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STRUCTURED ABSTRACT

Research question:Our question is whether the quality of local institutions has a posi-
tive impact on the presence and number of fast-food outlets in urban districts of Peru.

Purpose of the paper:We study the role of local institutions in the establishmentof
fast-food outlets in urban districts of Peru. In most urban districts, there are no fast-food
outlets. We, therefore, study the effect of institutional quality on the presence or absence
of these outlets and the number of outlets if these are present.

Design / methodology / approach:The theoretical framework in which this paper is
based on is the theory of agglomeration, which establishes that firms benefit from being
close to each other. In particular, the paper builds on a model of market entry and com-
petition in geographically independent local markets. An explicit expression was found
for the equilibrium number of outlets (including zero) as a function of exogenous determi-
nants of the demand for fast-food in each market, available infrastructure and institutional
quality of the district’s government. Principal componentanalysis was used to construct
measures of institutional quality based on administrativeand organizational characteristics
of district’s Municipalities. These measures were incorporated as explanatory variables in
a Zero-Inflated-Poisson model, which is appropriate to handle count data and to accom-
modate excess zeros, and also allows the specification of different models for the zero part
and the positive part.

Findings: Institutional quality mainly affects the presence of fast-food outlets in a dis-
trict. The quality of urban development management and use of information systems are
relevant. An institutional variable particularly relevant in explaining the number of outlets
is the presence of an investment programming office in the Municipality. We confirm the
general hypothesis of the article: institutions have a rolein explaining both the presence
and number of fast-food outlets in a district. Overall, our results suggest that institutional
quality of a Municipal district is related to better infrastructure, which lowers the costs of
establishing outlets.

Research limitations:Limitations in the availability of data at the regional and urban
district level didn’t allow us to analyze other factors thataffect entry decisions in the fast-
food industry in Peru, such as controls to prevent corruption, legal uncertainty or crime.
Another limitation was the lack data on entry costs for each franchisee in each urban dis-
trict. This forced us to use public infrastructure characteristics of the district as (imperfect)
proxies of the entry costs.

Practical implications:The instruments of urban development management and infor-
mation systems can be effective at attracting investment toa district. These tools operate
partly through an indirect effect, namely, the improvementof district infrastructure, which
is necessary to reduce the costs of establishing companies.There is also synergy between
national government’s programs to attract investment and the good institutional quality
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in local governments. On the contrary, poor local institutions can be an obstacle to the
successful implementation of those national programs.

Social implications:Foreign direct investment has a positive impact on the economic
development of a country through knowledge spillovers. Therefore, any administrative
reform to make local government practices more efficient canhave an indirect impact on
development.

Originality / Value contribution:Principal component analysis is a statistical tool that
can be important in building good measures of institutionalquality by allowing the com-
bination of different observable characteristics into onecomponent that can be interpreted
as an operational restriction. The count model allows the use of the primary, easily ob-
servable, dependent variable, namely, the number of outlets. Finally, the two-part model
makes it possible to discern the effect of institutional quality on the presence or absence of
outlets and the number of outlets if these are present.

Keywords:Fast-food industry, Local institutions, Operating constraints, Count models,
Zero-inflated Poisson, Principal component analysis.
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RESUMEN ESTRUCTURADO

Pregunta de investigación: Nuestra pregunta es si la calidad de las instituciones locales
tiene un impacto positivo en la presencia y número de restaurantes de comida rápida en los
distritos urbanos del Perú.

Propósito del trabajo:Estudiamos el papel de las instituciones locales en el establec-
imiento de restaurantes de comida rápida en los distritos urbanos del Perú. En la mayorı́a
de los distritos no hay locales de comida rápida. Por lo tanto, estudiamos el efecto de la
calidad institucional sobre la presencia o ausencia de estos puntos de venta, y del número
de puntos de venta dada la presencia.

Diseño / metodoloǵıa / enfoque:El marco teórico en que se basa este trabajo es la teorı́a
de la aglomeración, que establece que las empresas se benefician por estar cerca unas de
otras. En particular, el documento se basa en un modelo de entrada y competencia en
mercados locales geográficamente independientes. Se derivó una expresión para número
de puntos de equilibrio (incluido el cero) en función de losdeterminantes exógenos de
la demanda de comida rápida en cada mercado, de la infraestructura disponible y de la
calidad institucional del gobierno del distrito. El análisis de componentes principales se
utilizó para construir medidas de calidad institucional basadas en las caracterı́sticas admin-
istrativas y organizativas de los municipios del distrito.Estas medidas fueron incorporadas
como variables explicativas en un modelo de Poisson con exceso de ceros, que es apropi-
ado para manejar los datos de conteo y para acomodar ceros en exceso, y también permite
la especificación de diferentes modelos para la parte de ceros y la parte positiva.

Hallazgos:La calidad institucional afecta principalmente a la presencia de restaurantes
de comida rápida en un distrito. La calidad de la gestión del desarrollo urbano y el uso de
los sistemas de información son relevantes. Una variable institucional que es importante
para explicar el número locales es la presencia de una oficina de programación de inver-
siones en el Municipio. Confirmamos la hipótesis general del artı́culo: las instituciones
explican tanto la presencia como el número de establecimientos de comida rápida en un
distrito. En general, nuestros resultados sugieren que la calidad institucional de un distrito
municipal está relacionada con una mejor infraestructura, lo que disminuye los costos de
establecer puntos de venta.

Limitaciones de la investigación: Las limitaciones en la disponibilidad de datos a nivel
regional y urbano no nos permitieron analizar otros factores que afectan las decisiones de
entrada en la industria de comida rápida en el Perú, como los controles para prevenir la
corrupción, la incertidumbre jurı́dica o el crimen. Otra limitación fue la falta de datos
sobre los costos de entrada para cada franquiciador en cada distrito urbano. Esto nos
obligó a utilizar las caracterı́sticas de la infraestructura del distrito público como proxies
(imperfectas) de los costos de entrada.

Implicaciones pŕacticas: Los instrumentos de gestión de desarrollo urbano y los sis-
temas de información pueden ser eficaces para atraer la inversión a un distrito. Estas
herramientas operan en parte a través de un efecto indirecto, a saber, la mejora de la in-
fraestructura distrital, que es necesaria para reducir loscostos de creación de empresas.
También hay sinergia entre los programas del gobierno nacional para atraer la inversión y
la buena calidad institucional en los gobiernos locales. Por el contrario, las instituciones
locales pobres pueden ser un obstáculo para la implementación exitosa de esos programas
nacionales.

Implicaciones sociales:La inversión extranjera directa tiene un impacto positivoen el
desarrollo económico de un paı́s a través de los efectos indirectos del conocimiento. Por
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lo tanto, reformas administrativas que hagan más eficaces las prácticas de gobierno local
pueden tener un impacto en el desarrollo.

Originalidad / Valor de la contribucíon:El análisis de componentes principales es una
herramienta estadı́stica que puede ser importante para construir buenas medidas de cali-
dad institucional, al permitir la combinación de diferentes caracterı́sticas observables en
un componente que puede interpretarse como una restricción operacional. El modelo de
conteo permite el uso de la variable dependiente original, fácilmente observable, a saber,
el número de locales. Por último, el modelo de dos partes permite discernir el efecto de la
calidad institucional en la presencia o ausencia de puntos de venta y el número de locales
dada la presencia.

Palabras clave:Industria de comida rápida, Instituciones locales, Restricciones operati-
vas, Modelos de conteo, Modelo de Poisson con exceso de ceros, Análisis de componentes
principales.
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1. INTRODUCTION

The fast-food business is currently one of the most competitive in Peru. In 2015, inter-
national franchises like Kentucky Fried Chicken (KFC) and Burger King expanded their
outlets in both Lima and provinces. This expansion reflects the economic stability and
consumer preferences for the type of food they offer (Euromonitor International 2016). In
the Peruvian market the majority of the franchises are of thegastronomic sector, which
has achieved an impressive growth in Lima. By contrast, in the provinces its development
has been slow, becoming a great business opportunity. Investors in the fast-food business
seek to identify the areas most conducive to enter or expand operations. Identifying the
determinants of the success of investment decisions of multinationals in Peru is therefore
critical. The conventional view emphasizes the role of agglomeration economies, taxes,
market size, adequate infrastructure, and so on. In addition, more attention has recently
been paid to the role of the quality of institutions in attracting investment flows.

In this article, we investigate the relationship between institutional quality and agglom-
erations of fast-food outlets in the districts of Peru. In particular, we analyze how institu-
tional quality at a local level -urban districts- affect thepresence and number of fast-food
outlets.

Many papers study the factors influencing the choice of location of Foreign Direct In-
vestment (FDI). One of these factors is the existence of agglomeration economies. Artz
et al. (2016) find it more likely that U.S. companies will be found in markets with an exist-
ing group of companies in the same industry and with higher concentrations of suppliers of
raw materials or customers (retailers). Du et al. (2008b) study FDI in China, finding that
provinces with strong public institutions and high vertical and horizontal agglomeration
tend to attract more FDI. Boermans et al. (2011) find that foreign firms invest in provinces
with good institutions, low labor costs, and large market sizes, while Brülhart et al. (2012)
find that the forces of agglomeration economies cushion the impact of tax differentials on
FDI localization decisions.

Several authors have emphasized the importance of institutional quality as a determi-
nant of FDI localization (Hassan 2015, Du et al. 2008b, Wang et al. 2015, Aleksynska &
Havrylchyk 2013). Particular attention has been paid on theprotection of property rights,
understood as the effectiveness in the execution of legal contracts, and the reduction of
government intervention, which gives greater freedom to companies to make their invest-
ment decisions. Another factor is corruption in destination countries, which affects the
costs of business operations through inappropriate policybehavior and regulatory failures.
Likewise, government effectiveness implies that foreign capital faces fewer political con-
straints and pressures, so revenues are more predictable. Economic stability is another
important factor, since poor monetary policy in the host country imposes a high risk on
foreign investors due to the presence of a high rate of inflation and weak control of the
price mechanism. Regulatory quality, reflected in the government’s ability to formulate
and implement policies and regulations to boost private sector development, is also worth
mentioning.

The measures of institutional quality commonly used in the literature are controversial
because they are based on subjective perceptions, or they measure results instead of long-
term institutional restrictions (Glaeser et al. 2004). Subjective measures are highly volatile,
increase with income per capita and are usually not correlated with objective measures of
the constitutional restrictions that a government has. Result-based measures are also cor-
related with income per capita, as they are caused by institutional restrictions. Therefore,
they are not suitable for addressing causality (Jude & Levieuge 2015, Glaeser et al. 2004).
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To overcome the above mentioned problems, we build a measureof institutional quality
based not on results or inputs but on means or operational restrictions. Specifically we
follow the definition of institutions suggested by North (1990). Institutions embody a
set of restrictions that structure human interactions including economic exchanges. They
may be formal, such as constitutions, laws, prudential regulations, taxes, insurance and
government policies, or informal, such as conventions, habits, customs or traditions, all
of which frame the decision making process of economic agents. These restrictions also
provide society with a predictable framework of interaction. In addition, institutions have
an impact on economic activities because they affect production and transaction costs as
institutions affect the operating environment of firms. Likewise, inefficient institutions
can increase production costs by disrupting the supply chain (Ali et al. 2010, Alemu &
Adhikary 2011).

More broadly, North (1990) states that institutions are therules of the game in a society
or, more formally expressed, institutions would be the limitations devised by the people
who shape human interaction. These reduce uncertainty and provide a structure to every-
day life. Institutions are thus the fundamental determinants of economic performance in
the long run (Dı́az et al. 2005).

The treatment of the literature on the role of formal and informal institutions analyzes
the roles of political, economic, legal and regulatory institutions in different countries.
Kunčič & Jaklič (2014) review the available empirical, institutional indices in line with the
above-mentioned institutional definition and group the empirical proxies into three rela-
tively homogeneous groups of formal institutions: legal, political and economic. Holmes
et al. (2013) use different data sets to measure formal institutions: Euromonitor Interna-
tional, the Index of Economic Freedom, and the Political Constraint Index data set and
the International Country Risk Guide ICRG), among others. They use these sources to
construct a large number of institutional measures and thenapply the principal component
analysis (PCA) to reduce this amount to a set of representative indicators.

Our work aims to measure formal institutions through the laws and regulations that af-
fect investment decisions in the districts of Peru, and are relevant in the Peruvian’s institu-
tional context. In particular, Peru has implemented efforts to improve various institutional
aspects. The National Plan for Administrative Simplification’s objective is to simplify
administrative procedures and services, deepen the use of information and communication
technologies in the different public entities, and promotethe demand for online services by
the citizens.3 Indirectly, the strengthening of institutional capacities to improve Document
Management will benefit the investor through easing the procedures to start a business.

The Directive for the Development of Decentralized Management of Results-Oriented
Public Services4 establishes specific general guidelines for the development of Decentral-
ized Management of Public Services Results-Oriented that contributes to the formulation
and implementation of Specific Models that describe a decentralized management of public
services identified through a management process shared with the different Levels of gov-
ernment. This decentralized management will encourage municipalities to improve their
management and make investments to achieve efficiency and quality in public services.

There is also the Organic Law of Municipalities,5 which makes them responsible for
the organization, regulation, and administration of the public services in their districts, as

3The plan is operative since 2010. (See Congress of Peru (2010))
4Cfr. Council of Ministers of Peru (2016).
5Cfr. Congress of Peru (2003).
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well as for urban development planning. These responsibilities are crucial for attracting
investments.

Indicators of the progress of these efforts have been developed. One of them, particu-
larly relevant, is National Registry of Municipalities (RENAMU), 6 which is a census that
is implemented among all the Peruvian municipalities, and considers indicators aimed at
monitoring the progress in the implementation of the reforms mentioned above. RENAMU
census is our main source of institutional quality measures. Thus, we use measures that are
closely aligned to the policies of the national government aimed at improving governance
and institutional quality.

Our empirical strategy is based on two steps. First, we buildmeasures of the institu-
tional quality at the Municipal level, performing a Principal Component Analysis (PCA)
on data from the RENAMU census.7 The RENAMU provides statistical information on
the district Municipalities and generates several Municipal indicators that support local
management with planning and appropriate decision-making. The purpose of performing
a PCA is twofold. First, it allows us to reduce the dimensionality of a large number of
characteristics of Municipal governments; this is particularly useful to ensure convergence
in the econometric estimation of the empirical model, basedon the method of maximum
likelihood. Second, it allows us to construct measures thatare of particular relevance in
the Peruvian context, as we took three sub-modules of the RENAMU that contain relevant
indicative variables of operational restrictions and organizational tools in the municipali-
ties. These variables are suitable for measuring the quality of municipal government and
were designed to monitor the progress of the different policies and actions of the national
government to improve institutional quality at Peruvian government’s instances.

The second step of our strategy is to use the institutional quality variables obtained
from the PCA, as regressors in a model for the number of outlets in each urban district of
Peru. In most urban districts, there are no fast-food outlets. We therefore study the effect
of institutional quality by incorporating the institutional quality measures as explanatory
variables, in conjunction with determinants of fast-food demand and of the costs of opening
outlets, in a two-part model for count data: one part of the model explains the presence or
absence of fast-food outlets in urban districts, and the other part explains the number of
outlets if these are present.

Our main findings are that the measures of institutional quality affect mainly the pres-
ence as opposed to the quantity of fast-food outlets. The associated variables include qual-
ity of urban development management and use of information systems. An institutional
variable that explains both the presence and the number of outlets is the presence of an
office of investment planning in the Municipality. We also argue that there may be impor-
tant sinergies between the good institutional quality in local governments, and the reforms
implemented by the national government to promote investments.

The rest of the article proceeds as follows. Section II describes the fast-food industry
in Peru. Section III develops the theoretical framework, which is a model of entry and
location. Section IV describes the data and variables and Section V develops the empirical
strategy. We present and discuss the results in Section VI and conclude in Section VII.

6The following acronyms are used throughout the paper: Principal Component Analysis (PCA). RENAMU. Na-
tional Household Survey (ENAHO). Annual Economic Survey (EEA). National Institute of Statistics and Infor-
matics (INEI). Zero-inflated Poisson (ZIP). Variance-Covariance Matrix (VCE).Foreign Direct Investment (FDI).
7Refer to INEI (2017) for a link where the dataset can be downloaded.
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2. OVERVIEW OF THE FAST-FOOD INDUSTRY IN PERU

The report of Euromonitor International (2016) mentions that the value of fast-food
services in Peru increased 1% in the period between 2014 and 2015, reaching 6.2 billion
soles in sales [approximately 1% of Peru’s GDP in that year, 602 billion soles (World Bank
2017)].8 The pizza category in particular recorded a 12% increase in value, and the number
of outlets increased 7%. In 2015 the Peruvian market was mainly composed of two large
competing franchise operators: Delosi S.A., with 9% added value in fast-food services,
and NG Restaurants S.A, which recorded the strongest growth, with added value of 8%.
However, given our approach, we also consider the franchiseoperator Arcos Dorados of
Peru S.A, whose added value was much lower.

Delosi, which began operations in 1981, is the most important franchise operator in
Peru and is recognized for the brands in its portfolio, including KFC, Burger King and
Pizza Hut. In 2015, its brand Pizza Hut experienced fast growth and reached first place
with 67 outlets. In terms of full-service restaurants, Pizza Hut positioned Delosi as the
leader, reaching a value added of 32 full-service restaurants. Meanwhile, Burger King’s
share of the fast-food service market grew to 2.3% in 2013, and KFC increased its share
from 9.6% in 2013 to 10.1% in 2015.

NG Restaurant, a local franchise operator that began operations in 2011, has added
major brands to its portfolio, one of them Bembos, which has produced strong growth due
to the aggressive expansion of its outlets, and posted an increase in its market share from
7% in 2014 to 7.3% in 2015. Finally, Arcos Dorados de Peru S.A.owns the McDonald’s
franchise in Peru. This brand has been able to match the trendobserved in 2015 by adapting
to the preference of consumers for local products and increased its market share from 2.1%
in 2011 to 2.8% in 2015.

In 2014 fast-food chains were present in only 3.2% of peruvian urban districts. Districts
with fast food-outlets have an average population of 203,574 habitants, while it is only
11,679 for districts without outlets. This justifies the useof an econometric procedure that
considers a process generating a large number of zero outlets, that is potentially different
from the generating process for the number of outlets (Section V).

The political and administrative division of the Peruvian territory recognizes four types
of administrative units: regions, departments, provincesand districts.9 The smallest ad-
ministrative units are the districts whose Municipalitieshave their own competencies and
resources but also depend on the provincial Municipalitiesto which they belong. One
key competence of the Municipalities of the districts is thegranting of operating licenses
(Congress of Peru 2007).

The districts of the same province have, in general, geographical proximity and there-
fore they have similar economies and require infrastructure common to all (roads, bridges,
energy supply). Hence, districts of a same province can be considered as clustered for the
purpose of estimation (Section 6.2). Provincial Municipalities represent the second level
in this hierarchy, with their highest authority being the provincial mayor. Together the
provinces constitute each department. While peruvian Constitution distinguishes regions
and departments, currently each department is also a region. According to INEI (2015)
there are currently 24 departments, 196 provinces and 1,854districts. The department

8Sol is the Peruvian local currency unit. At an average exchange rate of 3.184 soles per US$ (World Bank 2017),
fast-food industry sales and GDP were 1.9 and 189 billion US$respectively .
9Article 189 of the Constitution of Peru states that “The territory of the Republic is composed of regions, de-
partments, provinces and districts, in whose circumscriptions it is constituted and organizes the government at
national, regional and local levels.” (Congress of Peru 1993)
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of Lima has the highest number of districts (171), followed by the departments of An-
cash (166), Cajamarca (127), Junı́n (123), Ayacucho (117),Cusco (110) and Arequipa and
Puno, with 109 districts each. These eight departments account for 56.0% (1,032) of the
districts of Peru and are home to 60.0% of the population (18,572,000 people).

3. A MODEL OF MARKET ENTRY AND COMPETITION

In this Section, we develop a theoretical framework to assess the relationship between
the quality of institutions and the amount of fast-food restaurants in geographically inde-
pendent local markets, which is based on Waterson (1993) andJansson (1999). Each urban
district constitutes a market. Each company decides whether to enter that market based on
various geographic or geopolitical factors, such as proximity to the market, availability
of supplies, weather, ease of recruiting labor, investmentin transportation and communi-
cations. Once the company decides to establish itself in a market, it must decide on the
number of outlets to establish. This approach allows the study of the determinants of both
entry and number of outlets in attractive markets, given entry.

The entry of a fast-food chain in market j depends on the expected return on investment,
which is an unobservable latent variabler∗ that depends on a set of socioeconomic and
demographic variables specific to marketj,

r∗ = F(Xj ,β ),

whereXj is a vector of socioeconomic, demographic and geographicalvariables that affect
the decision to enter a particular marketj.

The equilibrium number of outlets entering the market is in turn determined by a spatial
competition model, which assumes companies are located in the center of a circle of radius
r and attract consumers within the circle. The market is thus divided into non-overlapping
circles. We assume that the space not included in any circle is not part of the relevant
market. Demand for fast-food outlets depends on the area of the circle and therefore on
r, on population density and on the proportion of individualsdemanding fast-food. The
demandQi of outlet i is

Qi =

∫ r

0
2xπYqdx=Yqπr2

wherex represents the location of a consumer,Y is the population density andq is the pro-
portion of the population demanding fast-food. We assume the reserve price of consumer
is sufficiently high to not prevent a fast-food purchase. Therefore, a consumer located at
distancer from outleti is indifferent between visiting outleti or outlet j if the following
holds true:

pi + τr = p j + τ(u− r)

whereu is the distance between the two outlets andτ is a parameter that indicates trans-
portation cost per unit of distance incurred by a consumer inorder to visit an establishment.
We assume linear transportation costs and identical variable and fixed costs for both outlets.

Given the pricesp j andpi of two outletsi and j, a consumer who is indifferent between
visiting i or j verifies that:

x=
p j − pi + τu

2τ
.

As a result, the demand function of outleti, Qi , is the demand of the consumers in the
circle with radiusx around outleti, that is:

Qi = πx2Yq.
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FIGURE 1. A city with three circular markets. Outletsi, j,k serve the
corresponding circle of radiusr∗ = u∗/2. Distance between outlets isu∗.

The profit of outleti givenp j is

Πi = (pi − c)

(

p j − pi + τu
2τ

)2

πYq− f .

Definition 1. A symmetric Nash equilibrium with free entry is a price p∗ for each firm, a
circular area with radius r∗ for each firm, a distance u∗ between firms, and a number of
firms N∗ such that:

(1) The non-overlapping condition holds: r∗ = u∗/2;
(2) The following break-even condition holds: p∗− c= τr∗;
(3) The number of outlets that fit in a geographical area of surface A is

N∗ =
A

π (u∗/2)2
;

(4) Each firm i gets zero-profits:

Π∗
i = (p∗− c)r∗2πYq− f = 0.

Condition (1) is necessary because otherwise, a consumer would strictly prefer, sayi to
j and j to i, which is a contradiction. Condition (2) results from the best response function
of each firm (which is derived from the first order condition ofthe firm’s maximization
problem), and from the fact that we are focusing on a symmetric equilibrium. Condi-
tion (3) is necessary because given that each outlet attracts consumers in a radior∗, then
N∗ = A

π(r∗)2
. Finally, condition (4) is needed because otherwise, therewould be incentives

to enter or exit the market. Figure (1) depicts a symmetric Nash equilibrium with three
outlets.
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TABLE 1. Determinants of the number of fastfood outlets

Probability of zero outlets in a city Number of outlets in a city

Quality of local institutions ↓ ↑
Fastfood demand ↓ ↑
Public infrastructure ↓ ↑

Source: Own elaboration.

Proposition 1. The number of outlets in a symmetric Nash equilibrium with free entry, as
a function of exogenous parameters is:

N∗ =
A

π1/3

(

Yqτ
f

)2/3

(1)

Proof. Use the breakeven conditionp∗− c= τr∗ in the zero-profit condition to get

(p∗− c)r∗2πYq− f = (τr∗+ c− c)r∗2πYq− f = τ (r∗)3 πYq− f = 0;

thus, the non-overlapping condition implies the followingexpression for the distance be-
tween outlets:

τ
(

u∗

2

)3

πYq− f = 0⇒ u∗ = 2

(

f
τπYq

)1/3

.

Replacingu∗ in the expression of condition (3) gives

N∗ =
A

π (u∗/2)2
=

A

π
(

f
τπYq

)2/3
=

A

π
(

f
τπYq

)2/3
=

A

π1/3

(

Yqτ
f

)2/3

.

The determinants of fast-food demand established in equation (1) are population density
Y, geographical surface area of the districtA, the proportion of the population demanding
fast-foodq and the transportation costs parameterτ. The transportation costs parameter
τ can be interpreted as a measure of consumer preferences due to the convenience and
availability typical of the fast-food industry.

The number of outlets also depend on the fixed costsf of opening each fast-food outlet.
These costs are closely related to the level of infrastructure and the geographical location
of the district. They are also critically related to the institutional quality of the district’s
Municipality because the one main role of the Municipality is to provide essential services
that facilitate and regulate the functioning of markets.

From (1) if is also clear that iff is sufficiently high orY, A, q or τ sufficiently low,
there will be no fast-food outlets in the district. Thus, allthe dimensions (demand, infras-
tructure, fixed costs and institutional quality) can explain both the presence of outlets and
the number of fast-food outlets (if these are present) through potentially different mech-
anisms. In particular, expression (1) allows the formulation of the following hypotheses:
(i) The probability of not finding restaurants in a city decreases with increases in institu-
tional quality, fast-food demand, and the level of public infrastructure.; (ii) given that a
city has fast-food outlets, the number of outlets increaseswith increases in institutional
quality, fast food demand, and the level of public infrastructure. We note that while we are
formulating a hypothesis about the effect of all the potential determinants of the number of
establishments, our focus is on the effect of institutions.[see Table (1)].
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In Section VI we reformulate these hypotheses in terms of measured variables. In par-
ticular, we use PCA to construct three measures of institutional quality, a measure for the
demand of fast-food and of the level of public infrastructure. We also study the empirical
relevance of each of the primitive variables used to construct the measures.

The predictions of our model are consistent with different related articles. In particular,
the seminal papers of Bresnahan & Reiss (1991), and Berry (1992), and the successive
works of Mazzeo (2002), Tamer (2003) and Toivanen & Waterson(2005) consider entry
thresholds determined by a minimum market size. In all thesecases the number of equi-
librium firms is determined by the zero profit condition. Thisliterature also coincide in
predicting that the number of establishments is positivelyrelated to the size of the mar-
ket. In addition, Toivanen & Waterson (2005) shows that the rival’s presence increases the
likelihood of entry due to knowledge spillovers about market conditions.

In short, the mentioned literature suggests that if the threshold is too high, no forms are
observed in the market. But if the firm with lower entry costs in a given market exceeds
the threshold, a positive number of firms will be observed in equilibrium. One firm at least,
and probably more than one due to knowledge spillovers and a larger market size.

4. DATA AND VARIABLES

The database is of panel type, namely, the observation unit is indicated by the pairn× t,
wheren indicates the district andt the year. The period covered is 2009-2014 and the total
number of observations isO= n× t = 6367.

The database was constructed from three main sources: the RENAMU, the National
Household Survey (ENAHO) and the Annual Economic Survey (EEA). These three databases
are provided by the National Institute of Statistics and Informatics of Peru (INEI). Our
starting point to build the database was RENAMU, having 1854districts, and six years
(2009-2014). This database, which included institutionaland variable characteristics re-
lated to infrastructure, was merged with a database with geographic characteristics (al-
titude, latitude, length and surface), population and the number of fast-food outlets of
each district. This merging process was done without loss ofobservations due to missing
data. The next step was to merge the database with the data demand characteristics from
the ENAHO survey. In this survey many districts are missing for certain periods or for
the whole time span, 2009-2014 (mainly less populated districts). After merging these
databases, several observations presented missing data onthe demand variables coming
from ENAHO (income, expenditure on food outside the home, educational level). We re-
moved the observations with missing data on demand variables, resulting in a sample of
6367 observations.

This procedure indirectly ruled out less populated districts. Given that the number of
years isT = 6, the number of districts per year considered in the panel ison average
ñ= O/T = 6367/6≈ 1061.10 Even though our sample represents on average 57% of the
districts in Peru (recall that the total number of districtsis 1854) our final dataset includes
80% of the total population of Peru.

4.1. Number of fast-food restaurants. To measure the number of fast-food restaurants,
we used the EEA11 for the years 2009-2014, selecting the International Standard Indus-
trial Classification of All Economic Activities corresponding to establishments and other

10The number of districts considered in each year is:n2009= n2010= n2011= 1046,n2012= 1048,n2013= 1052
andn2014= 1129.
11The source of the EEA is INEI (2017).
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mobile food services. The EAA enables the collection of economic/financial information
for existing companies and/or outlets in the national territory that conducted an economic
activity during the accounting period or calendar year. We identified the companies of
interest in this study by comparing the information contained in the survey questions. In
addition, we scrubbed the information for certain years of the study period by correcting
for the market exits of a number of companies (10% of the totalsample). This means that,
for example, if we observedm companies in yearn, m−1 companies in yearn+1 and
m+2 companies in yearn+2, we considered the number of companies m in those 3 years
to be constant because once fast-food outlets open, early closures are rare.

To select the companies, after overcoming the restricted availability of information, we
considered the fast-food companies with the strongest presence in the fast-food market in
Peru and whose product was as homogeneous as possible. We thus selected the three main
franchise chains in Peru: Delosi (KFC, Burger King), NG Restaurant (Bembos) and Arcos
Dorados del Peru (McDonald’s). All these brands offer products that are close substitutes.

4.2. Quality of institutions. The measures of institutional quality commonly used in the
literature present two potential problems: (i) they are based on subjective perceptions; and
(ii) they measure results instead of long-term institutional restrictions (Jude & Levieuge
2015). This controversy is discussed by Glaeser et al. (2004). In particular, the variables
that measure results are highly volatile, increase with income per capita and are not corre-
lated with objective measures of the constitutional restrictions of a government. Therefore,
they cannot be used to establish relations of causality. In this article, we seek to solve this
problem by using data from the RENAMU of Peru for the years 2009-2014.

The RENAMU provides statistical information on the district Municipalities and gen-
erates Municipal indicators that support local managementwith planning and appropriate
decision-making. The main dimensions are municipal infrastructure, human resources,
municipal planning, operating and building licenses, environmental sanitation, health, ed-
ucation, social programs and promotion of economic development. The information is
updated annually and as of 2014 it was grouped into three modules:

(1) General information of the Municipality
(2) Competencies and functions of the Municipality
(3) Local development management and policy

Each module groups several sub-modules. Each sub-module comprises several primi-
tive binary variables, which are generated by the answer to the question: Does . . . exist in
the Municipality? We have values for these variables for theyears 2009 through 2014 for
all districts of Peru. Also, the variables of each sub-module provides three possible types
of information: availability of inputs required by the municipality to develop its functions,
results of local management, and operational restrictionsand organizational tools that limit
or facilitate local management. In order to use the approachof Glaeser et al. (2004) in the
context of local institutions, we selected the sub-modulesrelated to operational constraints
and organizational tools that facilitate management rather than indicators that measure re-
sults or inputs. We show this grouping in Table (2). That is, we selected a sub-module from
the first module that refer to the existence of information systems, and two sub-modules
from the second module, namely, instruments of urban development management and in-
struments for results-based management.
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Module / Sub-module Type of information

Module: General information of the Municipality
Vehicles, machinery and equipment of the municipality Inputs
Information systems Operational constraints and organizational tools
Computers, comunication lines, access to internet Inputs
Human resources Inputs
Module: Competencies and functions of the municipality
Urban development management instruments Operational constraints and organizational tools
Result-based management instruments Operational constraints and organizational tools
Administrative procedures carried out Results
Licenses to open establishments granted Results
Repair and construction of municipal infrastructure Results
Solid waste management Inputs / Results / Operational constraints and organizational tools
Control operations carried out by the municipality Results
Library, recreation, social programs Inputs / Results / Operational constraints and organizational tools
Health and environment issues Inputs / Results
Security issues Inputs / Results
Micro and small enterprises registered Results
Registered service establishments Results
Investment planning office Operational constraints and organizational tools
Module: Management and social development policy
Public lighting services Results (public infrastructure provided)
Potable water and sewerage services Results (public infrastructure provided)
Communication services Results (public infrastructure provided)

Source: Own elaboration based on the definitions of each primitive variable of the RENAMU (INEI 2014).
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Table (3) shows the name and description of each variable as well as descriptive sta-
tistics (mean and standard deviation), while Table (4) All the descriptive statistics and
correlation matrices are calculated considering the database as pooled, that is, each pair
district-period is a different observation. In all the cases the total number of observations
is thusO= n× t = 6367.

TABLE 3. Definition of variables and descriptive statistics

Variable Description Mean S.D.

Information systems
sites Treasury Information systems 0.781 0.414
sicat Cadastre Information systems 0.222 0.415
siper Human resources Information systems 0.33 0.470
sipre Budget Information systems 0.544 0.498
sitra Documentary procedures Information systems 0.346 0.476
siarb Arbitration Information systems 0.233 0.423
silic Operating licences Information systems 0.224 0.417
sirat Tax administration Information systems 0.377 0.485
siaut Property Tax Appraisal Information systems 0.318 0.466

Results-based management instruments
grinfo Social, economic and environmental statistical information 0.194 0.395
grind Indicators of efficiency of public expenditure 0.251 0.434
grweb Budget information available on the web 0.285 0.452
grrem Performance compensation system 0.196 0.397
grefi Coverage of public services efficiency indicators 0.143 0.35
grstrat Strategies for improving the quality of public services 0.347 0.476

Urban development management instruments
igdpp Participatory budget 0.957 0.203
igdpei Institutional strategic plan 0.261 0.439
igdpoi Institutional operational plan 0.481 0.500
igdpga Environmental management plan 0.125 0.331
igdpsc Citizen security plan 0.383 0.486
igdrof Regulation of organization and functions 0.777 0.416
igdmof Organization and function manual 0.722 0.448

Source: Own calculations from the database.
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igdpp igdpei igdpoi igdpga igdpsc igdrof igdmofgrinfo grind grweb grrem grefi grstratsites sicat siper sipre sitra siarb silic sirat siautopi
igdpp 1.00
igdpei 0.28 1.00
igdpoi 0.32 0.53 1.00
igdpga 0.14 0.38 0.44 1.00
igdpsc 0.30 0.29 0.25 0.42 1.00
igdrof 0.31 0.48 0.33 0.26 0.30 1.00

igdmof 0.32 0.48 0.35 0.31 0.34 0.89 1.00
grinfo 0.06 0.27 0.23 0.22 0.11 0.25 0.231.00
grind 0.12 0.28 0.24 0.20 0.11 0.23 0.250.60 1.00

grweb 0.16 0.26 0.26 0.28 0.18 0.27 0.290.42 0.45 1.00
grrem 0.02 0.21 0.18 0.12 0.09 0.25 0.210.50 0.55 0.40 1.00

grefi 0.09 0.18 0.19 0.19 0.09 0.21 0.240.51 0.62 0.39 0.55 1.00
grstrat 0.09 0.24 0.14 0.14 0.11 0.27 0.270.52 0.58 0.43 0.63 0.65 1.00

sites 0.10 0.15 0.15 0.14 0.09 0.09 0.110.09 0.11 0.06 0.14 0.08 0.061.00
sicat 0.11 0.17 0.29 0.28 0.06 0.15 0.170.17 0.20 0.21 0.10 0.13 0.120.17 1.00
siper 0.16 0.27 0.32 0.31 0.17 0.22 0.29 0.22 0.21 0.28 0.15 0.16 0.180.54 0.37 1.00
sipre 0.15 0.21 0.29 0.25 0.10 0.15 0.220.17 0.18 0.20 0.11 0.16 0.080.45 0.28 0.51 1.00
sitra 0.10 0.14 0.18 0.21 0.13 0.11 0.130.13 0.11 0.16 0.08 0.11 0.110.53 0.23 0.56 0.19 1.00
siarb 0.19 0.25 0.35 0.42 0.23 0.20 0.27 0.20 0.23 0.36 0.13 0.23 0.200.30 0.43 0.58 0.41 0.46 1.00
silic 0.12 0.17 0.27 0.32 0.17 0.15 0.20 0.16 0.20 0.24 0.13 0.18 0.180.47 0.39 0.56 0.33 0.52 0.73 1.00
sirat 0.23 0.29 0.35 0.40 0.30 0.26 0.34 0.21 0.19 0.32 0.12 0.21 0.170.35 0.38 0.59 0.41 0.41 0.77 0.61 1.00
siaut 0.18 0.24 0.29 0.36 0.25 0.23 0.28 0.17 0.17 0.26 0.06 0.17 0.140.32 0.35 0.48 0.33 0.36 0.80 0.70 0.79 1.00

opi 0.10 0.19 0.25 0.26 0.11 0.09 0.170.14 0.16 0.16 0.08 0.12 0.100.15 0.30 0.34 0.27 0.19 0.39 0.27 0.32 0.23 1.00

(i) Source: Own calculations from the database. (ii) All thecorrelations are positive and significant at the 1% level except grinfo grrem and grefi versus igdpp,
which are not significant. (iii) All correlations are tetrachoric, which assume a latent bivariate normal distributionfor each pair of variables (Brown 1977).
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All the correlations are positive and significant at the 1% level except grinfo grrem
and grefi versus igdpp, which are not significant. In order to evidence the existence of
groups of variables that are highly correlated, we use bold face when the correlation is
higher than 0.30. It can be seen that variables within each of the sub-modules “Information
systems,” “Results-based management instruments” and “Urban development management
instruments.” are highly correlated. Thus, each sub-module can be used to construct (via
PCA) a single measure of a different aspect of institutionalquality. The table also includes
the variable opi (Investment planning Office), which is significantly related to the number
of outlets in each district (see section 6.2).

Information systems.These variables are more appropriate to measure managementin-
struments than others that measure results. For example, the RENAMU includes a variable
that counts the number of outlet licenses that were granted over the year. This is an out-
come variable that is probably correlated with (and resultsfrom) the variable verifying the
existence of operating license information systems. To avoid confounding results and re-
strictions, we decided to use the existence of operating information systems instead of the
number of licenses granted.

Table (3) shows that the degree of incorporation of information systems is heteroge-
neous. Most districts have adopted a treasury computer system (78.1%) and just over half
of the districts (54.4%) have adopted systems of treasury. Among the district Municipali-
ties, 37.7% have adopted income and tax administration information systems. Nearly one
in every three districts uses information systems for personnel management (33%), paper-
work processing (34.6%) and property tax appraisal (31.8%), and less than one in four
districts uses information systems for land registration (22.2%), arbitration (23.3%) and
operating licenses (22.4%).

Table (5) shows the correlations between these variables and the number of fast-food
outlets. Overall, the matrix of information systems correlations reveals high correlations
between the institutional measures relating to systems andmoderate correlations between
each measure and the number of outlets in the districts. Given the high correlation between
the information systems variables, it is possible to reducethe dimensionality of these mea-
sures using PCA. Although it is theoretically possible to incorporate all the variables as
regressors into a model that sets the number of outlets as thedependent variable, such in-
clusion would entail adding nine variables with the consequent loss of degrees of freedom
and the convergence difficulty of the maximum likelihood method, which is the appropri-
ate method for the econometric specification discussed below. The disadvantage of adding
the individual variables to one or two components that captures the maximum variance
possible of the original variables is that the resulting components do not have a direct in-
terpretation. However, it enables to identify if an improvement in the information systems,
in general, causes a larger presence of fast-food establishments. This effect can also be
compared with the respective effect of the other groups of variables.

4.2.1. Results-based management instruments.Table (3) also shows that the use of results-
based management instruments is not widespread in the district Municipalities. Only
34.7% of the districts have strategies for improving the quality of public services, and
slightly over one in four districts (28.5%) makes information relating to the Municipality’s
budget available to the public on the Web. In addition, one inevery four districts (25.1%)
generates performance indicators, and only one in five districts generates social, economic
and environmental statistical data (19.4%) and remunerates performance (19.6%). Finally,
only 14.3% generates efficiency indicators regarding the coverage of public services.
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TABLE 5. Correlation matrix: Number of fast-food outlets and use of information
systems.

locales sites sicat siper sipre sitra siarb silic sirat siaut

locales 1
sites .278 1
sicat .217 .171 1
siper .352 .536 .365 1
sipre .126 .451 .275 .510 1
sitra .388 .529 .227 .558 .194 1
siarb .355 .297 .433 .581 .407 .461 1
silic .262 .466 .389 .559 .330 .524 .729 1
sirat .353 .346 .380 .594 .407 .410 .769 .606 1
siaut .283 .315 .354 .479 .334 .364 .801 .698 .791 1

Source: Own calculations from the database.

As in the case of the information systems variables, the table of correlations of the
results-based management variables shows a high correlation between individual variables,
but in contrast to information systems, the correlation of each variable with number of out-
lets is much lower [see table (6)]. A PCA will allow us to reduce the dimensionality of
these results-based management variables. Due to this low correlation, it is expected, how-
ever, that the causal effect of the component on the presenceof fast-food establishments
will be less than the component related to information systems.

TABLE 6. Correlation matrix: Number of fast-food outlets and use
of results-based management instruments.

locales grinfo grind grweb grrem grefi grstrat

locales 1
grinfo .084 1
grind .074 .600 1
grweb .125 .424 .451 1
grrem .035 .502 .554 .401 1
grefi .069 .514 .617 .390 .551 1
grstrat .054 .515 .582 .426 .627 .654 1

Source: Own calculations from the database.

Urban development management instruments.Close to 96% of district Municipalities have
adopted participatory budget management instruments. Theuse of regulations and of the
organization and functions manual is also high, at 77.7 and 72.2%, respectively. Nearly
half of the districts (48.1%) have an institutional operating plan, but only 12% have envi-
ronmental management instruments.

As in the previous cases, Table (7) shows there is a relatively high correlation among
development management variables, and the correlation of each variable with number of
outlets is somewhat low, although not as low as for the results-based management variables.
Therefore, we may be able to identify a significant causal effect between development
management and the presence of fast-food establishments.
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TABLE 7. Correlation matrix: Number of fast-food outlets and use of urban de-
velopment management instruments.

locales igdpp igdpei igdpoi igdpga igdpsc igdrof igdmof

locales 1
igdpp .185 1
igdpei .137 .277 1
igdpoi .305 .315 .525 1
igdpga .126 .135 .383 .435 1
igdpsc .104 .299 .289 .250 .416 1
igdrof .286 .309 .482 .329 .257 .303 1
igdmof .204 .318 .477 .352 .306 .338 .888 1

Source: Own calculations from the database.

4.3. Determinants of fast-food demand.The determinants of fast-food demand estab-
lished in the expression forN∗ are population densityY, geographical surface area of the
district A, the proportion of the population demanding fast-foodq and the transportation
costs parameterτ . Density isY = T/A, whereT is the population of the district; thus, we
useT andA as regressors.

The transportation costs parameterτ can be interpreted as a measure of consumer prefer-
ences due to the convenience and availability typical of thefast-food industry. Convenience
can be interpreted as time saved in the preparation of food, while availability refers to ease
of access to a fast-food outlet (Jekanowski et al. 2001). We assume that this parameter is
a function of a vector of socioeconomic characteristicsZτ . Similarly, we assume that the
proportion of the population that demands fast-food also depends on a vector of socioeco-
nomic characteristicsZq. Thus, the vector of socioeconomic characteristics considered is
Zs = (Zτ ,Zq).

The source of socio-economic characteristics data we use inthis article corresponds
to the education, health, employment, income and expenditure modules of the ENAHO
corresponding to the years 2009-2014.12 As the observation unit of the ENAHO is the
household, the variables were averaged by district / year. The description of these variables
and descriptive statistics are shown in table (8).

4.4. Fixed costs and infrastructure. The fixed costsf of opening each fast-food outlet
are not available. However, we can postulate a relationshipbetween these costs and the
level of infrastructure of the district. Infrastructure refers to public works such as paved
streets, drinking water, sewerage and street lighting, among others. A certain stock of
infrastructure in a district is required for the operation of a fast-food establishment. For
example, in an extreme case, a local fast-food outlet in a district without drinking water
could only operate if it developed its own water supply and purification system. Therefore,
we can postulate thatf is a function of a vector of characteristicsZi related to infrastructure.

Fixed costs may also depend on the geographical location of the district, as the outlet
requires communication with the head office or owner of the franchise, which in general
operates in Lima, and requires access to supply markets located in other districts. Thus,
geographic location determines accessibility to the district or to telephone communications
or data transmission. More generally, distance to Lima and altitude can serve as proxies

12INEI (2017) provides a link to the source of the dataset.
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TABLE 8. Definition of variables and descriptive statistics

Variable Description Mean S.D.

Fast-food demand related variables
poblacion District population, millions 0.016 0.050
expfoodoutie Food expenditure outside the home, umldaa 1.455 1.810
incomeie Total net income, umldaa 17.3 18.2
almrestie Generally had lunch in restaurant, yes=1 0.275 0.367
cenrestie Generally had dinner in restaurant, yes=1 0.231 0.432
leveleducie Schooling, 1: No schooling; ... 11: Postgrad.c 4.243 1.155
supie District area, km2 788.9 1984.1

Fixed costs and infrastructure related variables
agcob Coverage of drinking water network, scale from 0 to 4b 3.427 0.909
apcob Coverage of public lighting network, scale from 0 to 4b 3.544 0.781
opi Office of investment planning, office exists=1 0.498 0.5
euclidie Euclidean distance to Lima, km 4.614 2.362
altitudie District altitude, thousand meters above sea level 2.048 1.461

Source: Own calculations from the database.
a umlda: local monetary units, annualized and deflated, thousands.
b 0: does not have, 1:<25%, 2:<50%, 3:<75%, 4:>75%.
c 1 No level; 2 Initial Education; 3 incomplete elementary school; 4 Complete Primary; 5 Incomplete
secondary school; 6 Complete secondary school; 7 Not in Univ.; 8 Full Univ.; 9 Incomplete Univ.;
10 Full Univ.; 11 Post-Graduate University.

of the degree of infrastructure development of the districtand of the logistics costs a fast-
food outlet faces in order to operate in the district, which can be the key to success in the
fast-food industry (Ritchie 1990). We thus use the Euclidean distance from Lima and the
average altitude of the district to approximate the degree of infrastructure development, and
the vector formed by these two variables is denotedZg. Thus, the vector of characteristics
related to fixed costs isZf = (Zi ,Zg).

To calculate the Euclidean distance of each district to Lima, the latitude and longitude of
each district was first converted from a degree/minute/second format to a decimal format:13

decimal degrees= degrees+
minutes

60
+

seconds
3600

Let Ai ,Oi andAL,OL be, respectively, the latitude and longitude of districti and of Lima
in decimal format. The shortest Euclidean distance, expressed in kilometers, from district
i to Lima is14

di = 111×
√

(Ai −AL)2+(Oi −OL)2.

The definition and descriptive statistics of these variables are also shown in table (8).
The variables for drinking water, public lighting coverage, and existence of an investment

13Geographical data of the districts were taken from INEI (2013).
14The distance that one degree of longitude covers at the equator is 111 kilometers. We assume that 111 is also
the distance one degree of longitude covers throughout the territory of Peru due to its proximity to the equator
(cfr. Deza & Deza (2016)).
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programming office were obtained from the RENAMU. It should be noted that the exis-
tence of an investment programming office can be considered an institutional type variable,
as it is part of the organization of the district Municipality. However, it is also related to in-
frastructure because it is an indicator of the existence of infrastructure projects completed,
in progress or not started. It is noteworthy that less than 50% of district Municipalities
have an investment programming office.

5. EMPIRICAL SPECIFICATION

Dependent variableynt represents the total number of fast-food outlets in each district
n y and each yeart of the 2009-2014 period, that is,ynt is a non-negative integer variable,
also termed a count variable. For a comprehensive review of the techniques for estimating
count variable models, refer to Cameron & Trivedi (2013). The Poisson model is often
appropriate for these cases. This model assumes thatynt, given a vector ofk covariates or
independent variablesXnt, has a Poisson distribution with parameterµnt:

f (ynt|Xnt) =
e−µnt µynt

nt

ynt!
,

whereµnt is a function ofXnt. In the log-lineal version,µnt = exp(X′
ntβ ) (exponential).

The parameters vector to estimate isβ . This in turn implies that both the mean and the
variance ofynt conditional toXnt areE (ynt|Xnt) =V (ynt|Xnt) = exp(X′

ntβ ).15

Count models can be generalized in different ways. A generaltwo-part model, typically
referred to as a Hurdle model, assumes that zeros and positives originate from different
data generation processes. In addition, the Zero-inflated Poisson (ZIP) model allows the
process that generates zeros to generate these in excess in relation to the Poisson distribu-
tion (Cameron & Trivedi 2010, 2013). These models were introduced by Mullahy (1986)
and Lambert (1992). The ZIP model adds a binary process with density f1 (·) (for example
Probit or Logit) to the density of the count variable. If the binary process generates the
value 0, with probabilityf1 (0), thenynt = 0. If the binary process generates the value 1
with probability f1 (1) = 1− f1 (0)thenynt is a count variable (with Poisson distribution)
that can be equal to 0,1,2, · · · . Thus, zeros can occur in two ways: from the execution of a
binary process or from the execution of a Poisson count variable that takes the value of 0.
The ZIP model then has a density:16

f (ynt|Xnt) =







f1 (0|Xnt)+ [1− f1(0|Xnt)] f2 (0|Xnt) si ynt = 0

[1− f1(0|Xnt)] f2 (ynt|Xnt) si ynt > 0

where

f1 (·|Xnt)∼ Logit, f2 (ynt|Xnt) =
e−µnt µynt

nt

ynt!
, µnt = exp

(

X′
ntβ

)

.

It should be noted that the explanatory variablesX′
nt may differ in f1 (·|Xnt) and in

f2 (ynt|Xnt). There is then a correspondence between each part of the ZIP model and the
economic cause of the number of fast-food outlets in a district.

15If random variabley has a Poisson distribution with parameterµ , the mean and variance ofy is alsoµ .
16In the case of the Hurdle model, the zeros are determined by the density f1 (·) Pr(y= 0) = f1 (0) and
Pr(y> 0) = 1− f1 (0). Positive counts originate from the truncated densityf2 (y|y> 0) = f2 (y)/ [− f1 (0)].
Refer to Cameron & Trivedi (2010, 2013) for the details.
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a: First, a district may not have outlets because demand, infrastructure characteris-
tics, fixed costs or institutional quality do not justify theinitial investment. This
happens with a probability

f1 (0|Xnt) .

b: Second, demand, infrastructure, fixed costs or institutional quality justify the pres-
ence of outlets, but the franchises are still in the process (transitory) of opening
the establishment. This happens with a probability

[1− f1(0|Xnt)] f2 (0|Xnt) .

c: Finally, demand, infrastructure, fixed costs or institutional quality justify the pres-
ence ofynt fast-food outlets with a probability

[1− f1(0|Xnt)] f2 (ynt|Xnt) .

Summing up, we use a ZIP functional form with two objectives in mind. First, the
Poisson model is a natural model to handle count data -our dependent variable is the num-
ber of outlets in each district, which may take non-negativeinteger numbers. Second, a
Zero-Inflated model accommodates excess zeros (relative tothe Poisson model) and al-
lows the specification of different models (different variables or estimated coefficients) for
the zero part and for the positive part. The coefficients of the ZIP model are estimated
using maximum likelihood procedures.17

Table 9 shows the hypotheses we can formulate about constructs and primitive vari-
ables. Some of the primitive variables may have no significant effect. For this reason,
we are stricter in hypotheses for constructs, that is, we postulate that the effect should be
positive or negative according to the case, while for the primitive variables we assume a
non-positive or non-negative effect (according to the case). Recall that our primary focus
is on the effect of institutions.

17Stata was used for all the estimations. The codes are available upon request.
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TABLE 9. Determinants of the number of fast-food outlets

Main determinant of Institutional aspect Primitive variable Prob of zero outlets # of outlets
# of outlets

Quality of institutions
Information systems (C) D I

Treasury (O) NI ND
Cadastre (O) NI ND
Operating licenses (O) NI ND
etc

Urban development management instr. (C) D I
Participatory budget (O) NI ND
Institutional strategic plan (O) NI ND
Environmental management plan (O) NI ND
etc

Results-based management instr. (C) D I
Statistical information (O) NI ND
Efficiency indicators (O) NI ND
Performance compensation system (O) NI ND
etc

Fast-food demand (C) D I
Population (O) NI ND
Food expenditure outside home (O) NI ND
Generally had lunch in restaurant (O) NI ND
Generally had dinner in restaurant (O) NI ND
Schooling (O) NI ND
District area (O) NI ND

Infrastructure (C) D I
Coverage of drinking water (O) NI ND
Coverage of public lighting (O) NI ND
Office of investment planning (O) NI ND
Euclidean distance to Lima (O) ND NI
District Altitude (O) ND NI

Notes: Source: Own elaboration. I: Increasing; D: Decreasing; ND: Non-decreasing; NI: Non-increasing. (C) means thatthe variable is a PCA construct (from
primitive variables), while (O) means that the variable is observed (a primitive variable).
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6. RESULTS

6.1. Principal component analysis.A PCA allows us to reduce the dimensionality of a
large number of variables or indicators that contain information regarding the same con-
cept. This is important for achieving convergence when it isnecessary to estimate a highly
non-linear model using maximum likelihood and the number ofobservations is not very
large (as in our case). This analysis proceeds in an iterative manner. The first step is to
identify the component that captures the highest variance in the original variables. The next
steps are implemented successively, identifying other components that explain any resid-
ual variance, which is the variance not explained by the firstcomponent. In this manner,
for K variables, it is possible to identifyK components. These components are ordered
by virtue of their construction. The first component explains the highest variance in the
data, the second explains the highest variance after removing the first component, and so
on. Therefore, the principal components are orthogonal to each other. The reduction in
dimensionality of the data is achieved by simply selecting the components with the highest
variance. There are no unanimous criteria used to define the number of components that
should be selected.

It is also possible to perform this analysis for all twenty-two variables instead of per-
forming a PCA separately for each sub-module (information systems, results-based man-
agement and development management instruments). In this case, the resulting construct
could be interpreted as a single measure of the institutional quality in each district. The
advantage of performing the PCA separately for each sub-module is that we can identify
channels through which institutional quality is reflected by a greater presence of fast-food
outlets. Besides, it is shown below (see the subsection “Selection of components”) that
while it is not possible to reduce the 22 primitive variablesto a single component, it is
possible to reduce the variables of each of the tree sub-modules to a single component.

The classification of the variables into three sub-modules follows the structure of the
RENAMU, it is confirmed by the high correlations between the variables within each sub-
module, and the variables within each sub-module are conceptually related: all the vari-
ables of the sub-module “information systems” relate to themunicipality’s capabilities to
use information efficiently; also, all of the variables of the sub-module “results-based man-
agement instruments” alternatively a factor analysis may be performed in order to imple-
ment classification into subgroups using a stringent standard. This type of factor analysis
is termed confirmatory because no structure is imposed a priori on the relationship among
the variables.18

Table (10) shows that the first component of the dimension of urban development man-
agement instruments explains 46.4% of total variance, while adding a second component
increases explained variance by 15.1%. Similarly, the firstcomponent of the dimension
of results-based management instruments explains 60.4% oftotal variance, and the second
component increases explained variance by only 11.3% [Table (11)]. Finally, the first com-
ponent of the dimension of information systems explains 53.5% of total variance, and the
second component increases explained variance by 12.6% [Table (12)].

We also performed a PCA for all the institutional variables and for the variables of
demand and of infrastructure and fixed costs. However, in none of the cases was it possible

18When the analyst has reasons to impose a structure a priori, aconfirmatory factor analysis can be performed
instead of an exploratory analysis. The confirmatory analysis allows the imposition of an initial structure on
the variables based on the intuition or judgment of the expert, which is taken into account by the procedure of
decomposition into the main components. This type of confirmatory analysis is completed with hypothesis testing
on the structure (Kolenikov 2009).
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TABLE 10. PCA: urban development management instruments.

Component Eigenvalue Difference Proportion Cumulative

1st 3.25344 2.19229 0.4648 0.4648
2nd 1.06115 .205456 0.1516 0.6164
3rd .855694 .045143 0.1222 0.7386
4th .810550 .319813 0.1158 0.8544
5th .490738 .072109 0.0701 0.9245
6th .418629 .308826 0.0598 0.9843
7th .109803 . 0.0157 1.0000

Source: Own calculations from the database.

TABLE 11. PCA: results-based management instruments.

Component Eigenvalue Difference Proportion Cumulative

1st 3.62538 2.943300 0.6042 0.6042
2nd .682082 .1372220 0.1137 0.7179
3rd .544860 .0871185 0.0908 0.8087
4th .457741 .0841569 0.0763 0.8850
5th .373584 .0572287 0.0623 0.9473
6th .316355 . 0.0527 1.0000

Source: Own calculations from the database.

TABLE 12. PCA: information systems.

Component Eigenvalue Difference Proportion Cumulative

1st 4.81849 3.685620 0.5354 0.5354
2nd 1.13287 .2694570 0.1259 0.6613
3rd .863410 .1286440 0.0959 0.7572
4th .734766 .2809660 0.0816 0.8388
5th .453800 .1050030 0.0504 0.8893
6th .348796 .0328722 0.0388 0.9280
7th .315924 .1430070 0.0351 0.9631
8th .172917 .0138853 0.0192 0.9823
9th .159032 . 0.0177 1.0000

Source: Own calculations from the database.

to reduce the variables to a single component. The analysis reveals that the first component
explains only 31.3% of variance, and five components are required to explain 64.2% of
variance. We found similar results for demand and for infrastructure.19

Selection of components.In this Section, we show that for the three groups of institutional
variables, the percentage of the variance explained decreases significantly when we move
from the first to the second component. There are two simple criteria to determine the

19The PCA tables for these three groups of variables are omitted for the sake of brevity but are available upon
request.
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appropriate number of components. The criterion of Kaiser (1960) and the Scree Plot cri-
terion proposed by Cattell (1966). Horn (1965) suggested that if the sample is finite, the
presence of eigenvalues higher and lower than one may simplybe due to bias by selection.
As the criterion of Kaiser (1960) is not robust to the presence of bias, Horn suggested cor-
recting this criterion by generating a large number of non-correlated random data, carrying
out a PCA for each case and averaging the results. Eigenvalues smaller than those gener-
ated by the random data are discarded on the basis that randomness may have generated
them.

The figure (2) shows a parallel analysis based on Horn (1965) for each PCA made
above.20 Note that the criteria of Kaiser (1960) and of Horn (1965) arenot very different, as
the eigenvalues generated by the technique proposed by Hornare close to 1, and from 1 the
graph flattens significantly. We therefore decided to retainthe components with eigenvalue
greater than 1, namely, to retain between one and two components for each dimension. The
Scree plot suggests eliminating the components from the flatportion of the graph (Cattell
1966). This criterion again suggests retaining between oneand two components of each
dimension. The graph of the eigenvalues of the PCA includingall variables is also shown.
The three criteria suggest retaining between four and five components. This is reasonable
given the greater number of variables considered. Finally,the figure (2) reveals that three
components of the PCA must be retained for demand and for infrastructure and fixed costs.
Table (13) shows the number of components selected for each group of variables.

TABLE 13. PCA: number of components.

Dimension Number of components

Institutions 4
- Urban development management instruments 1
- Results-based management instruments 1
- Information systems 1
Demand 3
Infrastructure and fixed costs 3

Source: Own calculations from the database.

20Our implementation follows the procedure developed by Dinno (2009).
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FIGURE 2. Parallel analysis: Horn’s criterion
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We conclude the PCA with the following remarks:

(1) The method is effective for reducing the dimensionalityof the institutional vari-
ables when these are grouped in the three sets mentioned above (information sys-
tems, urban development management instruments and results-based management
instruments).

(2) We cannot build a single measure for institutional quality from the variables in the
RENAMU. Although the dimensionality reduction is substantial, as we went from
23 variables to only 4 components, it is difficult to build an aggregate measure
for the institutions when it is not possible to capture a significant portion of the
variance of the set of institutional variables in a single component.

(3) It is indeed possible to build a measure of institutionalquality in each group using
the first component, as the parallel analysis generally suggests that the first or at
most the second component is sufficient to capture a significant portion of the
variance of the variables.

(4) We cannot achieve the same for demand and for infrastructure, as in both cases
the dimensionality reduction is not effective. In the case of demand, six variables
have to be reduced to three components, and in the case of infrastructure we must
also retain three components.

6.2. Econometric estimations.The ZIP model can be estimated by maximum likelihood,
as it is a fully parametric model. For each district, we are including a relatively large
number of controls for both demand and infrastructure (between 4 and 6 variables for
infrastructure and 7 for demand). Surface, altitude and distance to Lima are observable
fixed effects. Drinking water coverage and public lighting are not necessarily fixed but
its main variation is across districts. Hence, we assume that there are no unobserved fixed
effects. In such case the point estimate of the parameters can be made from the pooled data,
that is, considering each pair district-year as a distinct observation (Wooldridge (2010), ch.
18).

Given a maximum likelihood estimator, several methods for computation of standard
errores and test statistics can be used . The most commonly used methods yield default,
robust and cluster-robust standard errors (Cameron & Trivedi (2010), ch. 10). Due to the
nature of the dataset, statistical inference should be doneby taking into account that data
are grouped into clusters. The reason is that errors (characteristics that are unobserved by
the econometrician) are potentially correlated among observations of a same cluster. We
consider two possible sources of clustering. First, districts within the same province may
are in general close to each other. As a result of this geographical proximity, they may
have similar characteristics (same economic activities orcommon infrastructure such as
roads, bridges or energy supply. Second, the observations of different years for the same
district may also be clustered, again leading to correlatederrors. Clustering by province
assumes that all the errors of districts of the same provinceare related but are independent
of districts of other provinces. Clustering by district assumes that the errors of observa-
tions of different periods are related to the same district but are independent from different
periods. Failure to control for error correlation within clusters may lead to incorrect, small
standard errors, and misleadingly narrow confidence intervales and low p-values (Cameron
& Miller 2015).
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In general, the maximum-lilelihood estimatorβ̂ ML solves a system ofq first order con-
ditions of the general form21

O

∑
o=1

fo

(

β̂ML

)

= 0

wherefo(·) is aq×1 vector. Under appropriate assumptions it can be shown thatthe vector
β̂ML is normally distributed with meanβ and the following Variance-Covariance Matrix
(VCE) (Wooldridge (2010), ch. 13):
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where E(·) is an expectations operator andHo(β) is the hessian of the objetive function
(the log-likelihood of the sample). We need to obtain theestimatedvariance matrix of

V
(

β̂ ML

)

, denotedV̂
(

β̂ ML

)

, and the estimated standard errors, which are the square roots

of the diagonal elements ofV̂
(

β̂ ML

)

. This entails:

(1) replacingβ with β̂ML in (2);

(2) usingÂ = ∑oHo

(

β̂ML

)

for the first and third matrices in (2);

(3) making additional assumptions, such as independence over i and possibly speci-
fying a functional form for E

{

fo (β ) fp(β)′
}

.

Different assumptions lead to different estimates of the VCE. Their formulas are de-
tailed in Cameron & Trivedi (2010), Sections 10.4.5 to 10.4.7. Alternatives are:

(1) Robust estimate of the VCE (Cameron & Trivedi (2010), Section 10.4.5);
(2) Cluster-robust estimate of the VCE (Cameron & Trivedi (2010), Section 10.4.6);
(3) Heteroskedasticity- and autocorrelation-consistentestimate of the VCE (Cameron

& Trivedi (2010), Section 10.4.7).

In addition, the VCE can be estimated using bootstrap methods (Cameron & Trivedi
(2010), Section 10.4.8).22

Following the PCA conclusions, table (14) incorporates thefirst component of institu-
tions and the first three components of demand an ifrastructure. The variance calculation
considered is performed using clusters by province. Table (15) in the appendix shows the
estimates considering alternative VCE estimations. The conclusions do not change.

A positive coefficient sign in the first section is interpreted as usual: an increase in the
variable is associated with an increase in the number of outlets. In turn a positive coefficient
sign in the second part is interpreted as a greater probability of observing a zero.

The first component, demand, has the expected sign on both sides and is highly signif-
icant. An increase in demand causes an increase in the numberof outlets, and a reduction
in demand is associated with a higher probability of an absence of outlets. In contrast,
the infrastructure and fixed costs components are not significant in the second section, and
the first component of infrastructure is negative and significant in the section regarding the
number of outlets. A portion of the variability in infrastructure can probably be captured
by the presence of the investment programming office, which is positive and significant.

21In what follows we use the pairo,O instead of the usuali,N to be consistent with the panel nature of the dataset:
o indicates an observation, which is a pair district-year, and O= 6367. For double sums, we use the indiceso and
p.
22These methods are detailed in Cameron & Trivedi (2010), ch. 13.
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TABLE 14. Zero Inflated Poisson: First components of institutionsand all components of demand
and infrastructure

I II III IV

Number of fast-food outlets
Demand 0.3284** 0.3006** 0.3568** 0.2859**
Scores for component 2 -0.0124 -0.0374 -0.0127 -0.0373
Scores for component 3 0.1600** 0.1399** 0.1733** 0.1335**
Infrastructure -0.1370* -0.1480* -0.1410* -0.1470*
Scores for component 2 0.1332 0.1621 0.1192 0.1743
Scores for component 3 0.1039 0.1072 0.1154 0.0969
Urban development management instruments 0.2174* 0.1703
Investment planning office 1.6976** 1.7530** 1.7515** 1.7020**
Information systems 0.3306 0.3044
Results-based management instruments -0.0099 -0.0146
Absence of fast-food outlets
Demand -0.8915** -0.8513** -0.9602** -0.8636**
Scores for component 2 -0.4179** -0.3930** -0.4209** -0.4312*
Scores for component 3 0.2505 0.2208 0.3062 0.2381
Infrastructure -0.0636 -0.0704 -0.0624 -0.0652
Scores for component 2 -0.4976 -0.4541 -0.5658 -0.4552
Scores for component 3 -0.2410 -0.2109 -0.2757 -0.1761
Urban development management instruments -0.8684* -0.8395*
Investment planning office -0.4784 -0.4517 -0.7034 -0.2792
Information systems -0.5506* -0.4921*
Results-based management instruments 0.4346** 0.5278**

χ2 4726 15298 3613 22819
AIC 2544 2532 2561 2503

Notes: * and ** represent significance at 5 and 1% respectively. VCE calculated considering clusters at the
province level. Estimation includes a constant and dummiesper period. Source: own calculations from the
database, using Stata’s routinezip (StataCorp 2013).p= 0.000,N = 6367 in all the estimations.

The investment programming office has a particularly significant relationship with the
number of outlets. This office is responsible for the implementation, management and
evaluation of public investment projects in the districts.Thus, it can also capture the het-
erogeneity of the districts in terms of infrastructure (public expenditure in communications,
transportation, etc.). In this manner, as investment companies require an effective logistics
system, good district infrastructure entails a reduction in their costs.

The information systems variable positively affects the presence of outlets. The imple-
mentation of information systems in the Municipal administration can contribute to mak-
ing Municipal management more efficient. As a result, a higher degree of implementation
of these systems can create a favorable environment for new investments in the districts.
The variable related to urban development management instruments also positively affects
the presence of outlets. Better development management canpromote adequate spaces
for commercial or even industrial real estate projects in the cities. Better urban planning
can also promote the establishment of shopping centers in the cities, which in turn attract
fast-food outlets to the districts.
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In contrast, the variable related to results-based management instruments negatively af-
fects the presence of outlets. It is likely that results-based management is promoted in
districts with little development (and infrastructure). It is a management strategy focused
on increasing the effectiveness of development policies byconsidering practical tools for
strategic planning, budget programming and implementation, risk management, monitor-
ing and evaluation of the results of social and productive investments focused on the poor-
est sectors (water and sanitation projects, nutrition and basic education) (Pietro-Hormaza
2012).

The tables of the analysis of the significance of each institutional variable when it is in-
dividually added are shown in the appendix [Tables (16), (17), (18) y (19)]. The variables
with the expected sign are environmental management plan and availability of manual of
organization of functions [Table (16)], and availability of computer systems for person-
nel, budget, treasury and paperwork processing [Table (18)] and for operating licenses
[Table (19)]. These variables help the establishment of fast-food outlets by being related
directly to the effectiveness of achieving the objectives of the Municipality. For example,
the paperwork processing and operating licenses systems can reduce bureaucracy, while
the personnel computer system can be a positive indicator ofthe professionalism of the
employees of the Municipality.

However, there are variables that have the opposite sign to that expected: availability of
a participatory budget [Table (16)] and availability of strategies to improve the quality of
public services [Table (17)]. Having a participatory budget could be a sign of bureaucracy,
while having strategies to improve the quality of public services could be associated with
the need to improve on poor quality.

Finally, Table (20) includes primitive variables related to infrastructure and demand.
Food expenditure outside home, generally having lunch in a restaurant and schooling are
significant and positive in the part for the number of outlets, while net income and school-
ing are significant and negative (which is also the expected sign) in the part that explains
the absence of fast-foods. Variables related to infrastructure are in general not significant,
except Distance to Lima in the part for the number of outlets.However, having an office
for investment planning is significant and positive in this part. It may be the case that
this variable, which is considered as institutional, is also positively related to the level of
infrastructure in the district.

7. CONCLUSIONS

While it is difficult to build a single measure of institutional quality, in this article we
showed that it is possible to build measures for certain institutional aspects. Specifically,
we built quality indicators of urban development management, results-based management
and information systems usage. In general, urban development and systems affect mainly
the presence of outlets (explaining the absence of zeros) but do not typically affect the
number of outlets. The existence of an investment programming office is also relevant for
determining the number of outlets. All these variables can operate in two possible manners:
improving the operational efficiency of the Municipality and encouraging investment in
infrastructure.

The variable related to results-based management negatively affects the presence of
outlets, contrary to one of our hypotheses. A possible explanation is that this institutional
quality measure is directly related to the district’s poverty level. Poor, low-income commu-
nities require public funds for anti-poverty programs. Municipalities must account for the
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efficient use of these funds and a possible way to achieve thisis through the implementation
of results-based management instruments within the municipality. 23

The literature suggests that high institutional quality attracts FDI. In addition, such FDI
contributes to development mainly if there is institutional quality (Jude & Levieuge 2015).
This study confirms the first relationship and indirectly suggests that institutional quality
improvements can lead to improvements in the economic development of a country.

This study also confirms that fixed costs and their relationship to the infrastructure and
institutional quality (which as we argue, are related) are highly relevant for the expansion
of franchises to new markets. Institutional features like urban development management
and information systems may play an important role in encouraging the entry of franchises
and, more generally, attract FDI. We point at two mechanisms: (ii) urban development
management instruments and information systems may facilitate the expansion of infras-
tructure in the district, lowering entry costs of franchises; (ii) development instruments and
information systems may facilitate the formulation and evaluation of expansion projects of
franchises by providing useful information regarding future infrastructure expansion plans,
which are formulated with less uncertainty.

Peru’s national government has been pushing for various policies to promote foreign
investment and strengthen the governance in municipalities. Examples include: (i) the
Commission for the Elimination of Bureaucratic Barriers (CEM) of the National Institute
for the Defense of Competition and Protection of Intellectual Property, and (ii) the cre-
ation platforms to improve the attention to citizen’s requests (MAC). CEM’s objective is to
monitor compliance with the requirements, limitations, charges and prohibitions of public
administration Entities that impact on the access or permanence of economic agents in the
market. MAC program is considered as core to the Modernization Policy in Peru and al-
lows to improve the quality of the services provided by the State and improve The access
of citizens to such services.

Therefore there is complementarity or synergy between these programs and the good
institutional quality in local governments. On the contrary, poor local institutions can be
an obstacle to the successful implementation of national programs. Many indicators are
particularly relevant: information systems (in particular licensing systems), the investment
programming office, and urban development management tools, such as the formulation
of the institutional strategic plan. Therefore, efforts toimprove these institutional aspects
impact on the effectiveness of national investment promotion programs.

Further, Peru has been establishing trade agreements with Chile, Canada, Brazil, United
Mexican States, among other countries. These agreements require the elimination of dou-
ble or multiple taxations of transnational corporations. The improvement in tax informa-
tion systems thus contributes to the benefits of trade agreements translating into a greater
presence of foreign companies in the country.

Finally, limitations in availability of data at regional level didn’t allow us to analyze
other factors that affect entry decisions in the fast-food industry in Peru, such as corruption
and crime. See Ali et al. (2010), Du et al. (2008a) for studies that assess the relation-
ship between corruption and crime (among other factors) andFDI in general, and Charron
et al. (2010) for quality of government measures (Rule of Law, Corruption, Quality of the
Bureaucracy and Democracy & Strength of Electoral) at the subnational level.

23Results-based management can strengthen accountability in budgeting and execution of funds for social pro-
grams. Refer to Asian Development Bank (2006) and United Nations Development Group (2011) for more on
this.
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TABLE 15. ZIP. Institutions and PCA components of demand and infrastructure: VCE comparison

I II III IV

Number of fast-food outlets
Demand 0.2859** 0.2859** 0.2859** 0.2859**
Scores for component 2 -0.0373 -0.0373 -0.0373 -0.0373
Scores for component 3 0.1335 0.1335** 0.1335 0.1335
Infrastructure -0.1470 -0.1470* -0.1470* -0.1470*
Scores for component 2 0.1743 0.1743 0.1743 0.1743
Scores for component 3 0.0969 0.0969 0.0969 0.0969
Urban development management instruments 0.1703 0.1703 0.1703 0.1703
Results-based management instruments -0.0146 -0.0146 -0.0146 -0.0146
Information systems 0.3044 0.3044 0.3044** 0.3044*
Investment planning office 1.7020** 1.7020** 1.7020** 1.7020**
inflate
Demand -0.8636** -0.8636** -0.8636** -0.8636**
Scores for component 2 -0.4312* -0.4312* -0.4312** -0.4312**
Scores for component 3 0.2381 0.2381 0.2381** 0.2381**
Infrastructure -0.0652 -0.0652 -0.0652 -0.0652
Scores for component 2 -0.4552 -0.4552 -0.4552 -0.4552
Scores for component 3 -0.1761 -0.1761 -0.1761 -0.1761
Urban development management instruments -0.8395* -0.8395* -0.8395** -0.8395**
Results-based management instruments 0.5278* 0.5278** 0.5278** 0.5278**
Information systems -0.4921 -0.4921* -0.4921** -0.4921**
Investment planning office -0.2792 -0.2792 -0.2792 -0.2792

chi2 236 22819 281 256
aic 2503 2503 2503 2503
p 0.000 0.000 0.000 0.000
N 6367 6367 6367 6367

Notes: * and ** represent significance at 5 and 1% respectively. Estimation includes a constant and dum-
mies per period. Estimation I: VCE calculated considering clusters at the district level. Estimation II: VCE
calculated considering clusters at the province level. Estimation III: Robust VCE. Estimation IV: VCE calcu-
lated by bootstrap. Source: own calculations from the database, using Stata’s routinezip (StataCorp 2013).
P= 0.000,N = 6367,AIC = 2471 in all the estimations.
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TABLE 16. ZIP. Urban development management systems: Individualitems

igdpp igdpei igdpoi igdpga igdpsc igdrof igdmof

Number of fast-food outlets
Investment planning office 2.0445** 1.6973** 1.7081** 1.7171** 1.7960** 1.7964** 1.7439**
Demand 0.3548** 0.3464** 0.3691** 0.3549** 0.3413** 0.3259** 0.3513**
Scores for component 2 -0.0121 -0.0074 0.0206 -0.0066 -0.0030 -0.0640 -0.0142
Scores for component 3 0.1726** 0.1716** 0.1975** 0.1754**0.1718** 0.1380** 0.1681**
Infrastructure -0.1392* -0.1377* -0.1597** -0.1414* -0.1601** -0.1078 -0.1409*
Scores for component 2 0.1177 0.1181 0.1282 0.1203 0.1429 0.1121 0.1232
Scores for component 3 0.1164 0.1050 0.1327 0.1191 0.1349 0.0924 0.1125
Participatory budget -1.4640**
Institutional strategic plan 0.0798
Institutional operational plan -0.2746*
Environmental management plan 0.0297
Citizen security plan 0.2211
Regulation of organization and functions 1.1719
Organization and function manual 0.1794
Absence of fast-food outlets
Investment planning office -0.4107 -0.5242 -0.6599 -0.6530-0.6155 -0.6055 -0.6685
Demand -0.9292** -0.9089** -0.8894** -0.9067** -0.9340** -0.9485** -0.9242**
Scores for component 2 -0.4059** -0.4299** -0.3828** -0.3952** -0.4054** -0.4451* -0.4068**
Scores for component 3 0.2807 0.2905 0.2762 0.2660 0.2836 0.3420 0.2432
Infrastructure -0.0596 -0.0689 -0.0692 -0.0464 -0.0704 -0.0918 -0.0572
Scores for component 2 -0.5324 -0.5084 -0.5078 -0.5687 -0.5192 -0.4750 -0.5121
Scores for component 3 -0.2873 -0.2343 -0.2526 -0.2824 -0.2765 -0.2707 -0.2456
Participatory budget -1.1370
Institutional strategic plan -0.8648
Institutional operational plan -0.7521
Environmental management plan -0.4788*
Citizen security plan 0.0551
Regulation of organization and functions 0.5342
Organization and function manual -0.9044*

χ2 40148 3703 2578 5501 14767 6473 3042
AIC 2567 2551 2562 2566 2558 2552 2565

Notes: * and ** represent significance at 5 and 1% respectively. VCE calculated considering clusters at the province level. Estimation includes a
constant and dummies per period. Source: own calculations from the database, using Stata’s routinezip (StataCorp 2013).p= 0.000,N = 6367
in all the estimations.
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grinfo grind grweb grrem grefi grstrat

Number of fast-food outlets
Investment planning office 1.7751** 1.7679** 1.6653** 1.7856** 1.7554** 1.7548**
Demand 0.3412** 0.3550** 0.3602** 0.3532** 0.3615** 0.3540**
Scores for component 2 0.0017 -0.0078 -0.0416 -0.0020 -0.0284 -0.0096
Scores for component 3 0.1795** 0.1754** 0.1570** 0.1761**0.1696** 0.1750**
Infrastructure -0.1350* -0.1432* -0.1430** -0.1429* -0.1343* -0.1400*
Scores for component 2 0.1228 0.1207 0.1113 0.1216 0.1162 0.1160
Scores for component 3 0.1063 0.1178 0.1196 0.1204 0.0996 0.1138
Social, economic and environmental statistical information 0.1319
Indicators of efficiency of public expenditure 0.0093
Budget information available on the web -0.1568**
Performance compensation system 0.0360
Coverage of public services efficiency indicators -0.1442
Strategies for improving the quality of public services 0.0175
Absence of fast-food outlets
Investment planning office -0.6780 -0.6482 -0.7683 -0.6775-0.7166 -0.6919
Demand -0.9378** -0.9472** -0.9253** -0.9359** -0.9528** -0.9618**
Scores for component 2 -0.4010** -0.4156** -0.4222** -0.3982** -0.4324** -0.4378**
Scores for component 3 0.2852 0.2905 0.2693 0.2932 0.2939 0.3100*
Infrastructure -0.0609 -0.0693 -0.0605 -0.0671 -0.0729 -0.0549
Scores for component 2 -0.5264 -0.5486 -0.5362 -0.5379 -0.5465 -0.5634
Scores for component 3 -0.2873 -0.2692 -0.2792 -0.2690 -0.2379 -0.3019
Social, economic and environmental statistical information 0.2700
Indicators of efficiency of public expenditure 0.5257
Budget information available on the web -0.0722
Performance compensation system 0.5424
Coverage of public services efficiency indicators 0.7538
Strategies for improving the quality of public services 0.8409**

χ2 13140 2680 4709 3117 3454 5466
AIC 2566 2566 2565 2567 2555 2555

Notes: * and ** represent significance at 5 and 1% respectively. VCE calculated considering clusters at the province level. Estimation includes a constant
and dummies per period. Source: own calculations from the database, using Stata’s routinezip (StataCorp 2013).p = 0.000,N = 6367 in all the
estimations.
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TABLE 18. ZIP. Result-based management systems: Individual items

sites sicat siper sipre sitra

Number of fast-food outlets
Investment planning office 1.7460** 1.7023** 1.7805** 1.6850** 1.7082**
Demand 0.3461** 0.3452** 0.3179** 0.3437** 0.3513**
Scores for component 2 -0.0313 -0.0092 -0.0574 -0.0120 -0.0188
Scores for component 3 0.1550** 0.1696** 0.1349** 0.1588**0.1677**
Infrastructure -0.1281* -0.1376* -0.1272* -0.1229 -0.1403*
Scores for component 2 0.1155 0.1333 0.1362 0.1050 0.1258
Scores for component 3 0.1094 0.1184 0.0735 0.0956 0.1210
Treasury Information systems 0.4106
Cadastre Information systems 0.1150
Human resources Information systems 0.5697**
Budget Information systems 0.2450**
Documentary procedures Information systems 0.1191
Absence of fast-food outlets
Investment planning office -0.7148 -0.6877 -0.4018 -0.6681-0.5744
Demand -0.9258** -0.8969** -0.8932** -0.9302** -0.8255**
Scores for component 2 -0.4296** -0.3833** -0.4271** -0.4222** -0.3764**
Scores for component 3 0.2683 0.2481 0.2372 0.2771 0.2261
Infrastructure -0.0670 -0.0561 -0.0563 -0.0726 -0.0684
Scores for component 2 -0.4981 -0.5464 -0.4471 -0.4973 -0.5280
Scores for component 3 -0.2694 -0.2445 -0.2014 -0.2609 -0.2545
Treasury Information systems -1.2630*
Cadastre Information systems -0.5019
Human resources Information systems -1.0307**
Budget Information systems -0.3592
Documentary procedures Information systems -1.3856**

χ2 10512 4972 2971 4735 2510
AIC 2551 2563 2518 2557 2543

Notes: * and ** represent significance at 5 and 1% respectively. VCE calculated considering clusters at the province level.
Estimation includes a constant and dummies per period. Source: own calculations from the database, using Stata’s routine
zip (StataCorp 2013).p= 0.000,N = 6367 in all the estimations.
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siarb silic sirat siaut

Number of fast-food outlets
Investment planning office 1.7389** 1.7628** 1.7272** 1.7401**
Demand 0.3516** 0.3233** 0.3597** 0.3547**
Scores for component 2 -0.0114 -0.0242 -0.0164 -0.0097
Scores for component 3 0.1727** 0.1590** 0.1698** 0.1741**
Infrastructure -0.1478* -0.1481* -0.1339* -0.1413*
Scores for component 2 0.1179 0.1724 0.1201 0.1177
Scores for component 3 0.1210 0.1185 0.1138 0.1168
Arbitration Information systems 0.0828
Operating licences Information systems 0.3786**
Tax administration Information systems -0.1678
Property Tax Appraisal Information systems 0.0126
Absence of fast-food outlets
Investment planning office -0.6921 -0.6028 -0.7439 -0.7096
Demand -0.9235** -0.8997** -0.9379** -0.9164**
Scores for component 2 -0.4037** -0.3850** -0.4112** -0.4017**
Scores for component 3 0.2770 0.2583 0.2773 0.2691
Infrastructure -0.0639 -0.0586 -0.0510 -0.0593
Scores for component 2 -0.5333 -0.5299 -0.5568 -0.5311
Scores for component 3 -0.2769 -0.2608 -0.2867 -0.2725
Arbitration Information systems 0.0023
Operating licences Information systems -0.4238
Tax administration Information systems 0.1977
Property Tax Appraisal Information systems -0.1673

χ2 5998 2862 2085 6326
AIC 2572 2539 2570 2572

Notes: * and ** represent significance at 5 and 1% respectively. VCE calculated considering clusters at the
province level. Estimation includes a constant and dummiesper period. Source: own calculations from the
database, using Stata’s routinezip (StataCorp 2013).p= 0.000,N = 6367 in all the estimations.



41

TABLE 20. Zero Inflated Poisson: First component of institutions,all other controls

I II III IV

Number of fast-food outlets
Food expenditure outside home 0.1591 0.1371** 0.1330** 0.1428**
Total net income 0.0025 0.0057 0.0046* 0.0033*
Generally had lunch in a restaurant 0.6721 0.9207 0.6583** 0.6107**
Generally had dinner in a restaurant -0.2912 -0.2920 -0.3099 -0.3235
Schooling 0.3076 0.2548 0.2072* 0.2049**
Population 0.4019 0.4354 0.3017 0.2590
District area -0.0006 -0.0006 -0.0006 -0.0006
Coverage of drinking water 0.0605 0.0728 0.1205 0.1424
Coverage of public lighting 0.7720 0.9602 0.9895 0.5372
Distance to Lima 0.0538* 0.0572 0.0698* 0.0636
District altitude -0.1124 -0.0568 0.0075 -0.0401
Urban development management instruments 0.2548 0.2159
Investment planning office 1.9055 2.4409** 2.2707** 2.2372**
Results-based management instruments -0.0176 -0.0113
Information systems 0.3564 0.3284
Number of fast-food outlets
Food expenditure outside home 0.1564 0.2337 0.2163 0.2533
Total net income -0.0335* -0.0388 -0.0330** -0.0341**
Generally had lunch in a restaurant -0.4934 -0.2004 -0.4497-0.4260
Generally had dinner in a restaurant 0.2323 0.5762 0.4440 0.4332
Schooling -0.7994 -1.1054* -1.0857** -1.0774**
Population -19.1105 -22.7250 -17.2692 -16.1071
District area -0.0003 -0.0003 -0.0004 -0.0003
Coverage of drinking water -0.1406 -0.2541 -0.1382 0.0312
Coverage of public lighting -0.8592 -0.5040 -0.5153 -1.4868
Distance to Lima 0.0931 0.1618 0.0890 0.0993
District altitude -0.0534 0.0269 -0.0337 -0.0294
Urban development management instruments -0.7847 -0.7776
Investment planning office 0.3860 1.0318 0.8379 0.9857
Results-based management instruments 0.3461 0.4750**
Information systems -0.4222* -0.3999*

χ2 27920 18835 44078 271440
AIC 2429 2446 2417 2397

Notes: * and ** represent significance at 5 and 1% respectively. VCE calculated considering clusters at the
province level. Estimation includes a constant and dummiesper period. Source: own calculations from the
database, using Stata’s routinezip (StataCorp 2013).p= 0.000,N = 6367 in all the estimations.


