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Abstract*

Much has been written about the importance of evidence-based public poli-

cy. Nonetheless, few rigorous studies have been conducted on the cost to a 

country of the lack of good-quality statistical information. This paper seeks 

to fill this gap by taking a fresh approach: an analysis of the intergovern-

mental fiscal transfer programs whose budget allocation formulas include 

population criteria. Through a series of simulations in three Latin American 

countries (Bolivia, Ecuador, and El Salvador), it analyzes what would have 

happened if more accurate population estimates had been used when al-

locating transfers to subnational governments. By employing retrospective 

population estimations, significant results are obtained. In El Salvador, for 

example, due to inaccuracies in the measurement of the municipal popula-

tion, approximately US$92 million (in real 2018 dollars) were generated in 

bad resource allocation, that is, sent to municipalities by mistake, between 

2000 and 2007. This is equivalent to 700 percent of the cost of the latest 

census and to more than 27 times the annual budget of the statistical office. 

Although certain deterioration in the accuracy of population estimates is to 

be expected, the scale of its impact highlights the need to invest in two 

aspects of statistics: the quality of projections to enhance accuracy, and a 

census every 10 years, in line with international standards. 

JEL classifications: D60, D61, H3, H7, H72, H73 
Key words: census, population projections, fiscal transfers, inefficiencies
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Why is it important to quantify the value of statis-

tics? Although the phrase “evidence-based public 

policies” seems to have become popular, and the 

demand for timely and good-quality data is at an 

all-time high (Merry, Davis, and Kingsbury, 2015).  In 

Latin America and the Caribbean (LAC) the most ba-

sic and most comprehensive sources of information 

about a country—the population and housing cen-

suses and the statistical products based on them—

suffer from a series of limitations. Too often the cen-

suses are postponed, while national statistical offices 

fail to receive a budget that is adequate to generate 

the basic data needed for decision making. 

Censuses (population, housing, economic, 

and agricultural) are the most important and com-

prehensive primary sources of statistical information. 

Alongside household surveys and administrative reg-

istries, they make up a country’s statistical system. 

Based on the censuses, the sociodemographic char-

acteristics of persons, housing, and households, such 

as health, education, or economic participation, are 

revealed. The geographical disaggregation offered 

by these data enables the design of targeted policies. 

Moreover, the census constitutes the basic sampling 

frame for the development of other operations within 

national statistical systems (NSS), which helps, among 

other things, to draw up national and local electoral 

districts and establish proportionality in parliamenta-

ry representation, and serves as a basis for the elabo-

ration of population projections and estimates.

1.
Introduction: Why Quantify the 

Value of Statistics?

The information provided by a country’s sta-

tistical system also favors decision making by nongov-

ernmental actors, such as firms, civil society organiza-

tions, the press, and citizens, and these decisions also 

impact on the economy and on the different areas of 

a country. Therein lies the importance of producing 

reliable, up-to-date, and good-quality official data.

In recent decades, various international or-

ganizations have highlighted the importance of sta-

tistics for development.1 To comply with national 

development plan goals, as well as with the commit-

ments framed in the Agenda 2030 and the Global 

Action Plan for Sustainable Development Data, more 

investment is needed to build capacity at national 

statistical offices (NSOs). This was highlighted in the 

most recent edition of the Partner Report on Support 
to Statistics/PARIS21 (Paris 21, 2018). The report sug-

gests that there is persistent underinvestment in sta-

tistics as, in the period 2014–2016, only 0.33 percent 

of all official development assistance was earmarked 

for official data and statistics, which is equivalent to 

US$623 million. Of the total approved for statistical 

support, 8 percent was distributed in LAC, mostly 

1  This matter has been of central concern at diverse international 
forums, such as the Second International Roundtable on Managing 
for Development Results, organized by the multilateral develop-
ment banks in Marrakech (2004), and the High Level Forum on Aid 
Effectiveness, of the Organisation for Economic Co-operation and 
Development (OECD), held in Busan in 2011.
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ii. Loss of control. Some governments or state or-

gans might benefit from direct control over the

production of statistics and therefore oppose

the reforms aimed at strengthening NSOs.

iii. Apathy. Faced with a multiplicity of demands,

major decision makers might not consider

statistical capacity a priority.

iv. Perception of low return. Statistical capaci-

ty-building efforts might appear to be expen-

sive and without clear benefits.

In LAC, these challenges have translated 

into significant gaps in the capacity of official sta-

tistics-producing institutions and in the investment 

dedicated to statistics in general. This paper puts 

forward an argument regarding the importance of 

investing in official statistics (including the census 

and statistical capacity in general), from a specific 

perspective: bad allocations of resources for inter-

governmental transfers that are caused by imprecise 

municipal population figures. The argument builds 

on previous studies carried out in South Africa, New 

Zealand, and Scotland (discussed below), and con-

stitutes the first time that this approach has been ap-

plied in Latin America.

for providing support for the censuses of the 2020 

round, whereas Africa received 56 percent.2

Although the fundamental role played by 

good-quality statistics in decision making is recog-

nized, investment in this area is deficient. Dargent et 

al. (2018) argue that there are many reasons why the 

positive rhetoric pertaining to the value of statistics 

does not always translate into support for strength-

ening the institutions that produce official statistics 

in the region:

i. The double-edged sword of transparency. On

the one hand, governments need data to make

informed decisions. But, on the other, those

same data can be utilized as a tool to enable

citizens to carry out monitoring and demand

accountability regarding the decisions of their

governments, thereby reducing discretionality.

2 The report also highlights that these figures can be underesti-
mated for many reasons, such as, for example, resources for statis-
tical development projects that are classified under other headings 
or incomplete accounting of the resources provided by regional 
development banks.
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2.
Measurement of Statistical Capacity in 

Latin America and the Caribbean

Although no single indicator with regional or interna-

tional coverage can fully reflect a country’s statistical 

capacity, various partial approaches reveal the challeng-

es faced by national statistical institutions and systems. 

In some countries of the region, there have 

been delays in carrying out the census, the corner-

stone of a country’s official statistics. This is mainly 

manifested in the time elapsed between censuses. Al-

though the internationally recognized norm calls for 

a census to be taken every 10 years (United Nations, 

2008), nine LAC countries failed to observe this norm 

in the latest round of censuses.3 Moreover, in various 

countries that did carry out censuses within the rec-

ommended period, problems arose that undermined 

that their legitimacy or utility. For example, the 2012 

census data in Chile were never made official due to

3 According to data from CELADE, they were: Bolivia (11 years), 
Costa Rica (12), Colombia (13), El Salvador (15), Guatemala (16), 
Haiti (15), Honduras (12), Nicaragua (13), and Uruguay (15). 

a series of methodological questions;4 Paraguay’s 

2012 census suffered a high rate of census omission 

(25.6 percent), which made it impossible to generate 

certain statistics disaggregated by geographic area 

(DGEEC, 2015); and the 2012 census in Guyana, which 

recorded significant demographic changes, was not 

fully disclosed until 2016. Although a delay in the cen-

sus might seem a minor matter, the implications are 

serious. The following section details how this can 

have an impact on intergovernmental fiscal transfers. 

The National Statistical Capacity indicator, a 

multidimensional measurement designed by the In-

ter-American Development Bank (IDB), which covers 

aspects of resources, institutional rules and practices, 

methodologies and diffusion, reveals that there is great 

heterogeneity in the region (Dargent et al., 2018).5

4 The areas called into question were: (i) the high rate of omis-
sion, (ii) the rate of masculinity, which differed from the household 
surveys; (iii) the numbers of foreigners, which differed from the 
migration surveys; (iv) a high percentage of absent householders; 
(v) the trustworthiness of the information submitted on digital
forms. For more data, see the Informe Final de la Comisión Externa
Revisora del Censo 2012, available at: http://www.ine.cl/docs/de-
fault-source/censos/comisiones-investigadoras-censo-2012/comis-
ion-nacional/informe-completo.pdf?sfvrsn=4

5 This indicator has only been applied once, to 10 countries in the 
region.
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Figure 1. National Statistical Capacity Indicator (2015–2017) in Selected Latin American and Caribbean Countries

Source: Dargent et al. (2018). 

The World Bank’s Statistical Capacity Index 

(SCI) measures aspects of methodology, sources, 

and periodicity based on public information.6 It re-

veals that the scores of 10 out of 24 LAC countries 

worsened between 2005 and 2018. Figure 2 pres-

ents the change for each country in this period, and 

Figure 3 shows that in 2018, in the aggregate (sim-

ple average), the region fell back to approximately 

where it had been in 2005. Recently, the World Bank 

launched a new version of its SCI, called the Sta-

tistical Performance Indicator (SPI), which covers 

6  The SCI examines whether elements such as statistical method-
ology, periodicity, and timeliness in official data disclosure are in 
accordance with best international practices. However, as Beccaria 
(2017) suggests, this index fails to consider the data production 
process in depth, which also reflects the level of statistical capacity 
of the official data-producing offices.

a greater number of dimensions of statistical capac-

ity, indicators, and countries. When the 146 coun-

tries common to both indices are compared using 

the 2016 values,7 significant changes in position in 

the ranking are noticeable: El Salvador, in fifth place 

according to the SCI, fell to position 48 on the SPI 

scale. According to the authors, this was attribut-

able in part to shortcomings in the way that some 

indicators for the Sustainable Development Goals 

relating to childhood were measured (Cameron et 

al., 2019). 

7  Only SPI values for 2016 are available.
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Figure 3. Evolution of Statistical Capacity in Latin America and the Caribbean

Figure 2. Changes in Statistical Capacity in Latin America and the Caribbean (2005–2018)

Source: World Bank (2018). 
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Figure 4. Aggregate Score for Data Coverage and Openness, Latin America and the Caribbean vs. 
Organisation for Economic Co-operation and Development Countries (2017)

Source: Open Data Watch, available at: http://odin.opendatawatch.com/. 

Note: Includes LAC 24 countries, the same ones shown in Figure 2, but without Costa Rica and including the Bahamas.

From the data availability and openness 

perspective, LAC also suffers a significant deficit in 

comparison with Organisation for Economic Co-op-

eration and Development (OECD) countries. This is 

revealed by the Open Data Watch aggregate indica-

tor, which evaluates 21 categories of data8 according 

to their coverage (availability of the indicator and 

adequate level of disaggregation) and accessibility 

(whether diverse downloading options are provided, 

and in different formats; availability of metadata and 

open terms of use) (Figure 4). 

8  The categories include social, economic, and environmental statistics.
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Map 1. Compliance with the IMF Quality and Coverage Standards for Economic and Financial Statistics in 
Latin America and the Caribbean 

Source: IMF Dissemination Standards Bulletin Board (DSBB), available at: https://dsbb.imf.org/

If the quality and coverage of economic and 

financial statistics are considered, LAC also lags be-

hind. To encourage greater data transparency, which 

helps identify financial conditions and trends in time 

to take opportune actions, the International Mone-

tary Fund (IMF) launched two data transparency 

initiatives: the Special Data Dissemination Standard 

(SDDS) and the General Data Dissemination System 

(GDDS). By participating in these standards, coun-

tries commit to improve the quality and timeliness of 

official data disclosure, which can help, for example, 

reduce borrowing costs in international capital mar-

kets and improve the effectiveness of the IMF’s own 

financial supervision and crisis prevention efforts9.

Nonetheless, not a single country in the LAC region 

complies with the highest standards, (SDDS Plus), 

while 11 countries only comply with the most basic 

standard, the Enhanced General Data Dissemination 

System (e-GDDS). Map 1 presents the regional distri-

bution of compliance with the IMF standards. 

9 For more information, see: http://dx.doi.org/10.5089/9781589065574.069.

SDDS
SDDS Plus

e-GDDS with National Summary Data Page (NSDP)
e-GDDS
Outside the standards
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3.
Other Approaches to Measuring the 

Value of Statistics

There are various approaches to measuring the mon-

etary value of official statistics. Some have been 

empirically tested, whereas others only exist in the 

theory. Some are capable of including a country’s en-

tire statistical production, while others focus on spe-

cific products. This section briefly describes these 

approaches and identifies the knowledge gap that 

they leave to LAC decision makers, especially finance 

ministries, a gap that the approach adopted in this 

paper seeks partly to address. 

The Conference of European Statistics (CES), 

of the United Nations Economic Commission for Eu-

rope (UNECE) (2017), has identified five approaches, 

each with significant disadvantages:

i. Operating costs: adding together all expendi-

tures associated with official statistics produc-

tion. Although this approach might be useful

for demonstrating that the cost of official sta-

tistics is relatively low in comparison with oth-

er expenditures, UNECE recognizes that this

does not reflect the differences in data quali-

ty or coverage and does not permit adequate

comparisons between countries and over time.

Moreover, the concept of cost does not nec-

essarily reflect value in terms of the different

uses made of the statistics and the benefits

that they generate.

ii. Shadow prices: determining the prices that of-

ficial statistics would have received in the pri-

vate market if they were not a public good,

through analysis of similar products. The chal-

lenge of this approach lies chiefly in the diffi-

culty of finding equivalents in the private mar-

ket. Among other products, this inconvenience 

is seen in the case of the census: a statistical 

product of public and unlimited use that serves 

as the basis for an enormous quantity of statis-

tics (for example, as a denominator) and sta-

tistical operations (for example, as a sampling 

frame) and for which no equivalent exists in the 

private market. 

iii. Contingent valuation: uses surveys to ask how

much money people would be prepared to pay

for official statistics. The United Kingdom’s

Economic and Social Data Service (ESDS), a

service that promotes the use of data for re-

search and teaching, with an annual budget

of US$4.18 million (GBP 3.3 million), adopted

this approach. This office asked its users about

their willingness to pay for a subscription and

came up with a yearly average of US$6.750

(GBP 5.333). Applied to its user base of 23,000

persons, this is equivalent to approximate-

ly US$140 million (GBP 111 million). The major

challenge of this approach is the impossibil-

ity of verifying whether the survey responses

would correspond to subsequent behavior in

the real world.

iv. Revealed preference: calculates the opportuni-

ty cost of an action that depends on the use

of official statistics. For example, it calculates
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the revenue lost by a communication medium 

(newspaper, television, radio, Internet, etc.) by 

publishing an article that uses official statisti-

cal data, instead of publishing publicity of the 

same size (or the same duration in the case of 

radio and television). This approach has been 

employed by Mexico’s National Statistical and 

Geographical Institute (Instituto Nacional de 

Estadística y Geografía, or INEGI) and Spain’s 

National Statistical Institute (Instituto Nacional 

de Estadística, or INE). After making this calcu-

lation, INEGI found that its statistics were worth 

US$151 million per month. For its part, INE esti-

mated that its statistics were worth US$53 mil-

lion per month. A significant challenge to this 

approach is that it fails to consider the value of 

statistics for public policy ends. 

v. Impact evaluations: measuring the impact on

economic or social outcomes of the availability

of specific data, in general for use by citizens or

decision  makers. A range of studies has argued

that there is a causal relationship between data

availability and results, such as the demand

for education (Jensen, 2010), the use of health

and welfare services (Björkman and Svensson,

2007), and the targeting of conditional transfer

programs (Alatas et al., 2012), among others.

The chief limitations of this approach lie in its

specificity (it focuses on a particular case rath-

er than on statistical production in general) and

in the lack of evaluable factors.

There is one further approach that has been 

empirically tested and is most similar to the one em-

ployed in this study. It is based on measuring the bad 

allocation of public funds when updated census in-

formation is unavailable. 

i. Scotland. In a study for the Registrar of Scot-

land, Aldridge (2006) analyzed the ex ante

cost-benefit ratio of the 2011 census. The au-

thor compared allocations to the Health Board

Areas based on district population projections

taken from the population figures provided 

by the 2001 census, with the allocations that 

would have been made if the data from this 

census had not been used. After adding the ab-

solute values of both allocations (the real and 

the hypothetical) for each district (as otherwise 

the sum would be 0, given that the money not 

transferred to one district would be transferred 

to another) and for each year between 2002 

and 2011, the author concluded that the bad al-

locations total is equivalent to more than nine 

times the estimated cost of the 2011 census. 

ii. South Africa. Following a request from the gov-

ernment of South Africa, Spencer et al. (2017)

weighed the advisability of conducting a new

census just five years after the 2011 census. In

common with Scotland’s example, their ap-

proach consisted of estimating the effects on

public budget allocations to subnational gov-

ernments of either conducting a census in 2016

or not doing so. The authors concluded that,

although the census improved allocation accu-

racy, the benefits did not justify the investment

and that it would be more profitable to invest

in building capacity to obtain better intercensal

projections.

iii.. New Zealand. In a study for the national statis-

tical institute of New Zealand, Bakker (2014) 

estimated the cost-benefit ratio of the census. 

In common with the reports from Scotland and 

South Africa, this study mainly analyzed the 

increase in accuracy and specificity in public 

resource allocation achieved by using census 

data. It concluded that the benefits, estimated 

at more than US$680 million (NZD 1,000 mil-

lion), easily outweighed the costs. 

These exercises leave some knowledge gaps 

when it comes to measuring the value of statistics for 

the LAC region. In particular, there are few examples 

from the region (with the exception of the aforemen-

tioned case of the INEGI). Moreover, the approaches 

mentioned by the UNECE fail to adopt the perspective 
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of a finance ministry decision maker, who must weigh 

proposed expenditure in investing in official statistics 

(for carrying out the census or strengthening statisti-

cal capacity in general) against other spending priori-

ties; nor do they quantify the social cost generated by 

using poor-quality statistics in public policymaking. 

Although the aforementioned examples of Scotland, 

New Zealand and South Africa take this approach, 

the differences in context could undermine their rele-

vance for the policy dialogue in LAC.
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4.
Methodology and Context: 

How Can the Value of Statistics Be Measured 
through Intergovernmental Transfers?

This paper provides elements to quantify the value 

of official statistics in the context of the discussion of 

budget priorities among government decision mak-

ers. The concept of value can be understood in sev-

eral ways. One of these is the effective execution of 

resources and, in particular, that the resources allocat-

ed to a certain policy objective effectively reach the 

intended beneficiaries. Consistent public policy execu-

tion is important not only for the purposes of the pol-

icies themselves, but also for their construction: pol-

icies are a product of a democratic process in which 

political representatives reach an agreement about 

how resources will be distributed to the different re-

gions of the country. In this sense, deviations caused 

by deficiencies in the data used are arbitrary and un-

dermine the legitimacy of the political agreement. 

Intergovernmental fiscal transfers provide 

an important perspective for understanding the role 

of statistics in sound public policy execution. These 

transfers finance nearly 60 percent of subnational ex-

penditure in developing countries and in economies 

in transition. Moreover, they create accountability in-

centives and mechanisms that in turn impact fiscal 

administration, efficiency, and fairness in public ser-

vice provision and in citizens’ evaluation of govern-

ment performance. There are two types of transfers. 

The first are conditional transfers that are offered in 

return for compliance with certain conditions (that 

is, the money transferred must be spent on specif-

ic projects or services) and are allocated based on 

the type and the level of expenditure of the service 

financed. Second, unconditional transfers can be 

per capita transfers, equalization transfers of fiscal 

capacity, or equalization transfers of fiscal capacity 

and expenditure. In contrast to conditional transfers, 

unconditional transfers are determined by formulas 

that aim to reduce discretionality and seek to adhere 

to criteria of fairness, efficiency, predictability, flex-

ibility, and allocation of responsibilities (Boadway 

and Shah, 2009). 

This approach is relevant in LAC due to the 

proportion of budgets that are executed at the sub-

national level and due to the prevalence of allocation 

formulas that depend on official statistics to transfer 

resources to departmental and municipal govern-

ments. This trend has been increasing in recent de-

cades: the proportion of public expenditure execut-

ed at the subnational level in Latin America rose from 

13 percent in 1985 to 25 percent in 2010 (IDB, 2018). 

These resources usually reach subnational govern-

ments through an allocation formula, and many of 

the formulas depend on data provided by the census 

or on subsequent projections, in particular of popula-

tion and of unmet basic needs, which also depend on 

population data as a denominator. Map 2 presents a 

panorama of these transfer programs in LAC.
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Source: Authors’ elaboration from official sources in each country.

Note: Mexico’s Ramo 33 and Ramo 28 are the transfer programs used to allocate resources to the states. Ramo 

28 is for general use, whereas Ramo 33 supports expenditure in specific areas (health, education, educational 

and social infrastructure, and public safety). 

Map 2. LAC Transfer Programs with Census Data-based Allocation Formulas
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The effects of a bad allocation will depend to 

a large extent on the capacity of cities or municipal-

ities to access alternative sources of revenue. Large 

cities have particular expenditure needs, such as so-

cial services programs, mass transit systems, and se-

curity, but they also have the capacity to generate 

more revenue, for example, through tax collection. 

For their part, smaller cities have fewer expenditure 

needs. Although they do not enjoy the same econo-

mies of scale as big cities, they commonly have low-

er institutional capacity and more restricted revenue 

collection options, and in some cases depend on 

property taxes. Rural governments frequently face 

higher poverty rates, more limited alternative sourc-

es of revenue, and higher costs for public service 

provision (Boadway and Shah, 2009). 

Problems elaborating, updating, or interpret-

ing population projections affect not only the allo-

cation of government transfers, but also many other 

areas of public management. Population data affect 

numerous indicators, such as the rates of fertility, il-

literacy, homicide, malnutrition, infant mortality, un-

employment, poverty and inequality, to name a few, 

which in turn determine the design and implemen-

tation of public programs. Therefore, the lack of up-

dated and precise demographic data can impact the 

efficiency of education, health, social development, 

security, and infrastructure programs, and so on.

However, estimating the future population is a 

complex exercise, especially as the level of geograph-

ic disaggregation of the analysis increases. A certain 

degree of inaccuracy is therefore to be expected 

when estimating the municipal population over a pe-

riod of 10 years (the typical intercensal period) or an 

even longer time span. The majority of the region’s 

countries forecast population using the census results 

alongside information provided by administrative 

registries and demographic surveys. For this purpose, 

they make assumptions regarding fertility, mortali-

ty, and migration for the medium and the long term 

and, on this basis, forecast the population for various 

decades. At the subnational level, the processes are 

more complicated given that disaggregated infor-

mation is not always continuously available or lacks 

sufficient standards of quality or coverage needed to 

make population projections. It is owing to these com-

plexities that the quality of the projections depends 

to a large extent on the countries’ statistical capaci-

ty, above all when it comes to measuring migratory 

movements in smaller areas. For this reason, popula-

tion projections are generally elaborated with a built-

in margin of error and are considered estimates, even 

though they may thereafter be used for purposes that 

require precision, such as the allocation of transfers to 

municipalities. 

In aggregate terms, and assuming a fixed 

ceiling for the total resources transferred as part of 

the transfers program (as is the case in the majority 

of the programs of this type in LAC), the discrepancy 

between the population projections and the evolution 

of the real population results in a significant redistri-

bution of transfer resources or, in other words, money 

that is sent to places other than the originally planned 

destination. The result is similar for countries that 

use the census population (instead of projections) 

throughout the entire intercensal period: the reference 

population used to calculate the allocations begins to 

diverge from the real population, causing distortions 

in transfer policy execution, as it becomes further and 

further removed from demographic reality. 

In the context of this paper, bad allocation is 

defined as inadequate allocation of intergovernmen-

tal fiscal transfers as a result of the lack of updated 

population figures. The cause of this bad allocation is 

illustrated in Figure 5, which shows how in one mu-

nicipality (M), the gradual deviation between the es-

timate of the population used and the real population 

results in a similar deviation in the resource allocation. 
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Figure 5. Example of Deviation in the Allocation of Transfers at the Municipal Level

The total bad allocation in monetary terms corresponds 

to the total sum of money, in absolute values, sent to 

the wrong destinations due to inaccurate population 

data. To find out which municipalities receive more or 

less than their due, the period between the two last cen-

suses must be analyzed and an estimate made, for each 

municipality, of how much it would have received if the 
allocation had been calculated based on a population 
that was closer to reality. The more accurate population 

is provided by the updated population projections10—

that is, those carried out retroactively based on the lat-

est census—and using their data as the main adjustment 

factor.11 In general, the calculation consists of estimating 

10 Other terms used for the updated projections include adjusted 
estimates, adjusted retrospective population estimations. All refer 
to population projections made for a period in the past on the basis 
of new información. 

11 The majority of the Latin American countries use the demo-
graphic components method, which results from the compensato-
ry equation, broken down according to gender and age: Nt+5 = Nt + 
B t, t+5 – D t, t+5 + I t+5 – E t+5; where Nt is the projection estimated at the 
starting point of the projection period; Nt +5 represents the estimat-
ed population at the end of the five-year period; B t, t+5 represents 
the births of women of reproductive age occurred in the period; 
D t, t+5 represents deaths; finally I t+5 and E t+5 represent the total 
number of immigrants and emigrants in the period. The procedure 
includes estimates of fertility and mortality rates, and numbers of 
migrants, with which to make projections in predetermined periods 
(United Nations, 2011).

the following formula for the total redistribution caused 

by inaccurate population data:

where: m = municipality; a = real population-based al-

location; b = hypothetical population-based allocation. 

Six steps are required to complete the calculation:

i. Find out the total amount to be transferred ac-
cording to population for each year.

Example: in the country Poblandia, the trans-

fers program has a total amount of US$1 mil-

lion, equivalent to 10 percent of tax revenues, 

for the year in question. The allocation formula 

states that 50 percent is distributed in equal 

parts and the remaining 50 percent in direct 

proportion to the population. Therefore, in the 

sample year, US$500,000 are transferred ac-

cording to population.

ii. For each municipality and each year, calculate
how much was received in population-based

Total inefficiency of the country

Fiscal Transfers in Municipality M

Allocation $$

According to actual population

Bad allocation

According to utilized population

Census 1 Census 1 time
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transfers. This consists of multiplying the total to 

be transferred in the program according to pop-

ulation (numeral 1) by the proportion of the total 

population that occupies each municipality. 

Example: according to the original population 

projections—the official source for calculat-

ing the allocations—this year Poblandia has 

a total population of 160,000 inhabitants in 

two municipalities, Alegre and Triste. Alegre, 

a growing city, this year has 120,000 inhabi-

tants (75 percent) while Triste, a municipali-

ty that depended on an already worked-out 

mine, 40,000 inhabitants (25 percent). There-

fore, this year Alegre received 0.75*500,000 = 

US$375,000 and Triste received 0.25*500,000 

= US$125,000, according to population. 

iii. For each municipality and each year, calculate
how much would have been received in pop-
ulation-based transfers if an accurate figure
had been used. This consists of replacing the

population figure used for one closer to reality.

This paper uses updated retrospective popula-

tion estimations and supposes that this figure

is more precise than one yielded by either the

census or the estimations. This is because it has

the benefit of additional information, such as

the latest census and the latest administrative

registries, which can disclose changes in pop-

ulation that have occurred subsequent to the

time when the population data used to allocate

the transfers (census or original projection)

was gathered.

Example: According to the population-adjusted 

projections, Poblandia has a total population 

of 200,000 inhabitants (not 160,000, as the 

original projections suggested), divided into 

the same two municipalities, but in different 

proportions: Alegre has 140,000 inhabitants 

(70 percent) and Triste 60,000 (30 percent). 

Therefore, if the adjusted projections had been 

used to calculate the allocations, Alegre would 

have received 0.70*500,000 = US$350,000 

and Triste would have received 0.30*500,000 

= US$150,000. 

iv. Calculate the differences between what each

municipality effectively received and what it

would have received if a more accurate popu-

lation figure had been used.

Example: Using the original projections, Alegre  

received US$375,000, while with the adjusted 

projections it would have received US$350,000, 

that is: US$25,000 less. Triste, in contrast, re-

ceived US$125,000 with the original projections 

and would have received US$150,000 with the 

adjusted projections, that is: US$25,000 more. 

v. Calculate the total bad allocation: Add togeth-
er the absolute values of all the differences
between what each municipality received and
what it would have received for all the years.

Example: This year the difference was 

US$25,000 more for Alegre and, for Triste, 

US$25,000 less. In absolute values, the differ-

ence was US$50,000, which is the total bad 

allocation due to inaccurate population data. 

This amount is equivalent to 10 percent of 

the population-based allocation that year and 

5 percent of the total allocation for that year.12

vi. Analyze which municipalities “won” and which
“lost” for having used an inaccurate population
figure. The municipalities that received more

than they would have received if a more accu-

rate population figure had been used are clas-

12  A complementary perspective to the one adopted by this the 
paper is that of a finance ministry that allocates resources. Where-
as in the example described, both the surplus and the deficit count 
as bad allocation because both represent deviations from the 
original transfer policy intention, for a finance ministry, it might 
be more relevant to estimate how much money failed to reach its 
intentioned destination. Taking the hypothetical example of Alegre 
and Triste, this amount would be $25,000 (that Alegre received 
instead of Triste). 
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sified as winners, while those that received less 

are the losers. 

Example: This year Alegre is a winner municipali-

ty, given that it received US$25,000 more than it 

should have based on its real population. In con-

trast, Triste is a loser municipality for having re-

ceived US$25,000 less than its due. In other words, 

for having grown less than expected, Alegre end-

ed up winning, whereas Triste ended up losing by 

having grown more than the projection. 

4.1. Limitations

An important clarification about this approach (and 

the approaches in Scotland, New Zealand and South 

Africa mentioned above) is that a bad allocation of 

funds, which consists of sending too much money to 

one destination and too little to another according to 

the objectives of the policy in question, is not equiv-

alent to a loss of these resources in monetary terms. 

The loss in this case is the deviation between the in-

tention of public policy and its execution. Assuming 

optimal public policy design (with perfect informa-

tion, exclusively concerned with citizen welfare and 

free from any undue influence), any deviation from the 

intention would lead to diminished social outcomes. 

Nonetheless, neither this analysis nor those cited in 

Scotland, New Zealand, and South Africa make that 

assumption; therefore, they do not investigate the ef-

fects on development results arising from deviations 

between the intentions of transfer programs and their 

execution. They only go as far as the intrinsic value of 

executing the policy exactly as it was intended. None-

theless, as previously mentioned, this intrinsic value is 

also important insofar as it is a product of a democrat-

ic process and a political balance. A further important 

clarification is that the true intention behind the con-

struction of allocation formulas will remain unknown 

in the absence of a specific study of the matter. One 

simplifying assumption that underlies these calcula-

tions is that by including the population variable in 

the allocation formula, the intention is to transfer a 

quantity of resources that corresponds to the popu-

lation that lives in that municipality (or department) 

at the time when the transfer is made. In some coun-

tries the source of the population data used in the al-

location formulas is always provided by the current 

census rather than the population projections, even 

though the latter are made by the country’s NSO. This 

decision can be the product of a political equilibrium: 

for example, if the municipalities that know they are 

going to lose population in the coming decade (and 

therefore, also, transfer allocations) have sufficient 

influence, they will lobby to ensure that the popula-

tion figure from the census is used. It may also be due 

to doubts about the quality of the NSO’s population 

projections at the subnational level, or other reasons. 

Nonetheless, the real reasons are unknown.

4.2. Transfer Programs 
Analyzed 

The transfer programs in three Latin American coun-

tries—El Salvador, Bolivia, and Ecuador—were ana-

lyzed according to the methodology described above. 

4.2.1. El Salvador: Municipal Economic 
and Social Development Fund (Fondo 
para el Desarrollo Económico y Social 
de los Municipios, or FODES)

Established by Law 74 (1988), FODES aims to guar-

antee the economic and social development and the 

economic autonomy of the municipalities.13 The Law 

requires that at least 80 percent of funds be used for 

investment expenditure. This consists of an annual 

13  Law 74 can be consulted at: https://www.asamblea.gob.sv/sites/default/
files/documents/decretos/171117_072901100_archivo_documento_legisla-
tivo.pdf
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 Figure 6. El Salvador: Total FODES Budget (2000–2007)14 

 14 The total amounts of the transfer programs of the three countries are expressed in nominal dollars, to maintain consistency with official 
sources. The calculations of inefficiencies, shown below, were carried out in real 2018 values. 

contribution equivalent to 8 percent of the State’s cur-

rent net budget revenues, which are transferred to the 

municipalities in monthly quotas. Fund management 

is the responsibility of the Salvadoran Municipal De-

velopment Institute. The fund is distributed according 

to the following criteria: 50 percent population-based, 

25 percent equality-based (in equal parts), 20 per-

cent poverty-based (according to an index of 14 vari-

ables provided by the census) and 5 percent based 

on territorial extension. The simulation presented in 

the following section was carried out based on the 

50 percent corresponding to population. It is worth 

highlighting that, in accordance with Law 74, this item 

is distributed in inverse proportion: the smaller munic-

ipalities receive more and the large ones less. Annex 2 

contains details of the formula. The Law establishes that 

the source of the population data used for the alloca-

tion formula is the 1992 census. 

The last two censuses in El Salvador were car-

ried out in 1992 and 2007. For the purposes of this 

paper, data were accessed regarding the transfers 

made between 2000 and 2007. The total allocation 

to FODES was growing during this period, as shown 

in Figure 6. 

Source: Finance Ministry of El Salvador (n.d.) 
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4.2.2. Bolivia: Co-participation

Law 1551 (1994) established the guidelines for tax 

co-participation with municipalities within the frame-

work of political and economic decentralization. 

With respect to transfers to the municipalities, the 

Law establishes, in Articles 20 and 21 regarding tax 

co-participation, that this consists of the transfer 

of 20 percent of national revenues to local govern-

ments. It further establishes that the resources will be 

distributed among beneficiary municipalities entirely 

according to the number of inhabitants in that mu-

nicipality. Combined with this, the Law determines 

that at least 90 percent of revenues received as tax 

co-participation must be allocated to public invest-

ment. The last two censuses were taken in 2001 and 

2012; data for the period 2004–2012 were used for 

this study. 

Figure 7. Bolivia: Population-based Transfers (2004–2012)

Source: National Statistical Institute of Bolivia.
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4.2.3. Ecuador: the Fifteen Percent Law

The Law for Fifteen Percent Distribution to Local 

Governments (1997),15 also known as the Fifteen Per-

cent Law, stipulated that 15 percent of the central 

government budget would be distributed to sub-

national governments (provincial and cantonal). Its 

purpose was to foster investment in “economic, so-

cial and cultural development projects” and, to this 

end, it established a ceiling of 20 percent that can 

be used for current expenditure. The distribution for-

mula consists of 50 percent directly proportional to 

15

population and 50 percent proportional to the level 

of unmet basic needs. In 2010, the Fifteen Percent 

Law was replaced by an overall reform of the decen-

tralization framework, the Organic Code on Territo-

rial Organization, implemented in 2011; nonetheless, 

the Law was still in force throughout the entire peri-

od of analysis, the last intercensal period 2001–2010. 

For the purposes of the study, data were accessed 

pertaining to the transfers to cantons made under 

the Fifteen Percent Law during the 2007–2010 peri-

od. Figure 8 shows the evolution of the total amounts 

allocated to the cantons in this period. 

Figure 8. Ecuador: Allocations to the Cantons under the Fifteen Percent Law (2007–2010)

Source: Ministry of Economy and Finance of Ecuador.

15 The Law can be consulted at: https://www.acnur.org/fileadmin/Documentos/BDL/2008/6608.pdf 

http://www.discapacidadesecuador.org/images/stories/File/DISTRIBUCION%20DEL%2015%25.pdf
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5.
Outcomes: The Impacts of Inaccurate 

Population Data on Resource Allocation 

Inaccuracies in population data have significant im-

plications for resource allocation in intergovernmen-

tal transfer programs. This section presents (i) the 

scale of the deviations between the population data 

used and the “reality” (approximated through updat-

ed projections);16 (ii) the impacts of these deviations 

on the accuracy of the transfers; (iii) the distribution 

of the winnings and losses caused by these devia-

tions between the municipalities, and (iv) a special 

analysis of Bolivia and El Salvador, two countries that 

use the static census population throughout the en-

tire intercensal period, rather than population projec-

tions, to establish whether this practice delivered a 

higher or lower level of bad allocation distribution. 

16 Some countries use different terminology to describe original and 
adjusted projections. Paraguay uses anteriores (previous) and vigen-
tes (current), while Ecuador uses the term retroproyecciones (retro-
spective population estimations) to refer to adjusted projections. 

5.1. Deviations between 
the Population Figure 
Used and the Real Figure

How can the scale of the difference between the 

population data used—whether  provided by pro-

jections or the census—and “reality” be established? 

The approach adopted in this paper is a comparison 

with the updated population projections. Under nor-

mal institutional conditions, these projections are 

elaborated following population census-taking. The 

results of the census are reconciled with the available 

administrative registries (mainly births, deaths, and 

migration), alongside assumptions and estimates 

provided by demographic or health surveys. Through 

these inputs, the population for the intercensal peri-

od is estimated.

In two of the countries analyzed (Bolivia 

and El Salvador), the census is used as the source of 

population data for calculating allocations. This is of 

particular interest in El Salvador, given that the lapse 

between the last two censuses was particularly long 

(1992–2007) and during that period the country ex-

perienced a series of significant changes in its demo-

graphic base (such as the end of a 12–year civil war 
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The figures reveal a clear pattern: the differ-

ences between the population data used for alloca-

tions and the updated population are growing year-on-

year. This highlights the fact that the models used by 

the statistical offices have only limited capacity to pre-

dict population changes at the subnational level, and 

that time is a major aggravating factor when it comes 

to making accurate projections. The maps identify the 

places where the discrepancies are generated. 

Some examples of where the census pop-

ulation and the updated population show two very 

distinct realities are noticeable. In El Salvador, the 

municipality San Isidro Labrador has 121 inhabitants 

according to the 1992 census, but the updated pro-

jections indicated that the population had reached 

around 2,800 in the period 2000–2007, which rep-

resents a percentage of population discrepancy of 

2,180 percent. An additional five municipalities of 

El Salvador (Cinquera, San Agustín, San Fernando, 

Tonacatepeque and Torola) also revealed discrepan-

cies of between 100 and 300 percent. Similarly, in 

Bolivia, nine municipalities revealed extremely high 

percentages of discrepancy in population figures, of 

between 100 and 300 percent, considering that the 

median for all municipalities is 24 percent. 

in 1992, a hurricane that left around 30,000 people 

homeless in 1998, a series of earthquakes that dam-

aged approximately 20 percent of the housing stock 

in 2001, a drought that affected 80 percent of agricul-

tural production in the same year, and high emigra-

tion levels, with more than half a million people leav-

ing for the United States between 1990 and 2007). 

In Ecuador, population projections are the official 

source of population data for budget allocations. 

The figures and maps presented below show 

the discrepancies between the population used and 

the population figures from the updated projections 

in the three cases. In the figures, the year-on-year dis-

crepancies are calculated. These are the sum for all 

municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census 

or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the 

total population according to the source used (census 

or original projection). The maps present an alternative 

view, disaggregated by municipality and aggregated 

for the period analyzed, which helps visualize the distri-

bution of population discrepancies in the interior of the 

country and to easily identify concentrations of munic-

ipalities with higher (or lower) levels of discrepancy. 
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Figure 9. El Salvador: Discrepancies in Population Figures (2000–2007) 
(1992 census vs. updated projection)

Source: Authors’ elaboration, based on data from El Salvador’s Directorate General for Statistics and Census 

(Dirección General de Estadística y Censos, or DIGESTYC). 

Note: Population discrepancies refers to the sum for all municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the total population according to the source used (census 

or original projection). 
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Source: Authors’ elaboration, based on data of the DIGESTYC of El Salvador.

Note: Population discrepancies refers to the sum for all municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the total population according to the source used (census 

or original projection). 

Map 3. El Salvador: Population Discrepancies (2000–2007)17

17 In all the maps, the color coding is based on quantile distribution to enable clearer visualization of the different values and reveal the 
existence of extreme values.

Information not available.

San Salvador and Soyapango
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Figure 10. Bolivia: Population Discrepancies (2004–2012) (2001 census vs. adjusted projection)

Source: Authors’ elaboration, based on data from Bolivia’s National Statistical Institute (INE) (https://www.

ine.gob.bo).

Note: Population discrepancies refers to the sum for all municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the total population according to the source used (census 

or original projection). 
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Map 4. Bolivia: Population Discrepancies (2004–2012) (2001 census vs. updated projection)

Source: Authors’ elaboration, based on data from Bolivia’s INE (https://www.ine.gob.bo).

Note: Population discrepancies refers to the sum for all municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the total population according to the source used (census 

or original projection). 

Information not available.
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Figure 11. Ecuador: Population Discrepancies (2007–2010) (original projection vs. adjusted projection)

Source: Authors’ elaboration, based on data from Ecuador’s National Institute of Statistics and Censuses (In-

stituto Nacional de Estadísticas y Censos, or INEC). 

Note: Population discrepancies refers to the sum for all municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the total population according to the source used (census 

or original projection). 
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Map 5. Ecuador: Population Discrepancies (2007–2010) (original projection vs. updated projection) 

Source: Authors’ elaboration, based on data from Ecuador’s INEC.

Note: Population discrepancies refers to the sum for all municipalities of the difference in absolute value be-

tween the figure used to make the allocations (census or original projection) and the figure reflected in the 

updated projection, in terms of the percentage of the total population according to the source used (census 

or original projection). 

Information not available.

Galapagos Islands
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5.2. Fiscal Implications of 
Inaccurate Population Data

In El Salvador and Ecuador, the population criterion is 

responsible for 50 percent of allocations, whereas in 

Bolivia it determines 100 percent of co-participation 

resource allocation (in El Salvador it is inversely 

proportional, and directly proportional in the other two 

countries). Therefore, it is expected that the deviations 

between the figure used and the updated figure yield 

significant differences between what was allocated to 

each one of the municipalities and what would have 

been allocated if there had been an updated population 

figure. In consonance with the differences between 

the population figure used and the updated one, with 

the passage of time the amount of the money sent to 

wrong destinations continues to grow. 

The following figures show, year-on-year, 

how much money was sent to the wrong places, that 

is, the extent of bad allocation, understood as the dif-

ference between what was allocated to each munic-

ipality and what would have been allocated if there 

had been an updated population figure. The figures 

show the sum of the discrepancies at the municipal 

level, both in absolute terms and in terms of the per-

centage of the total transfer program budget, for the 

year in question. This is denominated total annual 

bad allocation. 

Similarly, the maps show the accumulated 

total (for the entire period analyzed) of the devia-

tions between what was allocated to each munici-

pality and that which would have been allocated 

based on an updated population figure, expressed as 

a percentage of the total effectively assigned to the 

municipality in question. This is denominated total 

accumulated bad allocation. 
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5.2.1. El Salvador

Figure 12. El Salvador: Total Annual Bad Allocation (2000–2007) 

Source: Authors’ elaboration, based on data from DIGESTYC (http://www.digestyc.gob.sv/), the Finance Min-

istry of El Salvador (https://www.mh.gob.sv/pmh/es/), and the Salvadoran Municipal Development Institute 

(http://www.isdem.gob.sv/).

Note: The Figure shows the sum for each municipality of the difference between what was allocated and what 

would have been allocated if there had been an updated population figure, both in absolute terms and in terms 

of the percentage of the total budget of the transfers program for the year in question.
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Map 6. El Salvador: Total Accumulated Bad Allocation (2000–2007)

In El Salvador, it is estimated that for the en-

tire period analyzed (2000–2007), the deviations be-

tween the population registered by the census and 

the one reported in the updated projections resulted 

in bad allocations of US$92 million (in real 2018 val-

ues) of the FODES budget, equivalent to 6.8 percent 

of total transfers for that period. Between 2002 (year 

in which the census should have been taken according 

to the 10-year rule) and 2007 (year in which the cen-

sus was conducted), bad allocations were generated 

totaling US$75 million (in real terms), approximately 

five times more than the cost of the 2007 census.

No significant geographic pattern is discern-

ible in the distribution of bad allocation, nor is there 

a relationship with the municipalities by poverty level 

(measured using the percentage of unmet basic needs) 

or population concentration. In two of the municipali-

ties with the highest bad allocation values (Cinquera 

and Torola), 90 percent and 96 percent of their popu-

lation, respectively, have at least one unmet basic need.

Source: Authors’ elaboration, based on data from DIGESTYC (http://www.digestyc.gob.sv/), the Finance Min-

istry of El Salvador (https://www.mh.gob.sv/pmh/es/), and the Salvadoran Municipal Development Institute 

(http://www.isdem.gob.sv/).

Information not available.

San Salvador and Soyapango
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Figure 13. Bolivia: Total Annual Bad Allocation (2004–2012)

5.2.2. Bolivia

Source: Authors’ elaboration, based on data from Bolivia’s INE (https://www.ine.gob.bo).

Note: The figure shows the sum for each municipality of the difference between what was allocated and what 

would have been allocated if there had been an updated population figure, both in absolute terms and in terms 

of the percentage of the total budget of the transfers program for the year in question.
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Map 7. Bolivia: Total Accumulated Bad Allocation (2004–2012)

Source: Authors’ elaboration, based on data from Bolivia’s INE (https://www.ine.gob.bo).

In Bolivia, total bad allocation was US$633 mil-

lion between 2004 and 2012 (in real 2018 values), the 

highest amount among the countries analyzed (Bolivia 

also had the largest fund to distribute). This occurred 

largely due to the fact that 100 percent of the transfers 

for tax co-participation were population-based. The 

bad allocation in Bolivia is equivalent to 10 percent of 

total co-participation transfers made in that period.

A slight geographic pattern is discernible in 

that many of the municipalities with the highest bad 

allocation levels are located in the western part of 

the country, a region that also registries the highest 

percentages of unmet basic needs. Moreover, there 

is a significant concentration of municipalities with 

high bad allocation levels in the north of the country 

which, moreover, has low population concentrations 

(between 2,000 and 3,000 persons). This finding is 

to be expected, given that a small population is more 

sensitive to any deviation in absolute terms. 

Information not available.
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5.2.3. Ecuador

Figure 14. Ecuador: Total Accumulated Bad Allocation (2007–2010)

Source: Authors’ elaboration, based on data from the INEC (https://www.ecuadorencifras.gob.ec/institucion-

al/home/) and Ecuador’s Ministry of Economy and Finance.

Note: The figure shows the sum for each municipality of the difference between what was allocated and what 

would have been allocated if there had been an updated population figure, both in absolute terms and in terms 

of the percentage of the total budget of the transfers program for the year in question.
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Map 8. Ecuador: Total Accumulated Bad Allocation (2007–2010)

Source: Authors’ elaboration, based on data from the INEC (https://www.ecuadorencifras.gob.ec/institucional/
home/)  and Ecuador’s Ministry of Economy and Finance.

In the case of Ecuador, the total bad alloca-

tion between 2007 and 2010 rose to US$78 million 

(in real 2018 values), which represents 4.4 percent of 

the total resources transferred to the municipalities 

under the Fifteen Percent Law in that period. With 

regard to the distribution of bad allocation, no sig-

nificant concentrations of cantons with high values 

(or low) are discernible, nor is there a clear relation-

ship between bad resource allocation and population 

distribution or the incidence of unmet basic needs. 

Although the majority of cantons maintained their 

levels of bad allocation year-on-year with slight de-

terioration, the Pucará canton stands out, as its per-

centages of bad allocation fluctuated considerably 

from 2007 to 2010 (27 percent, 13 percent, 0.6 per-

cent and 14 percent for each year, respectively). 

Information not available.

Galapagos Islands
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Notes: a. Sources for El Salvador, Bolivia, and Ecuador, authors’ extrapolations based on Perfit et al. (2012).

b. The values were converted to real 2018 prices using the formula:

c. The NSO budgets were disclosed by the NSO themselves through a questionnaire provided by the IDB in 2016.

5.2.4. Bad Allocation in Perspective 

A further perspective that helps measure bad allo-

cation caused by inaccurate population data is ob-

tained by comparing it with other amounts, such 

as the cost of the census, the transfer program, or 

the NSO budget. Table 1 presents these compari-

sons. While bad allocations represent a relatively 

small proportion of the total transfer program bud-

get (from 4.3 percent in Ecuador to 10.2 percent in 

Bolivia), the comparisons with the costs of the census-

es and NSO budgets are most extreme. In Ecuador, the 

country with the lowest bad allocation in terms of the 

Country
Date of 
latest 

census

Cost of latest 
census (in US$ 

2018)a, b
Period 

analyzed

Bad allocations 
(BA), total (in 

US$ 2018)b

BA as 
percentage of 
the transfers 

program in the 
period analyzed 

(%)

BA as 
percentage of 
the cost of the 
latest census 

(%)

BA as 
percentage of 

the NSO budget 
(2018)c, b

(%)

El Salvador 2007 $13,159,059 2000-2007 $92,046,923 6.80% 699% 2.784%

Bolivia 2012 $44,304,753 2004-2012 $633,703,234 10.20% 1.430% 13.038%

Ecuador 2010 $63,994,374 2007-2010 $77,726,534 4.30% 121% 296%

Table 1. Comparison of Total Bad Allocations with the Cost of the Census, the Transfer Program Budget, 
and the NSO Budget

transfer program budget, the costs were equivalent 

to 121 percent of the cost of the last census (using real 

amounts adjusted to 2018 values). With regard to the 

comparison between bad allocations and NSO budgets, 

in El Salvador bad allocations accumulated in the eight 

years analyzed are equivalent to more than 27 times the 

annual NSO budget (in real terms). In Bolivia, this ratio 

is even more extreme, given that the total of bad alloca-

tions rises to more than 14 times the cost of the last cen-

sus and to more than 130 times the annual NSO budget. 

It is less extreme in Ecuador, but bad allocations none-

theless represent more than 1.2 times the cost of the 

census and almost three times the annual NSO budget. 

Final value = Initial value ✴ Final CPI

Initial CPI
(           )
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5.3. The “Winners” and 
the “Losers”

Given that in the three cases analyzed the total amount 

of money allocated to the municipalities is fixed, inac-

curate population data means that resources are redis-

tributed among municipalities. According to the up-

dated projections, municipalities with a real population 

higher than the one registered in the figure on which al-

locations were based (either the census or original pro-

jection) received less than their due and are therefore 

the losers. Municipalities with a real population lower 

than the one recorded in the figure used received more 

than was due, making them the winners (except in El 

Salvador, where this relationship is inverted due to the 

formula that allocates resources in a ratio inversely pro-

portional to the population. This section analyzes the 

winning and losing municipalities in terms of location, 

size, and poverty  poverty, both from the perspective 

of some specific examples and in the aggregate. 

The following figures show the trends in 

average winnings and losses at the municipal level 

year-on-year. The two groups are shown separately: 

on the one hand, what the average was (as a per-

centage of effective allocation) for the municipali-

ties that received more than their due for the year in 

question and, on the other, what the average was for 

the municipalities that received less than their due 

for the year in question. The maps show the geo-

graphic breakdown for the entire period analyzed of 

the deviation for each municipality, either upward or 

downward, as a percentage of effective allocation. 

In all the cases, the average winnings and 

losses at the municipal level are increasing constant-

ly, which is consistent with the trend in the deviation 

between the census population figure and the updat-

ed projection.

It is worth highlighting that in the three 

countries, year-on-year, average losses for the loser 

municipalities were higher than the average for the 

winners. Similarly, as the maps illustrate, for all three 

cases, the maximum amount of the total loss (for the 

entire study period) exceeds the maximum amount 

of total gain. This reflects the fact that it is more com-

mon to seriously underestimate populations than to 

seriously overestimate them. 
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Figure 15. El Salvador: Average Winners and Losers (2000–2007)18

18 Does not include extreme values (below -130 percent).

5.3.1. El Salvador 

Source: Authors’ elaboration, based on data from DIGESTYC (http://www.digestyc.gob.sv/), the Finance Min-

istry of El Salvador (https://www.mh.gob.sv/pmh/es/), and the Salvadoran Municipal Development Institute 

(http://www.isdem.gob.sv/).

Note: The figure shows for each group (winners and losers), the average deviation between what the 

municipality received and what it would have received if an adjusted population figure had been used. 
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Map 9. El Salvador: Winners and Losers (2000–2007)

Source: Authors’ elaboration, based on data from DIGESTYC (http://www.digestyc.gob.sv/), the Finance Min-

istry of El Salvador (https://www.mh.gob.sv/pmh/es/), and the Salvadoran Municipal Development Institute 

(http://www.isdem.gob.sv/). 

In El Salvador, the winner municipalities 

(those that received more than their due), on aver-

age, went from receiving 9.9 percent more in 2000 

to 12.2 percent more in 2007. The losers (those that 

received less than their due) went from receiving 

18 percent less to 19.5 percent less in the same period. 

There is no discernible geographic pattern with regard 

to the location of the winners and losers. Nonetheless, 

some specific cases, where the amount transferred 

greatly exceeded the amount based on the adjusted 

projections, are worth highlighting. The municipality 

of Colón, which presents the highest amount of bad 

allocation, received 47 percent more (US$207,000) 

in 2000 and 68 percent more (US$649,000) in 

2007. Similarly, in the municipality of San Salvador, 

the country’s capital, the transfer surplus was 6 per-

cent (US$35,000) in 2000, and it reached 25 percent 

(US$329,000) in 2007. The highest percentages of 

bad allocation were seen in the municipalities that 

lost due to the use of outdated projections: San Isidro 

Labrador lost out by 2,075 percent (US$36,000) 

in 2000 and 1.923 percent (US$75,000) in 2007, 

whereas Torola lost out by 188 percent (US$30,000) 

in 2000 and 176 percent (US$61,000) in 2007.

Information not available.

San Salvador and Soyapango
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5.3.2. Bolivia

Figure 16. Bolivia: Average Winners and Losers (2004–2012)

Source: Authors’ elaboration, based on data from Bolivia’s INE (https://www.ine.gob.bo).

Note: The figure shows for each group (winners and losers) the average deviation between what the munici-

pality received and what it would have received if an adjusted population figure had been used.
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Map 10. Bolivia: Winners and Losers (2004–2012)

Source: Authors’ elaboration, based on data from Bolivia’s INE (https://www.ine.gob.bo).

In Bolivia, the winner municipalities went from 

receiving, on average, 5.6 percent more in 2004 to 

15.7 percent more in 2012. The losers went from re-

ceiving 12.2 percent less to 31.7 percent less in the 

same period. There is no discernible geographic pat-

tern with regard to the location of the winner and los-

er municipalities; in general, the winners are concen-

trated in certain parts of the north, south, and west, 

and the majority are municipalities with the lowest 

territorial extension. Among the municipalities most 

affected by bad allocation are Escara, which received 

116 percent less (US$25,000) in 2004 and 299 per-

cent less (US$226,000) in 2012, and Santos Merca-

do, with 95 percent less (US$12,000) in 2004 and 

251 percent less (US$113,000) in 2012. In contrast, 

other municipalities benefited from the use of 

projections based on the census, rather than ad-

justed ones, such as Huachacalla, with 17 percent 

(US$12,000) in 2004 and 50 percent (US$75,000) in 

2012, and Alalay, with transfers higher by 16 percent 

(US$25,000) in 2004 and 42 percent (US$188,000) 

in 2012.

Information not available.

municipalities
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5.3.3. Ecuador

Figure 17. Ecuador: Average Winners and Losers (2007–2010)

Source: Authors’ elaboration, based on data from the INEC (https://www.ecuadorencifras.gob.ec/institucional/home/)  

and Ecuador’s Ministry of Economy and Finance.

Note: The figure shows for each group (winners and losers) the average deviation between what the munici-

pality received and what it would have received if an adjusted population figure had been used. 
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Map 11. Ecuador: Winners and Losers (2007–2010)

Source: Authors’ elaboration, based on data of the INEC (https://www.ecuadorencifras.gob.ec/institucional/home/)  

and Ecuador’s Ministry of Economy and Finance.

In Ecuador, the winner cantons went from re-

ceiving, on average, 5.6 percent more in 2007 to 8.4 

percent more in 2010, and in this same period the los-

ers went from receiving 6.4 percent less to 9.5 percent 

less. There is no noticeable geographical pattern in 

the location of the winner cantons and losers. Among 

the cantons most severely affected by bad allocation 

are San Miguel de los Bancos, which received 22 per-

cent less (US$59,000) in 2007 and 36 percent less 

(US$126,000) in 2010, and Montecristi, which received 

22 percent less (US$240,000) in 2007 and 33 percent 

less (US$479,000) in 2010. The cantons that benefited 

were Aguarico, with 20 percent in its favor (US$27,000) 

in 2007 and 27 percent (US$51,000) in 2010; Chilla, 

with 17 percent more allocation (US$12,000) in 2007 

and 24 percent more (US$22,000) in 2010, and La 

Concordia, whose extra allocation was equivalent to 28 

percent of the transfers based on the original projec-

tions, and corresponded to US$340,000 in 2007 and 

reached US$460,000 in 2010. 

Information not available.

Galapagos Islands



Outcomes: The Impacts of Inaccurate Population Data on Resource Allocation 

43 

5.4. Is It Best to Use 
the Projections or the 
Census? 

Two of the cases analyzed—Bolivia and El Salvador—

use the census population figure rather than the pro-

jections elaborated by their NSOs. At first glance, this 

would seem to be bad practice: using a static popula-

tion figure over a long period (11 years in Bolivia, 15 in 

El Salvador), during which any country experiences 

significant demographic changes, must surely result 

in significant deviations with respect to reality. At 

the same time, elaborating population projections is 

a complex exercise that depends on a country’s sta-

tistical capacity—as the registration of births, deaths 

and internal migration are a primary source of infor-

mation—and rests on a series of assumptions about 

the future. In the absence of adequate statistical ca-

pacity and quality of the aforementioned registries, 

the accuracy of the projections will be limited. This 

section analyzes the cases of Bolivia and El Salvador, 

comparing the deviation generated between the allo-

cations based on the census and the hypothetical al-

locations based on the adjusted projections, with the 

deviation that would have existed if the original pro-

jections had been used. In these two cases, using the 

census instead of the projections is shown to be the 

better option, as using the projections would result 

in higher levels of bad allocations. There were signif-

icant differences betgween the population recorded 

by the census and the real population (according to 

the adjusted projections), but in the aggregate these 

differences were lower than those obtained between 

the original and the adjusted projections. 

The following two figures show the total an-

nual bad allocation, effectively observed by using the 

census data, and the total annual bad allocation that 

would have been generated if the original projections 

had been used. As seen in the previous figures, bad 

allocation is defined as the sum of the absolute val-

ues of the difference between what is allocated using 

the census (or the projection) and that which would 

have been allocated with updated projections.19 

19 The results presented here are not clear enough to conclude that 
in all cases it is better to use the census population rather than the 
population projections. 
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Figure 18. El Salvador: Bad Allocation with the 1992 Census vs. Original Projections

Source: Authors’ elaboration, based on data from DIGESTYC (http://www.digestyc.gob.sv/), the Finance 

Ministry of El Salvador (https://www.mh.gob.sv/pmh/es/), and the Salvadoran Municipal Development Institute 

(http://www.isdem.gob.sv/).
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Figure 19. Bolivia: Bad Allocation with the 2001 Census vs. Original Projections

Source: Authors’ elaboration, based on data from Bolivia’s INE (https://www.ine.gob.bo).

The fact that the census—a static figure—

yields an estimate that is closer to the future popu-

lation of the municipalities than the figure achieved 

by the population projections highlights the need 

to improve the quality of the inputs that inform 

projections at the subnational level. Although the 

transfer program design stipulates that the census 

be used for allocating resources, there may be a 

multiplicity of other policies and indicators, or cas-

es of use in academia or the private sector, which 

depend on these projections, despite their devia-

tions over time. 

0% 

2% 

4% 

6% 

8% 

10% 

12% 

14% 

16% 

18% 

2004 2005 2006 2007 2008 2009 2010 2011 2012 

Projections Census



46 

6.
Conclusions 

With few exceptions, Latin America suffers from 
deficient statistical capacity. According to measure-

ments made by the IDB, IMF, Open Data Watch, and 

the World Bank, Latin America lags behind the ad-

vanced countries and has failed to improve in recent 

years. In some cases, this is manifest in a failure to 

prioritize the census, with regard to eitgher planning 

or dedicated investment. In other cases, it is evident 

in the NSO’s lack of funding or even independence, 

which undermines its capacity to fulfill the basic re-

sponsibility to provide data for domestic and inter-

national purposes, as well as its credibility. 

Inaccurate population data generate serious prob-
lems in public expenditure execution. The bad al-

location totals caused by the poor quality of pop-

ulation data generally exceed, in some cases by a 

huge margin, the annual NSO budget, and the cost 

of carrying out a census. At the same time, the simu-

lations presented here represent the lower limit with 

respect to problems of bad allocation, given that: 

(i) fiscal transfer allocation formulas often incorpo-

rate other variables apart from population, such as

unmet basic needs, which are particularly suscepti-

ble to the generation of deviation over time, as in

many countries this figure is not updated during the

intercensal period through projections or new sur-

veys; and (ii) fiscal transfers are only one of of the

uses of much of the census data. Other important ex-

amples are public program and investment planning,

such as assigning teachers to schools (based on an 

expected number of students) or building new roads 

(based on population projections for different cities). 

Geographically, bad resource allocation is 
not evenly distributed, which creates winning and 
losing municipalities. Due to the deviation between 

the population recorded in the source of information 

used to allocate the transfers and the real population, 

many municipalities end up receiving fewer resources 

than they are entitled to by law. This represents a hid-

den bias in resource allocation. The gaps in allocations 

experienced by the loser municipalities can cause 

difficulties in implementing the activities targeted by 

transfer programs, in particular public investment, 

which is the approach of all the programs analyzed. 

The simulations presented here should in-
form the debate about funding for statistical insti-
tutes and NSSs by demonstrating that data inaccura-

cy, generated by a lack of capacity and/or regularity, 

can result in serious execution errors that, at the 

same time, undermine the effectiveness of other pub-

lic policies that are fundamental for development. In 

addition to investment in infrastructure and training 

the personnel needed to carry out censuses, more 

resources must be invested, even at the subnational 

level, and greater coordination encouraged between 

the members of the country’s NSS to strengthen ad-

ministrative registries. Having an integrated, stan-

dardized, and functional system of registries enables 
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makes subnational population projections every year. 

These incorporate births and deaths reported by lo-

cal health entities known as Clinical Commissioning 

Groups, and migration information provided by three 

sources: the National Health Service Central Regis-

ter, the Patient Register Data Service and the High-

er Education Statistics Agency. A further approach 

for improving projection quality is the one taken by 

Mexico’s INEGI, which carries out a large-scale inter-

censal survey five years following the census to up-

date the population estimates.

This paper stresses the importance of con-
ducting a census every 10years. Even without sub-

stantial investments in the NSO’s statistical capaci-

ty, or in the NSS, one way of limiting public policy 

distortions generated by inaccurate population data 

is to respect the internationally recognized 10-year 

rule. The simulations presented here show that with 

each passing year, the projection (or the figure from 

the latest census) diverges further and further from 

reality and the consequences become increasing-

ly serious for all beneficiaries of policies that de-

pend on population criteria. Obviously, haphazard 

census-taking is not enough (and ends up causing 

problems such as those mentioned at the beginning 

of this paper). It is, however, crucial that countries 

make the requisite investments and implement qual-

ity controls so that the census can effectively deliver 

an accurate headcount. 

access to the inputs needed to estimate and forecast 

population during intercensal periods. Moreover, ad-

ministrative registries can be used to complement or 

substitute the use of sampling surveys, which great-

ly reduces the cost and enhances the updatedness, 

accuracy, and comparability of the data obtained.20 

Subnational population projections must be 
carried out more frequently, and corresponding in-
vestments should be made in the NSS’s administra-
tive registries, which provide the projection inputs, 
to make this possible. All the discrepancies and in-

efficiencies mentioned in this paper derive from the 

extended time lapse between updates. Making regu-

lar updates of the projections depends in essence on 

three factors: the NSO’s capacity to manage the inputs 

and statistical models generated by the projections, 

the existence of good-quality administrative data 

that feeds into the projections (in particular on births, 

deaths, and migration) and coordination between the 

administrative information-producing entities (which 

include the civil register and the subnational govern-

ments, among others) and the NSO. Investment must 

be made in all three elements. The United Kingdom 

provides a good example in this regard. The United 

Kingdom’s NSO, the Office for National Statistics, 

20 See the study by Villacís (2019) for more on how Latin American 
countries currently make their population projections, and how this 
compares with leading countries around the world.
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Annex 1.
 Methodological Note to the Maps 

The maps shown throughout this work were elaborated using the QGIS 3.2.2-

Bonn program. The Coordinate Reference System is EPSG:4326. The Geo-

graphic Coordinate System is WGS84. The shapefiles with geopolitical bor-

ders were provided directly by the NSOs of each country, except in the case 

of Ecuador, where the geopolitical borders used are available from the Data-

base of Global Administrative Areas or GADM 3.6. 

Certain cities were highlighted in each map to show them in greater 

detail due to their territorial extension, population or economic importance. 

For some municipalities, there was no extant information regarding popula-

tion, transfers, or unmet basic needs, and these are shown on the maps in grey 

and marked “information unavailable.” 

The color coding of the maps is divided by using the quantile method, 

which is generated by QGIS. This method was chosen for its capacity to dis-

play the different levels of variability and thereby differentiate extreme values 

more clearly.
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Bad allocation in the allocation of the fiscal transfers was calculated using the 

following formula:

where m = municipality; a = effective population-based allocation; b = hypo-

thetical population-based allocation. 

The following section describes the databases used, the assumptions 

for each country, and the additional calculations carried out to construct the 

series that feed into the formula. 

Bolivia

Census and Population Projections 

Bolivia’s INE provided the population data series, both for the 2001 census 

and for the projections. For this country, calculation of the bad transfer alloca-

tions was made by comparing what was allocated based on population data 

from the 2001 census with what would have been allocated if the retrospec-

tive population estimations made on the basis of the 2012 census were used 

(updated projections). 

Notes on updated projections: Between the 2001 census and the 2012 

census, 25 new municipalities were created as result of the breaking up of ex-

isting municipalities. To compare the databases, it was necessary to enter the 

new municipalities into the database of the updated projections, which was 

done by adding the population of these municipalities based on information 

provided by the INE, to recreate the original municipalities according to the 

2001 census. 

Annex 2. 
Methodology for Measuring the Transfers

Total  bad allocation x =
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Notes on original projections: The original projections (elaborated by 

the INE based on the 2001 census) were not used for the calculation of total 

bad allocation. Nonetheless, they were used for the calculation in Section 5.4. 

In this case, it was necessary to extend the series of projections for 2011 and 

2012, given that the INE series lacked projections for that year. For this pur-

pose, the rate of annual average growth per municipality was calculated for 

the period 2004–2010 of the original projections, and this rate of growth was 

applied to calculate the population in 2011 and 2012. 

Calculation of Transfer Allocations 

Population-based transfers in Bolivia are calculated using only the popula-

tion criterion, which means they are allocated proportionally to the number 

of people living in each municipality of the country. Bolivia’s INE provided 

the figures for the total amount allocated to each municipality, and there is a 

series with a periodicity from 2004 to 2016. Therefore, calculation of the bad 

allocation was carried out for the period 2004–2012. 

Note on unmet basic needs: the information regarding unmet basic 

needs per municipality in Bolivia corresponds to the 2012 census and was 

provided by CELADE, the population division of the Economic Commission 

for Latin America and the Caribbean (ECLAC).

Ecuador

Census and Population Projections

The series of population data at the cantonal level, both for the 2001 and 

the 2010 censuses, and for the projections were obtained from the INEC. In 

the case of Ecuador, calculation of the bad transfer allocations was made 

by comparing allocations based on the projections taken from the 2001 cen-

sus, which are denominated original projections (OPs), with what would have 

been allocated if the retrospective population estimation is made on the basis 

of the 2010 census21 (updated projections) had been used. 

21 Projections obtained from:  http://sni.gob.ec/proyecciones-y-estudios-demograficos 
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Calculation of Transfer Allocations 

As previously mentioned, 50 percent of the transfer allocations is popula-

tion-based. The Ministry of Economy and Finance Information provided the 

information total transfers made under the so-called Fifteen Percent Law, and 

the series has a periodicity from 2007 to 2010. To calculate the allocations, 50 

percent of the total transfers made under the Fifteen Percent Law was mul-

tiplied by the population share of each municipality in the total population. 

Note on umet basic needs: The information regarding unmet basic 

needs per municipality in Ecuador corresponds to the 2010 Census and was 

provided by CELADE, the population division of ECLAC.

El Salvador

Census and Population Projections

El Salvador’s DIGESTYC provided the series of population data, both for the 

1992 census and for the projections. For this country, calculation of the bad 

transfer allocation was made by comparing what was allocated based on 

population data from the 1992 census with what would have been allocated if 

the retrospective population estimations based on the 2007 census had been 

used (updated projections). 

Notes on updated projections: The updated projections for El Salva-

dor were carried out in 2014 and were only available for the 2005–2007 peri-

od. Nonetheless, analysis was required for the period 2000–2007, since infor-

mation about transfers was available for these years. Therefore, the series of 

updated projections was extended backward using the rate of average annual 

growth for each municipality between 2005 and 2007, to obtain municipal 

retrospective population estimations for the years 2000–2004. 

Calculation of Transfer Allocations

As previously mentioned, 50 percent of transfer allocations in El Salvador 

are population based. Information regarding the total amount of the FODES 

transfers was provided by the Finance Ministry and the Salvadoran Institute 
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of Municipal Development. To calculate the allocations per municipality by 

population, the formula established in Law 74 (1988) was used, which estab-

lished that:

The degree of per capita ratio is a fixed value, established according to the 

following table:

Table A2.1. Per capita Ratio

Note on unmet basic needs: The information about unmet basic needs by mu-

nicipality in El Salvador corresponds to the 2007 census and was provided by 

CELADE, the population division of the ECLAC.

Population ranges Per capita ratio
From 1 to 10,000 5

From 10,001 to 20,000 4.5

From 20,001 to 30,000 4

From 30,001 to 40,000 3.5

From 40,001 to 50,000 3

From 50,001 to 60,000 2.5

From 60,001 to 70,000 2

From 70,001 to 80,000 1.5

From 80,001 to 90,000 1

More than 90,001 0.5

Σ (population m  *  degree of per capita ratio m)

50% of total transfers
total weighted population

Constant of population weighted per capita =

Municipal allocation m 
= Population m2*  degree of per capita ratio
* Constant of population weighted per capita






