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1 Introduction

Developing countries still lag behind their wealthier counterparts in terms of fiscal capacity, un-
derstood as the State’s ability to successfully register taxpayers, assess tax liabilities, and collect
tax revenues. Property taxes are no exception: they yield 2 percent of total tax revenues in Sub-
Saharan Africa, against 8 to 10 percent in OECD countries (Franzsen & McCluskey, 2017), and the
poor performance of property taxes in various contexts across low- and middle-income countries
has been documented (Weigel, 2020; Khan et al. , 2016; Brockmeyer et al. , 2020).

However, this seems to contradict the theoretical characterization of this tax instrument as rela-
tively easy to enforce under its simplest form. Indeed, the tax base for recurrent taxes on built
property is both tangible and immobile — making it easier to apprehend than income or revenue
streams. In this respect, among tax instruments still in use today, the property tax stands out as
having an early appearance — in ancient Rome (Ostarium), in France in the aftermath of the 1789
Revolution (Piketty, 2020). In former French colonies in Africa, the property tax was introduced as
early as the mid-nineteenth century:.

As of today, property taxes in Africa are considered to offer not only a significant untapped poten-
tial (“a doubling of property tax revenues over present levels in Africa might be feasible”, Franzsen
& McCluskey (2017)), but also positive consequences in terms of equity and redistribution, and lo-
cal accountability (Monkam & Moore, 2015; Weigel, 2020). Property taxes therefore appear as a
low-hanging fruit for developing countries with weak administrative capacity.

Understanding why and how the property tax strongly under-performs in the developing world,
in spite of these positive features, as well as assessing the effects of this weak enforcement on tax
revenues and on tax equity therefore appears as a crucial question with strong policy implications.
In this paper, we open the black box of property taxation in the region of Senegal’s capital city,
Dakar: we first quantify the property tax gap, and assess the implications of the weak enforcement
on the progressivity of the tax. We investigate the economic and geographic determinants of prop-
erty tax enforcement, and finally, we put the current weak performance into historical perspective.
We rely on administrative data, on survey data and satellite images collected for the purpose of
the study, and on historical archives. We complement the data analysis by thorough qualitative
and observational insights on the institutional hurdles.

Senegal performs relatively well in terms of overall fiscal capacity compared to other countries of
the region —its tax to GDP ratio is 15.1 percent against 14 percent on average in Sub-Saharan Africa,
excluding natural resource revenue,! — but recurrent property taxes account only for 0.3 percent of
total taxes, and 10 percent of local governments’ tax revenues.” Yet, property taxation has existed
in Dakar since the early colonial period, and the city grew precociously, being the capital of French
West Africa. Following strong decentralization policies since independence® local governments

12019 Article IV IMF Report, figure for 2018.

2Authors’ calculations using administrative data. Property taxes exclude taxes on firms’ real estate. Local govern-
ments’ revenues including all taxes and fees, excluding transfers from the central government.

3Decentralization reforms were enacted in 1972, 1996, and most recently through the Acte Il de la décentralisation in
2013.



are now responsible for an increasing share of public services, supposed to be funded by local
taxes and notably the property tax. Dakar’s current population is 3.7 million*, the real estate
sector has been booming in the recent years, as the city grows at an unprecedented pace and the
country’s stability attracts investors. Based on the fiscal legislation, property tax revenues should
immediately follow increases in built units, and in rental values. However this progress has not
been observed, suggesting an ever-growing untapped potential.

Against this backdrop, we rigorously document the extent of the property tax gap in Dakar. The
valuation roll includes entries for approximately 54,500 properties, while the estimated number
of plots in the region is 374,000. The Treasury collects only 27 percent of assessed liabilities. An
advantage of the setting is that thanks to the specific feature of the property tax (its visible tax base)
we are able to precisely estimate the revenue potential, and to measure the tax gap on the extensive
as well as the intensive margins. We do this using data from a survey conducted in a subset of
areas in the region of Dakar with tax potential, comprising over 70,000 plots. We find that less than
20 percent of property owners are in the tax net, defined as receiving a tax notification and/or
paying the property tax. Only 9 percent of potential revenue is collected, 75 percent is foregone
due to dysfunction on the extensive margin, and 16 percent is foregone due to dysfunction on the
intensive margin. Total potential revenues under full compliance would amount to XOF 9.7 billion
in these areas of the capital city. In contrast, total collections for the whole of Senegal in 2019 are at
XOF 3.8 billion (USD 16.5 million against USD 6.5 million).

Furthermore, we investigate whether property taxation in Dakar (as it is currently functioning)
is progressive or regressive. The proportionality of property taxation in France — where the legal
system resembles the one in Senegal because of colonial legacies — and in the United States has
been criticized in the public finance literature for being insufficiently progressive (Piketty, 2020;
Saez & Zucman, 2019). In Senegal, an abatement for owner-occupied properties makes the legal
taxation profile slightly more progressive. Moreover, considering that the administration has lim-
ited resources, and does not tax all properties, it could be that it focuses efforts on the wealthiest,
thus reinforcing the progressivity. If so, the tax could turn out to be even more progressive than
what is provided for in the legal framework. We show that the facts contradict this hypothesis:
although the share of property owners who pay the tax increases with property value, the overall
effective tax rate is almost flat across the distribution of property values suggesting that there isn’t
a stronger fiscal pressure on higher valued properties. In fact, the gap between the effective rate
and the theoretical rate is significantly wider for top deciles of property value. Furthermore, the
effective tax rate faced by payers is lower in the top deciles of property value. This has important
consequences for the fairness of the tax.

We provide suggestive evidence on economic and geographic factors that explain variations in
property tax performance. Finally, to determine whether there is a colonial legacy of poor perfor-
mance of property taxation, or alternatively strong disruptions at the time of independence, we
use novel evidence on property taxation in Dakar throughout the colonial and post-colonial pe-

4Source: Agence Nationale de la Statistique et de la Démographie, 2019.



riod, to put current fiscal capacity into perspective. We find that property tax capacity was quite
significant and higher than nowadays throughout the colonial period, peaked in the 1930s and
started declining before independence.

This paper speaks to the literature investigating the capacity to tax (property) in developing coun-
tries (Bahl et al. , 2008; Khan et al. , 2016; Brockmeyer et al. , 2020; Franzsen & McCluskey, 2017;
Weigel, 2020; Balan et al. , 2020; Zebong et al. , 2017; Kopanyi, 2015). The first section provides a
tax gap analysis, conceptually similar to those produced by the IMF or the IRS, for instance. Com-
bining administrative and survey data allows not to be restricted to the universe of formalized or
registered economic agents, as is often the case in the literature on taxation in developing countries
relying on administrative data. Several of these previous studies provide a useful benchmark, con-
firming that Dakar performs specifically poorly in property taxation with respect to what could be
expected based on the country’s and city’s characteristics. Both in Kampala, Uganda (Manwaring
& Regan, 2019) and in the Punjab province, Pakistan (Khan et al. , 2016), the share of properties
that are registered is higher than 80 percent — against 15 percent in Dakar. Kampala is comparable
in size with Dakar, but the country’s overall tax to GDP ratio is 5 percentage points lower than
Senegal (13 percent). In the Kasai province in the DRC, Weigel (2020) documents an increase in
the share of compliant owners from 0.1 to 11 percent - the final figure is not far from what we
observe in Dakar, although in Dakar, the tax potential is manifold higher and the administration
is less resource constrained. In Monrovia, Liberia Okunogbe (2020) documents a situation that is
comparable to Dakar in terms of poor property tax capacity, in some areas the rate of registration
is as low as 5 percent.

Second, this paper contributes to the literature discussing property tax progressivity and fairness.
Piketty (2020) and Saez & Zucman (2019) argue that property tax systems in developed countries
(France, United States) are not progressive enough.® The main finding of this paper is that in this
developing country context (where the legal framework is similar to the one prevailing in France),
the very weak enforcement creates a situation that is even more regressive than what would be
expected based on the tax code: the share of foregone revenue is larger in upper deciles of the
property value distribution.® Results on the distribution of the burden of property tax in devel-
oping countries are still relatively scarce. Our findings speak to the gap in empirical evidence
mentioned in Norregaard (2013), and resemble findings in de Carvalho Jr. (2015) which show that
the property tax burden in Brazil is progressive when considering the share of owners who pay
(which increases with property value), but regressive when considering effective taxation condi-

5Saez & Zucman (2019); Piketty (2020) suggest that the tax rate should increase with the wealth of the taxpayer
instead of a proportional tax, and that all types of wealth and debt should be considered together

6An important dimension of property tax incidence is the split of the tax burden between owners and tenants —
theoretical results are divided into three strands, the traditional view, the new view and the benefits view (see Oates &
Fischel (2016) for a summary and Sennoga et al. (2007); Norregaard (2013) for applications to developing countries). In
this analysis, we assume that the tax is borne by owners, and we analyze progressivity with respect to owners” wealth
and income. This can be rationalized by the results in Sennoga et al. (2007) for developing countries — where the authors
show theoretically that in the context of underdeveloped property markets, the tax burden is most likely to fall on the
owner. We also provide results that contradict the benefit view — according to which property taxes paid are equivalent
to a fee for the utilization of local public services — in the context of Dakar.



tional on payment.’

Third, this paper speaks to studies that shed light on how the actual tax burden may differ from
what is provided for in the legal framework under weak or heterogeneous enforcement. Bachas
etal. (2020) show that the VAT is regressive in theory, but that if informality is taken into account it
appears to be progressive instead. Brockmeyer et al. (2020) and Weigel (2018) show that liquidity
constraints are an important factor of property tax (non)compliance - thus creating a disconnect
between the tax base (property value or wealth) and the effective tax rate paid. Similarly, Balan
et al. (2020) document that depending on the identity of tax collectors, owners may be targeted
more according to their capacity to pay, rather than the value of their property. Khan et al. (2016) in
Pakistan and Avenancio-Leon & Howard (2019) in the United States both shed light on distortions
in targeting and valuation in property taxation.

Finally, this paper contributes to the strand of literature providing a quantitative analysis of fiscal
capacity over the long run, more specifically in former colonies (Cogneau et al. , 2020a,c; Frankema
& van Waijenburg, 2014; Albers et al. , 2020). Both the historical and the contemporaneous analysis
can be related to the literature investigating determinants of property tax capacity at the district
or country level (Norregaard, 2013; Awasthi et al. , 2020). The evidence provided in the context in
Dakar helps shed light on why property tax capacity remains so low in developing countries.
Section 2 depicts the contemporary institutional setting for property taxation in Dakar, and high-
lights the main impediments to its functioning. Section 3 describes the data used in subsequent
sections. Section 4 displays results on the property tax gap. Section 5 studies the implications
of weak enforcement for the progressivity profile of the tax. In Section 6, we provide suggestive
evidence on correlates of property tax enforcement. Section 7 provides a historical perspective on
property tax capacity throughout the colonial and post-colonial period. Section 8 concludes.

2 Institutional setting

2.1 Country and city context
Fiscal revenues in Senegal

Tax revenues in Senegal amount to 15.1 percent of GDP - a relatively good performance with re-
spect to Sub-Sahara Africa counterparts.? Total revenues accruing to local governments amount
to XOF 100.9 billion (USD 171 million), XOF 57.8 billion when excluding transfers from the cen-
tral government and decentralization funds — as an order of magnitude, this corresponds to 2.9
percent of national tax revenues.® Recurrent property and assimilated tax assessments are a small

"The reasons for this distortion mentioned in de Carvalho Jr. (2015) are: outdated assessment values, lack of compre-
hensive cadastral mapping, and political resistance at the municipality level.

8Source: 2019 Article IV IMF Report, figure for 2018, corresponding to XOF 2,016 billion. The main sources of tax
revenue are: taxes on goods and services (48 percent of total tax revenues) taxes on income, profits and capital gains (30
percent of total), taxes on international trade (15 percent of total) (IMF, 2019).

9Source: Data shared by the Ministry of Finance, figure for 2018. Local tax revenues are not systematically included
in total tax figures computed by the IMF.



contributor as of today. Total assessments amount to XOF 23 billion nationally (USD 39 million), of
which XOF 20 billion in the region of Dakar.!° However assessments are not paid in full, and total
property and assimilated tax revenues amount to XOF 6.3 billion (USD 11 million) — only 27 percent
of assessments — corresponding to 10 percent of the tax revenues of local governments.*

In spite of low revenue collections, property taxes are crucial in the Senegalese context for two main
reasons. First, in a country where only an estimated 4 to 20 percent of working age population is
in formal employment (Mbaye, 2019), for many citizens, property taxes are the sole direct tax they
are subject to. 2013 census data indicates that 73 percent of households own the property they
live in (Agence Nationale de la Statistique et de la Démographie, 2020). Furthermore, property
taxes, as other local taxes, have received increased political attention in recent years. A set of
major decentralization policies has been passed in 2013, which convey more responsibilities to
municipalities. To a large extent, they are supposed to fund the public goods they provide with
property tax revenues. The revenues of local governments are very low and property taxes offer a
large untapped potential. Hence, property taxes are nowadays high in the government’s agenda.

Real estate in Dakar

Dakar is the fifth largest agglomeration in West Africa. In recent years, the real estate sector has
been particularly vibrant — see excerpts from specialized outlets in Appendix A.1, Figures A.l1
and A.2. The real estate sector grew by 8.9 percent in 2018, the price of one square meter of land
was multiplied by 2.5 between 1994 and 2000, by 2 between 2000 and 2009, and property prices
have grown by 256 percent between 1994 and 2010. Yields (around 7 to 10 percent, measured
by the ratio of rent to purchasing price) are very high by international standards and property
prices are superior than those prevailing in comparable cities — eg, rents in downtown Dakar are
almost twice as high as in the central business district of Abidjan (Centre for Affordable Housing
Finance in Africa, 2019; Global Property Guide, 2014; Agence Nationale de la Statistique et de la
Démographie, 2012). This suggests an important potential for property tax revenues.

The situation is similar in other large African cities — as is the pressing need to improve the taxa-
tion of this urban wealth (Ali et al. , 2017; LaSalle, 2015). However some of Dakar’s idiosyncratic
features which contribute in explaining why wealth creation in its real estate sector is notably
strong are its political stability in comparison to neighboring countries, thus attracting investors
(individual property buyers but also international actors choosing Dakar as a regional capital); the
geographical limitations to city sprawling since Dakar is a peninsula, population growth leading
to a high demand for housing.

00wn calculation using administrative data. This excludes: taxes on real estate transactions, taxes on rental income,
taxes on property owned by firms that are due under another tax head.

1The tax that contributes the most to local revenues is the local business tax. Source for revenue collections: Treasury.

12 ncte 111 de la Décentralisation, 2013 reshapes the roles and responsibilities of local governments, and at the same time
requires that they assist the national tax administration in enforcing local taxation. The PACASEN Projet d’Appui aux
Communes et Agglomération du Sénégal is a 2019-2023 project co-funded by international donors seeking to increase local
tax revenues and strengthen municipalities’ capabilities.



2.2 Institutional framework for property taxation

The property tax and the garbage tax (that we classify as an assimilated tax)'® are managed at
the national level, and the fiscal rules are the same throughout the country. The valuation roll
is established and maintained by the national tax administration (Direction Générale des Impbts et
Domaines, henceforth, DGID), responsible for registration and assessments. The distribution of
tax notifications, the management of payments, and enforcement actions are carried out by the
Treasury. At the end of the fiscal year, the Treasury remits revenues to municipalities. Although the
tax administration and the Treasury are national administrations, they have multiple geographical
offices within the region of Dakar, and each office is responsible for the territory it covers. The
region of Dakar is divided into four cities — Dakar, Pikine, Guédiawaye and Rufisque. Each city
is further divided into communes, and both levels of local government recoup a share of property
tax revenue.*

Property owners are required to make annual declarations at the tax administration, before the
end of January of each year, where they report their properties and corresponding values. Based
on these declarations, on verification activities, and on additional property census activities in the
field to detect non-compliant owners, the tax administration prepares the valuation roll. The value
of interest (the tax base) is the rental value of the property — the value that could be obtained if the
property was rented at market prices®® — and is either declared by the owner, or assessed by the
administration by comparison with similar properties, if the reported value is deemed incorrect
or was not declared. The valuation roll and printed tax notifications are shared with the Treasury
around March or April of each year. The Treasury offices start distributing in May.'® Owners make
payments by visiting the Treasury offices in person.

Both the property tax and the garbage tax are due by the owner of the property. The tax liability
for the property tax is 5 percent of the annual rental value of the property. If the property is owner-
occupied and is the main residence of the owner, there is an abatement reducing the tax base by
XOF 1.5 million. If the annual rental value of an owner-occupied property is below XOF 1.5 million
XOF there is no tax due under the property tax. Other exemptions apply, although to a much rarer
extent. The tax liability for the garbage tax is equal to 3.6 percent of the annual rental value of
the property, and there is no abatement for owner-occupied properties.}’ Total assessment in year
2019 for the region of Dakar amount to XOF 10.6 billion for the property tax, and XOF 7.7 billion
for the garbage tax (this corresponds to a total of USD 29.8 million).18

13Respectively Contribution fonciére and Taxe d’enlévement des ordures ménagéres. Both taxes are managed using the
same valuation roll and emitted on combined tax notifications.

“There are eight DGID offices in the region of Dakar: five in Dakar, and one for each of the other cities. There are
four Treasury offices, one for each city.

5This is used as a tax base irrespective of whether the property is or not for rent.

18These dates are the theoretical ones, in practice in 2019, notifications were emitted in August, the distribution lasted
until January 2020.

Y The rate is 3 percent outside of the region of Dakar.

18Ignoring taxes on vacant land, which amount only to 0.3 percent of entries on the valuation roll.



2.3 Current impediments to effective property taxation

Several major challenges impede the functioning of property taxation. First, only a very small
fraction of owners actually come to the tax administration to make their annual declarations. Tax
culture and voluntary compliance do not seem strong enough as of today to justify this declarative
system. The current valuation roll is both largely incomplete and outdated, and everything seems
to hint to a situation where the city has outgrown the administration’s capacity to keep up. In the
absence of voluntary declarations, maintaining up-to-date information on properties and owners
is a resource intensive task, for which the relevant departments are insufficiently coordinated.
The cadaster (which is a department within the tax administration) has modernized its way of
identifying plots, and has an identifier for any given plot, albeit without information on property
owners nor property values. These efforts have been made independently of the fiscal offices, and
as a result the current valuation roll doesn’t include any plot identifier nor harmonized address
information. ldeally, information from land and property registries could be used to inform the
valuation roll and help link plot and taxpayer identifiers. However, this information has not been
integrated with the fiscal information (it is managed by a third department, the department for
property and land registration).®

The way forward to expand and update the property tax register is for the administration to con-
duct fieldwork and collect up to date property information, linked with harmonized address in-
formation. However, conducting comprehensive field operations of this scale is costly, and invest-
ments in this direction have not been made to date, perhaps because they were not considered
cost-effective by the tax administration. As a benchmark, we estimate the cost of collecting the
relevant information on any given property to maintain an up-to-date valuation roll to be around
XOF 14,000 (USD 23). If this cost is applied to the total number of plots in the region of Dakar, total
estimated costs would be around XOF 5 billion. While as of today, property and garbage tax col-
lections only amount to XOF 6.3 billion.?’ Revenues would of course increase if the valuation roll
were totally updated, but this shows that such activities necessitate an upfront investment. The
administration does conduct small scale localized property censuses, but rarely, and with substan-
tial loss of information throughout the process.?! Improvements of the valuation roll are therefore
extremely marginal from one year to another. Some components of these high costs could be re-
duced with technological improvements. For instance, our estimated cost of obtaining the required
information in the field relies on data collection conducted using tablets. Until recently however,
the administration carried out these tasks on paper. The staff time required to process handwritten
information and upload it in the administration’s system slows down the exercise and generates

Furthermore, formal property registration covers only a small share of actual property owners. This is reinforced
by the fact that a very large share (42.8%) of owners in the region of Dakar acquired their property through inheritance
(Agence Nationale de la Statistique et de la Démographie, 2012) — in these cases, formal paperwork to designate the new
legal owner is rarely carried out.

20 As a benchmark for the cost of collecting relevant information on properties and property owners in the field, we
use the total cost of the property survey conducted for this project and presented in the subsequent section.

2LAll is done on paper and part of the field work information is never entered into the valuation roll. Furthermore,
each tax office has its own processes and there are no harmonized rules to collect, clean and store this information.



large inefficiences, which also serve as a disincentive to invest in this fieldwork according to dis-
cussions with tax administration officials. Furthermore, when applying valuation techniques to
verify the tax base for property taxation, the administration relies on lengthy manual inspections
using measuring devices to retrieve built area. The human and technical resources required could
be significantly reduced if there was a stronger reliance on high resolution satellite images. Indeed
the cadastral offices within the tax administration include staff with the required skills to retrieve
built areas from such images.

Another source of inefficiency is the lack of cooperation between the tax administration and the
Treasury, stemming from political rivalries between the two administrations in spite of the fact
that both are under the authority of the Ministry of Finance. One cause if this lack of coopera-
tion is that the responsibility of collecting payments for most tax heads has been shifted to the
tax administration (for instance income tax and taxes paid by large and medium enterprises). Ac-
cording to discussions with officials within the tax administration, and within the Treasury, the
Treasury fears that by cooperating too much on property taxes, it might lose the collection func-
tion for this tax as well and become more obsolete as an institution. The Ministry has not pushed
the two administrations to work more closely together, possibly because these taxes accrue to local
governments and are a lower priority than taxes accruing to the central government. As a result
there are very few interactions between the tax administration and the Treasury on the topic of
property taxes, although they are at either end of the fiscal chain. More concretely, Treasury agents
in charge of distribution have an important local knowledge of taxpayers, and are also aware of
many inconsistencies existing on the valuation roll (owners which deceased or moved out, prop-
erties which no longer exist, imprecise addresses, multiple entries that in reality correspond to the
same property). They typically compile this information on notebooks used in the distribution,
however these notes are never compiled and shared with the tax administration at the end of the
distribution campaigns. Therefore, year after year, the Treasury keeps receiving erroneous tax no-
tifications, and recent information from the field is not exploited to improve the valuation roll. The
Treasury also complains that they do not receive a digital version of the valuation roll, that would
help them manage the distribution process and compile their feedback. According to the Treasury,
the meager performance of property taxation is due to the lack of effort of the tax administration
to improve the valuation roll. On the other hand, when confronted with the poor collection ratio,
the tax administration accuses the Treasury of not carrying out sufficient efforts in the distribution
and enforcement process.

This sheds light on what appears to us as an important hurdle to improvements in property taxa-
tion. The incentives of the tax administration are totally separated from the ones of the Treasury,
since they focus only on assessment amounts, rather than on the quality of the information in the
valuation roll, and irrespective of final amounts of payments. More precisely, the fiscal service de-
partment is evaluated based on the number of entries and total amounts on the valuation roll, and
tax notifications that cannot be distributed by the Treasury because they are irrelevant or obsolete
are never removed from this count. Therefore the fiscal service department has little incentive to



invest in the costly activity of updating the valuation roll and potentially “losing” some invalid
entries. A positive shift could be operated if the incentives were set at a higher level (Ministry of
Finance) and took into account the quality of information in assessments as well as actual distri-
butions and payments that occur down the road.

3 Data

3.1 Administrative data
Cadastral data

The cadaster department gave access to its cadastral GIS dataset for the region of Dakar. GIS as-
sistants from the research team helped digitize, extend and edit the dataset. The data includes
administrative boundaries of cities, communes and cadastral sections;?? plot boundaries; plot
unique identification numbers;?® plot geolocalization; plot area; built area for a subset of plots.
There are 688 cadastral sections in the region, but up-to-date and digitized GIS data exists only
for around 215 as of today. Built area measurements are from two sources: drone images shared
by the cadaster, and, for areas in which these were not available, high resolution satellite images
obtained for the purpose of the study.?* The GIS assistants retrieved built area from the images.

Tax assessment data (valuation roll)

This dataset is the universe of properties that are registered on the valuation roll for the property
tax and the garbage tax, for years 2015 to 2019. It includes the following variables: tax notification
number, name of the property owner, tax head, tax base (annual rental value of the property),
tax liability for each tax head, address information.?® For a subset of entries (30 percent), the
dataset includes the tax identification number of the property owner. For another share, the dataset
includes a temporary identification number specific to property taxes (84 percent). Each entry also
includes the corresponding tax administration office and the Treasury office where the taxpayer is
expected to pay the tax. 54,472 properties are registered on the 2019 valuation roll for the region of
Dakar — 39,026 properties are registered both for property tax and garbage tax, 12,605 for garbage
tax only, and 2,840 for property tax only.?

220n average, a section includes 380 plots.

Z3Numéro d’Identification Cadastral or NICAD

24 pccessed through the Centre National d’Etudes Spatiales, France. Resolution of drone images: 30cm. Resolution of
Pleiades satellite images: 50cm.

5 Address information doesn’t follow systematic rules and cannot be linked with the plot identifiers from the cadastral
data.

26 Appendix A.6, we highlight some inconsistencies found in the valuation roll.



Tax revenue data

There are two sources of administrative data on revenues. The first corresponds to total revenues
and expenditures of local governments (cities and communes) for 2018, aggregated at the country
level, obtained from the Ministry of Finance. The second corresponds to total collections for the
property tax and the garbage tax for 2019, at the country level.?’

3.2 Property owner survey

A property owner survey was conducted between September and December 2018, targeting 202
cadastral sections in the four cities of the region. The sections were selected based on their tax
potential (excluding informal settlements, industrial and market areas) and existence of up-to-
date cadastral data. The map in Figure 1 indicates surveyed sections, and Appendix A.2 provides
details on the sampling strategy and survey protocol. Within each section, plots were drawn ran-
domly using cadastral data, and the targeted respondent was the owner of the property. If he or
she was absent for a significant period, the person in charge of matters related to the property was
to be surveyed. Data was collected for 2,474 respondents and associated properties. The survey is
representative of 59,505 plots — if considering all eligible plots in survey areas?® — and 32,370 plots
if taking into account the non-response rate.

The survey lasted around 40 minutes and included modules about: owner identification, socio-
economic information, utilization of the property, value of the property, rents and tenants, knowl-
edge about local taxation, personal experience with property tax and the tax administration, per-
ception of the government and of local governance, interactions with neighborhood delegates,
observable characteristics of the property. Importantly, the survey was conducted by a private
survey company independent from the administration.

Throughout the analysis, we apply weights to make the sample representative of all properties in
surveyed sections which would be eligible for the survey. The survey aims at being representative
of properties owned by individuals in a large span of areas eligible for property tax improvement.
There are three important dimensions of selection — selection of cadastral sections, definition of
eligible plots within these sections, non-response. We discuss all of them thoroughly and provide
arguments as to why they do not hinder the analysis in Appendix A.2.2. In Appendix A.4 we
describe the computation of the key variables used throughout the analysis.

3.3 Real estate expert valuations

Four real estate experts were hired to provide valuations for a subset (N = 441) of surveyed prop-
erties. They observed the plots from the outside, had information on the built area, and were asked
to provide a lower bound and upper bound of the rental value for each property. Sample size was

2"Revenue collection data at the city, commune or property level is not yet available.
28Eligibility was defined according to the following criteria: there is a construction on the plot, the owner is an
individual (and not a firm nor a public administration), the construction is maximum five floors high.

10



set according to budgetary constraints, and the proportions of properties within each of the four
cities was maintained. The sample included all properties for which a photo had been taken dur-
ing the survey,?® and was completed by over-representing properties in wealthy neighborhoods.
See Appendix A.2.3 for more details on the sampling and protocol.

3.4 Data from the Treasury distribution survey

The objective of the distribution survey was to collect information on the outcome of tax notifi-
cations throughout the 2019 distribution campaign.®® Between August and December 2019, the
Treasury agents in charge of distribution were equipped with tablets and a short questionnaire,
prompting them to answer questions such as whether a given tax notification was usable or non-
usable (if so, why), if usable, whether the tax notification was distributed or not, and the geo-
graphic location of the property where the tax notification was distributed. There was a low com-
pliance among Treasury offices with the survey protocol, as a result we only recovered data for
a subset of tax notifications (around 20 percent of those listed on the valuation roll). Estimations
based on this data are therefore to be treated with caution. In Appendix A.5, we provide further
detail on the protocol and data, and show that we can rule out a strong and systematic selection on
the tax liability amount determining the inclusion of specific tax notifications in the distribution
survey dataset.

4 Assessing the property tax gap

4.1 Extensive margin: too few properties in the tax net

Property tax compliance on the extensive margin relies on three steps: (i) the property must be
included on the valuation roll, (ii) the owner must receive a tax notification, (iii) the owner must
pay the tax. We have information on (i), partially on (ii), on (iii) at the aggregate level from admin-
istrative sources. We have information on (ii) and (iii) in the survey.®!

Measuring the tax gap using administrative and distribution data

The total number of plots in the region of Dakar is estimated to be around 374,000, based on
cadastral data.®?> In contrast, the valuation roll includes entries only for 54,472 properties in 2019.
Thus, only around 15 percent of plots are on the valuation roll.3® This is a first major margin of

2This was implemented at random in the survey protocol.

0This corresponds to the fiscal year subsequent to the property owner survey.

31We cannot link entries from the valuation roll with the survey at the plot level.

32The exact number of plots as per cadastral data is 373,844.

33The valuation roll includes one entry for each property, meaning that if two owners own two different apartments
on the same plot, this should be associated with two entries instead of one. A comprehensive valuation roll would
therefore include more entries than there are plots in the city, and 15 percent is therefore an upper bound. The 54,472
figure includes 197 entries for vacant land. In theory the valuation roll should include all plots, whether with or without
built property, since there exists a tax on vacant land. Finally, a reform in 2018 changed the instrument used to tax
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dysfunction of the property tax.®*

Being included on the valuation roll does not equate with receiving the tax notification. The dis-
tribution of tax notifications is a lengthy and cumbersome process which is only partly successful.
First, the tax notification outcome survey revealed that a large share of tax notifications are classi-
fied as non-usable by the Treasury agents (29.9 percent), and hence not distributed. In the majority
of cases (around 60 percent), being categorized as non-usable is due to the fact that the same prop-
erty actually appears two times on the valuation roll, although with slight differences in the name
or address.®® A small fraction of tax notifications are classified as usable but not distributed (1.2
percent). As a result, only around 68.8 percent of the notifications are distributed.®® This reveals
that conditional on being on the valuation roll there is a substantial probability of not receiving a
tax notification. Overall we estimate that the share of properties that receive a tax notification is
around 10 percent (15 percent on the valuation roll multiplied by 69 percent distribution rate).
Finally, data on tax revenues reveals that collection ratio is at 27 of total assessments in 2019, for
the property and the garbage tax combined. Figure 3 contrasts assessments and revenues, overall
and by tax head.3” Enforcement is slightly superior for the property tax than for the garbage tax,
but remains overall strikingly low.

Measuring the tax gap using survey data

This results in a situation where the fact of receiving a tax notification for the property tax, and of
paying this tax, is an exception rather than the rule. The property owner survey confirms these
orders of magnitude. Figure 1 shows a map of the region where the surveyed sections are classified
based on the share of respondents in the tax net in 2018. We define being in the tax net as having
paid and/or having received a tax notification for 2018. Yellow sections are the ones where the
share in the tax net was 0 percent (21 percent of sections). The share in tax net was 25 percent or
above in only 30 percent of sections (dark red on the map).

Table 1 displays descriptive statistics from the survey shedding light on the tax gap on the exten-
sive margin at the level of the property owner. 12.4 percent received a tax notification, and 16.8

property owned by firms, as a result firms were excluded from this valuation roll. Firms were still included in the 2017
valuation roll, in that year, the roll included 1,964 firms.

34As a benchmark, comparable data for the capital city of Uganda, Kampala, which is similar in population size
to Dakar, reveals that out of an estimated 350,000 properties, 300,000 (86 percent) are enlisted on the administration’s
valuation roll, after donor-supported efforts carried out between 2014 and 2018 (Manwaring & Regan, 2019).

35The other main motive for being classified as non-usable is Imprecise or unknown address.

6 These figures are to be treated with caution since they are estimated on the subset of tax notifications that were
included in the distribution survey. This percentage relies on the strong assumption that the rate of distribution is the
same for tax notifications included in the distribution survey, and those excluded for which we do not know the out-
come. lItis likely that non-distribution is under-declared by Treasury agents, leading to a higher rate of non-distribution
in the subset of notifications excluded from the distribution survey. This would mean that the 68.8 percent is an upper
bound of the distribution rate.

37Figure 3 shows collection ratios at the national level. We do not have the breakdown of revenues by region. The
national collection ratio is 27.4 percent. If we assume that all revenues are collected in the region of Dakar, the collection
ratio in the region would be 31 percent. If we assume that the percentage of collected revenue that is in Dakar is the
same as the percentage of assessed liabilities that are in Dakar (87 percent), the estimated collection ratio in the region
of Dakar is 27.5 percent.
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paid the property tax in the year of the survey.*® When combining both, we find that 19.7 percent of
property owners are in the tax net.>® Figure A.13 in Appendix shows the reasons cited by respon-
dents when asked why they did not pay the tax. 86 percent report that it is because they did not
receive a tax notification, 11 percent that they did not know they were subject to this tax (multiple
responses were possible). Having no money to pay, or refusing to pay, were rarely selected.

All the variables used in in this section are defined in Appendix A.4.

4.2 Intensive margin and total foregone revenue

The tax gap on the intensive margin is the difference between theoretical tax liabilities based on
market property values, and actual tax payments. These differences may have several sources.
First, due to the declarative system, the normal assessment process is one in which owners self-
declare the value of their property at the administration’s office. The administration lacks the
means to verify declared values at a large scale, creating the potential for under-valuation by own-
ers. Second, when the administration does carry out property censuses, field agents may have
insufficient information to correctly assess property values, and are also subject to declarations
made by owners or other inhabitants met during the fieldwork. Third, although owners have the
legal obligation to make declarations annually, this is extremely rare, therefore the vast majority of
entries on the valuation roll are maintained across time, in spite of rapidly increasing market real
estate values. Third, discrepancies on the intensive margin could also be due to negotiations and
informal arrangements between taxpayers and tax officials, although survey data suggests this is
not widespread.*® Fourth, taxpayers may not pay their liability in full.

Comparing values on the valuation roll with property values declared in the survey

It is not possible to restrict the assessment data to the geographical sample corresponding to the
survey, therefore the comparison of values is only done at the aggregate level, and is to be treated
as suggestive since they do not correspond to the same pool of neighborhoods. The distributions
of property values in the assessment data versus in the survey are plotted in Figure A.3. The right

3How can the share paying be larger than the share receiving a tax notification? First, to be conservative, we code
as having paid observations where the respondent declares paying “less than a year ago”, in addition to “for this year”.
Recollection problems might induce some discrepancies regarding dates, for example some respondents being counted
although they had in fact paid for 2017. Furthermore, based on qualitative work in the field and with the Treasury
offices, we know that some taxpayers who are already on the valuation roll might pay the tax without waiting for
the tax notification — either because they do not expect the delivery to be successful but know that their name is on the
valuation roll, or because the Treasury office contacts them asking them to come and pay, without bothering to distribute
the notification. 45 percent of the payers indicate that they did not receive the tax notification in 2018.

39The share of properties in the tax net as measured in the survey is higher than in the previous paragraph using
administrative data. This can be explained by the fact that the survey only covered a set of cadastral sections within the
region, which had been identified as having fiscal potential.

40The perception of corruption is higher than the level of personal experience of informal arrangements with the tax
administration. Among respondents who ever paid the property tax, 1.3 percent report that they ever made an informal
payment to a tax agent, against 0.6 percent among those who never paid. Overall, 16 percent of respondents believe
that tax assessments in general may depend on informal arrangements between owners and tax agents. Results from a
list experiment were inconclusive to shed light on the extent of corruption in this setting.
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panel is restricted to entries on the valuation roll that are registered for the property tax, and sur-
vey observations where the respondent declares paying the tax. We observe that the distribution
of market values as measured in the survey is significantly shifted to the right compared to the
values on the valuation roll. While in the survey, 15.5 percent of properties are below the abatement
threshold, this is the case of 41 percent of the properties listed on the valuation roll.This diagnostic
is very much shared by the tax administration, which often refers to values on the valuation roll as
“obsolete”.

Comparing theoretical and actual tax payments based on survey data

We can compute theoretical tax liability for each property in the survey sample, using property
values, and the owner-occupied status of the property:

Theoretical tax; = 0.05 (AnnualPropertyV aluej 1,500,000 H;)

were AnnualP ropertyV alue; is the property value variable measured in the survey and H; is a
dummy equal to one if the property is the main residence of the owner. Property values are de-
clared, and when missing, imputed using predictions based on a hedonic regression model.*! This
amount can be compared with the tax amount paid, as declared by the respondent. Results are
shown in Table 1. The average amount paid by payers is XOF 16,518 while the average theoretical
tax for the same properties is XOF 271,116 (USD 28 against USD 461). The actual tax paid is lower
than the theoretical one in 61 percent of cases.*

Total theoretical tax revenues amount to XOF 10.1 billion (USD 17 million, weighted survey sam-
ple). Yet, as per survey responses, total tax payments amount to 9.4 percent of this potential.*® In
Figure 4, we provide a breakdown of the property tax gap, into extensive margin — foregone rev-
enue due to the exclusion of some taxpayers (74.5 percent of total potential revenue or 82 percent
of foregone revenue) and intensive margin — due to tax amounts that are lower that theoretical lia-
bilities for taxpayers who do pay (16.2 percent of total potential revenue, or 18 percent of foregone
revenue).

4.3 Empirical insights on the factors leading to a large tax gap

A candidate determinant of property tax performance often mentioned in the literature is the ex-
istence of clearly defined property rights, and of formal real estate and rental markets (Awasthi
etal., 2020). Table A.3 displays some descriptive statistics from the survey on property ownership
and the rental market. This novel data suggests that the real estate market is indeed plagued by
informality and a lack of interactions with the administration, but that significant segments of it

41see Appendix A.4 for details.

42The average theoretical tax liability for the whole sample is XOF 177,106. Figure A.4 shows the distribution of the
difference T heoretical tax Actual tax conditional on Actual tax > 0.

43The result is similar if we consider unweighted survey data, potential revenues are at XOF 400 million for the 2,474
properties, and paid tax amounts at XOF 39.5 million.
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correspond to an active market with transactions between previously unconnected individuals.**
Only 35 percent of owners have a formal property title,* but another 53 percent have a weak
property title (such as a temporary title, an occupation permit). 20 percent of owners inherited the
property, a situation in which the paperwork to transmit legal ownership is rarely carried out. This
suggests however that overall, more than 80 percent of owners declare having an ownership doc-
ument of some type, and 66 percent purchased the property — indicating that the administration
could potentially leverage these mechanisms to collect information on owners and rents. Addi-
tionally, the rental market appears to be vibrant, and functioning as an anonymous market: 30
percent of properties are at least partly for rent, and in these cases, the tenant and the owner know
each other (family or friends) in only 6.6 percent of cases. In 50 percent of cases the rent was set as
recently as in the past three years.

Another factor that plays a substantial role in the success of property taxation is the existence
and credibility of enforcement actions (Okunogbe, 2020). The survey data presented in Table A.2
depicts a situation in which enforcement actions are extremely rare - among owners that are known
by the tax administration, defined as having ever received any type of tax notification, only 5
percent have ever been subject to an enforcement action. In terms of perceived enforcement, it
seems that respondents are mostly unaware of the situation of property tax enforcement in general
in their city (77 percent declare not knowing whether most people pay this tax or not); but also
over-estimate the likelihood of enforcement actions targeted at non-compliers (49 percent consider
that such actions are either very likely or likely). This is consistent with a situation in which the
majority of owners are not aware of their property tax obligation, and enforcement actions are
quasi non-existent.

5 Implications of weak enforcement for the progressivity profile of the
tax

The previous section has shown that tax enforcement is very low. In this section, we examine
whether this weak enforcement (i) makes the tax more progressive than what is provided for in the
legislation (ii) maintains the same progressivity profile as what is provided for in the legislation,
or (iii) increases the regressivity of the tax.

The tax rate is proportional to the value of each property, and the abatement threshold for owner-
occupied properties is relatively low with respect to current market values in the region of Dakar.
As such, one could argue that on paper, the taxation profile is rather regressive, in line with ar-
guments developed by Piketty (2020) or Saez & Zucman (2019) for property taxes in general.*®
However, since the administration is resource-constrained, it could be focusing its efforts on prop-
erties of higher value to maximize revenue collections. In other contexts, Khan et al. (2016), Weigel

4 As opposed to a situation where all transactions occur within the family or social network
4 Titre foncier.

8n spite of being set at a relatively low level, the existence of the abatement does make the theoretical taxation profile
more progressive than in France for example.

15



(2018) and Okunogbe (2020) observed that under limited administrative capacity, wealthier own-
ers indeed faced a higher fiscal pressure either due to voluntary compliance or targeted enforce-
ment efforts. Furthermore, discussions with tax administration and Treasury agents indicate that
in some stages of the taxation process, their stated intention is to focus on higher potential taxpay-
ers.

5.1 Loose connection between average property value and tax enforcement in a given
neighborhood

We first conduct an analysis at the section level. The maps in Figures 1 and 2 show the share of
properties in the tax net and the average property value by cadastral section.*’ If tax enforcement
was significantly stronger in high real estate value neighborhoods, the two maps would overlay
quite well. It is visually possible to see that this is not the case.

We test this correlation at the section level in a regression where the dependent variable isa dummy
equal to one when there is at least one property paying the tax in a given section (Table 2, column
1), and the share of properties paying the tax (columns 2 and 3). We find no significant correlation
between average property value and tax enforcement on the extensive margin (column 1). On the
intensive margin, when average property value increases by 1 percent, the share of properties in
the tax net increases by 0.12 percentage points or 0.5 percent (column 2). A doubling of average
property value in the area would increase the share in tax net by 12 percentage points (50 percent).
Column 3 shows the correlation on the intensive margin conditional on at least one property being
in the tax net, the results have a similar order of magnitude.*® This shows that there is slight a cor-
relation between tax compliance and average property value at the section level, but its magnitude
is limited, and more importantly, the correlation of average property value with the likelihood of
at least one taxpaying property owner in a given section is not significant.

5.2 Fiscal pressure by decile of property value

We rank properties based on (deciles of) property value to assess the progressivity of the tax — by
looking at whether observed fiscal pressure varies across deciles and how it differs from theoretical
fiscal pressure.

In Figure 5, we plot the share of owners theoretically subject to the tax (red line), and the share
that actually paid the tax (blue line) for each decile of property value.*® The theoretical share of
payers is lower than 100 percent in deciles one and two, because of the abatement threshold on
owner-occupied properties. The share paying increases across deciles - from 7 percent in the first
decile, to 35 percent in the tenth decile.

47In Figure 2 sections are divided into quartiles of the median property value.

“8The covariates other than property value will be studied in Section 6, but the results on our predictor of interest are
unchanged when they are excluded.

49This section focuses on the property tax per se and excludes the garbage tax.
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Figure 6 allows a more comprehensive analysis by including the intensive margin. The grey hori-
zontal bars (right-hand side y-axis) show the share paying by decile. The grey dashed line shows
the theoretical tax rate that should be observed in each decile, computed as the ratio of total the-
oretical tax amount over total property value in any given decile. It increases, from 1.9 percent in
the first decile to 4.7 percent in the tenth decile. This increase is due to the fact that the abatement
corresponds to a larger share of total property value in lower deciles. This grey dashed line is to be
compared with the green dashed line that represents the observed effective tax rate by decile. The
effective rate is almost flat across deciles, and never exceeds 0.5 percent. It very slightly increases
with property value, averaging at 0.4 percent in deciles eight to ten, against 0.2 in deciles one to
three. Because the increase is minimal compared to the increase in the theoretical rate, this means
that owners in top deciles are significantly further away from compliance: in the first decile, the
observed rate is 1.6 percentage points lower than the theoretical one (0.3 percent against 1.9 per-
cent); while in the tenth decile, the observed rate is 4.2 percentage points lower than the theoretical
rate (0.47 percent against 4.7 percent).

Still in Figure 6, we restrict to payers, and compare the theoretical effective tax rate by decile
(orange line) with the observed effective tax rate (red line). The observed rates range from 1.6
percent to 5.7 percent, similar to the range of the theoretical rates. However, what is striking is
the X-pattern resulting from the red and orange lines: for deciles one to six, the observed rate is
higher than the theoretical rate, while for deciles seven to eight, the opposite is true. The observed
effective tax rate is particularly high in the first decile, increases modestly from deciles two to six,
and decreases from deciles seven to ten. This suggests a strongly regressive profile, conditional
on payment, since in lower deciles taxpayers are paying more than they should, while in higher
deciles taxpayers are paying less than they should. Taxpayers in the first decile faced a 5.7 percent
tax rate, while those in the tenth decile faced a 1.7 percent tax rate.

In Figure 7, we show how this situation translates in terms of revenue implications. The grey
dashed line (right-hand Y-axis) shows amounts of foregone revenue, computed for each decile as
theoretical tax liability tax amount paid. These strongly increase with property value. They
amount to XOF 3.8 billion for the tenth decile, and XOF 95 million for the ninth decile. Foregone
tax revenues are thus both very large, and highly concentrated in the highest deciles.

The blue line shows the share of tax revenue that is foregone, for each decile, computed as
theoretical tax liability tax amount paid divided by theoretical tax liability. The orange line
shows the same ratio, but restricted to payers. A value of zero suggests that taxpayers are paying
exactly the theoretical amount, a value of fifty that they are paying half of the theoretical amount,
and negative values mean that they are paying more than the theoretical amount. Variations in the
blue line are hard to observe visually, but reveal that the share of lost revenue varies between 84
and 96 percent — it averages 89 percent in deciles one to three, and 91 percent in deciles eight to ten.
The orange line shows that payers in decile one are paying +284 percent (almost four times) the
theoretical liability, payers in deciles two are paying around +80 percent, payers in deciles three
to six are paying a liability close to the theoretical liability, and payers in deciles seven to ten are
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paying 20 to 65 percent less than the theoretical liability, the figure is increasing with deciles.

We perform robustness checks by using alternative definitions of the property value variable -
using in turn, exclusively declared values, exclusively predicted property values based on a hedo-
nic regression model, and finally assigning random residuals to predicted values — as well as by
excluding owners of multiple properties. These tests are described in Appendix A.7. We find that
the main conclusions hold: the effective taxation profile is more regressive than what is provided
for in the legal framework.

5.3 No targeting on property values in the distribution process

The set of owners paying the tax results from the combination of (i) targeting by the tax adminis-
tration (registration and assessment) and (ii) targeting by the Treasury (distribution and revenue
collection). The tax notification distribution survey provides suggestive evidence on step (ii), the
correlation between tax liability and distribution of a tax notification, conditional on being on the
valuation roll. Through qualitative work, the directors of the different Treasury offices stated that
their strategy was to focus on tax notifications with the highest liabilities. It was also clear that
enforcement and prosecution actions, albeit rare, were focused on taxpayers with higher liabilities.
In spite of this, we do not find a correlation between tax liability and probability of being dis-
tributed. Figure A.12 plots tax notification outcome by decile of tax liability, and Table A.24 show
results of a simple regression of a dummy indicating whether the tax notification is distributed
on tax liability. We observe that the share of non-usable notifications is slightly larger in deciles
seven to ten than in deciles one to six, and in the regression, the coefficient on tax liability amount
is negative and significant (column 3), negative and non-significant when we control by Treasury
office (column 4).° This suggests that there is no strategic targeting of higher valued properties in
the distribution process.

5.4 Benefit view of property taxation?

Under the benefit view of property tax, this tax is equivalent to a fee paid by owners (or occupants)
for local public services (Oates & Fischel, 2016). We find that the current state of property taxation
in Dakar is very far away from such a situation, by contrasting fiscal pressure with a standardized
local public service index in Figure 8. The grey bars display the overall share of tax liability being
paid in each decile of property value, and the red line shows the effective tax rate conditional
on paying. None are increasing with decile of property value (the effective tax rate is slightly
decreasing). On the contrary, the standardized local public service index monotonically increases
across deciles of property value. The index combines information on street lights, the existence
of a sewage system, the presence of piped water, the existence of a garbage removal service —
see Appendix A.4 for details on its computation. This sheds light on a situation where property
owners who benefit from better local public services are far from being the ones paying the largest

50The distribution survey data should be treated with caution, see Appendix A.5 and footnote 36.
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share of their tax liabilities.

5.5 Simulations under revenue-maximizing targeting

We compare the observed fiscal situation — the set of properties for which the tax is paid, observed
targeting — with two alternative targeting strategies the tax administration could perform, while
keeping the number of payers constant within each of the four cities. The alternative targeting sce-
narios are respectively revenue maximizing targeting, and random targeting, under the same resources
constraints, i.e. without increasing the number of payers.

Results are shown in Figure 9. In the left panel, the blue line represents the share of properties
for which the tax is paid in each decile of property value, in the observed targeting. The red line
represents revenue-maximizing targeting: under this scenario it would make most sense for the
tax administration to focus solely on properties in decile seven, eight, nine and ten. The green
line represents random targeting, as such, the share of properties paying is more or less constant
across deciles. Although observed targeting is slightly increasing in property value, it appears
much closer to random targeting than the revenue-maximizing targeting. This is confirmed when
we consider expected tax revenue under the different scenarios — in the right panel of Figure 9.
Tax revenue under observed targeting is almost equal though very slightly inferior to what is
found with the random targeting;°! this amount is almost doubled if property values were updated
keeping observed targeting; and this amount is more than quadrupled if targeting was done in a
revenue-maximizing way.>?

We perform a robustness check in which we conduct the same analysis, but accounting for a cost of
distribution of each tax notification, based on the distance between the property and the Treasury
office. The results are very similar, they are described in Appendix A.7.

Overall, this section has shown that although the share of property owners who pay the tax in-
creases with property value, the effective tax rate is almost flat across the distribution of property
values suggesting that there isn’t a stronger fiscal pressure on higher valued properties. In fact,
the gap between the effective rate and the theoretical rate is significantly wider for top deciles
of property value. Furthermore, the effective tax rate faced by payers is lower in the top deciles
of property value. This results in a situation where the tax is more regressive in its current im-
plementation than on paper. The administration would collect four times as much revenue with
the same number of payers if these were concentrated in the upper deciles of the property value
distribution.

51The bar labeled Observed payments show total tax amounts as declared in the survey, with missing tax amounts for
respondents who declare paying the tax set to zero. Observed targeting show total tax amounts for all respondents who
declare paying, where tax amount is replaced by the theoretical amount when it is missing.

52\\e are not making any assumptions on compliance here since we assume that properties in the tax net would pay
their tax liability in full.
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6 Economic and geographic determinants of being in the tax net

6.1 Income and wealth

In this section we try to take into account property owners’ capacity to pay in a wider sense, rather
than restricting the progressivity analysis to a ranking based on property value (Norregaard, 2013;
de Carvalho Jr.,, 2015; Balan et al. , 2020). We restrict to cases where the respondent is either the
owner or a family member of the owner (95.5 percent of total cases) for the income variables to be
relevant.

Graphical analysis

We replicate the progressivity analysis of fiscal pressure by decile, but ranking properties by own-
ers’ household income (respectively, by an overall wealth and income index ranging from 1 to 10)
instead of by property value.>® Results are displayed in Figures A.7 and A.8.

The share of owners paying increases with income, from 10 percent in the first group against 25
percent in the fourth group (grey bars in Figure A.7). The observed tax rate is 0.2 in income groups
one and two, 0.3 in the third income group, and 0.6 percent in the fourth group. The effective tax
rate, conditional on paying, decreases across groups one to three, but it increases again and is the
highest in the fourth income group.

Figure A.8 displays more irregularities when ranking is based on both income and wealth. The
share paying increases with the income and wealth index. Conditional on paying, the effective tax
rate is substantially lower than the theoretical rate for values of the income index between 5.5 and
9.

Overall, it seems that the finding that the taxation profile is more regressive than it should be
based on the legal framework is preserved when ranking by income or by income and wealth, but
the regressivity is more mild than when focusing on property values only. The top income (and
income and wealth) groups seem to be facing higher fiscal pressure than the upper middle groups.

Regression analysis

We analyze how the probability of being in the tax net, and tax amounts paid, correlate with
income and wealth characteristics by estimating the following regression:

Taxjs = o+ i1Ln(PropertyVal)+ ,;Multiplejs+ 3lncomeGroupjs + 4Rentedis
+ sN_Regularlncomejs + gEmpStatus + Sg + s

where T axjs is a tax outcome of owner i in section s. Ln(P ropertyV al) is the logarithm of annual

53Appendix section A.4 provides details on how these income and wealth variables are computed.
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rental value of the property, M ultiple isa dummy equal to one if the owner possesses another prop-
erty in the region. IncomeGroup indicates the category of household income, Rented is a dummy
equal to one if at least part of the property is being rented out, N_Regularlncome indicates the
number of household members who earn a regular income (including the owner), EmpStatus in-
dicates the employment status of the respondent (formal employment, informal employment, no
employment or retired). Variables Ln(P ropertyV al) and Multiple are proxies for wealth, while
variables IncomeGroup, Rented, N_Regularlncome and EmpStatus are rather measures of in-
come and liquidity. Ss is a section fixed effect. We run the analysis both with and without section
fixed effects.

Results are displayed in Table 3. In column 1, the dependent variable is the TaxNet dummy. A
doubling of property value is associated with a 5 percentage point (25 percent) increase in the prob-
ability of being in the tax net. Possessing another property is strongly associated with the proba-
bility of being in the tax net (larger by 13 percentage points or 65 percent). Being non-employed
rather than in a formal employment is significantly and negatively associated with being in the tax
net. There is a negative association between the number of people in the household with regular
income and the probability of being in the tax net. In column 2, we control for section fixed effects.
We find the same order of magnitude for the coefficient on property value. Within section, the
significance of the multiple owner dummy disappears, but the one of non-employed remains. The
signs on being retired and informal employment are also negative although not significant. Fur-
thermore, the coefficients on income group become significant within section — being in income
group three (respectively, four) is associated with a 6.6 (resp., 12.7) percentage points higher prob-
ability of being in the tax net compared to income group one. Within area, it seems that owners
with higher capacity to pay are more likely to be in the tax net. These results show that although
the property tax is a wealth tax, property value (the tax base) is only a moderate predictor of being
in the tax net, but variables capturing income and capacity to pay play a role.

In columns 3 and 4, the dependent variable is the inverse hyperbolic sine transformation of tax
amount paid, asinh(tax amount). A one percent increase in property value increases tax payment
by 0.24 percent (0.20 percent within section). Therefore the correlation between tax payment and
the tax base exists, but is much weaker than what it would be under perfect enforcement (the coef-
ficient should be close to one). There are also positive and significant coefficients on income group,
and the rented dummy. When introducing section fixed effects (column 4), the income group vari-
able remains significant (32.5 percent higher tax amount for income group four compared to in-
come group one), so does employment status (23 percent lower tax amount for non-employed),
and the negative coefficient on retired also becomes significant (24.5 percent lower tax amount).
This reveals that even when controlling for property value — the tax base — actual tax payments
vary with proxies of income, of capacity to pay, and employment status. This holds both within
and across sections.

In columns 5 and 6, we restrict the sample to payers. A striking finding is that the coefficient on
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property value is no longer significant.>

To assess how much of the variation in tax compliance income and wealth explain, we consider
the predictive power of the different models. For the models with the binary outcome (T axNet),
we use the Youden index, computed as:

Index = Sensitivity + Specificity 1

Sensitivity and Specificity are computed as:

Truly predicted positives

Sensitivity = —
Y All positives

and . .
Truly predicted negatives

All negatives

Specificity =

The index takes values between 0 and 1, 1 being a perfect predictive model. We use two cut-offs
for the predicted outcome, the standard 0.5 cut-off and a 0.3 cut-off, which performs better on this
sample. Sensitivity, Specificity and the value of the Youden index are displayed in the bottom
panel of Table 3. Without section fixed effects, we obtain a relatively low Index of 0.21. It increases
to 0.52 when section fixed effects are included (columns 1 and 2). Similarly, the R-squared for the
model with the continuous dependent variable increases from 0.09 to 0.27 when we add section
fixed effects (columns 3 and 4). Finally, property value and other economic variables only explain
0.29 of variation in tax amount paid conditional on paying (columns 5 and 6).

We run some robustness checks, described in Appendix section A.7.3, by using alternative defi-
nitions for the property value variable, as well as by running a logistic regression for the binary
outcome T axNet. Results remain qualitatively similar.

Overall, we find that income and wealth variables correlate with tax payment, even when con-
trolling for the tax base, although under perfect enforcement property value should be a perfect
predictor of tax payment. But wealth and income variables alone (as we can measure them) only
capture a very small share of the variation in tax outcomes. Specifically, they fail to capture a large
share of the geographical variation across sections.

6.2 Urban geography

The previous results show that there are strong geographic determinants that are not captured in
economic variables. We explore this further by introducing geographic variables that attempt to
capture what could be in the “black box™ of the section fixed effects. These variables are Presence of
street name, as a proxy for the quality and visibility of addressing, Distance to closest Treasury, and
Distance to closest Tax office.>®

“Asa sanity check, in Appendix Figure A.5, we verify that there is a positive correlation between property value and
tax amount paid.
53ee Appendix Section A.4 for details on computation of these variables.
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In Table 2, we first estimate a section level regression with these geographic variables (where we
also control for average property value). The variable for street name is the share of properties in
the section with a street name, and the distance variables are averaged by section. We find that
each kilometer further away from the closest Treasury office significantly decreases the probability
of having one property in the tax net by 4.6 percentage points or 5.8 percent. It is notable that
this variable is significant while property value is not. The share with street name and distance to
tax office are not significant, and none of the geographic variables are significant on the intensive
margin (columns 2 and 3).

In Table A.6, we estimate individual level regressions with the geographic variables. In column
1 the only covariates are section fixed effects. The Youden index is higher than in column 1 of
Table 3 (0.43 against 0.21): using sections alone has a higher predictive power than introducing
all economic variables, and only slightly lower predictive power than when both are combined.
However, street name, distance to the Treasury and distance to a Tax office do not come out as
significant at the individual level, whether we include them with or without section fixed effects
(columns 2 and 3). When geographic variables are included alone without section fixed effects the
predictive power of the model is very low (columns 2 and 5).

Overall, these geographical variables fail to fully capture the influence of section fixed effects.
In Appendix section A.7.4, we further contrast economic and geographic determinants, for two
different outcomes: ever receiving a property tax notification versus ever receiving an income
tax notification. The results confirm the strong role played by geography for property taxation in
particular.

6.3 Socioeconomic characteristics

Finally, we examine the predictive power of a wide array of socioeconomic variables in explaining
the fact of being in the tax net using a classification tree (CART, borrowed from machine learning
techniques.®® As for the previous regressions, this analysis is purely descriptive and no causal in-
terpretation is possible. The full set of included covariates is presented in descriptive statistics in
Table A.4, and includes variables on visible property characteristics, personal ownership charac-
teristics, individual sociodemographic characteristics, and tax related variables. Results are shown
in terms of variable importance in Figure A.14.5" The left panel displays results from the CART
when section fixed effects are excluded, and the right panel shows results with section fixed effects.
In the former, the distance to Treasury office comes out as the most important variable, followed
by property value, and with lower variable importance: age, employment status, household in-
come, and finally some visible property characteristics (presence of tiles, number of floors). In the

56Contrary to linear or logistic regressions, no assumption is made on the functional form of the error term. Variables
are used to split the sample in a way that minimizes node impurity, i.e., the extent to which the resulting subset is far
away from including only one type of outcome value (TaxNet = 1 or TaxNet = 0). Furthermore, the tree is pruned
— meaning that we impose a limit on the number of splits and leaves, to facilitate interpretation and generalization —
using the complexity parameter cp = 0.001.

Svariable importance of variable var is the mean decrease in node impurity from splits based on var.
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model with section fixed effects, the section variable largely dominates all others. It is followed by
distance to treasury, trust in tax administration, and number of floors, while property value is only
fifth.

7 Historical perspective: early but short-lived property tax capacity

The previous section has shown that it is difficult to pin down factors explaining the strong vari-
ation in tax enforcement across neighborhoods. Taking a step back, another approach to interro-
gating the factors of property tax enforcement is to examine whether such capacity ever existed
in Dakar, if so whether disruptions occurred at the time of independence, or if this tax was intro-
duced relatively recently and never suited to the context. We show that property tax capacity was
relatively high during the early colonial period, and started to fade out before independence.

The property tax was introduced very early in colonial Senegal — as soon as the 1850s — and its
modalities have barely evolved since its first existence.®® It resembles the property tax created
in the metropole (France) in the aftermath of the French Revolution.®® To put the current perfor-
mance of the property tax into perspective, we investigate the evolution of property tax capacity
in the region of Dakar over the long term, throughout colonial and postcolonial times. We find
that property tax performance was important and increased strongly in the early colonial period,
before declining in the 1940s, and is nowadays substantially lower than in the first half of the twen-
tieth century, as shown in Table 4. As a measure of property tax capacity, we compute the ratio of
property tax revenues over total population — property tax revenue per capita — the ratio of prop-
erty taxes to total local taxes, and to total national taxes.%9 The ratio increased from XOF 6,530 in
1897 to XOF 10,006 in 1931 (USD 18). As such, this means that in Dakar, the administration was
collecting from property taxes the same amount as what all tax heads were yielding, per capita, on
average across the whole of French West Africa (XOF 10,700 in 1931, Cogneau et al. (2020a)). But
this performance started fading out in the late colonial period: down to XOF 2,975 in 1942 — while
overall in French West Africa tax capacity continued to increase. Progress since independence has
been extremely mild, since in 2018, property taxes per capita amount to XOF 1,650 (USD 3). Strik-
ingly, this is six times lower than in year 1931.51 In 1931, property taxes amounted to around a
third of local taxes, while this figure is at 10 percent in 2018. The decline is even sharper when
considering the ratio of property taxes to total taxes, that declined from 1.9 to 0.3 percent between
these two dates.

85ee Appendix A.8 for details on the history of property taxation in Senegal.

9N France, property tax management has shifted to a more localized system, while in Senegal it has remained at the
national level.

605ee Appendix A.8 for details on the historical data sources, and methodological choices. Results are in converted
to 2019 XOF using conversion and deflator from previous work on taxation in former French colonies in West Africa
(Cogneau et al. , 2020a).

1A more detailed evolution of property tax revenue per capita is plotted in Figure A.19: the continuous black line
shows the ratio of property tax revenue per capita, and the dashed line shows total tax revenues assimilated to property
taxes — i.e. property tax per se plus taxes due by the same taxpayers on the same tax base.
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As candidate historical factors leading to the fading out of property tax performance after the
1930s, we identify the following: (i) particularly massive city growth starting in the early 1900s,
which potentially rapidly outgrew the administration’s capacity to keep cadastral and property
ownership information up-to-date (see Becker & Martin (1981); Bouche (1978); Seck (1961), and
Figure A.20):% (ii) since independence, cleavages between the cadaster and the tax administration,
two essential bodies of which the cooperation is key for an effective property taxation;% (iii) strong
cleavages between the tax administration and the Treasury; (iv) complicated property and land
ownership structures; (iv) fuzziness in the post-colonial legislation regarding the share of local
revenues supposed to accrue to each layer of government, notably cities versus communes (which
are districts within cities), potentially leading to reduced incentives for each layer of government
to invest in this taxation capacity (Ndiaye, 2020).

8 Conclusion

This paper provides a thorough analysis of property taxation in an African capital city, Dakar. The
tax potential is tremendous in the context of a largely developed real estate sector, and the tax gap
is significant: as an upper bound, we estimate that 15 percent of plots in the region are registered
on the valuation roll, and that the tax is paid for 10 percent of properties. The survey sample
leads us to estimate that 9 percent of tax potential in being paid, in these areas considered by the
administration as having tax potential.

The property tax was first implemented in Dakar in the 1890s, and by the 1930s, property tax
revenue per capita was at the same level as average revenue per capita from all taxes in French
West Africa. This capacity started declining in the late colonial period, and in 2019, tax revenue
per capita is six time lower than in 1931. As such, it is not the case that this tax instrument does
not work well because it was recently introduced, nor is it the case that it ceased to yield important
revenues only after independence. The most reasonable scenario is one in which the size of the city
outgrew the administration’s capacity to maintain an up-to-date cadaster and valuation roll, and
in which the divide between actors involved in the fiscal chain as well as their different incentives
did not lead to efforts in the right direction.

We show that under limited resources, the two administrations involved in the fiscal chain are not
concentrating efforts on properties of higher value. Thus, the property tax is far from being more
progressive in its implementation than ‘on paper’. In fact, the gap between the effective rate and
the theoretical rate significantly increases with property value: in the first decile, the observed rate
is 1.6 percentage points lower than the theoretical one, against 4.2 percentage points in the tenth

®2Dakar became the capital of French West Africa in 1902, the same year the construction of its port began. It was a
major economic and political hub throughout the colonial period.

®3More precisely, there has been strong discontinuities in the institutional design, with the cadaster moving in and
out of the tax administration over time. Until 1963, the two are separated. Then in 1963, the cadaster and land registry
offices are nested within the tax administration. However, in 1979, these two departments are separated once again
from the tax administration and nested within the Ministry of Urbanization and Habitat. Only to be moved back to the
tax administration in 1980 (Direction Générale des Impdts et Domaines du Sénégal, 2013).
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decile. The administration would collect four times as much revenue with the same number of
payers if these were concentrated in the upper deciles of the property value distribution. When
analyzing correlates of property tax enforcement, we find that there is a very strong local geo-
graphic determinant (heterogeneity by cadastral section) that is not subsumed by property value,
income and wealth characteristics of the neighborhood; nor by distance to tax offices and quality
of addressing. There is room for further investigation of the drivers of this geographic heterogene-
ity in property tax enforcement. Finally, although the property tax is a wealth tax, property value
(the tax base) is only a moderate predictor of tax outcomes, while variables capturing income and
capacity to pay play a role, suggesting that the existing tax is closer to a hybrid tax than a pure
wealth tax.

This paper does not allow to precisely pinpoint the reasons why the observed tax profile is more
regressive than what is provided for in the legal framework. The analysis on the economic and
geographic determinants of being in the tax net suggests that there is no systematic targeting based
on income, employment status, ethic group, type of property, that could fully explain the observed
patterns. A hypothesis is that the owners that are registered and the associated property values
are the result of a very slow and long-run sedimentary process over decades — because updates of
the valuation roll are so rare and incremental. Therefore, possibly a few decades ago some areas
have been been subject to a better quality registration process by the administration, and thus
are on the valuation roll with relatively high tax liabilities, while in the meantime, their relative
attractiveness and real estate values have declined. On the other hand, some modern wealthy
neighborhoods have developed more recently, with high market values, while the registration
and assessment process has not been carried out, leading to under-payments for these property
owners. The qualitative and data work does not lead us to suggest that the regressivity observed
is the result of an intention by the administration to put relatively more efforts in lower segments
of the property value distribution.

Property taxes display positive features and a high untapped potential, which make them an inter-
esting tax instrument to invest in for administrations in the developing world. In rapidly growing
cities like Dakar, where real estate wealth is increasing at the same time as local governments
face larger responsibilities and challenges, overcoming the hurdles to effective property taxation
seems like a no-regret policy choice. This paper shows that with the data the administration already
possesses, and additional data that can easily be collected in the field about visible tax bases, the
scope for improvement is huge. However, updating and modernizing the property valuation roll
is costly and net benefits may only materialize after the very first years.
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