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Background & Question 
Africa’s poor infrastructure: 

• Small manufacturing sector; little exports 

• High transport costs offer protection from competition 
for local firms 

 A large share of small firms supplying the local market 
(Collier, 2000; Tybout, 2000). 

• Ethiopia: Landlocked; practically no railways; few 
navigable rivers. 

• Big improvements in road infrastructure over the last 
decade thanks to the Road Sector Development Program 
(RSDP) 1997-2010. 
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Background & Question 
Over the same period: 

• The number of formal manufacturing firms in the country 
more than doubled 

• The geographical distribution of firms has changed: 
Decentralization; less concentration of firms to biggest towns. 

 Have improved roads played a role for these developments?  

 To find out: Match census data on firms with GIS panel data 
on roads development and investigate the relationships. 

• Literature: Duflo, Banerjee & Qian (2012); Baum-Snow et al. 
(2012; presented at GW); Donaldson (2012). China & India. 

• No similar study on Africa. 
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Road Placement in Ethiopia 

• The road sector has been a policy priority during 
the last decade.  

• Three RSDPs during the period 1997-2010. Total 
cost $4.12 Billion, partly donor financed.  
– 43 projects to rehabilitate / upgrade major trunk 

roads,  
– upgrading of 32 link roads  
– construction of 73 link roads.  

• According to the Ethiopian Road Authority, the 
total road network expanded from 26,550 km in 
1997 to 46,812 km in 2007 (ERA , 2009).  
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The political process: Road Placement 
• Proposals for new roads come mainly from regional states.  

• The ERA assesses the regional proposals using the following 
five criteria 
– Roads providing access to areas with economic development potential (20%)  
– Roads leading to areas with surplus food and cash crop production (20%) 
– Roads that link existing major roads (20%)  
– Roads providing access to large and isolated population centers (30%)  
– Roads that bring balanced development amongst the regions in the country 

and that provide access to emerging regions (10%) 

• Proposal goes to the government. 

• Road upgrading: similar procedure; more weight to traffic 
density. 

• Not clear what specific variable ERA uses to determine 
economic development potential etc. 
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Data & Descriptive Statistics 

• Using GIS data obtained from the ERA, we measure 
travel time between fixed points, and areas 
accessible from a particular location (node). 

• We match these data to census panel data on formal 
manufacturing firms.  

• We identify 106 towns in the country which have 
hosted at least one manufacturing firm at some point 
during the sampling period.  
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Data & Descriptive Statistics 
• Three measures of infrastructure quality 

– Total distance travelled during a 60-minute drive from node 
(using all roads serving the town) 

– Areas accessible during those 60 minutes of drive, using a 5 km 
buffer zone (“area of influence”) on both sides of the road. 

– An aggregate measure of town’s connectivity using the average 
travel time to major economic centers using the “Origin 
Destination (OD) matrix” analysis tool of GIS. 15 major 
economic destinations were selected; we then calculate the 
average travel time from each town (origin) to these major 
economic destinations as a measure of town’s connectivity.  

 
 Constructed for 1996, 1998, 2000, 2004, 2006 and 2008. 
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Illustration: Area accessible during a 
1hr Drive from Addis Ababa  

1996 2008 
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Summary statistics:  
Infrastructure variables 

• Improvements are visible 
in the data 

• Only minor improvements 
in the beginning of the 
period; because  
– Initial focus on restoration 

(new roads later) 
– Significant lags  
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Firms 

• Census panel data (source: CSA) covering 
(supposedly) all MFG firms in the country that  
– have >10 workers  
– use power in production 

• The total number of firms increased from about 
617 in 1996 to 1,713 in 2009 

• Concentration changes: Small towns have seen a 
faster entry rate of firms than the biggest towns 
– In 1996, 76% of all firms located in 5 largest towns 
– In 2009, 55% 
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Road Accessibility and Firm Location 
 • The geographical distribution of firms in the 

country has changed. Have improved roads 
played a role? 

• Cross-sectional analysis: 

N = number of mfg firms in town i;  
RN = measure of road accessiblity of firms town i. 
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• Road placement not exogenous.  
• Add to the specification proxies which we hope control 

for endogenous road placement. 
– Proxy agricultural potential by dummy for food self-

sufficiency (info obtained from the Productive Safety-Nets 
Program; woredas participating in the PSNP are considered 
low agricultural potential). 

– Initial condition: The number of mfg firms in the town in the 
beginning of the period (recall v. little change in 
infrastructure before 1999). 

– Population (one of the criteria for road placement;  
measured in 2007 – not ideal but it’s the best we’ve got). 

– Region fixed effects. 
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Cross-Sectional Analysis: Results 
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Travel distance 
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Panel Data Approach 
• Use internal instruments (lags) to adress endogeneity 

(SYS-GMM; Blundell & Bond, 1998) 
• Controls for town fixed effects and also year effects 

common across the towns: 

 System of equations: Levels eq. + 1st differenced eq. 
• Lagged levels instruments for differences 
• Lagged diffs instruments for levels 
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SYS-GMM Results: 
Dependent Variable: log(Nit) 
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Compare to simple FE model 
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The Size of New Start-Ups 

• If better infrastructure implies better market 
access, we might expect to see an increase in 
size of new entrants.  

• Outcome of interest: The average size of firms 
entering the market. 
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Positive association between average size 
of entrants and infrastructure quality 
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Infrastructure and Value-Added Productivity 
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Conclusions 
• Existing literature: Little evidence on the relationship 

btw road infrastructure & firm development in SSA.  

• Roads placement endogenous. Safest to interpret our 
results as indicating associations, rather than 
causality.  

• Consistent with the prevalent notion in the literature, 
the results suggest better roads lead to:  

– more start-ups  

– larger start-ups 
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Conclusions (cont’d) 

• Infrastructure improvement associated with 
productivity increase  

• This effect appears to be temporary; a few years after 
the infrastructure innovation, productivity differences 
can no longer be observed.  
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Policy implications? 
• Better roads result in more, larger firms… so build more roads?? 

– Not necessarily: Depends on the return to building roads (look across all 
sectors)  

• Adds to accumulating evidence on how the market structure in 
Ethiopia shapes business decisions (Fafchamps and Söderbom, 2012; 
Bigsten et al. 2012). 

• Fragmented markets & high transport costs provide incentives for 
strategic substitution: Find a niche unique to the local market, 
extract local rents. Disinctive for firms to cluster.  

• Policy measures that strengthen incentives to agglomerate may raise 
aggregate productivity & generate more jobs.  

• Reduce local rents. Roads may be one such instrument, but may or 
may not be the most cost-effective one. Market integration. 
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Thank you 
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