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i Geography of Firms in Rwanda

In this chapter we draw on the Population and Housing Census and Establishment Census to show
where firms are located and to explain why. We do this using firm location data from the 2014 and
2017 Establishment Census and using EBM data. We include a detailed review of branches and explain
that they have an important impact on the economic geography of Rwanda. Following this we look at
the patterns that explain firm density. The Population and Housing Census and Establishment Census
are able to track both formal and informal firms whereas EBM data can only track formal economic
activity.

4.1. The spatial distribution of firms and the geographic concentration of
economic activities

To deepen our understanding of the economic geography of Rwanda, we study the distribution of
firms in the country. To do this, we use data from the 2014 and 2017 Establishment Censuses. We
only focus on private sector establishments such as companies or household-run businesses and
exclude cooperatives and associations.?* These range from micro enterprises (1 to 3 people), to small
(4-29 employees), medium (30-99 employees) and large (100+ employees) enterprises. Out of about
179,000 active private sector establishments (formal and informal) identified in the 2017
Establishment Census, about 94.8% were micro-enterprises, 4.8% small enterprises, and about 0.4%
medium or large enterprises.?®

Most small, medium and large firms are located in urban areas of the country; micro-enterprises are
more evenly distributed across the territory. According to the 2017 Establishment Census, an
estimated 73% of firms with 4 employees or more in 2017 were operating out of urban areas of the
country. The concentration of micro-enterprises in urban areas is comparatively lower. An estimated
38% of micro-enterprises - most of which are individual businesses - were located in urban areas of
the country, compared to an urbanization rate in 2017 of 18.5% based on EICV 5 data (a factor of
exactly 2 to 1).

A large proportion of firms in urban areas are concentrated in Kigali. About 50% of micro-enterprises
located in urban areas are located in Kigali; the same holds for 63% of small firms; 70% of medium
firms and 86% of large firms. These figures demonstrate not only the demographic, but also the
economic primacy of the capital city. Table 8 summarizes the number of firms by size and city in
Rwanda in 2017 (we proxy for cities using the urban areas within Districts):

24 Cooperatives and associations are excluded because the dynamics with respect to size (number of members)
are very different from companies and other household businesses

%5 These stats exclude firms 2,284 establishments in the country for which employment figures were not
available.
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Table 8: Number of private sector firms by City in 2017 (urban areas only)

City Number of micro Number of small Number of medium Number of large
enterprises enterprises enterprises enterprises

Kigali 32,069 3,907 246 136
Rubavu 5,056 354 11 4
Musanze 4,884 305 21 7
Huye 1,636 181 7 -
Rusizi 2,072 179 7 1
Muhanga 2,638 161 18 -
Nyagatare 1,291 109 4 -
Nyamata 1,348 105 3 1
Rwamagana 1,290 85 2 1
Kayonza 918 82 4 1
Byumba 1,157 65 2 -

Beyond urbanization, three key factors that influence firm-concentration in Rwanda include:

Firm size. Evidence convincingly shows that the geographic concentration of firms increases with
firm size. We demonstrate this by calculating a simple Herfindahl index to measure the level of
concentration of firms at the District level, by size. The higher the Herfindahl score, the higher the
level of geographic firm concentration. We find that with a Herfindahl score of 1723 points (0.1723 x
10000), the geographic concentration of large firms was the highest; the score decreases to 1140
points for medium sized firms, 925 for small enterprises and 410 for micro-enterprises. Large firms
are not only highly concentrated at the District level, but also at the Sector level. We can explore
Sector-level firm data with Establishment Census from 2014, which includes administrative Sector
identifiers. In 2014, we find that the top 5 administrative Sectors of the country (out of 416 Sectors in
total) were home to 30% of Rwanda's largest firms. These Sectors included Nyarugenge Sector (10%
of large firms), Remera (7% of large firms), followed by Kacyiru, Kicukiro and Muhima (each with about
4% of large firms).

Sectors of economic activity. The geographic concentration of firms varies by sector of economic
activity; firm concentration is highest in the most specialized activities. The association between
sector-specialization and location is studied in much more detail in the next chapter.

Proximity to city-center. In both secondary cities and Kigali, distance to the city centre is the
strongest predictor of firm density levels. We use data from the 2014 Establishment Census, which
provides us with geographic Sector-level resolution, to explore the link between distance to city-
center and firm concentration in Rwanda's secondary cities (note: we have already established the
link in the case for Kigali city in the previous chapter). Figure 6 shows that in the vicinity of secondary
cities firms tend to be concentrated in little pockets of economic activity close to the city-centres —
typically where the District offices are located.

Figure 6 also reveals that most secondary cities have only one Sector with high firm density levels.
In Rubavu, only Gisenyi has a firm density level of more than 20 firms per 1,000 inhabitants; in
Musanze only Muhoza; in Muhanga, the one sector with high firm density levels in Nyamabuye; in
Huye, it is Ngoma; in Rusizi, it is Kamembe; Nyagatare does not have any Sectors with a firm density
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level of more than 20 firms per 1,000 inhabitants. This has important implications for how we think
about the economic geography of Rwanda. The fact that entire cities rely on very small pockets of
dense business activity, shows that in the Rwandan context distance to the city-center is a critical
success factor for businesses but also for job-seekers. In a context where transportation costs can be
high, this distance can become a binding constraint to the job search process from the perspective of
individuals and for the ability of a business to connect to suppliers and clients in the broader domestic
trade network.

Figure 6: Number of private sector establishments per Sector, by distance to city centre (Sectors in close
proximity to secondary cities and emerging towns only - Kigali excluded)
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4.2. The spatial distribution of VAT registered firms

In this sub-section we look at the geographic distribution of formal-sector firms that are registered
for VAT and have an EBM. Each firm in the country that is registered with the RRA and has a revenue
that is greater than a certain threshold (RWF 20 million in any relevant year or RWF 5 million in a
calendar quarter), has to register for VAT. With registration, comes the requirement to own an EBM
machine. The RRA keeps precise location data on each of these EBM machines using an SDC registry.

The majority of EBM machines are located in Kigali, secondary cities or in areas surrounding Kigali.

The EBM registry suggests that approximately 72.4% of the total stock of EBM machines — slightly
more than 10,000 machines in 2018 — were based in Kigali Province. An estimated 14.9% of EBM
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machines, slightly more than 2,100 machines, were operated out of secondary cities and other
emerging towns (see Table 9); Rubavu and Musanze were the secondary cities with greatest number
of machines (+/- 900 machines; 6.3% of the total). The remaining 12.7% of machines (+/- 1800
machines) were located in other — mostly rural - parts of the country.

Figure 7: Map representing the location of EBM machines in Rwanda (2018)
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The “receipted” economy of Rwanda in 2018 covered part of the national territory. About 149
Sectors, or 35% of Sectors in the country, did not have an EBM machine in 2018. An estimated 329
Sectors, or about 80% of Sectors, had 10 EBM machines or fewer. The map depicting the location of
EBM machines (see Figure 7) provides a detailed overview of the geography of Rwanda’s “receipted”
economy. The darkest regions of the map highlight areas of the country that are very connected to
the “receipted” economy. Kigali City, and the city centre of all secondary cities and emerging towns,
clearly stand out. The lightest areas represent the parts of the country that are the most disconnected

from the EBM economy.

When studying EBM sales data through the lens of the economic geography of Rwanda a few clear
trends emerge:
o Domestic receipted transactions are dominated by Kigali City, where 85% of sales and 80% of
transactions originate;
o Rubavu, while the second largest city in terms of sales, at 1.7% of total sales weighs
significantly less in the receipted economy than its population;
e The “Virunga belt”, joining Rubavu to Musanze, is the area with the highest level of formal
receipted transactions outside of Kigali;
e The main economic hubs outside of Kigali — including Rubavu, Musanze, Muhanga, Rusizi and
Huye — are more B2C intensive.
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Table 9: EBM sales and transaction statistics, by city, for 2017 sample (excluding exports)

City Proportion of sales B2B sales over total Number of Proportion of EBM
(%) sales (%) transactions machines (%)
Kigali City 85.0% 62.6% 79.5% 72.5%
Rubavu 1.7% 27.8% 2.9% 3.5%
Musanze 1.5% 41.4% 1.9% 2.8%
Muhanga 1.1% 30.9% 1.7% 1.9%
Rusizi 0.8% 28.6% 1.7% 2.0%
Huye 0.7% 49.9% 2.4% 1.7%
Kayonza 0.7% 81.8% 0.8% 0.8%
Byumba 0.5% 65.7% 0.4% 0.7%
Rwamagana 0.3% 86.2% 0.0% 0.0%
Nyamata 0.3% 25.8% 1.0% 0.6%
Nyagatare 0.2% 34.9% 0.4% 0.9%
Rest of the country 7.0% 31.0% 7.2% 12.6%

Zooming-in to more granular geographical units (at the administrative Sector-level), we can see that
one Sector in particular — Nyarugenge, which is the central business district of Kigali — constitutes a
large portion of Rwanda’s formal economy. An estimated 31% of domestic sales originate in
Nyarugenge Sector, followed by Remera Sector (11%), Muhima (8%), Kicukiro (6%) and Kacyiru (4%).
Combined, these five Sectors contribute to about 60% of domestic EBM sales in the country. These
figures imply that economic activities in Rwanda’s receipted economy are very concentrated in a small
geographic area.

4.3. Branches and their impact on the economic geography of Rwanda

Firms play a very important role in the economic geography of Rwanda, not only through internal
trade and their impact on the location where they are headquartered, but also through the
establishment of branches in different parts of the country. These branches bring products and
services to parts of the country where they were previously inaccessible. They increase the diversity
of products and services available locally and the overall complexity of the local economy. Branches
are very prevalent in the wholesale and retail trade industry (for example through the establishment
of supermarket chains in the country), the banking and insurance industry, the telecommunications
industry, the accommodation sector and the manufacturing sector.

To understand the changing economic geography of Rwanda, we cannot ignore the role of branches
as they are expanding at an exponential rate. Using data from the 2014 and 2017 Establishment
Census we estimate that the number of branches classified increased by an estimated 27% annually
in Rwanda, compared to 6.9% for non-branches. Recent trends suggest that branches will play an
increasingly important role in the economic geography of Rwanda. The rapid increase in the number
of branches in secondary cities of the country suggest access to services is expanding quickly. It also
suggests that firms are finding a market for their products and services in these cities.

Branches only account for a small percentage of firms in the country but explain a high proportion
of sales in certain locations. From the Establishment Census we estimate that 73% of the
headquarters of small, medium and large firms — with branches - in 2017 were based in Kigali. Similarly
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with EBM data, we estimate that 72% of firms with at least one branch are headquartered in Kigali.
The Establishment Census shows that branches accounted for an estimated 6.8% of small, medium
and large firms in Kigali in 2017, compared to about 17.5% on average in secondary cities. Table 10
presents the proportion of EBM sales in each city attributable to branches. There is a lot of variation
in the contribution of branches to local sales at the city-level, but certain cities stand out. In the city
of Rubavu for example, branches contributed to almost 40% of total sales; in Huye, branches
contributed to 35% of sales; in Nyamata about 30% of sales; in Byumba and Rusizi about 26% of sales.
This may also point to an emerging pattern of functional specialization within firms: Kigali retains the
headquarters where skill-intensive activities with highest value added are located, while new branches
are located in secondary cities, as a consequence of lower input costs (wage and rents) or easier access
to the local market. Branches are comparatively under-represented in cities such as Muhanga,
Musanze, Nyagatare and Kayonza (see Duranton and Puga, 2005).

Table 10: Proportion of EBM sales attributable to branches, by District

District Proportion of sales Proportion of transactions Proportion of firms that are
attributable to branches attributable to branches branches (%)
Rubavu 40.3% 16.7% 12.8%
Huye 34.6% 8.7% 6.4%
Nyamata 29.5% 21.0% 15.1%
Byumba 25.9% 3.0% 4.3%
Rusizi 25.9% 3.4% 9.2%
Nyagatare 15.0% 15.0% 13.3%
Muhanga 9.8% 5.2% 5.5%
Kigali City 7.8% 16.3% 4.1%
Kayonza 3.6% 4.4% 14.9%
Musanze 3.3% 4.9% 6.0%

The strategic location of these cities on key border crossings offers one potential explanation as to why the branch
economy is so important for these cities. The branches of Rwandan banks, supermarkets and accommodation providers
in Rubavu and Rusizi, do not only service Rwandan customers, but also individuals and companies located in the border
towns of Goma and Bukavu in DRC. The same might be true of Nyamata and Huye in the case of Burundi, and Byumba in

the case of Uganda. The importance of branches in the proximity of borders is evident from

Figure 8. The figure maps the proportion of EBM transactions in each geographic Sector attributable
to branches. We see that Sectors close to borders are much more likely to have a higher proportion
of sales-transactions originating from branches. In the smallest Sectors — from an economic point of
view - these sales can be from one branch alone. From a policy perspective, when discussing the
importance of DRC and Burundi for Rwanda’s economy, the onus is often put on what Rwanda can
export to these markets. However it is also important to remember that Rwandan service providers
provide a level of reliability and security that banks or other services providers in neighbouring
countries — especially DRC and Burundi — cannot provide. Encouraging customers from across the
border to come to Rwanda and benefit from the services that Rwandan providers can offer could be
a very effective way to attract foreign capital to Rwanda.

Figure 8: Percentage of sales attributable to branches, by geographic Sector
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4.4 Firm growth and population dynamics

The firm landscape of Rwanda is rapidly evolving. The total number of private sector establishments
increased at a pace of about 7.1% per year between 2014 and 2017, with high levels of geographic
variation.

Private sector establishments are increasingly concentrated in urban areas and in the capital. We
estimate that the number firms increased by about 9.1% per annum in urban areas between 2014 and
2017, compared to 5.9% in rural areas. The growth in the number of private sector establishments in
Kigali was an estimated 9.9% during the same period.

Kigali was not the only city that experienced a rapid increase in the number of private-sector
establishments during the 2014-2017 period; secondary cities and emerging towns experienced a
very rapid increase as well (see Error! Reference source not found.). In secondary cities such as Rusizi, M
uhanga, Musanze and Rubavu the number of private sector establishments increased by more than
10% per annum during this period. This is also true for other emerging towns such as Byumba and
Kayonza. We proxy for the number of firms in cities using urban areas within Districts in the 2014 and
the 2017 Establishment Census data.

Table 11: Growth rate of private sector establishments between 2014 and 2017 (2014 and 2017
Establishment Census)
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City Estimated compounded annual
growth rates in the number of private
sector establishments

Kigali 9.9%
Rubavu 10.4%
Musanze 11.9%
Muhanga 11.7%
Rusizi 12.0%
Huye 7.5%
Nyamata 5.8%
Nyagatare 3.6%
Rwamagana 4.8%
Byumba 11.7%
Kayonza 13.0%

Evidence suggests that urbanization precedes the creation of small, medium and large firms (SML).
There is a very clear link between the number of firms in a city and its population?®. At the micro-level,
this is not surprising since most private sector establishments are household-run single-person
enterprises. The more people that live in a city, the more micro establishments we would expect to
find. We also find also a strong association between the population of cities and the number of SML
firms established there, albeit with more variation. Certain Districts have relatively many SML firms
relative to their population, others fewer. Evidence suggests that during the 2014-2017 period, cities
with a comparatively low SML firm-to-population ratio experienced a more rapid increase in the
number of SML firms. Figure 9 plots the change in the number of SML firms between 2014 and 2017
against the ratio of SML firms per 1000 urban inhabitants in 2012. We can see that the cities which
experienced the fastest growth rates in the number of SML firms - including Muhanga, Rubavu,
Rwamagana, Kayonza and Kamonyi - all had relatively low firm-per-capita levels in 2014 (see the upper
left quadrant of figure 9). We can also see that cities with relatively high SML firm-per-capita levels in
2014, all experienced a below average growth rate in the number of SML firms (see lower right
guadrant of the figure). Kigali is an exception, with high SML firms-per-capita rates and continued high
firm creation rates. Finally, there is another group of cities - including Ruhango and Nyabihu - that
under-performed (see lower left quadrant of the figure). They had low firm-to-population ratios to
start with but did not manage to grow their firm-base.

Figure 9: Number of firms and urban population levels, by District (including only cities with an urban
population greater than 25,000 inhabitants in 2012)

26 \We focus only on Districts with an urban population of more than 25,000 inhabitants in 2012
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Amongst Rwanda's largest cities, Rubavu stands out as the city with the lowest firm per capita rates
in 2017, both with respect to small, medium and large enterprises and micro enterprises (see table
12). Mathematically speaking there are two potential explanations for Rubavu's low firms-per-capita
rate: (i) either economic conditions have affected firm creation; or (ii) Rubavu's population has grown
very rapidly. While we are not able to disentangle which of the two effects is strongest, we can confirm
that population growth rate in Rubavu has been high. Population growth estimates based on the
weights used in EICV 5 suggest that Rubavu at 4.9% was the fastest growing secondary city; population
projections using the CEISN-Facebook HRSL satellite predictions for the 2012-2015 period also show
that Rubavu was the fastest growing secondary city after Nyagatare, with a population growth rate of
5.5%. One potential explanation for Rubavu's low firm-per-capita ratios is that population growth has
outpaced job-creation in Rubavu. It takes time for the arrival of new migrants to translate into firm
creation. If low SML firm-to-population ratios is indeed an early predictor of firm growth, then Rubavu
would be best positioned to continue to experience a very rapid increase in firm growth rates in the
near future.

Table 12: Firms per capita in 2017 (using Establishment Census 2017 and EICV 5 population projections)
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Small, medium and large

All firms per 1000

City firms per 1000 inhabitants inhabitants
(2017) (2017)

Rubavu 2.0 29.3
Nyagatare 2.0 25.8
Musanze 2.7 43.1
Gicumbi 2.7 511
Kayonza 2.8 33.6
Rusizi 2.8 35.3
Bugesera 3.1 43.5
Muhanga 33 52.5
Rwamagana 3.3 52.3
Huye 4.3 42.8
Kigali 5.0 43.2
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B5. The geography of structural
transformation and economic
complexity

In this chapter we study the composition of economic activities in Rwanda and exploit
compositional differences in economic activities between regions to generate insights about the
geography of structural transformation in Rwanda. Structural transformation is a very important
topic when it comes to urbanization and spatial economic development. In a recent paper that revives
the discussion on the link between urbanization and structural transformation, Henderson and Kriticos
highlight how the convention in the literature - that urbanization is intricately linked to a shift towards
a more modern economy and structural transformation - has been challenged by the recent
experience of urbanization in Sub-Saharan Africa (Henderson and Kriticos, 2017)¥’. The authors
demonstrate that urbanization in Africa has happened despite low productivity in the agriculture
sector, has led to limited industrialization and has happened in parallel to a high share of primary
sector employment in cities, especially in secondary cities.

Our objective in this chapter is to explore what differences in the composition of activities by
location in the Rwandan context can tell us about: (i) the level of structural transformation of a
certain location; (ii) which activities distinguish more economically advanced locations from less
developed parts of the country; (iii) which activities different regions of the country can aspire to,
given their current activity-mix; and (iv) how the economic composition of activities links to the
geography of the country.

To map the sectoral composition of economic activities in Rwanda we use employment data from
the 2012 Population and Housing Census. Although 6 years old, we choose to work with Census data
because:

e It provides us with granular data at the geographic level — with about 1m data points in the
publicly available dataset we have enough precision at the geographic Sector level;

e |t provides us with more detailed ISIC economic activity classifications than alternative data —
in the Census data ISIC classifications are available at the 2,3 - and 4 - digit level, which is not
the case in other publicly available datasets;

e It provides a more complete picture of the economy than the Establishment Census, which
almost entirely excludes the agriculture Sector (agricultural establishments are mainly

27 Henderson, J. Vernon and Kriticos, Sebastian (2017), The development of the

African system of cities, Annual Review of Economics. ISSN 1941-1383
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captured in the form of cooperatives, there are very few private-sector firms working in the
agriculture space) and is heavily dominated by firms in Kigali;

e It provides us with sufficient statistical power at the industry-location level, which is not the
case of other datasets, including the Labour Force Surveys or EICV 5;

e Combined with data from the 2002 Housing and Population Census, it allows to make
predictions moving forward and to test our assumptions.

The main analytic framework we use throughout this chapter is based on the economic complexity
methods put forward by Hausmann, Hidalgo (2007%%,20132°). Economic complexity is a compositional
measure that collapses all the information about the composition of a country or a region's economy
(be it the structure of exports, the labour market, firms, patents) into a score. Throughout this chapter
we interpret this score a relative measure of structural transformation in a certain location. Note that
economic complexity provides a relative score, in this case on a scale of 0 to 100, where the least
complex location in the country obtains a score of 0 and the most complex location a score of 100. We
explain this methodology in more detail below.

5.1. Brief overview of structural transformation in Rwanda

Rwanda has been experiencing a gradual structural transformation of its economy, away from
agricultural activities, towards non-agricultural activities in both the services and manufacturing
sectors. According to the 2002 Housing and Population Census data, an estimated 87.7% of the
working population was employed in agriculture; this number had decreased to 75.2% by 2012
according to the 2012 Housing and Population Census; it decreased further to about 66.7% according
to the 2016-2017 EICV 5 survey.

However, at the national level - with few exceptions - we observe little convergence in the pace of
structural transformation over the past 15 years between Kigali and other Districts. The proportion
of the population working in agriculture (as their main activity) decreased in Kigali Province from an
estimated 39% of the population in 2002 (based on estimates from the Population Census on the main
activity over the past 30 days), to about 14% in 2016-2017 (based on data from EICV 5 on the main
activity over the past 7 days). During the same period, the share of the population working in
agriculture in other Districts decreased from 92% in 2002 to 75% in 2016-2017. The average gap
between Kigali and other Districts in terms of the proportion of the employed population working in
agriculture was 57 percentage points in 2002; it increased to 67 percentage points in 2012; and
decreased to 60 percentage points in 2016-2017 (slightly higher than the gap in 2002). While the
structure of Rwanda's economy is changing country-wide, the growth of urban centers outside of
Kigali have not yet led to an economic convergence or a "catch-up" process with Kigali. On the
contrary, evidence suggests that if anything the gap has slightly widened.

28 Hidalgo, Caesar & Hausmann, Ricardo, The Building Blocks of Economic Complexity, Proceedings of the

National Academy of Sciences of the United States of America, 2009
2% Hidalgo, Caesar & Hausmann, Ricardo, The Atlas of Economic Complexity : Mapping Paths to Prosperity.

Cambridge, MA :The MIT Press, 2013. Print.
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Figure 10: Difference in the proportion of the employed workforce in agriculture comparing Kigali to other
Districts between 2002 and 2017 (looking at main activity only)
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*Note that 2016-2017 employment data from EICV 5 is not directly comparable to Census data from 2002 and
2012; the Census data on employment captures the main activity of work for the past 30 days; EICV 5 data used
here captures the main activity of employment that people have been engaged in over the past 7 days.

The two exceptions that stand out are Rubavu and Musanze Districts, which have started gradually
converging towards Kigali in terms of the proportion of the employed population still working in
agriculture (see figure 10). In 2002 an estimated 84% of the working population in Rubavu District
reported agriculture as their main economic activity, compared to an estimated 49% in 2016-2017 (a
drop of about 35 percentage points); during the same period, the proportion of the employed
population working in agriculture in Musanze District decreased from 88% in 2002 to an estimated
60% in 2016-2017 (a drop of about 18 percentage points). Even though the gap with Kigali remains
large in percentage point terms, it is not such a large gap when viewed over time. As a point of
reference, the proportion of the working population in agriculture is very similar in Rubavu District
today to what it was in Gasabo District in 2002. Rubavu and Musanze Districts share a border and are
home to Rwanda's second and third largest cities. These cities, and related urban areas along the
"Virunga Belt", are the only areas of the country that have succeeded in not only pulling a large
population out of agriculture, but also started converging towards Kigali in terms of the composition
of economic activities.
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