, trade restrictions, enforced shutdowns of business and/or
diminishing remittances from relatives in richer countries. Once suspicion of
outsiders as possible sources of oppression and even infection has taken hold,
experience16 suggests antipathy and resistance may tip over into aggression.

Hope is not a strategy
All of this paints a very grim picture. But in researching this brief, we noticed that
some highly qualified experts think that COVID-19 will not be able to survive the
warmer climates of sub-Saharan Africa, Southeast Asia and Latin America.
Comments from Thomas Pietschmann17 and SARS expert John Nicholls18 are
examples of this line of thinking, which is further supported by research from Miguel
B. Araújo and Babak Naimi showing that “most outbreaks [of COVID-19 to date]
display a pattern of clustering in relatively cool and dry areas.”19
Others by contrast are persuaded that COVID-19 will spread just as aggressively in
the developing world as anywhere else. This includes epidemiologist Mark Lipsitch20.

https://www.who.int/docs/default-source/coronaviruse/clinical-management-of-novelcov.pdf?sfvrsn=bc7da517_10&download=true
14

The entire Central African Republic has three ventilators. For additional details, see
https://www.nrc.no/news/2020/march/just-three-ventilators-to-cope-with-covid-19-in-central-africanrepublic/
15

This is not only based on our experience, but also numerous incidents in developing countries during health
interventions, especially last decade’s Ebola outbreaks in Guinea, Liberia and DRC.
16

17

https://www.dw.com/en/will-warmer-weather-stop-the-spread-of-the-coronavirus/a-52570290

18

https://www.fwdeveryone.com/t/puzmZFQGRTiiquwLa6tT-g/conference-call-coronavirus-expert

19

https://www.medrxiv.org/content/10.1101/2020.03.12.20034728v2

20

https://ccdd.hsph.harvard.edu/will-covid-19-go-away-on-its-own-in-warmer-weather/
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Araújo and Naimi also say the uncertainties of their model are “still high across
much of sub-Saharan Africa, Latin America and South East Asia”.
We do not know what to make of these differences in expert opinion, but the rate at
which COVID-19 infections increase is obviously important in determining the
potential for unrest. We therefore note that some of the impacts described in this
analysis may not come to pass.
We certainly hope so. But as military experts say, hope is not a strategy. Until we get
clearer evidence, we would be wise to presume that COVID-19 will proliferate across
the developing world in much the same way as it has elsewhere.
And even if it does not, we can already safely assume that developing country
governments will continue to impose restrictions and that the economic impact will
be severe, since we have already seen both. For these reasons alone, COVID-19
promises to have a substantial effect on marginalized communities.
The following sections explain how we have tried to understand how they might
react, and what those reactions might portend.
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2. Modeling the risk
What the indicators tell us might happen
Our model combines 22 indicators, which are listed in Appendix Three. Its purpose
is to get a rough sense of the extent to which a given location fits the pattern of
marginalization we described in Section 1, and then, to see how these marginalized
places aggregate at district or national levels.
Many of the indicators relate to government. How effectively does it deliver services?
How corrupt is it? How accountable are officials to the people? Along the same lines,
some indicators describe the effectiveness of the healthcare system, the country’s
ability to prevent the spread of infectious diseases, its incidence of diabetes or high
blood pressure or population over 65 years of age, or the number of avoidable deaths
seen in its hospitals.
Other indicators are quite localized. Some of these give us a sense of how resentful
communities might be about their position relative to others in the same country,
either by showing how their poverty compares to what is typical nationwide, or by
showing whether their ethnic group has any access to political power. Others suggest
whether a community might be relatively resilient in the face of economic difficulty,
such as their access to electricity or levels of asset ownership21.
Taken together, the model shows that more than one in ten people on the planet lives
in Extreme or High Risk Zones. But the real value in this approach comes from
localized assessment. The following explains how we turn data into risk assessments,
how those risk assessments might be useful, and what their current limitations are.

Local Risk Scores
Our model starts at a local level by dividing all countries with available data into
20x20 kilometer squares, then scoring each square based on how its indicator values
fit the profile of a marginalized place. If the square is in the top 10 percent in terms of

Some may wonder why we have not included previous history of conflict. The reason is that we are not entirely
sure whether the available conflict databases provide comparability across different countries, and especially,
different continents. For example, we have referred to the Social Conflict Analysis Database (SCAD) when we
require information about conflict history for project-level work in Africa and Latin America, but it lacks data for
Asia. Similarly, the Armed Conflict Location and Event Data (ACLED) Project’s database has only added data for
Latin America from 2019 forwards. We are examining how to merge these, or other useful data sources, and
would welcome any thoughts from informed experts.
21
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similarity, we call it an Extreme Risk Zone. We call the next 10 percent High Risk
Zones and the 10 percent after that Significant Risk Zones22.
This higher-resolution risk scoring can be useful in its own right for assessing
conflict risks. As the data from Central America indicates, Local Risk Scores provide
valuable information about the interplay of risks within and across national borders:

At first glance, this map confirms that several countries share a common,
transboundary risk of marginalized populations. These populations fit the profile of
communities that are poorly served by their governments, politically disempowered,
and comparatively lacking in the kinds of assets that might help them weather
COVID-19’s economic effects.
Any Central American expert would be able to convey the same information. What is
more interesting is that we can get a sense of how severe this convergence of issues is
by comparing their risk scores to areas that are more commonly thought of as
dysfunctional, as shown here.

To reiterate, this does not refer to the risk of transmission of COVID-19, which we are not qualified to judge,
but rather, the risk of collective, violent opposition caused by COVID-19 in conjunction with latent social,
economic and demographic conditions.
22
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The data presented overleaf suggests that the reaction of these 27 million
marginalized people to COVID-19 containment measures is not a second-class issue,
but a potentially major security challenge. Indeed these areas appear to be riskier
than some of the most troubled parts of Afghanistan, Iraq or the DRC.
Location

Risk Score

Wampusirpi, Gracias a Dios, Honduras

0.855

Toledo, Belize23

0.822

Hirat, Herat, Afghanistan

0.816

Nasiriyah, Dhi-Qar, Iraq

0.781

El Naranjo, Petén, Guatemala

0.766

Butembo, Nord-Kivu, DRC

0.735

In a context where Central America has experienced significant migration24 and
there is tension is between Mexico and its southern neighbors – most notably
Honduras25 – this is meaningful. The implications for Mexico26 (and by extension, its

Seeing populations from Belize as a potential source of risk may surprise some because of its status as an upper
middle-income country. But that income (mostly derived from tourism) is quite unequally distributed, both
regionally and ethnically. The Pan American Health Organization estimates that more than 40 percent of the
country’s population lives below the poverty line. The rate of poverty among indigenous Maya people – who our
algorithm suggests are most likely to react negatively to COVID-19 interventions – is a staggering 68 percent. See
https://www.paho.org/salud-en-las-americas-2017/?p=2362 for details.
23

Various reports in the media suggest that there is a connection with climate change, which is supposedly
causing droughts that force farmers to migrate. Much as we would like to believe this, data described by
University of Arizona scientists (for details, please see https://www.futurity.org/migration-from-centralamerica-2214952-2/) suggests that rainfall patterns in Central America are naturally quite variable. We therefore
imagine that farmers are instead suffering from economic, political and security issues, which become difficult to
bear when rains fail in local spots – and are likely to be more significantly exacerbated by COVID-19 everywhere.
24

25

https://www.wsj.com/articles/tensions-rise-at-mexicos-southern-border-with-guatemala-11579563320

The timing for is not ideal for Mexico, in that current conditions seem quite different than during the country's
successful battle with the 2009 swine flu epidemic (see https://foreignpolicy.com/2009/05/04/did-the-mexicanstate-prove-itself-in-the-swine-flu-response/). On the economic front, the Mexican peso was the world’s worst
performing currency in March (https://www.bloomberg.com/news/articles/2020-03-17/currency-crash-scarsmake-mexican-peso-slump-a-risk-for-amlo) and analysts like Credit Suisse believe the already-weak economy
will shrink significantly this year (https://www.reuters.com/article/us-mexico-economy-forecast/credit-suissesees-2020-economic-contraction-in-mexico-of-4-idUSKBN21448J). Because their leadership seems to have a
rather blasé policy towards COVID-19 (https://www.washingtonpost.com/opinions/2020/03/18/mexico-is-notready-coronavirus-just-look-amlos-behavior/), one can easily imagine a situation in which Mexico is
overwhelmed by the pandemic at the same time as it confronts a major economic crisis.
26
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relationship the United States) are important and the Mexican state may have a
compelling interest in assisting its southern neighbors in responding to the virus.

District Risk Scores
With that said, some issues require additional levels of analysis in the model to
understand. One particularly important question is how the localized risk levels
match (or outstrip) the government’s ability to maintain order and deliver services.
This is not a national-level question: in our experience, most marginalized
populations’ first and only point of contact with authorities is via their countries’
local and regional units. For that reason, the model determines how concentrated the
Local Risk Zones mentioned above are relative to the country’s subnational
administrative system, as expressed in so-called “Level 1” administrative districts27.
Our assumption is that the greater the concentration of higher-risk populations in a
given district, the harder it will be to keep that district stable in the face of COVID19’s impacts. In specific terms, we apply thresholds, as follows and as shown in the
map of Kenya below:
1. Extreme Risk: 50 percent or more of the population in Extreme Risk Zones
2. High Risk: 75 percent or more are in High Risk Zones
3. Significant Risk: 95 percent or more are in Significant Risk Zones28
Since COVID-19 is not affecting people in a vacuum, our impression is that this data
is quite useful when combined with real-time information about other social,
economic or political issues. Kenya is an example of this, as shown below.

These Level 1 districts are somewhere between the size of an American state and a British county, depending on
the country. This can lead to wide variances, with places like Uganda having quite a lot of Level 1 districts and
Mozambique having comparatively few, but we believe it is roughly faithful to the organization of state power in
each country and therefore useful in this type of analysis.
27

Concentration has a substantial impact on our judgments of risk. For example, Vietnam has 26.27 percent of its
people (24 million citizens) in these Risk Zones. This sounds like a lot, but they are quite evenly dispersed across
administrative districts and that helps explain why we do not consider the country a significant risk. By contrast,
the Philippines has 19.39 percent of its population (19 million) in Risk Zones. These people are highly
concentrated in certain sections of historically restive and marginalized areas in Visayas and Mindanao, which is
why some places in the Philippines are considered risky, but none in Vietnam.
28

Density plays a role in determining riskiness as well. Most notably, we lower these thresholds for districts with
higher population density, because density seems to associate with the severity of outbreaks to date. Some
research also suggests that it may associate with the outbreak of conflict. Surprisingly, this does not have a major
impact on the model: just 0.98% of districts changed classification when this technique was applied. We are
evaluating new evidence to see if this density should be weighted more aggressively, and are also evaluating
whether to include some of the density data at the community level.
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Counties like Wajir or Mandera (Extreme Risk) and Samburu or Maringo (High
Risk) are suffering from the worst outbreak of locusts seen in decades29.
International efforts to assist affected communities have been significantly impeded
by the transport and logistics scarcities caused by COVID-19, and farmers seem
perturbed by unfulfilled government promises to compensate them 30.
If the locust outbreak results in price rises, the aforementioned 2007-08 food price
crisis suggests that unrest can result – only this time, it may be significantly
exacerbated by simultaneous impacts from the virus. Initial reactions from
thousands of traders in Maringo County who were refusing to close their markets
suggests that there is already resistance forming31.
As one trader put it, “we are not ready to clear off from here and lock ourselves at
home because if we do so with our current poverty levels, then hunger will kill us,
leave alone the coronavirus.”
Local media reports suggest that measures to slow the spread of the virus are
encountering initial resistance elsewhere in Kenya as well. In Extreme Risk Zones
like Garissa, Mandera and Wajir Counties, this appears to be due to poverty.

29

https://twitter.com/FAO/status/1237747118967832577

https://www.nation.co.ke/news/What-shall-we-eat--Locusts-leave-empty-fields/1056-54689642ewkraz/index.html
30

https://www.the-star.co.ke/counties/rift-valley/2020-03-23-baringo-market-traders-stay-put-despite-virusthreat/
31
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A ban on trading in miraa (a drug crop, also called khat) instituted in Mandera and
Wajir has already led to violent confrontations between locals and police, with one
trader complaining that the “county government has left us with no business without
considering the plight of many residents who depend on khat to eke a livelihood.”32

National Risk Scores
At a national level, we produce a score for each country using a process that takes
account of the proportion of the country that is in the aforementioned Risk Zones,
while also adding health-related factors connected to the population and its health
care system’s ability to avoid preventable deaths, as explained in Appendix One.
Since the economic impacts of COVID-19 are still not apparent in data (and we have
not yet determined a way to project them), the risk scores are most useful for the
comparison of social risk levels across countries. In classifying these levels, we
consider countries in the lowest 10 percent of scores as extremely risky.

The map above shows where they are. While it will not surprise anyone to see
Afghanistan, Niger or Haiti in red, Angola and Gabon are middle-income countries
that analyses do not typically recognize as being ripe for instability.
This is even more surprising when comparing them with another African state that is
highly dependent on oil revenues: Nigeria. While Angola and Gabon are in the top
five riskiest countries, Nigeria ranks 53rd. Why?

See https://www.kbc.co.ke/mandera-miraa-traders-engage-police-in-running-battles/
and https://www.nation.co.ke/counties/mandera/Mandera-Wajir-ban-miraa-trade-over-coronavirus/11832985495086-1ca5of/index.html
32
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The first reason is each country’s ability to rapidly respond to and mitigate an
epidemic. According to the Global Health Security Index data incorporated into our
model, Angola and Gabon33 lag Nigeria quite significantly in emergency

In theory, Gabon guarantees a right to healthcare. But the health system that is supposed to deliver on that
promise is massively underfunded and unprepared for COVID-19. For a detailed examination, see Chapter 3 of
Love, L.S. L’accès aux soins au Gabon : écart entre la stratégie politique et les pratiques de santé. Sociologie.
Université de Lorraine, 2018. (in French)
33
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preparedness and response planning, the ability to exercise response plans, the
quality of emergency response operation, and ability to communicate risks to their
citizens. As a result, Nigeria scores ranks 68th in the world for its ability to respond to
epidemics, whereas Angola ranks 170th and Gabon 178th.
While no one familiar with Nigeria would claim the country is free of corruption, it is
still a broadly functional democracy accountable to its citizens. By contrast, Angola
and Gabon have a history of fraudulent, family-run leadership34 with no pressure to
invest in national health systems. Not only has this resulted in comparatively low
preparedness for the virus, but a number of striking inequalities35.
For example, there are many Angolan and Gabonese ethnic groups with little or no
access to power, leaving both countries with large rural populations with legitimate
grievances36 against their government, bureaucrats and business leaders. Their
disempowerment and relative poverty are reflected in various indicators used in the
model. Moreover, the model accounts for the fact that these populations are widely
and numerously dispersed across Angola and Gabon, whereas in Nigeria they are
concentrated in the country’s Northern Region.
To reiterate, the model is not a substitute for thorough risk analysis, and it is
therefore worth remembering that COVID-19 may aggravate existing factors that are
best understood without looking at numeric data. For example, Gabon thwarted a
coup attempt last year37 and is already seeing investment in its oil sector decline

Gabon has been ruled by the Bongo family since 1967 – first Omar (1967-2009) and then his son Ali (2009present) – and José Eduardo dos Santos ruled Angola from 1979 until 2017. It is important to note one significant
difference: Angola had a very long civil war from 1975 until 2002, whereas Gabon has been largely free of unrest.
34

For details about each country’s political power structures, see Yates, D. “The Dynastic Republic of Gabon”,
Cahiers d'études africaines, vol. 234, no. 2, 2019, 483-513. and Oliveira, R. (2017). "The New Elite,
Cosmopolitanism and the Politics of Inequality in Contemporary Angola". In The New Elite, Cosmopolitanism
and the Politics of Inequality in Contemporary Angola, 267-284.
Poverty in Angola is a combination of a dizzying number of factors, which are widespread throughout most of
the country. For an enumeration of these factors, see Oliveira, S. Olhar a pobreza em Angola: causas,
consequências e estratégias para a sua erradicação. Ciências Sociais Unisinos. 48. 2012 (in Portuguese).
35

https://iclg.com/alb/special-report/gabon suggests that the state owns an amazing 90% of Gabonese land
(regardless of the peoples actually living on it, often present well prior to the country’s independence), and
https://www.theguardian.com/global-development/2014/nov/06/angola-land-rights-civil-war is a reasonable
summary of local dissatisfaction with property rights in Angola.)
36

https://www.nytimes.com/2019/01/07/world/africa/gabon-coup-ali-bongo-ondimba.html describes the coup.
It is also important to note that President Bongo seems to have suffered a stroke last year, although he
reappeared late last year for public functions. See https://www.aljazeera.com/news/2019/12/14-months-strokegabon-bongo-opens-regional-summit-191218163416208.html for details.
37
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significantly38, which research suggests by itself would have a significant impact on
Gabonese living standards39.
Angola is somewhat different, in that it is attempting to make reforms. President
João Lourenço has committed himself to eradicating the corrupting influence of the
dos Santos family – in particular Isabel dos Santos40.
Laudable as this may be, there has been insufficient time for any benefits of this
approach to filter down to ground level, and what most Angolans have experienced
thus far is a rather confusing program of austerity41 which appears to burden them
with the economic consequences of the dos Santos family’s corruption. As one might
expect, this has been met with protests. Angola is also involved in a significant
dispute with the DRC regarding ownership of half of its offshore oil production42.
And it is facing an independence movement in the oil-rich (but service-poor)
province of Cabinda43, an independence movement which itself has significant
disagreements44.
In other words, evidence suggests COVID-19 will arrive at a tricky time politically for
both countries. But to repeat an important point made at the beginning of this paper:
when we say there is a “risk” of something happening, that is not the same as saying
it absolutely will happen. What we are saying is that hard data, historical precedent
and our experience taken together suggest that there is a more significant possibility
of local resistance causing destabilization of Angola or Gabon than of Nigeria.

https://www.offshore-mag.com/regional-reports/article/14170032/offshore-gabon-partners-call-off-furtherexplorationS Since the latter is a key source of money required to keep the country’s leadership in place, it is not
difficult to imagine a scenario in which a certain section of the national elite that thinks its interests are being
damaged by the lack of oil revenues leverages local violence against control measures in order to seize national
power. It is also not difficult to image other sections of the national elite resisting.
38

Ekomie, J., Assoumou, E.G. and Moussavou-Batemi, K. Prix internationaux du pétrole et bien-être des
ménages : le cas du Gabon. 2019. (in French)
39

After some years being feted by European and North American leaders, the dos Santos family has fallen out of
favor after being targeted by Lourenço and the International Consortium of Investigative Journalists. See
https://www.icij.org/investigations/luanda-leaks/ for details.
40

41

https://africadiplomatic.com/2018/01/08/angola-opts-for-austerity/

42

https://www.theafricareport.com/24865/drc-angola-tshisekedi-and-lourenco-locked-in-oil-struggle/

https://www.trtworld.com/africa/cabinda-a-little-known-oil-rich-region-seeks-independence-from-angola26799
43

44

https://www.africanews.com/2019/11/21/angola-division-over-cabinda-s-independence-morning-call//
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Conclusion
One might be tempted to wonder why some evidently dysfunctional countries are
worth this kind of attention in the middle of such a significant crisis. After all, there
are many crises right now that are closer to home. Why devote time to this one?
Bluntly, it is in our self-interest to do so. As a reminder, the consequence of
resistance to Ebola treatment and prevention efforts extended well past numerous
local blockades of well-intentioned health programs, construction of needed clinics,
local accusations that governments were the source of the disease, or murders of
health workers. It also created significant delay in suppressing the outbreaks.
Because the unrest was confined to a few districts in a handful of countries that were
(and remain) of little concern to the rest of the world, they received only passing
attention and were quickly forgotten. This cannot be allowed to happen again. As the
Financial Times put it recently:
Supporting emerging markets is not just about the moral imperative of
caring for the world’s poorer populations. For richer countries, it is also
a matter of self-interest. Economic disaster that stokes pandemic in,
say, India or Indonesia or sub-Saharan Africa could rebound on the
developed world if travelers from those regions cause additional waves
of infection. The chain of defense against coronavirus is only as strong
as its weakest link. Investing to bolster weak links will be money well
spent.45
Overdue or imperfect as the process may be, those involved in COVID-19
interventions must do whatever possible to reduce the chances of this kind of
resistance breaking out. Otherwise, they risk repeating the Ebola experiences but on
a far larger scale. At best, that would create permanent sources of COVID-19
contagion risk. At worst, it runs the risk of creating numerous conflicts, precisely at
the moment when the world needs calm and order.
This paper has left a few key questions unanswered. What do successful
interventions look like? If our model indicates that risk in a particular location is
high, what actions should be taken to reduce, manage or otherwise account for it? A
separate document for healthcare professionals addresses these questions, and we
are now turning our attention to the same issues for those interested in
economic interventions. For more information, please contact us at
coronavirus@tmpsystems.net.

45

https://www.ft.com/content/1056a4da-6acd-11ea-800d-da70cff6e4d3
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APPENDIX ONE: MODELING COVID-19 AND
UNREST
Creating a rough assessment
To get a rough idea of where social unrest might occur in response to COVID-19
interventions, we have built a geospatial model that searches for the following
combination of factors:
1. A high likelihood of health-system failure, which we judge via indicators
showing low quality of public or private healthcare46 and low preparedness of
the national government to respond to epidemics47. This is because we think
local populations reacting strongly to deaths in their own communities may be
the tipping point from opposition to unrest.
2. A high incidence of local poverty compared to other parts of the same
country, as measured through local multidimensional poverty or relative
income statistics48. In our experience (as well as for the Ebola incidents
mentioned previously), this disparity tends to associate with local distrust of
government more strongly than absolute poverty because it is indicative of
people that know they are worse off than others living under the same system.
3. A high level of distrust of outsiders. Here, we use a convergence of factors
that we have identified through our Landscope system as being statistically
associated with the resistance of local populations to investment projects49,
which we believe are similar to what might drive resistance to COVID-19
interventions (for reasons explained on page 11).
Crucially, the Landscope indicators give the model a rough sense of how political
power works in the country by inserting data showing corruption levels or

Fullman, N. et al. 2018. Measuring performance on the Healthcare Access and Quality Index for 195 countries
and territories and selected subnational locations: a systematic analysis from the Global Burden of Disease Study
2016. The Lancet, 391(10136), 2236-2271. https://www.thelancet.com/journals/lancet/article/PIIS01406736(18)30994-2/fulltext
46

Cameron, E. et al. 2019. The Global Health Security Index 2019. Nuclear Threat Initiative, Johns Hopkins
Center for Health Security & The Economist Intelligence Unit. https://www.ghsindex.org/wpcontent/uploads/2019/10/Global-Health-Security-Index-2019-Final-October-2019.zip
47

Human Development Reports. The 2019 Global Multidimensional Poverty Index (MPI). Oxford Poverty and
Human Development Initiative (OPHI), Oxford University. http://hdr.undp.org/en/2019-MPI
48

The indicators used from Landscope are listed in Appendix Three. Landscope was developed under the United
Kingdom Department for International Development’s LEGEND program in collaboration with the Rights and
Resources Group, and is explained at papers available at https://landscope.info/about.php. We have also
licensed the Landscope database to Bloomberg LP for use by investors and companies in their Terminal product.
49
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government effectiveness. It also includes things like ethnic groups’ access to power
and the extent to which a country's citizens are able to participate in selecting their
government, as well as freedom of expression, freedom of association, and a free
media.
Another important point is that our model combines the national-level statistics in
number 1 above with highly localized indicators that are available for 2 and 3. This
allows us to create risk scores covering local areas inside almost all countries in the
developing world50. That approach contrasts with many other risk assessments of
developing countries, which are either grounded in anecdotal evidence or only make
national-level judgments.
Our technique divides the globe into 20x20 kilometer squares and uses the
indicators described above to produce a risk score ranging from 0 to 1, such that 1 is
the absolute highest level of risk. This score is then parsed into even deciles, such
that each has 10 percent of the total number of places analyzed. We refer to the top
decile of local scores as Extreme Risk Zones, the second-highest decile as High Risk
Zones and the third-highest decile Significant Risk Zones51.
We then divide the country into administrative districts and analyze the percentage
of the population in each administrative district that lives in each of these Zones. If
50 percent or more of the population is in an Extreme Risk Zone, we consider the
district an Extreme risk. If 75 percent or more of its population is in a High Risk
Zone, we consider the district a high risk, and if 95 percent or more of its population
is in a Significant Risk Zone, we consider the district a significant risk.
These thresholds are modified for districts in the highest 50 percent of population
densities to account for that factor, such that the densest district in the dataset need
only have 34 percent of its population in an Extreme Risk Zone to count as Extreme.
We then weight the risky districts to account for the risk levels and produce a final
score intended to illustrate the scale of potential unrest the government may face.
But this is only part of the story. We also need to have some sense of what health
impacts a COVID-19 outbreak will have on the country’s population. We do this by

It is also important to note that some large developing countries – most notably Thailand, South Africa,
Argentina and Chile – currently lack sufficient data for us to make an assessment. We would also guess that some
countries we have not analyzed (Libya, Somalia, Venezuela) are self-evidently risky.
50

To reiterate, this does not refer to the risk of transmission of COVID-19, which we are not qualified to judge,
but rather, the risk of collective, violent opposition caused by COVID-19 in conjunction with latent social,
economic and demographic conditions.
51

Also, please note that these local classifications differ from the national-level scores given in the global map in the
introduction. This is because that global map represents country-level assessments that also include measures of
their populations’ susceptibility to COVID-19, as discussed in the next paragraph.
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augmenting the risk values for populations who are either older (over 65) or have
conditions (diabetes, hypertension, etc) that current evidence suggests will
significantly increase the risk of death from COVID-1952. We also add to this research
showing how well the country’s health system addresses treatable conditions 53
(which COVID-19 appears to be, if with difficulty) to produce a final score intended
to provide a broad sense of how the country might fare once the virus hits.
That score is not designed to predict spread, mortality or anything else of that sort.
Rather, it reflects our hypothesis that areas severely impacted by the disease will
pitch more strongly towards violent opposition to outside interventions.
The final risk score blends that health-impact scoring with the previously-described
district-level scoring showing the potential for unrest. Again working quite roughly,
we weight the district-level score twice as strongly as the national-level health
scoring, based on our sense that local conditions tend to fuel unrest more than
national ones.
There are some missing elements here that, in more normal times, we would have
more time to incorporate. For instance, we are working on integrating datasets
showing recent conflict levels by district, population densities and various forms of
economic impact from COVID-19 shutdowns, unemployment in rich countries
impacting remittance flows and interruptions to global trade.
In the interim, we believe the final output gives some useful sense of the problem and
supports the conclusions and recommendations drawn in the previous sections.

Although we are not qualified to judge medical research at a deep level,
https://www.ijidonline.com/article/S1201-9712(20)30136-3/fulltext appears to provide evidence from China.
News reports indicate similar patterns appear to be holding in other countries. The indicator data sources were
all downloaded on March 18, 2020:
https://data.worldbank.org/indicator/SP.POP.65UP.TO.ZS for population over 65,
http://apps.who.int/gho/data/view.main.2464ESTSTANDARD for hypertension,
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS for diabetes.
52

Amenable mortality rates for developing countries were found from a map available at
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2017.1233?url_ver=Z39.882003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed.
53
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APPENDIX TWO: TMP SYSTEMS AND SOCIAL
LICENSE
TMP Systems has worked on community engagement, social license and associated
disputes across the world for almost a decade. As the map below shows, we have
conducted in-depth analysis in 51 countries, with fieldwork and significant on-theground engagement in 19 of these countries.

The nature of this work varies, so we provide examples of three projects where we
have worked on developing and maintaining social license to operate. If you would
like any further information about any of these projects, or our broader work in this
area, please contact ben.bowie@tmpsystems.net.

Landscope (2019-present)
Landscope54 is a geospatial system that helps companies and investors to assess
“tenure risk”, a term that describes the financial risk associated with local opposition
to industrial projects (e.g. mines, wind farms, plantations, and infrastructure).
This kind of opposition is very common across Africa, Asia and Latin America, often
causing significant financial losses and operational headaches for businesses
involved. Landscope is being used by hundreds of companies and investors in sectors
like agriculture, infrastructure, forestry and mining.

54

https://landscope.info/
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Bonsucro (2018-2019)
Over an 18-month period, TMP worked with Bonsucro – the leading sugarcane
sustainability certifier – to develop more efficient and powerful ways to support
small farmers in the African sugar sector to report on sustainability improvements
and drive towards certification. This initiative included the largest buyers, traders,
refiners and producers of African sugar and was deployed across Malawi, Tanzania,
Zambia, Mozambique, South Africa and Eswatini. It worked to improve relationships
and communications between different parts of the supply chain, particularly
farmers and millers.

Dryad (2016-present)
Since 2016, our Dryad financial system has been delivering monetary and technical
support to 29 different community forest enterprises (CFEs) in the Congo Basin, as
part of a £5.8 million, DFID-funded experiment to determine whether economic
development and environmental outcomes are truly linked. Dryad works by
encouraging bottom-up responses to large-scale problems. One unique feature of the
system is that some reporting indicators are selected by the CFE, which encourages
local buy-in.
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APPENDIX THREE: INDICATORS USED IN THE MODEL
This appendix describes the 22 indicators used in the model, listing them in order of influence on results (labeled as major, moderate or minor). Here, please
note that there is a large number of social and governance indicators whose impacts on the model individually are minor, but when taken together, have a
greater influence on the results. The resolution column refers to whether the indicator is the same across all places in a single country (in which case we label
it “National”), or not (in which case we label it “Local”). The final resolution of the model is 20x20 kilometers, although some of the local indicators have
coarser resolutions (especially those related to poverty).
Again, the purpose of our model is not to localize predictions of unrest down to a specific village, but rather, suggest where the risks are comparatively severe
and what might happen at more aggregated levels within districts, countries or regions. The model is being actively updated and improved, especially to
incorporate economic factors. It is also being examined to see whether the inclusion of certain indicators makes sense, and especially, whether each indicator
has proper influence on the model. For those reasons, we are actively exploring candidates to add to this list. If you have or know a dataset you think might be
helpful, please contact us at coronavirus@tmpsystems.net.
Finally, we used ArcGIS version 10.6 and QGIS version 3.12 for the analysis. Global Administrative Area Maps (GADM) Version 2.8 provided the country and
administrative boundaries, see https://gadm.org/license.html for more information.
Indicator

HAQ Index

Resolution

Influence

National

Major

What it measures and why we
included it

Source

This measures healthcare access and
quality at a national level and is the
standard source for this information
in most research and analysis we
have reviewed on the topic. We
included it because the overall
quality of the healthcare system is
important in understanding how
difficult a given developing country
might find testing for COVID-19
(something key to its suppression)
and treating those who get sick from
it.

Fullman, N. et al. 2018. Measuring performance on the Healthcare Access and
Quality Index for 195 countries and territories and selected subnational locations: a
systematic analysis from the Global Burden of Disease Study 2016. The Lancet,
391(10136), 2236-2271. See
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)309942/fulltext for details.
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Epidemic
response

Relative
poverty

Amenable
mortality

National

Major

This is a measure of how prepared a
country is to stop or slow and
epidemic, involving everything from
how they make plans (and exercise
them) and communicate risk to their
populations to how much access to
communications they have and how
effectively they can impose travel or
trade bans. We included it because
these things are vital to stopping the
spread of the virus.

Cameron, E. et al. 2019. The Global Health Security Index 2019. Nuclear Threat
Initiative, Johns Hopkins Center for Health Security & The Economist Intelligence
Unit. See https://www.ghsindex.org/wp-content/uploads/2019/10/Global-HealthSecurity-Index-2019-Final-October-2019.zip for dataset.

Local

Major

Here, we are looking at how
multidimensional poverty for the
local area compares to the rest of the
county it's located in. By
"multidimensional" poverty, we
mean not just money, but also things
like access to clean drinking water or
sanitation facilities. The reason we
compare local with national is that it
gives us a sense for how deprived
people in that specific area feel, and
some idea of whether they might feel
aggrieved about inequality.

Human Development Reports. The 2019 Global Multidimensional Poverty Index
(MPI). Oxford Poverty and Human Development Initiative (OPHI), Oxford
University. See http://hdr.undp.org/en/2019-MPI for details.

National

Moderate

This is different than the HAQ and
epidemic response indicators, in that
it measures whether the country’s
health outcomes suggest that they are
delivering timely and effective care to
prevent avoidable deaths. We use it
as a rough way of knowing whether
the potential of the health system
actually appears to translate into
results.

Alkire, B., Peters, A.W., Shrime, M.G., and Meara, J.G. The Economic
Consequences Of Mortality Amenable To High-Quality Health Care In Low- And
Middle-Income Countries. Health Affairs 2018 37:6, 988-996. See
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2017.1233?url_ver=Z39.882003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed for details.
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Population

Local

Moderate

These indicators model the
distribution of human population
(counts and densities) on a
continuous global raster surface. For
GPWv4, population input data are
collected at the most detailed spatial
resolution available from the results
of the 2010 round of Population and
Housing Censuses, which occurred
between 2005 and 2014. All
estimates of population counts and
population density have also been
nationally adjusted to population
totals from the United Nation's
World Population Prospects: The
2015 Revision.

Center for International Earth Science Information Network - CIESIN - Columbia
University, 2016, Gridded Population of the World, Version 4 (GPWv4): Population
Count. Palisades, NY: NASA Socioeconomic Data and Applications Center
(SEDAC). See https://beta.sedac.ciesin.columbia.edu/data/set/gpw-v4-populationcount for details.

Population
over 65

National

Minor

This figure shows what percentage of
the country's population is over 65
years of age. This has a major
influence on expected mortality rates
for any given country, and is one of
the few areas where developing
countries may have a significant
advantage in fighting COVID-19.

World Bank. Population ages 65 and above (% of total population), 2019. See
https://data.worldbank.org/indicator/SP.POP.65UP.TO.ZS for details.

High blood
pressure

National

Minor

This figure shows what percentage of
the country’s adult population has
high blood pressure. This is one of
the underlying conditions that
experts have suggested associate with
COVID-19 deaths.

World Health Organization. Global Health Observatory data repository, Raised
blood pressure (SBP ≥ 140 OR DBP ≥ 90), age-standardized (%) estimates by
country, 2017. See http://apps.who.int/gho/data/view.main.2464ESTSTANDARD
for details.
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Diabetes

National

Minor

This figure shows what percentage of
the country’s adult population has
diabetes. This is one of the
underlying conditions that experts
have suggested associate with
COVID-19 deaths.

International Diabetes Federation, Diabetes Atlas. Diabetes prevalence (% of
population ages 20 to 79), 2019. See
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS for details.

Access to
electricity

Local

Minor

This tells us how much of the local
population has access to basic
electricity, which is a way to infer
whether they are able to receive
information about COVID-19 as well
as whether they are marginalized by
lack of public investment in basic
services.

Human Development Reports. The 2019 Global Multidimensional Poverty Index
(MPI). Oxford Poverty and Human Development Initiative (OPHI), Oxford
University. See http://hdr.undp.org/en/2019-MPI for details.

Access to
power

Local

Minor

The indicator measures the
proportion of ethnic groups in the
area with no access to central state
power. We think the less access they
have, the greater the chance they will
resist efforts by government to
impose restrictions on movement or
business.

Vogt, Manuel, Nils-Christian Bormann, Seraina Ruegger, Lars-Erik Cederman,
Philipp Hunziker, and Luc Girardin, 2015, "Integrating Data on Ethnicity,
Geography, and Conflict: The Ethnic Power Relations Data Set Family," Journal of
Conflict Resolution 59(7): 1327-42. See https://icr.ethz.ch/data/epr/geoepr/ for
details.

Vulnerability
to Poverty

Local

Minor

This indicator measures the
proportion of the population that are
vulnerable to poverty. Populations
that are 'vulnerable' to poverty are
those where poor people experience a
poverty intensity of between 20–
32.9% (i.e. are deprived in 20-32.9%
the 10 sub-indicators of poverty
(such as asset ownership, access to

Human Development Reports. The 2019 Global Multidimensional Poverty Index
(MPI). Oxford Poverty and Human Development Initiative (OPHI), Oxford
University. See http://hdr.undp.org/en/2019-MPI for details.
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electricity, or child school
attendance). We include it to get
some sense of whether there are
significant numbers of people in the
area who are not in poverty, but on
the cusp of slipping backwards into
it, and therefore more likely to react
strongly to measures they think will
set them back.
Corruption

National

Minor

This measures corruption in
country's public sector, as perceived
by experts and private sector
professionals. We included it because
corrupt countries tend to have higher
degrees of local resistance to their
governments' attempts to impose
new plans or projects.

Transparency International, 2018, Corruption Perceptions Index, licensed under
CC-BY-ND 4.0. See https://www.transparency.org/research/cpi/overview for
details.

Government
effectiveness

National

Minor

This is an indicator of the quality of
public services, the quality of the civil
service and the degree of its
independence from political
pressures, the quality of policy
formulation and implementation,
and the credibility of the
government's commitment to such
policies. We think all of these
associate with the quality of COVID19 responses.

Kaufmann, Daniel, Aart Kraay, and Massimo Mastruzzi. 2010. "The Worldwide
Governance Indicators: Methodology and Analytical Issues." Policy Research
Working Paper 5430. The World Bank, Development Research Group,
Macroeconomics and Growth Team. See
http://info.worldbank.org/governance/wgi/index.aspx#home for details.

Local

Minor

This measures school attendance
rates in children. In other work, we
find that lower rates of school
attendance correlate with local
resistance to outside projects.

Human Development Reports. The 2019 Global Multidimensional Poverty Index
(MPI). Oxford Poverty and Human Development Initiative (OPHI), Oxford
University. See http://hdr.undp.org/en/2019-MPI for details.

School
attendance
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Land use
change

Local

Minor

This measures changes in land cover,
which is a way of intuiting whether
rural areas are under increasing
pressure to use natural resources.

ESA / ESA Globcover 2005 Project, led by MEDIAS-France/POSTEL. See
http://due.esrin.esa.int/page_globcover.php for details.

Population
change

Local

Minor

This indicator measures the rate of
population change from the most
recent available data (2005-2015)
from NASA. We have found that
areas with higher population changes
tend to be more tense, due to influxes
of migrants from other social groups
and/or ethnicities.

Center for International Earth Science Information Network - CIESIN - Columbia
University, 2016, Gridded Population of the World, Version 4 (GPWv4): Population
Density. Palisades, NY: NASA Socioeconomic Data and Applications Center
(SEDAC). See http://beta.sedac.ciesin.columbia.edu/data/collection/gpw-v4 for
details.

Access to
electricity

Local

Minor

This tells us how much of the local
population has access to basic
electricity, which is a way to infer
whether they are able to receive
information about COVID-19 as well
as whether they are marginalized by
lack of public investment in basic
services.

Human Development Reports. The 2019 Global Multidimensional Poverty Index
(MPI). Oxford Poverty and Human Development Initiative (OPHI), Oxford
University. See http://hdr.undp.org/en/2019-MPI for details.

National

Minor

This is an indicator of the quality of
public services, the quality of the civil
service and the degree of its
independence from political
pressures, the quality of policy
formulation and implementation,
and the credibility of the
government's commitment to such
policies. We think all of these
associate with the quality of COVID19 responses.

Kaufmann, Daniel, Aart Kraay, and Massimo Mastruzzi. 2010. "The Worldwide
Governance Indicators: Methodology and Analytical Issues." Policy Research
Working Paper 5430. The World Bank, Development Research Group,
Macroeconomics and Growth Team. See
http://info.worldbank.org/governance/wgi/index.aspx#home for details.

Government
effectiveness
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HDI

National

Minor

This captures life expectancy,
education, and gross national income
per capita. It helps us get a sense for
how developed the country is, which
has an impact on how well it will
respond to COVID-19.

United Nations Development Program, 2018, "Human Development Indices and
Indicators: 2018 Statistical Update," United Nations Development Programme:
New York. Data copyrighted under the Creative Commons Attribution 3.0 IGO
license. See http://hdr.undp.org/en/content/human-development-index-hdi for
details.

Political
stability

National

Minor

This indicator measures perceptions
of political instability and/or
politically motivated violence,
including terrorism.

Kaufmann, Daniel, Aart Kraay, and Massimo Mastruzzi. 2010. "The Worldwide
Governance Indicators: Methodology and Analytical Issues." Policy Research
Working Paper 5430. The World Bank, Development Research Group,
Macroeconomics and Growth Team. See
http://info.worldbank.org/governance/wgi/index.aspx#home for details.

Voice and
accountability

National

Minor

This is an indicator of perceptions of
the extent to which a country's
citizens are able to participate in
selecting their government, as well as
freedom of expression, freedom of
association, and a free media.

Kaufmann, Daniel, Aart Kraay, and Massimo Mastruzzi. 2010. "The Worldwide
Governance Indicators: Methodology and Analytical Issues." Policy Research
Working Paper 5430. The World Bank, Development Research Group,
Macroeconomics and Growth Team. See
http://info.worldbank.org/governance/wgi/index.aspx#home for details.

Local

Minor

This measures the proportion of the
immediately local area covered by
protected areas such as national
parks or nature reserves, which are
specifically designated and managed
for the long-term conservation of
nature. In rural areas, we have found
that marginalized people tend to be
more opposed to government
interventions with a larger amount of
protected areas, because they have a
negative past experience being
excluded from lands whose resources
they feel they need.

UNEP-WCMC and IUCN, 2016, "Protected Planet: The World Database on
Protected Areas (WDPA)" [Online], Accessed January 2019. Cambridge, UK:
UNEP-WCMC and IUCN.

Protected
Areas
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