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222 Abstract
The aim of this study is to assess the technical efficiency of the use of investment 
resources allocated to municipalities in Cameroon. The data used come from the 
Special Inter-municipal Equipment and Intervention Fund (FEICOM), the National 
Participatory Development Programme (PNDP) and the Public Investment Budget 
(BIP), for the period 2010 to 2020, and the Data Envelopment Analysis (DEA) 
method. The results shows that the BIP counter has the highest efficiency score, at 1 
for the whole period, while the scores of the FEICOM and PNDP windows are 
0.896 and 0.857 respectively. Secondly, the pooling of resources from the different 
windows increases the efficiency score obtained, an average of 0.96 for the whole 
period, even if the new scores remain lower than those of BIP. These results, which 
highlight the good performance of the BIP window, justified by the significant learning 
effects from which this window benefits.

Keywords: decentralisation, technical efficiency, municipalities, local development, 
Cameroon

1 INTRODUCTION
The efficient use of resources allocated to decentralised local authorities for invest-
ment projects is at the heart of many concerns about the effectiveness of decentralisa-
tion policy (De Calan and Coquart, 2013; Saoudi, 2017). Indeed, it is accepted that 
decentralisation brings greater economic efficiency by matching people’s tastes and 
preferences to the services offered by local authorities (Tiebout, 1956; Oates, 1972). 
The existing literature reports numerous previous studies on the efficiency of decen-
tralised local authorities, although only single sources of funding are usually consid-
ered (Narbón-Perpiñá and De Witte, 2018a; 2018b; Moreno and Lozano, 2018; Titl 
and De Witte, 2022; Milán-García, Rueda-López and De Pablo-Valenciano, 2022). 

In Cameroon, between 2010 and 2020, as part of the decentralisation process, the 
State has transferred no fewer than forty-three (43) powers, out of the fifty-six (56) 
provided for by the legislator since 2004, to the municipalities in various sectors 
relating to the country’s economic and social development. Cameroon’s local 
authorities are, however, experiencing many difficulties in mobilising their own 
resources. For example, the share of own resources in their total resources was less 
than 30% in 2020 (Kom Tchuente, 2020). Faced with this weakness in local own 
resources, the State, within the context of fiscal decentralisation, has provided for 
other funding measures in the form of grants or tax sharing for the communes. In 
addition to this system put in place by the central government, which is imple-
mented through the Public Investment Budget (BIP), there are two other structures 
responsible for funding decentralisation, namely: the Special Inter-municipal 
Equipment and Intervention Fund (FEICOM), a sort of “local authority bank” 
whose resources come from the public treasury, and the National Participatory 
Development Programme (PNDP) which is financed by international donors as 
part of development aid (World Bank, Agence Française de Développement, etc.). 
Between 2010 and 2020, these three windows have allocated financial resources 
estimated at around FCFA 2,280 billion to the communes, primarily for local 
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223investment projects. However, people’s limited access to basic amenities such as 
water (64.7% of the population), electricity (64.1% of the population), and refuse 
collection (33.0% of the population), as well as the worsening level of monetary 
poverty among people living in rural areas, where the incidence of poverty stood 
at 56.8% in 2014 compared with 55.0% in 2007 (INS, 2019), are in contrast with 
the ever-increasing financial resources allocated by the various funding sources 
for the implementation of investment projects. The discrepancy between the 
measures taken by the public authorities and the results achieved on the ground in 
terms of local development raises questions about the efficient use of the invest-
ment resources allocated to the municipalities. 

The aim of this study is to assess the technical efficiency (Farell, 1957) of using 
investment resources allocated to municipalities in Cameroon. The contribution of 
this paper lies in the fact that, on the one hand, it analyses the efficiency of munic-
ipalities by taking account of the origin of funding, which is still rare in the empir-
ical literature. On the other hand, this study evaluates the efficiency resulting from 
pooling the resources of the various funding windows in the form of a single 
window in order to estimate the efficiency losses associated with a multiplication 
of players in the decentralisation funding chain in Cameroon. In order to achieve 
this objective, the article uses the data envelopment analysis (DEA) method, 
which analyses data from the annual activity reports of the various funding win-
dows for communal investments in Cameroon, for the period from 2010 to 2020.

This paper is of interest on at least two levels. Firstly, this study is a contribution to the 
debate on the relevance of the decentralisation policy implemented in Cameroon and 
in many developing countries, including those in Africa, where the issue of the effi-
cient use of resources allocated to local public administration is becoming increas-
ingly important (De Calan and Coquart, 2013). Secondly, taking into account the ori-
gin of resources in the evaluation of the efficiency of local public services makes it 
possible to improve the contribution of the “fragile” funding windows and to consoli-
date the contribution of the most efficient windows, which is important for improving 
the overall use of the resources allocated by the State and the various partners.

The rest of the article is structured as follows: section 2 is devoted to a literature 
review, section 3 presents the methodology, section 4 comments on the results and 
section 5 concludes.

2 LITERATURE REVIEW
This literature review presents the concept of efficiency in local public services 
and the problems associated with its assessment, as well as the approaches used to 
measure this efficiency.

2.1 �THE CONCEPT OF EFFICIENCY IN LOCAL PUBLIC SERVICES 
AND THE PROBLEMS ASSOCIATED WITH ASSESSING IT

From an economic perspective, efficiency implies a rational use of resources, which 
implies an absence of waste. On the other hand, municipalities are a type of public 
service that are developing as a consequence of decentralisation, which implies a 



SY
LVA

IN
 N

G
Ô

 N
D

JA
N

G
, SATU

R
N

IN
 B

ERTR
A

N
D

 N
G

U
EN

D
A

 A
N

YA
  

A
N

D
 FA

B
R

IC
E N

ZEPA
N

G
: IS TH

E U
SE O

F TH
E IN

V
ESTM

EN
T  

R
ESO

U
R

C
ES A

LLO
C

ATED
 TO

 M
U

N
IC

IPA
LITIES IN

 C
A

M
ER

O
O

N
 EFFIC

IEN
T?

public sector  
economics
48 (2) 221-239 (2024)

224 transfer of powers and responsibilities in the management of public affairs from cen-
tral government to lower levels (Oates, 1993). According to Milán-García, Rueda-
López and De Pablo-Valenciano (2022), interest in the study of local government 
efficiency and its determinants has intensified in recent years (Moreno and Lozano, 
2018). Specifically, the various recent economic and financial crises have highlighted 
the need to improve efficiency and reduce the costs of public service delivery at all 
levels of public administration, including local (Andrews and Boyne, 2011) and 
regional (Titl and De Witte, 2022) governments. Therefore, measuring efficiency is 
essential for assessing the outcomes of local public policies (Lo Storto, 2016). How-
ever, estimates of efficiency that do not take into account the variables that condition 
it are of limited value (De Witte and Kortelainen, 2013). It is therefore equally impor-
tant, from the point of view of policymakers, to identify the main determinants of local 
efficiency in order to be able to articulate measures likely to affect them directly or 
indirectly. A summary of empirical work on municipality efficiency, highlighting 
trends and determinants, is presented by Milán-García, Rueda-López and De Pablo-
Valenciano (2022). According to this summary, it is possible to identify two streams of 
empirical research. On the one hand, some studies focus on the evaluation of a particu-
lar local service, such as refuse collection and street cleaning (Benito-López, del Rocio 
Moreno-Enguix and Solana-Ibañez, 2011), water services (García-Sánchez, 2006), 
street lighting (Lorenzo and Sánchez, 2007), local police (Davis and Hayes, 1993), fire 
services (Jaldell, 2019), libraries (De Witte and Geys, 2013), education services (Fer-
raro et al., 2021), waste collection and street cleaning (Benito et al., 2021), regional 
road maintenance (Kalb, 2014) and urban transport (Campos-Alba et al., 2020). A 
second stream includes studies that assess the efficiency of municipalities from a 
holistic perspective, for which local governments are complex organisations responsi-
ble for providing a wide variety of services (Da Cruz and Marques, 2014).

Since the early 1990s, a great deal of scientific research has focused on the evaluation 
of the efficiency of local public services (Benito, Bastida and Garcia, 2010; Balaguer-
Coll, Prior and Tortosa-Ausina, 2013; Monkam, 2014). However, there are a number 
of difficulties associated with this evaluation work (Balaguer-Coll, Prior and Tortosa-
Ausina, 2013). One of these is the lack of a standardised definition of a unit of public 
product and of prices that can be evaluated as units of non-market production (Mandl, 
Dierx and Ilzkovitz, 2008). At municipal level, another difficulty is that it is not 
always possible to rely on disaggregated information about the number of inputs used 
to carry out the different services provided (Zafra-Gómez, Antonio and Muñiz, 2010).

Despite these difficulties, Milán-García, Rueda-López and De Pablo-Valenciano 
(2022) found that other studies have preferred to focus on analysing the technical 
efficiency at municipal level. For these authors, municipalities are multi-product 
organisations in which the joint use of inputs generates a variety of products. In 
addition, citizens often evaluate local government management on the basis of the 
set of public services they receive (Bosch-Roca, Espasa and Mora, 2012). In this 
line of analysis, some authors construct a composite indicator of public output by 
applying identical weights to the partial indicators (Afonso and Venâncio, 2020) 
or by using differentiated weights according to the relative expenditure of the 
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225public service they represent (Bosch-Roca, Espasa and Mora, 2012) or by using 
specific weights according to the nature of the service (Nakazawa, 2014).

A clear measure and decomposition of economic efficiency was first proposed by 
Farrell (1957). However, the concept of efficiency is not new to economic analysis. 
Until the early 1950s, the possibility that firms might exploit their resources inef-
ficiently was implicitly ruled out in empirical studies. It was assumed that firms 
allocated their resources efficiently, given the constraints imposed by production 
technology, market structure and the objectives that motivated entrepreneurs. This 
omission of the treatment of efficiency has characterised the work of several 
renowned economists such as Koopmans (1957) and Debreu (1951). Koopmans 
was the first to propose a measure of the concept of efficiency and Debreu the first 
to measure it empirically. Debreu proposed the resource utilisation coefficient, 
which was essentially a measure of the output-input ratio.

2.2 �WORK ON MEASURING THE EFFICIENCY OF LOCAL PUBLIC 
SERVICES

The empirical literature on the efficiency of decentralised municipalities reveals, on 
the one hand, a diversity of approach methods and, on the other, a complexity in the 
choice of variables (Narbón-Perpiñá and De Witte, 2018a; 2018b; Milán-García, 
Rueda-López and De Pablo-Valenciano, 2022; Romano and Molino-Senante, 2020). 
With regard to the diversity of approach methods, the literature uses different tech-
niques to analyse the efficiency of local governments. On the one hand, the non-
parametric tools most commonly used in the literature on local government effi-
ciency are the Data Envelopment Analysis technique (Charnes, Cooper and Rhodes, 
1978), and its non-convex version, the Free Disposal Hull (Deprins, Simar and 
Tulkens, 1984). On the other hand, some studies have used parametric approaches. 
They determine the frontier from a specific functional form using econometric tech-
niques. Deviations from the best practice frontier derived from parametric methods 
can be interpreted in two different ways. While deterministic approaches interpret 
any deviation from the best practice frontier as inefficiency (standard ordinary least 
squares (OLS) or corrected ordinary least squares (COLS)), the stochastic frontier 
approach (Aigner, Lovell and Schmidt, 1977; Meeusen and Van den Broeck, 1977), 
decomposes the deviation from the best practice frontier between the effect of meas-
urement error and inefficiency. Furthermore, environmental variables can easily be 
treated with a stochastic frontier. They can adopt different cost or production func-
tions, for example Cobb-Douglas or Translog. 

With regard to the complexity of the choice of variables, the literature notes a diver-
sity in the choice of inputs used to evaluate the efficiency of municipal resources. 
The selection of inputs may vary from one country to another because it depends on 
specific accounting practices and the characteristics of local governments (Narbón-
Perpiñá and De Witte, 2018a; 2018b). In addition, it should be noted that most stud-
ies have used inputs in terms of costs since data on prices and physical units are not 
available. Public sector goods and services are often not priced as they are non-
market in nature (Kalb, Geys and Heinemann, 2012). Although some authors have 
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226 attempted to decompose physical inputs and input prices, most of these input price 
variables coincide with input variables in terms of costs. Regarding outputs, it is 
acknowledged that measuring local government outcomes is a complex task, which 
is explained by the difficulty of collecting data and measuring local services (Bal-
aguer-Coll, Prior and Tortosa-Ausina, 2013). This is because different studies use 
different outcome measures, even those that analyse efficiency using data from the 
same country. In addition, the number of outcome variables included in the different 
studies varies, as some studies aggregate various council services into an overall 
index, while others assess a set of specific local services.

An important limitation of the different approaches to measuring the efficiency of 
local public services is that they do not take into account the effects of the funding 
source and its delivery mechanisms on the efficiency of local public services. So, the 
contribution of this paper lies in the fact that it assesses the efficiency of local public 
services by taking into account the variety of funding windows, thus setting itself apart 
from other previous empirical studies. In particular, the aim is to highlight the specific 
features of each funding window on the one hand, and to assess the efficiency in the 
case of pooling all these windows, in the form of a single window, on the other.

3 METHODOLOGY
The methodology is broken down into two points: the data sources, the efficiency 
assessment tool and the choice and justification of the variables selected. 

3.1 DATA
The data used in this study comes from activity reports and various surveys con-
ducted with FEICOM, PNDP and MINEPAT over the period from 2010 to 2020. 
Data are presented in appendices 1 and 2. The reports were obtained from the 
websites www.pndp.org and https://feicom.cm. However, there were a number of 
difficulties in collecting the data, including: (i) the unavailability of the PNDP’s 
2020 annual report on that organisation’s website, (ii) the incomplete nature of 
some of the information provided by the FEICOM annual reports, which neces-
sitated recourse to additional surveys in order to obtain complete data on the 
municipalities’ own resources, (iii) the unavailability of data relating to the public 
investment budgets (BIP) for the financial years 2010 and 2011, (iv) the absence 
of information on the outputs of the various windows by municipalities. This last 
difficulty explains the decision to use the various years of the period selected as 
the decision-making units for this study.

3.2 �METHOD AND VARIABLES FOR MEASURING THE EFFICIENCY OF 
RESOURCES ALLOCATED TO INVESTMENT IN MUNICIPALITIES

The data envelopment analysis (DEA) method is used to measure the technical effi-
ciency derived from the use of investment resources allocated to municipalities. 
There are at least three reasons for choosing this method: (i) it allows multiple inputs 
and multiple outputs to be taken into account simultaneously, even when they are all 
expressed in different units of measurement; (ii) it does not require any particular 
specifications or a priori knowledge of the weights and prices of the inputs or 

http://www.pndp.org
https://feicom.cm
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227outputs; and (iii) it does not impose any restrictions on the functional form of the 
production function (Coelli and Perelman, 1996). This study looks at the technical 
efficiency, one of the three components of the economic efficiency of organisations 
proposed by Farrell (1957). It refers to the capacity of a decision-making unit to 
produce as many outputs as possible with a given amount of inputs, or conversely, 
its capacity to produce a given level of outputs with a minimum quantity of inputs.

More specifically, the hypothesis adopted is that of variable returns to scale (VRS) 
rather than constant returns to scale (CRS) since we assume that the size of Cam-
eroon’s communes is not optimal and the environment in which they operate is 
imperfect due to difficulties in accessing information on the direct and indirect 
costs associated with the production of local public services. In this study, we 
adopt an output orientation for the calculation of efficiency scores (Huguenin, 
2013), since communal decision-makers in Cameroon exercise greater decision-
making power over the outputs of their investment activities, because the inputs, 
which are the financial resources mobilised, are generally beyond their control.

With this in mind, n decision units are evaluated, where each consumes a variable 
quantity of m different inputs in order to produce s different outputs. More pre-
cisely, decision unit j uses xij of input m and produces a quantity yrj of output s. An 
intuitive way of introducing the DEA method is to use ratios (Coelli, Rao and 
Battese, 1998). For each decision unit, a measure of the ratio of all outputs to 
inputs (R0) is obtained as follows:

(1)

With: u a vector M x l of output weights; v a vector N x l of input weights. 

Assume that each decision unit produces s different outputs, y = (y1, y2,…, ys) 
using m different inputs, x = (x1, x2,…, xm)  and that there are n decision units,  
N = (1, 2, ..., n). For each unit i (i ∈ N), the outputs yi = (y1, y2,…, ysi) are the 
realisations obtained from the inputs xi = (x1, x2,…, xmi) used.

Charnes, Cooper and Rhodes (1978) show that the relative efficiency of a given 
decision unit i can be obtained by solving the following linear programme

(2)

Note that the optimal weights (u*, v*) are interpreted as the marginal contribution 
of one unit of each input or output to the Ro efficiency score. 
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228 4 RESULTS AND DISCUSSION
The results of this study comprise the descriptive statistics of the variables 
selected, as well as the efficiency scores calculated using the DEA method. All of 
these results are accompanied by comments that provide a better understanding of 
their significance in the case of Cameroon’s councils.

4.1 DESCRIPTIVE STATISTICS
As table 1 shows, the BIP window is the one for which the average values of the vari-
ous variables between 2010 and 2020 are the highest, i.e. FCFA 56,802,765,947 for 
the explanatory variable. This makes it the window that has allocated the most 
resources to the communes over the entire period, while also being the window that 
has enabled the largest number of investment projects to be carried out at local level 
over the same period. This situation therefore implies that the BIP window is a priori 
the one for which technical efficiency should be the highest. The superior efficiency of 
the BIP window over the other windows can also be seen in the change in the amount 
of financing mobilised (the explanatory variable), as illustrated in figure 1 below.

Figure 1
Evolution of investment resources allocated to the municipalities between 2010 
and 2020 (in bn CFA francs)

0

20

40

60

80

100

120

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

BIP resources PNDP resources FEICOM resources

Sources: Based on data from FEICOM, PNDP and MINEPAT, 2010-2020.

For the BIP window, the standard deviation is FCFA 24.99 bn, illustrating the 
strong increase in resources allocated to communal investments by this window 
between 2010 and 2020, greater than the FEICOM and PNDP windows, whose 
standard deviations are FCFA 5.50 bn and FCFA 2.84 bn respectively. 

On the other hand, the minimum and maximum values, means and standard devi-
ations of the explanatory and explained variables in the single window are closer 
to those of the BIP. This implies that the introduction of a one-stop shop could 
generate results close to those of the BIP in terms of technical efficiency. All of 
this needs to be verified on the basis of the results of estimating the efficiency 
scores of the various windows using the DEA method.
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230 4.2 �THE RESULTS OF ESTIMATING THE EFFICIENCY SCORES 
OF THE VARIOUS WINDOWS

Table 2 shows the efficiency scores for the various funding windows determined 
by the DEA method. Overall, it shows that the BIP window has the highest techni-
cal efficiency score, equal to 1, higher than the scores of the FEICOM and PNDP 
windows, which are 0.896 and 0.857 respectively. This superiority of the BIP 
window is mainly explained by the considerable experience acquired over time by 
the ministerial departments involved in transferring powers and resources to the 
communes as part of the decentralisation process. This experience is reflected in 
the fact that the resources of this window are managed without waste, as illus-
trated by the efficiency score under the VRS hypothesis, which is equal to 1 
(Huguenin, 2013). Of the three funding windows studied here, BIP is the one that 
has existed the longest, having been set up in 1962, while FEICOM and PNDP 
were created in 1974 and 2004 respectively. As Arrow (1962) and Barro and Sala-i-
Martin (1995) show, the experience acquired by operational players is a decisive 
factor in reducing the “waste” associated with the performance of the tasks 
entrusted to them. 

Furthermore, the inefficiency of the PNDP and FEICOM windows is mainly due 
to the delays in delivery suffered by a large number of projects financed by these 
windows. For example, the percentage of unfinished projects was 20% for FEI-
COM in 2020 (FEICOM, 2020), whereas for PNDP, this rate remained at an aver-
age of 24% until 2014 (Folléa et al., 2016). Also, projects that are not completed 
even though the corresponding resources have been mobilised reduce the value of 
the output/input ratio for each of these windows, which explains their low effi-
ciency of scale scores of 0.898 and 0.614 respectively for FEICOM and PNDP. 
With regard specifically to the PNDP, whose resources for the financing of com-
munal investments come from development partners (World Bank, Agence Fran-
çaise de Développement, etc.), its technical efficiency under the assumption of 
variable returns (VRS) of 0.857, which is the lowest score of all the financing 
windows studied here, shows that this window is the one whose resource manage-
ment is the most perfectible (Huguenin, 2013). This situation has also rekindled 
the debate on the effectiveness of development aid, whose ability to promote the 
economic and social development of beneficiaries has often been contested. 
Indeed, for many authors, development aid reduces the incentives that should lead 
beneficiaries to adopt good practices (Bauer, 1976; Monga, 2009).
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232 On the other hand, pooling the resources of the various windows (FEICOM, PNDP 
and BIP) in the form of a single funding window generates an efficiency score of 
0.96, higher than that of FEICOM and PNDP taken separately, but lower than that 
of BIP. However, the loss of efficiency in relation to BIP is small, at less than 0.04 
when variable returns are taken into account and less than 0.02 when the technical 
efficiency of scale is taken into account; whereas the efficiency gains in relation to 
the other two windows (PNDP and FEICOM) are respectively 0.064 and 0.103 
when variable returns are taken into account, and 0.069 and 0.353 for the technical 
efficiency of scale. This means that it would be wiser to implement projects financed 
by FEICOM and PNDP on the BIP model in order to improve the technical effi-
ciency of decentralisation in Cameroon. In other words, extending the procedures 
applied by the BIP window to all communal investment financing windows would 
not only make the management of the FEICOM and PNDP windows more efficient, 
but also improve optimisation of the size of their interventions. 

5 CONCLUSION
The aim of this study was to assess the efficiency of using the investment resources 
allocated to municipalities in Cameroon.  The DEA method used produced at least two 
important results. Firstly, the resources allocated by the BIP window are those whose 
use shows the best efficiency scores compared with those of the FEICOM and PNDP 
windows. This situation is justified by the learning effects or phenomena from which 
the BIP branch benefits because it has been in existence longer than the other two 
branches. Secondly, pooling the resources of the various windows through a single 
window produces higher efficiency scores than the FEICOM and PNDP windows on 
their own, but lower than the BIP window. These results suggest an important eco-
nomic policy implication, mainly that the use of investment resources allocated to 
municipalities through BIP mechanisms appears to be the most appropriate way of 
improving technical efficiency in Cameroon’s municipalities. More specifically, it 
emerges from this study that the PNDP, a window whose resources come from interna-
tional donors in the context of development aid, is the one whose efficient management 
is the most perfectible; this brings to mind the debate on the effectiveness of develop-
ment aid, presented by certain authors as being incapable of promoting the economic 
and social development of those who benefit from it. For policymakers, the technical 
efficiency score of the PNDP window, like that of the FEICOM window, suggests a 
better institutional framework for the use of resources whose management is left to 
autonomous entities within the framework of fiscal decentralisation, in order to increase 
the resulting efficiency.  However, these results could be further improved if we had, on 
the one hand, outputs for each of Cameroon’s 360 communes and, on the other hand, 
sectoral data concerning the environment of these communes. In this respect, there are 
three main avenues to explore in greater depth. Firstly, the study of the efficiency of the 
communes by highlighting the outputs per commune; secondly, the questioning of the 
sources of the observed efficiency, and finally the questioning of the levels of efficiency 
with regard to the operating expenditure of the communes.
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