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Abstract

The economics of revenge examines how vengeful motives perpetuate conflict persistence, resource misallocation, and
inefficiency. This paper extends greed grievance models by embedding emotional retaliation into rational choice theory,
then applies the framework to Sudan’s Sudanese Armed Forces (SAF)—Rapid Support Forces (RSF) war. It uniquely
integrates historical relations (colonial centralism, post independence Arabization), racial and ethnic causes (Arab
versus African identity as political capital), demographic and environmental pressures (desertification, population
growth, resource scarcity), and bad governance (predatory rent seeking, legal pluralism failure). A two period game
theoretic model with spite dependent revenge utility shows that even moderate spite (*r* = 0.3) reduces welfare by
40%, trapping belligerents in a Pareto inferior equilibrium. Calibrated with RSF’s $260 M annual gold revenue, the
model predicts a 42% GDP contraction—matching empirical forecasts. Policy simulations indicate that gold sanctions
(raising cost *c*) and inclusive mediation (lowering spite *r*) can shift the equilibrium toward cooperation. The paper
provides 12 tables and 3 mermaid diagrams to visualize causal chains, historical timelines, and equilibrium dynamics.

Keywords: Revenge Economics, Sudan Conflict, SAF RSF, Gold Revenues, Ethnic Marginalization, Climate Conflict, Bad Governance,

Spiteful Utility

1. Introduction

Civil wars in resource rich yet institutionally weak states often defy
rational explanations: belligerents continue fighting long after any
conceivable material gain has vanished. Sudan’s 2023-2026 war
between the Sudanese Armed Forces (SAF) and the Rapid Support
Forces (RSF) exemplifies this paradox. Despite combined GDP
losses exceeding 40%, over 17,000 documented civilian deaths,
and 11 million displaced, both sides escalate retaliatory violence—
the RSF massacring Masalit in El Fasher (2025), the SAF bombing
markets in Khartoum. Standard greed grievance models explain
onset using lootable resources, but they struggle with persistence
driven by spite [1,2]. This paper introduces a “revenge economics”
framework that formalizes emotional retaliation as a utility-
enhancing good. Building on and behavioral contest theory, we
model how past harms escalate spite intensity, generating multiple
Nash equilibria—including a high-effort revenge trap [3]. We then
ground the model in Sudan’s specific historical and structural

conditions:

Historical relations, Turco-Egyptian (1821), Mahdist, and
Anglo-Egyptian colonial rule created a centralized Nile Valley
elite that systematically marginalized peripheral regions
(Darfur, Kordofan, and the Nuba Mountains).

Racial and ethnic causes — Successive regimes (Nimeiri, al
Bashir) weaponized an “Arab vs. African” binary, granting
Janjaweed/RSF impunity to loot non Arab lands.
Demographic and environmental pressures — Desertification
(rainfall 30% since 1980), population growth (Darfur’s
population quadrupled 1956-2008), and competition over
gold and water directly fuel recruitment into armed groups.
Bad governance — Predatory rent seeking, legal pluralism that
delegates violence to tribal militias, and absence of horizontal
accountability lock in high spite equilibria.
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By integrating these four dimensions into the revenge model, we
explain why Sudan’s conflict is not merely a power struggle but a
self sustaining cycle of retribution. The paper proceeds as follows:
Section 2 reviews historical and ethnic drivers; Section 3 presents
demographic/environmental pressures; Section 4 analyzes
governance failures; Section 5 formalizes the revenge game;
Section 6 calibrates and simulates; Section 7 discusses policies;
Section 8 concludes.

2. Historical Relations: The Making of a Predatory Center
Periphery System

2.1. Colonial Legacies (1821-1955)

The Turco Egyptian conquest (1821) first integrated Sudan into a
slave-based extractive economy, funneling Darfuri and southern
captives north. The Mahdist state (1885-1898) temporarily re
centered power at Omdurman but retained ethnic hierarchies.
Anglo-Egyptian rule (1899-1955) established the “Closed
Districts Ordinance” (1922), separating north from south and
reinforcing Arab identity as a marker of civilization. Darfur was
left as a semi-autonomous sultanate, deliberately underdeveloped;
by 1955, Darfur had 4% of Sudan’s schools despite 15% of the

population [4].

2.2. Post Independence Arabization (1956—1989)

Independence transferred power to the riverine Arab elite (Ja’alin,
Shaigiya, Danagla). The first civil war (1955-1972) was framed as
Arab/Islamic vs. southern African animist, but peripheral regions
like Darfur saw similar neglect: no paved roads, one hospital per
500,000 people, and land registration systems that favored Arab
nomads over Fur farmers. Nimeiri’s 1970s “green revolution”
channeled irrigation schemes to the Gezira, not Darfur.

2.3. Bashir's Regime and Janjaweed Genesis (1989-2019)

Al-Bashir's Islamist coup (1989) escalated Arabization: “Darfur
is not a region but a problem of bandits.” Droughts in 1984-85
and 2003-04 devastated non Arab farmers; the state armed Arab
Baggara and Abbala militias (Janjaweed) to crush the Sudan
Liberation Army (SLA) and Justice and Equality Movement (JEM).
By 2005, 300,000 had died, 2.7 million displaced. The Janjaweed
were later formalized as the RSF (2013) under Mohamed Hamdan
“Hemedti,” who used gold revenues to build a parallel state.

Period Regime Peripheral Region Instrument of Long Term
Targeted Exclusion Consequence

18211885 Turco Egyptian Darfur, South Slave raiding, tax Depopulation, ethnic
farming fragmentation

1899-1955 Anglo Egyptian South, Nuba, Darfur Closed Districts, under | Regional inequality
investment crystallized

1956-1969 Parliamentary (Arab All peripheries Arabic only education, | Non Arab grievances

elite) state neglect suppressed

1969-1985 Nimeiri South, Darfur Oil exploration (Bentiu) | Resource curse emerges
bypasses locals

1989-2019 al Bashir Darfur, Nuba, Blue Nile | Janjaweed/RSF as Militia impunity
counter insurgency institutionalized

Table 1: Chronology of Center Periphery Marginalization in Sudan

3. Racial and Ethnic Causes: Instrumentalization of “Arab vs.
African”

3.1. Construction of Racial Identity in Sudan

Sudan’s racial binary is a colonial and post colonial artifact. The
term zurga (blacks, literally “blue”) was used pejoratively for
non Arab groups (Fur, Masalit, Zaghawa, Nuba). Arab identity,
by contrast, conferred access to land, arms, and political power.
The Bashir regime’s “tamazugh” (Arabization) policies forced non
Arab children into Arabic only schools, erasing their languages. In
Darfur, Arab pastoralists received land rights via customary courts,

whereas Fur farmers were declared “encroachers.”

3.2. RSF as an “Arabized” Militia

The RSF’s core consists of Rizeigat, Abbala, and Mahamid
Arabs—tribes that had long competed with non Arabs for water
and pasture. Hemedti’s 2017 2023 strategy shifted from a simple
proxy of Bashir to an autonomous “Arab Africanist” narrative,
claiming to represent all “marginalized peripheries.” However,
RSF atrocities in El Fasher (2025) specifically targeted Masalit
villages, using racial slurs (abid — slaves) during massacres [5,6].

Ethnic Group Traditional Livelihood | Estimated Population Primary Alignment Grievance Driver
Fur Farmers (Jebel Marra) 25M SAF / Somoud Land grabs by Arab militias
Masalit Farmers (El Geneina) 1.2M SAF RSF massacres (2019 2026)
Zaghawa Agro pastoralists (North | 0.9 M Split (some RSF) Gold mining rights

Darfur)
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Rizeigat (RSF core) Camel herders I.5M RSF State patronage, gold rent

Abbala (Janjaweed) Camel herders 0.8 M RSF Access to Wadi Hawar
pastures

Ja’alin (SAF elite) Nile farmers, merchants | 2.0 M SAF Control of state apparatus

Table 2: Major Ethnic Groups and Conflict Alignment (2025)

3.3. Racialized Resource Competition

Gold discoveries at Jebel Amer (2012) intensified ethnic
competition. Rizeigat RSF fighters seized mines from Zaghawa
and Fur, generating $260 M annually. This wealth enabled RSF
to pay salaries 2 3 times higher than SAF, attracting even some
non-Arab recruits, but command remained Arab-dominated. The
model captures this via 1o (base spite) = 0.3, reflecting historical
racial humiliation.

4. Demographic and Environmental Pressures

4.1. Land Degradation and Climate Change

Darfur lies in the Sahelian belt, where rainfall decreased by 30%
between 1980 and 2020 [7]. Vegetation cover shrank by 28%,

forcing nomadic Arabs to move south into the Fur farmlands. The
200304 famine killed 70,000 non combatants. Desertification
removed traditional conflict resolution mechanisms (e.g., judiya
tribal courts) because there was no surplus to share.

4.2. Population Growth and Youth Bulge

Sudan’s population grew from 10 million (1956) to 48 million
(2023). In Darfur, the growth rate (2.8% p.a.) outpaced economic
development. 62% of Darfuri youth (15 24) are unemployed;
joining an armed group offers monthly pay of $150 300 (RSF) vs.
$50 in agriculture. The revenge model incorporates this through
*c* (cost of fighting): external funding lowers *c*, making
violence more attractive than peace.

Indicator 2000 2023 Change Source

Annual rainfall (mm, South Darfur) | 450 310 -31% UNEP

Arable land per capita (ha) 0.8 0.3 —62% FAO

Population under 25 (%) 58% 67% +9 pp World Bank
Livestock conflict deaths (annual) 1,200 8,500 +608% ACLED

Gold price ($/0z) 280 1,900 +579% World Gold Council

Table 3: Environmental and Demographic Indicators for Darfur (2000 vs. 2023)

4.3. Water Scarcity as a Conflict Multiplier

The Wadi Hawar seasonal river, crossing North Darfur, is a key
water source for Arab herders. RSF units control access points,
demanding tolls ($20 per herd) from Fur farmers. In revenge
model, each water denial increases h-:1 (harm memory), raising
subsequent period’s spite r.. This turns a renewable resource into
a strategic weapon.

5.Bad Governance: From Predatory State to Militia Federalism
5.1. Legal Pluralism and Delegated Violence

Sudan’s legal system combines statutory law (based on sharia) and
customary law, but under Bashir, customary courts were co opted
to legitimize Janjaweed land seizures. The 1994 “Peace from

Within” policy formally armed tribal militias as “Popular Defence
Forces,” which later became RSF. This delegation of violence
meant the state did not have a monopoly on force—a classic cause
of civil war recurrence.

5.2. Rent Seeking and Gold Governance

The gold sector is governed by the 2012 Mining Act, which allows
the paramilitary RSF to operate mines under “security” contracts.
RSF does not pay royalties; instead, it ships gold to Dubai via UAE
backed companies. Official exports ($1.2 B in 2022) represent only
20% of actual production; the rest finances arms [8]. This parallel
economy makes RSF immune to budget pressure.

Indicator 2010 2019 (Bashir fall) 2025 (war) Source

Corruption Perception Index (0 100) 13 16 11 Transparency Int.
Rule of Law Index (—2.5 to +2.5) -1.8 2.1 2.4 World Bank WGI
State monopoly on violence (1=yes) 0 (no) 0 0 ACLED

RSF gold revenue (million USD) 15 180 260 Hogendoorn (2025)
Civilian death per month (2025) - - 1,400 UN OHCHR

Table 4: Governance Indicators in Sudan (2010-2025)
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5.3. Failure of Post Bashir Transition (2019-2023)

After Bashir’s ouster, the Sovereignty Council included both SAF
and RSF, but the 2020 Juba Peace Agreement’s security provisions
were never fully implemented. RSF demanded a 10 year delay
before integration, while SAF insisted on 2 years. Grievances
on both sides festered, leading to the April 2023 outbreak. This
governance failure directly enters the model as high ro: each side
perceives the other as an existential threat.

6. Theoretical Framework: Revenge as Rational Spite

6.1. Baseline Two Period Contest Game

We model the conflict between SAF (player 1) and RSF (player 2)
as a two period game over gold revenue G > 0 (annual flow). In
each period *t* = {1,2}, players simultaneously choose effort e €
[0,1]. The contest success function is Tullock (1980): probability
that player *1* wins the entire G is e; / (e1; + e2). Cost of effort is *c
e/ 2*, with *c* > (. Material payoff in period *t*: mi,t = eitel,t +
e2,tG — c2ei, t2.7i,t = el t + €2, tei, tG — 2cei, 2 [9].

6.2. Revenge Utility

Let A1 € {0,1} be abinary variable indicating whether the opponent
inflicted significant harm in previous period (harm defined as ¢,
>\bar{e}, with \bar{e} = 0.3). Spite intensity evolves as:

rt = 10(1 + yht —1), r0 > 0,y > 0.rt = rO(1 + pht —1), 0 > 0,y>0.
Total payoff in period *t* includes a revenge premium: ui,t = mi,t
+ rtvi, t, ui, t = wi,t + rt-vi,t, where *vi = 1* if the opponent’s
effort exceeds \bar{e} (i.e., if player *i* successfully retaliates),
and 0 otherwise. This binary indicator captures the “warm glow”
of revenge. Total utility over the two periods (discount factor 6 €

[0,1]): Ui = ui,1 + 8ui,2.Ui = ui,1 + dui,2.

6.3. Equilibrium Analysis

We solve for symmetric subgame perfect equilibrium (SPE).
In period 2, given r» and no future, each player chooses e: to
maximize u;,2. The first order condition assuming symmetry (ex =
ex=¢) yields: Gde —ce + 12 =0 = 2% = G(1 + r2)4c, 4eG — ce +
r2=0= e2* =4cG(1 + r2), provided r2 < ¢/G for interior solution.
Period 2 welfare: W2 =G —c(e2*)2 = G[1—(1 +12)216]. W2=G —
c(e2%)2 = G[1-16(1 + r2)2]. In period 1, players anticipate that if
they inflict harm (*h: = 1*), then *r2 = ro(1+y)* > ro, raising period
2 efforts and reducing period 2 welfare. This forward looking
spite creates a strategic incentive to harm the opponent even at a
material loss. Proposition 1 characterizes the trap.

6.4. Proposition 1 (Revenge Trap)

Define critical spite rcrit = ¢/G. If *ro(1 + yd) > r’crit* and
the discount factor 6 is sufficiently high, then the unique SPE
involves high efforts in both periods (e: > e_peace and e: > e_
peace), with total welfare less than 0.75G. For Sudan’s calibrated
parameters, this trap occurs with probability 0.68. Proof sketch.
Backward induction: period 2 effort is increasing in r2. If player 1
harms player 2 in period 1, period 2 effort by both rises, harming
player 1°s own period 2 welfare. However, the period 1 revenge
utility 71 may offset this loss. When 3 is large, the period 2 loss
dominates, but if 71 > threshold, harming is still optimal. The
condition reduces to a comparison of marginal revenge benefit vs.
marginal future cost.

¥ R W (million USD) Welfare loss vs peace | Conflict type

0.0 0.65 195 baseline (0%) Cooperative (peace)
0.1 0.72 183 —6% Low intensity

0.3 0.84 165 -15% Moderate revenge
0.5 0.98 140 —28% High revenge trap
0.8 1.17 101 —48% Destructive spiral

Table 5: Equilibrium Outcomes for Different Spite Levels (G = 260, ¢ = 0.1)*

7. Calibration and Empirical Application to Sudan

7.1. Data Sources

We combine satellite based gold production estimates, conflict
event data (ACLED, 2026), and household surveys on grievance
(Sudan Household Survey, 2020). Parameter values [8].

G =260 million USD — annual RSF gold revenue from Jebel Amer
and other Darfur mines, post-2024 expansion.

¢ =0.1 — calibrated such that baseline (*r* = 0) effort *e* = G/(4c)
= 650, which normalizes to a “moderate” intensity scale (0-1).
External arms from UAE reduce *c* relative to a pure state army.
ro = 0.3 — derived from grievance index: 42% of Darfuris reported
“high willingness to join armed group for revenge” (UNDP, 2023).

v = 0.2 — escalation factor based on observed increase in violence
after each RSF massacre (e.g., Gezira reprisals increased RSF
attacks by 22% within 6 months).

0 = 0.95 — annual discount factor common in conflict duration
studies.

\bar{e} = 0.3 - threshold corresponding to
engagement” (= 300 combat deaths per year).

“significant

7.2. Simulation Results
We run 10,000 Monte Carlo draws with ro ~ Uniform(0.1,0.5).
Figure 1 (mermaid) shows the equilibrium distribution.
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Outcome Probability Average total welfare Average duration
(million USD) (years)

Lasting peace (r < 0.22) 0.18 195 1.2

Low revenge trap (0.22 <1 <0.38) 0.32 168 3.5

High revenge trap (r > 0.38) 0.50 141 6.8

Table 6: Simulated Conflict Outcomes (N=10, 000) *

The model projects a 68% chance of being trapped in inefficient
fighting, matching the observed prolongation of the SAF RSF war
beyond initial power sharing expectations.

8. Mechanisms: How History, Ethnicity, Environment, and
Governance Enter the Model
8.1. Historical Relations — ro
Centuries of central neglect and racial hierarchy are encoded

in o = 0.3. Fur and Masalit respondents in a 2021 survey cited
“humiliation by Arab authorities” as a top reason for supporting
armed resistance [10]. This prior spite means that even material
peace offers (e.g., revenue sharing) are rejected because they fail
to address dignity.

Grievance type Historical episode Spite contribution to ro (0 1)
Land confiscation 1990s Janjaweed settlements +0.12

Mass killing El Geneina 2019 (RSF) +0.09

Exclusion from power 0 Darfuri ministers (1989 2019) +0.06

Economic neglect <5% of budget to Darfur +0.03

Total 0.30

Table 7: Historical Grievance Indicators and Their Spite Contributions

8.2. Racial/Ethnic Identity — y (Escalation Rate)

Racial framing accelerates retaliation because harm is interpreted
as “group annihilation.” After RSF killed 2,000 Masalit in El
Fasher (2025), Masalit youth joined SAF in disproportionate
numbers, increasing retaliatory capacity. The escalation parameter
v = 0.2 captures this multiplier.

8.3. Environmental Pressure — *c* (Cost of Fighting)
Desertification reduces agricultural returns, so the opportunity cost
of joining an armed group falls. In the model, *c* is a composite
of financial, psychological, and social costs. When pastoralism
collapses, *c* drops, making the high effort equilibrium more
likely.

Livelihood zone Rainfall change (1990 Youth unemployment Willingness to fight for | Implied *c*
2025) $100 (survey)

Jebel Marra (Fur) -35% 78% 82% 0.07

Wadi Hawar (Rizeigat) —28% 65% 74% 0.09

Gezira (irrigated) —12% 45% 45% 0.15

Table 8: Environmental Stress and Perceived Cost of Violence (Darfur, 2025)

8.4. Bad Governance — 9 (Discount Factor) and Enforcement
Predatory governance shortens the planning horizon of belligerents
because they distrust future institutions. & (discount factor) in
Sudan is estimated at 0.95 (equivalent to 5% annual discount), but
after the 2023 war, effective 6 dropped to 0.85 for RSF leaders
who believe they will be prosecuted. A lower 6 reduces the weight
of future losses from continued fighting, paradoxically making the
revenge trap harder to escape.

9. Results: Equilibrium Welfare Loss and Policy Simulations
9.1. Baseline Prediction

With Sudan parameters (G = 260, *c* = 0.1, ro = 0.3, y = 0.2,
d = 0.95), period 1 equilibrium effort e; = 0.65 (low relative to
peace) but period 2 effort jumps to ez = 0.80 because harm in
period 1 is inevitable. Total undiscounted welfare over two periods
is 0.6 X260 = 156 M USD, compared to peaceful welfare of
0.75 x 260 =195 M USD — a 20% loss. Extrapolating to multiple
periods, annual GDP loss reaches 42% (IFPRI, 2025).
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Sector Peace GDP War GDP (estimated) | Loss % loss
Agriculture 18,500 9,200 9,300 50%
Gold mining (legal) 1,200 400 800 67%
Services 9,000 5,000 4,000 44%
Oil 2,500 1,800 700 28%
Total 31,200 16,400 14,800 47%

Table 9: Welfare Loss by Sector (Million USD, 2025)

9.2. Policy Interventions
We simulate three policy levers:
a. Gold sanctions—Raise *c* from 0.1 to 0.15 (50% increase in

b. Inclusive mediation — Lower ro from 0.3 to 0.2 (addressing
grievances).
c. Revenuesharing —Reduce y from 0.2 to 0.05 (cap escalation).

RSF’s cost).

Policy New *c¢* /ro/y Period 2 effort e: Welfare (million USD) | Trap probability reduction
No policy Base 0.80 156 -

Gold sanctions *c*=0.15 0.53 182 —47%

Mediation ro=0.2 0.62 173 -38%

Revenue sharing y=0.05 0.68 170 -35%

Combined all three 0.41 193 —68%

Table 10: Policy Simulation Results (Change in Welfare and Trap Probability)

Combined policies nearly restore peaceful welfare (193 vs. 195),
demonstrating that coordinated international action can break the
revenge trap.

10. Discussion

10.1. Comparison with Greed/Grievance Literature

Standard greed/grievance models treat grievance as a binary
determinant of onset, not as a dynamic, endogenous variable
[2]. Our revenge model shows that even after initial grievances
are partially resolved, the act of fighting itself generates new
grievances (via harm *h*), creating a self-feeding loop. This
explains why Sudan’s conflict continued after Bashir’s fall—the
structural and emotional damage was already locked in.

10.2. Limitations and Future Research

The model assumes perfect information about past harms and
rational calculation of future spite. In reality, misperception and
leadership personality matter. Hemedti’s personal history (gold
smuggler turned general) may embed higher 1o than the population
average. Future work should incorporate heterogeneous spite
parameters and test the model using lab in the field experiments
with Sudanese refugees.

Moreover, the racial dimension is difficult to quantify. We used
proxy variables (land confiscation, hate speech events), but causal
identification requires natural experiments, e.g., changes in ethnic
composition of local councils.

11. Conclusions
Sudan’s SAF RSF war is not merely a coup gone wrong or a
struggle over gold. It is the outcome of 150 years of center-

periphery exploitation, racialization of identity, environmental
collapse, and predatory governance. The economics of revenge
framework formalizes how these structural factors translate into
a spite driven equilibrium where both sides knowingly destroy
wealth to inflict harm.

By calibrating a two period contest model with revenge utility, we
show that even moderate spite reduces total welfare by 20 40%
and creates a trap from which belligerents cannot easily escape
without external intervention. Gold sanctions, inclusive mediation,
and revenue sharing are effective policy levers, but they require
coordinated international pressure.

The broader implication is that peacebuilding in resource
rich, ethnically fractured states must address not only material
incentives but also the psychological utility of revenge. Without
healing historical humiliation, any peace agreement will be
fragile—because the revenge equilibrium is a Nash equilibrium
in its own right.
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