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In many parts of the world, warfare continues to threaten 

supply chains, worldwide production, and global stability. 

Economic production is critical for a nation (and those 

who rely on its exports) in peacetime, but may be even 

more important during war. While some industries are 

vulnerable and witness production losses during war, oth-

ers increase their output. This article discusses how firms’ 

processes affect vulnerability while exploring the effects of 

civil war on productivity. 

WAR AND SECTORAL RECOMPOSITION  

In 1999, British economist Paul Collier coined the concept of 

“war-vulnerable” and “war-invulnerable” economic sectors.1 

Featuring Uganda’s 15-year civil war, Collier examined the 

country’s GDP (Gross Domestic Product) composition before 

and at the end of the civil war. He found that war-vulnerable 
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2 
sectors, including manufacturing and con-

struction, declined their GDP participation 

by 18.5 percentage points from pre-war lev-

els. In contrast, war-invulnerable sectors, 

including agriculture, increased their partic-

ipation by 15.5 percentage points.  

Collier’s work provided intriguing evidence 

associating civil war with changes in pro-

duction levels, motivating researchers to 

understand further the mechanisms driving 

economic changes during warfare.  

Two questions remain a subject of discus-

sion. First, what are the drivers of this sec-

toral recomposition? Does it occur because 

war-vulnerable sectors reduce production 

or because war-invulnerable ones increase 

their production levels?  

Second, to what degree does civil war cause 

changes in the economy and how important 

are feedback effects? Changes in war may 

cause production changes; however, simul-

taneously, production changes may alter 

conflict intensity. War can reduce economic 

output by influencing, for instance, labor 

productivity, capital stocks, infrastructure, 

or access to international markets. However, 

poor living conditions and economic down-

turn can incite conflict—this is what econo-

mists call the conflict trap cycle.2  

This link between civil war and economic 

activity has been investigated in the last 20 

years, primarily using country-level infor-

mation. Some researchers have explored the 

factors driving conflicts. For example, 

Fearon and Laitin (2003)3 investigated the 

likelihood of civil war onset using data from 

161 countries. They found that poverty, po-

litical instability, rough terrain, and large 

populations contribute to a country’s risk of 

civil war. Others have investigated the ef-

fects of war on the economy. Using data 

from African countries between 1962 to 

2009, Lukongo and Rezek (2018),4 found 

that war reduces agricultural productivity 

by 0.41% per year.  

REVISITING THE CONCEPT OF WAR 
VULNERABILITY  

In a recent study published in the journal of 

Production and Operations Management 

(Jola-Sanchez, 2022),5 I explore the impact 

of Colombia’s civil war on service and non-

service operations. Since 1964, guerrilla 

groups have battled for control of the coun-

try, leaving more than one million casualties 

and eight million displaced. The study exam-

ined nearly 50,000 firms from 2000 to 2015 

in regions with multiple levels of conflict.  

The work suggests that civil war causes 

shifts in productivity in the three years after 

a conflict episode. This effect, however, di-

verges across service and nonservice firms. 

While civil war can increase productivity by 

up to 12.68% in service firms, such as public 

administration and defense, it can decrease 
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Group 
1971  

(pre-war) 
1986  

(post-war) 

War-vulnerable 
sectors 

42.5% 24.0% 

War-invulnerable 
sectors 

20.5% 36.0% 

Unassigned 
activities 

37.0% 40.0% 

Table 1: Uganda’s GDP Recomposition 
(constant prices) 

Source: Table adapted from Collier (1999). 



productivity in manufacturing and other 

nonservice operations by up to 3.64% a year 

after a violent episode occurs. The firms 

with the highest productivity growth are in 

the finance, insurance, utilities, public ad-

ministration, and defense sectors. In con-

trast, the industries with the most signifi-

cant reductions in productivity include agri-

culture and mining, wholesale and retail, 

and manufacturing. 

These results help refine Collier’s notion of 

war-vulnerable and invulnerable sectors. 

From Collier’s perspective, war-vulnerable 

industries decrease participation in the 

country’s GDP, while war-invulnerable ones 

increase participation. However, this sec-

toral recomposition may occur for multiple 

reasons, including price changes, productivi-

ty shifts, or simply due to production de-

struction. The evidence shown in this brief 

suggests that “war vulnerability” may be ex-

plained because some firms are more pro-

ductive in transforming inputs into outputs 

during civil war, while others are less pro-

ductive. These results, however, do not dis-

prove that war destroys production or alters 

prices; it shows that war affects firms from 

the inside via process transformations.  

SERVICE AND NONSERVICE                
OPERATIONS  

Thus, it is worth evaluating how firms’ ser-

vice and non-service processes differ during 

warfare. The study finds that at least two 

aspects help explain the observed productiv-

ity gaps. The first is the firm’s working capi-

tal structure. Since attacks interrupt the 

availability of raw materials and intermedi-

ate goods, material- and capital-intensive 

firms would aim to strengthen their opera-

tional buffers. However, larger stocks of cap-

ital and materials can expose firms to rob-

beries and asset destruction, slowing down 

productivity. Instead of more physical 

goods, service firms have higher financial 

cushions, which facilitates supplier transac-

tions, outsourcing, and the payment of finan-

cial obligations. 

Second, the productivity gap may also be 

rooted in how service firms use customers’ 

ideas, operational information, and security 

alerts for process improvement. Customers 

only provide significant inputs into the pro-

duction process during service processes. 

During nonservice operations, customers’ 

input is restricted to purchase decisions.6 

The study shows that service firms use cus-

tomers’ input for know-how creation to im-

prove how they transform inputs into out-

puts during warfare. From interviews with 

logistics service providers, managers men-

tioned using customers’ inputs to adjust 

their operational strategy during conflict 

episodes. Some managers reported opening 

direct and constant communications lines 

with their clients: “[it] is part of our strategy 

to have very good allies, and many of them 

[clients] inform us and prevent us from po-

tential disruptions; they sometimes know if 

there will be a roadblock or a strike…we 

earn their trust.”7 Thanks to their process 

flexibility, service firms partner with their 

customers to improve operational perfor-

mance.  

CONCLUSIONS 

The notion of “war vulnerability” has pushed 

researchers to find the causes and conse-
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quences of civil war. This concept has 

helped us understand that warfare does not 

affect all industries in the same fashion. 

From the operations management stance, 

vulnerability has much to do with firms’ pro-

cesses and efficiency. The differences be-

tween service and nonservice operations 

may explain productivity gaps during war-

fare, which influence, in turn, production 

levels and sectoral recomposition.  

Policymakers should help vulnerable sectors 

reduce their exposure to warfare risks such 

as asset destruction, supply chain disrup-

tions, and production decline. One way to do 

so is by fostering knowledge spillovers 

across supply chains and promoting out-

sourcing of risky and unproductive business 

functions. War-vulnerable sectors can bene-

fit from service providers’ know-how and 

productivity gains when strengthening col-

laboration and information sharing across 

supply chains.  

However, more research is needed to im-

prove our understanding of firms’ day-to-

day operations in conflict zones. Moreover, 

future research is essential to understand 

the role of the public sector in lessening 

firms’ operational risk and fostering the 

transmission of information and knowledge 

across supply chains. 
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