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Abstract— The research confirms the positive impact of regulation on investment and delivery of services the infrastructure for developed
OECD countries and finds that this claim is equally valid in a case of a developing country such as Bangladesh. The results support the
notion that introducing market forces and competition into the infrastructure sectors such as energy, transport and telecommunications are
conducive to increased investment and output of corresponding infrastructure sectors. The empirical research is conducted using specially
reconstructed sets o infrastructure regulatory indicators for energy, transport and telecommunications for Bangladesh for the same period
of 1975 — 2013 to exactly mirror the existing OECD infrastructure indicators datasets.
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1 INTRODUCTION

he aim of this paper is to explore how does regulation in

infrastructure influence investment and output in infra-

structure. Infrastructure provision has undergone major
changes in the last several decades that is marked by moving
away from the concept where only public sector was respon-
sible for infrastructure provision. This de-statization of infra-
structure delivery, that firstly begun in developed countries to
be soon followed by developing countries, was facilitated by
establishment of independent regulatory authorities that were
mandated to allow introduction of competition in the infra-
structure provision. Since the investment in infrastructure is
most cases high and irreversible the aim of the independent
regulatory authorities is to provide a balanced regulatory en-
vironment that will avoid cases of both public provision fail-
ure of under-provision of services and market failure of provi-
sion services that are priced above the social optimum. This
balancing act between these two risks results puts a great em-
phasis on the role of regulation in infrastructure and puts re-
sponsibility on the independent regulatory agencies. The IRAs
are tasked with ensuring a regulatory environment and incen-
tives addressing the risk of the investors while at the same
time ensuring provision of quality services at an acceptable
price.
In order to address the questions of how these relatively re-
cent regulatory changes affect the investment and output in
infrastructure we focus our analyisis on the sectors of energy,
transport and telecommunications. We test the hypothesis that
improved infrastructure sector regulation results in improved
investment and delivery of services in the corresponding in-
frastructure sectors. The empirical research is conducted on 25
OECD countries and we also extend the same analysis beyond
the developed countries by testing it on a case of a developing

country such as Bangladesh.

Proving that this notion is also valid for a developing country
such as Bangladesh, as Loayza and Odawara (2010) do on a
case of Egypt, can have a significant demonstrational effect
reinforcing the message to the policy makers in developing
countries that it is both possible and it is within their remit
and mandate to improve or create better regulatory environ-
ment. By improving infrastructure regulations among other
things they can, firstly, bring investment in the infrastructure
sectors, and, secondly, increase the efficiency of the output
resulting in improved output and delivery for the citizens at
the same level of investment.

2 REGULATION, INVESTMENT AND OUTPUT IN INFRA-

STRUCTURE

2.1 Channels via which regulation affects economic
growth and investment

Primary mechanism through which regulation affects growth
is through the process of restructuring and factor reallocation
that drives economic growth and is also widely known as
Schumpeterian “creative destruction” (Schumpeter, 1942).
This is a process of old products, services, technologies being
replaced with newer and more efficient or completely differ-
ent ones. This process permits economies to adapt to and to
exploit new technological innovations and to evolve along
with the changing economic environment (Aghion & Howitt,
2006; Caballero & Hammour, 2000). The process of growth
through creative destruction has been researched by studying
the relationship of the rate of economic growth and the
amount of capital per efficiency unit of labor (Aghion & Ho-
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witt, 2006). They produce a curves diagram showing that a
higher rate of growth implies a faster rate of technological
progress and therefore a faster-growing labor force (in effi-
ciency units). Aghion and Howitt (2006) conclude that the lev-
el of research and development in the economy determines the
rate of technological progress and therefore the long-run rate
of economic growth. Caballero and Hammour (2000) argue
that proper institutional environment is necessary in order for
the creative destruction process to take place efficiently and
that weak institutions and regulatory environment can slow or
halt the creative destruction process allowing low-
productivity units survive longer than they would have oth-
erwise and in an efficient equilibrium. Low-productivity firms
remaining longer in the market is either facilitated by regula-
tion preventing entry of new firms or by existence of a less
explicitly anti-competitive regulation such as price floors as
elaborated by Carranza et al. (2009).

Another channel influencing the growth is the compliance cost
and red tape costs relating to regulation where increased
compliance costs can influence firms decision to invest or ex-
pand existing capacity. Additional channel through which
regulation affects growth is its ability to impose a ceiling on
the rate of return on capital which can in turn also influence
the production decisions of firms. Averch and Johnson (1962)
wrote that the rate ceilings on capital can affect the input mix,
namely the demand for capital relative to labour. And finally,
regulation, and for that sake privatization can disrupt the
agency equilibrium (positively or negatively) by changing the
ownership arrangement. Nicoletti and Scarpetta (2003) work
claim that incentives for monitoring, cost efficiency, and inno-
vation may be stronger for private firms since owners get the
full benefit from each of these actions.

2.2 Regulations and investment output in
infrastructure

Empirical research has insofar found a negative effect of ex-
cessive sector regulation on GDP, capital accumulation and
multifactor productivity in infrastructure. The existing body of
empirical studies has also focused mainly on the OECD coun-
tries (e.g. Alesina 2005; Wolfl 2010; Sunderland 2011) and this
is simply due to the fact that such infrastructure regulatory
indicators for infrastructure are only available and maintained
for OECD countries. The existing sector-level empirical re-
search generally confirms the theoretical postulates that
growth in general and sector investment and output in partic-
ular are negatively impacted by regulation that is making en-
try of firms difficult, or, is not allowing proper competition
and hence innovation in the economy. The impact of regula-
tion on sector investment and output has been studied inten-
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sively by Nicoleti and Scarpetta 2003; Conway 2006; Grifith
2006; Aghion and Howwit 2006 with various independent
variables used to test the relations between regulation and
sector investment and output.

Using unique questionnaire, Sutherland et al (2011) find a con-
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firmation that beyond the introduction of competitive forces
into the infrastructure sector, other regulatory environment
aspects such as for example the independence of the regulato-
ry agency plays similarly important role in attracting invest-
ment in infrastructure. Loayza and Odawara (2010) find sig-
nificant and positive links in Egypt between sector regulation
for electricity, telecommunication and transport and economic
growth. Wolfl et al (2010) finds significant impact of sector
regulation on growth while Bouis (2011) finds that regulations
have negative impact on multifactor productivity (MFP).
Wolfl et al (2010) investigates regulatory patterns in this ex-
tended set of countries as compared to the OECD countries
and analyses the link between regulation and growth. Howev-
er, their study only uses data for years 2003 and 2008 for
which general PMR indicators are available using Country-
Product-Dummy approach (Summers, 1973; Diewert, 2005;
Prasada, 2005).

Arnold et al (2008) find evidence that reforms in service sector
in India (telecommunication, transport and banking) have had
significant effect on productivity of both local and foreign-
owned manufacturing forms in India. Griffith and Harrison in
(2004) use a two-step strategy in estimating the effect of the
PMR with first step estimate the effect of PMR on level of rents
with the second step being estimating the effect of variations
in mark-up on factor accumulation R&D. In their work, which
this research is extending into developing world, Alesina et al
(2005) explore the sectors in OECD countries and try to test its
links and impact on the investment in this sector. Alesina
(2005) uses country and sector indicators from OECD of non-
manufacturing sectors and test it effects on capital accumula-
tion. They group the OECD ETRC Data for these 7 non-
manufacturing sectors into: 1), electricity gas and water, 2)
communication and post, and, 3) transport and storage. Tight
PMR negatively affects investment with capital market imper-
fections and information asymmetries about substitutability
between internal and external sources of finance affecting only
SMEs and young firms and not companies that usually work
in natural utilities sectors. Indirect impact on investment as
opposed to the direct approach employed by Alesina, is
adopted by Grifith who tests regulation impact on investment
through the effect on the markup in service sectors. He tests
the regulation directly on the investment which is in effect
extension of approach by Blanchard and Giavazzi in (2003).
Loyaza (2005) finds that PMR slows down the reallocation of
resources following a shock to the economy. Both sets of re-
search find that reduction in regulation has a sizable and posi-
tive effect on investment rate.

2.3 Operationalization of channels of impact into
workable indicators

Operationalizing the theoretical channels of impact of regu-
lation on infrastructure provision into workable indicators and
datasets has been done by OECD that with its ETRC indicators
captures the regulation and regulatory policy in several key
areas.

Entry conditions: Regulatory barriers to entry affect the in-
frastructure investment and output through creating obstacles
to efficient investment by allowing abuses of the existing
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firms” dominant position. While OECD economies have re-
moved most of the barriers to entry that is not always the case
for Bangladesh with an exception for its telecommunication
sector where it more closely mirrors the lifting of entry restric-
tions similarly to most OECD countries. While, there was a
notably slower progress in relaxing the entry conditions in
energy and particularly gas sector in OECD countries they
have still implemented regulation allowing third-party access.
Bangladesh has not fully allowed entry in the areas electricity
and gas even though the country is in a great need of invest-
ment and output in these areas something that is still hamper-
ing the potential for economic growth of the country.

Public ownership and provision of infrastructure: The de-
cline of public ownership partly reflects recognition among
OECD governments that it often contributes to either ineffi-
cient investment in infrastructure or at the other extreme, un-
derinvestment. Public investment may also lead to the misal-
location of resources across regions and sectors due to political
rather than economic reasons. This issues are being addressed
through also allowing private investment in infrastructure
while regulating and monitoring that the provision of services
and prices are not above the social optimum.

Unbundling and market structure: The vertical unbundling
by creating markets and allowing market forces in them has
been done by introducing accounting and legal separation,
operation separation, ownership separation or by forming
club ownership. This is done with a purpose of preventing
strategic behavior of a vertically-integrated incumbent in in-
frastructure with a natural monopoly of networks that limits
competitors” access to its regulated infrastructure. Most OECD
countries have to various extent introduced vertical unbun-
dling in transport, telecommunication and energy in order to
create greater competitive pressure for efficient infrastructure
investment while Bangladeshis still lagging behind.

OECD ETRC database

The most complete database for infrastructure regulation
are the OECD ETRC infrastructure regulatory indicators for
seven infrastructure sectors (Gas, Electricity, Airlines, Roads,
Railways, Post and Telecoms) that are available and main-
tained by the OECD for its member states for the period be-
tween 1975 and 2013 (Appendix 1). Key characteristics (Table
1) that the OECD-style sector regulations capture are: a) allow-
ing competition by allowing entry, b) creating equal playing
ground for public and private investors, and, c) creating mar-
kets by unbundling vertically integrated monopolies. Due to
their nature in the research these seven sectors are often com-
bined in three general infrastructure sectors: Energy (Gas and
Electricity), Transport (Airlines, Railways and Roads) and Tel-
ecommunications (Post and Telecom). There should be anoth-
er distinction made that some of them are concerning with
both the building and the usage/operation of the infrastruc-
ture (Energy, Telecommunications) while the other (Trans-
port) has a shortcoming of only analyzing the usage of existing
transport infrastructure and not the building of the transport
infrastructure itself. The scale of ETRC infrastructure indica-
tors ranges from 0 (least restrictions) to 6 (most restrictions).
Sub-indicators are measured and then an aggregate indicator

for sectors is constructed according to the weighting formulae.
It should be noted that the OECD infrastructure indicators
while capturing regulatory policy they do not capture firstly,
the regulatory governance processes and institutions, and,
secondly, they are also de jure indicators with lack of insight
of the enforcement of the adopted policies which is particular-
ly important as shown here for a developing country such as
Bangladesh where enforcement of regulation is lacking.

Table 1: OECD ETRC (Energy, Transport, and Communica-
tions) indicators

Regula- Definition Applies to Measurement
tion
Sub-
Indica-
tor
Entry Indicators for en- | Airlines, tele- Legal  condi-
barriers | try regulation focus | coms, electrici- | tions to entry,
on terms and condi- | ty, gas, post, | liberalization  of
tions for third party | rail, road domestic markets,
access (TPA) and the restrictions in
extent of choice of number of com-
supplier for con- petitors.
sumers.
Public Indicators for pub{ Airlines, tele- Percentage of
owner- | lic ownership record coms, electrici- | shares of compa-
ship the prevailing owner- ty, gas, post, | nies owned by
ship structure in the rail government, own-
various segments off ership structure of
the sectors, ranging largest compa-
from fully private to nies in the market
fully public.
Vertical Indicators for | Electricity, Degree of ver-
integra- | vertical integration | gas, rail tical integration in
tion focus on whether an industry, de-
competitive  activi- gree of separation
ties such as genera- across segments of
tion, production, an industry (e.g.
physical ~ network supply from dis-
and supply of goods tribution of gas).
and services to the
final consumer are
separated from nat-
ural monopoly ac-
tivities such as the
national grid and/or
local distribution.
Market An indicator of | Telecoms, gas, Market share
struc- market structure in | rail of largest compa-
ture the sector records ny, market share
the market shares of of new entrants,
the largest compa- maximum number
nies in the various of competitors in
segments of the an area.
industry

3 DATAANALYSIS

The empirical literature assessing the impact of regulation on
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investment and output in infrastructure has been hampered
by availability of data that can capture the regulatory policy in
specific infrastructure sectors which has led to research being
mostly based on case studies of particular country and on a
single sector of infrastructure. For the purpose of extending
this research beyond the developed OECD countries a same
set of indicators have been uniquely reconstructed for Bangla-
desh for the infrastructure sectors (airlines, railways, roads,
gas, electricity, telecommunications post) and for the same
period between 1975 and 2013 in order to match the scope,
depth and breadth of the current OECD infrastructure indica-
tors. The OECD ETRC indicators are fully replicated for Ban-
gladesh by collecting data from the primary sources such as
ministries and agencies in charge of regulating infrastructure
in Bangladesh.

In order to gain some insight from a historic perspective of
how the infrastructure sector regulation developed over time
and across countries we draw a timeline of how the ETRC in-
frastructure regulation indicators in these sectors developed
worldwide. If we compare the curves for the same sectors
Energy, Transport and Telecommunications for Bangladesh
(Appendix 3: Figure 1, 2 and 3) we see a pattern that is com-
mon for many developing countries of starting this infrastruc-
ture regulation simplification process at a much later stage but
having much sharper curve in an obvious effort to catch up
with developed world. The graphs highlight the fact that the
United States were the first country to begin reforming infra-
structure regulation in the 1970ies. A number of other coun-
tries followed - notably the United Kingdom, Canada, New
Zealand, while Japan and Sweden - commenced their reforms
slightly later, starting from the late 1980ies and early 1990ies.
In other European countries such as France and Italy the regu-
latory reforms in infrastructure began only in the mid 1990ies.
The regulatory improvements in Bangladesh in all three infra-
structure sectors here are obvious however they are still lag-
ging beyond those of the developed countries. Compounding
this problem is that even these regulatory improvements in
Bangladesh are also to a significant extent de jure and to a
much lesser extent fully enforced or implemented as yet in
practice than it is the case in the OECD countries.

Another notable phenomena is that - even though it is tempt-
ing to think of regulatory simplification as facilitating and pre-
ceding the higher investment and growth - data in almost all
countries shows that it is actually the fall in investment levels -
that can regularly be seen between 1 to 5 years prior to an in-
frastructure regulatory reform (Figure 1) - that precipitates
and necessitates regulatory reform as governments try to avert
sustained disinvestments in infrastructure over a longer pe-
riod.

This shows that it is more often not a matter of a choice or a
vision, though it has many partial elements of all this, but it is
also most likely coming out of the necessity for the govern-
ments to ensure continuous political goodwill and support by
attracting or be seen as wanting to attract investment in the
infrastructure thus improving services for citizens.

Figure 1 Historical levels of investment and regulation in US Energy
sector (% increase over previous year )
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Mustrating that this is not an easy process the data high-
lights another phenomena of an evident lack of immediate
investment even after the reforms are implemented, meaning
there are not droves of investors ready and waiting at the
doors for a regulatory simplification to take place. This is in
line with investors wanting to be sure that de jure regulatory
improvement is indeed an improvement and wanting to see
long-term commitment to sustaining the implemented re-
forms. They also want to see whether de-facto following
through with the regulatory agency institutional and gover-
nance capacities is also taking place in order to support the
perception of the real and tangible improvement to the regula-
tory environment. Maybe even more importantly this differ-
ence between de jure and de facto state of the affairs is a key
obstacle for developing countries such as Bangladesh where
we see less commitment, confidence and capacity to push
through with full implementation once the regulatory legal
improvements are adopted.

REGULATORY ENVIRONMENT IN BANGLADESH

Despite the continuous economic growth, the administrative
and political apparatus of Bangladesh is still overtly bureau-
cratic, clientilistic, prone to capture by interest groups and
marked by major discrepancies between the de jure and de
facto regulatory environment due to not fully enforcing the
adopted regulations. Institutions including the IRA are usually
staffed by generalists with little interest in specializing in the
area of their work beyond the mastering general administra-
tive and bureaucratic procedures since that is knowledge that
is replicable in other institutions where they will be rotated to.
At the level of IRAs governing the infrastructure in Bangla-
desh, the reasons for desired outcomes in the infrastructure
provision not being produced as yet are both of institutional
and governance nature as well as of technical nature such as
existing capacity and expertize levels. All of this creates lack of
predictability and uncertainty in the depth of regulatory
commitments by the government.

The IRAs’ institutional and governance level problems stem
from the limited independence both from government and
from special interests and lack of ability or political will to
commercialize the regulated state-owned enterprises. This is
compounded by the failure to provide de facto competitive
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environment and lack of property rights protection. Lack of
adequately providing and considering the public feedback on
regulatory decisions similarly leads to lack of credibility of the
regulator and mistrust of regulatory reforms.

At capacity level the issues hampering the IRA effectiveness
are the limited resources, technical expertise, and capacity to
fully use their regulatory powers. This is illustrated by lack of
systematic data collection and analysis required for good qual-
ity regulatory decisions resulting in applying inappropriate
benchmarks or standards. Another weakness is the proper use
of regulatory methodologies and instruments for pricing, ta-
riff, penalties and existence of unjustifiable cross-subsidies.
There is also need to better articulate the social and other non-
economic obligations being imposed on regulated enterprises
and to provide openness and transparency for the general
public on important documents such as power purchase
agreements etc.

4 METHODOLOGY

We conduct the empirical analysis for two separate dependent
variables, Investment in Infrastructure Sectors (INVENE IN-
TELE, INVTRANS), and, Infrastructure Sector Output
(ENEOUT, TELEOUT, TRANSOUT). Data on investment in
the given sector (1975-2013) is collected from OECD database
and WDI, and directly from the infrastructure regulatory
agencies in Bangladesh. Infrastructure sectors output is meas-
ured through energy production in MwH, telecommunication
output in mobile phone subscribers, and transport output in
tons of goods and number of passengers transported obtained
from WDI and OECD STAN. Independent variables that we
test here are obtained from the indicators database of the
OECD ETRC Infrastructure Regulation Indicators: Entry (EN-
TRY), Public/Private Ownership (PUBPPRI), Vertical Integra-
tion (VERTIN) and/or Market Share/Structure (MARSTR). In
addition to a year-on-year analysis we show the results of a 3-
year lagged impact of the independent variables to allow for
changes in the regulatory environment to trickle down to the
investment and output since the investment and output in
infrastructure are processes that require time to be operationa-
lized in practice.

We first conduct a panel regression analysis to test the impact
of the OECD ETRC infrastructure indicators on the investment
and output in 25 OECD countries year-on-year and with a 3-
year lag and we are then also conducting a separate the OLS
analysis on a case of a developing country such as Bangladesh
with the set of infrastructure indicators (Appendix 2). For ad-
ditional robustness test we use the 25LS method with addi-
tional independent variables known to have impact on in-
vestment and output in infrastructure such as GDPPC, GO-
VEXP, FDI and EDU introduced in the regression equation as
instrumental variables as to test the robustness of the results of
the original regression.

We test the assumption that infrastructure regulation positive-
ly impacts investment/output in Energy, Telecommunications
and Transport using following empirical model:

[InfInv]_((t) )= B0 + B_1 InBENTRY+ B_2  InBPUBPRI+B_3
InBIVERTIN/MARSTR J+ _((t) )+ 5_((t) )+e_((t) ) (1)
(nBOut]_((t) )= B0 + B_1 InBENTRY+ PB_2
InB[VERTIN/MARSTR J+ p_((t) )+ d_((t) )+e_((t) ) (2)
p_((t)) ,8_((t) ) = Country and time specific unobserved effects

e((t)

InBPUBPRI+B_3

= error term.

. Both IVs and DV are logged variables using natural loga-
rithm In for a better interpretability of the results where 1%
increase in IV leads to intercept f % increase/decrease of DV.
In particular, the specifications that exclude the contempora-
neous value of the regulatory indicators are less open to criti-
cisms about the endogeneity of the regulatory index itself due
to deregulation occurring contemporaneously with a positive
(or negative, for that matter) idiosyncratic shock to invest-
ment. The VIF results are showing no multicolinearity in most
of the different regressions and show moderate multicolinea-
rirty in two of them. The data met the assumption of indepen-
dent errors (Durbin-Watson). Visual review of the scaterplot
for each regression does not show presence of heteroskedastic-
ity. Variables at level have unit roots but when converted to In
level they become stationary. Results are robust to several sen-
sitivity checks with additional control variables and instru-
mental variables using 25LS regression.

5 RESULTS AND ANALYSIS

We present here the results of a longitudinal analysis of the
panel data for 25 OECD for the years between 1975 and 2011
and OLS regression analysis for Bangladesh for the period
between 1975 and 2013. The results for both OECD countries
and Bangladesh of three measures of regulations on infrastruc-
ture investment and output are given in Table 1 and Table 2.
The results from the panel data regression for the 25 OECD
countries show that both ENTRY and PUBPRI variables show
statistical significant impact on both the investment and out-
put in Transport including year on year as well as when inde-
pendent variables are lagged for three years. In Energy sector
in addition to ENTRY and PUBPRI, VERTINT is also found to
have statistically significant and positive impact on invest-
ment and output.

In Telecommunications ENTRY fails to show statistically sig-
nificant impact while PUBPRI and MARSTR both show statis-
tically significant impact on investment and output year on
year and when with a 3-year lag. All beta coefficients show the
expected negative signs. The results confirm findings of the
previous studies (e.g. Alesina 2005; Sutherland 2011; Wolfl
2010) that ENTRY, together with PUPBPRI is the most signifi-
cant factor affecting investment in the key infrastructure sec-
tors in OECD countries.

Table 1. Energy, Telecommunications and Transport Regulations OECD
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ENTRY  PUBPRI  VERTIN MARSTR RSg/Obs SYLAG (0.095) (0.265) (0.206) 44648
INVENE -0.31%** -0.64*** -0.27* 0.14 TELEOUT -0.26 -1.02%** 0.25** 0.87
(0.001)  (0.001)  (0.088) 747 0.217)  (0.000) 0.012)  1.5654
INVENE -0.04 -0.62** -0.41* 0.04 TELEOUT -0.42*%* -0.99*** 0.36*** 0.83
3YLAG (0.737)  (0.011)  (0.066) 745 3YLAG (0.048)  (0.000) (0.008)  1.6812
ENOUT -0.10%**  -0.25***  -0.16*** 0.23 INVTRANS  -0.91*%** (.13 0.62
(0.000)  (0.000)  (0.000) 602 (0.000)  (0.495) 76431
ENOUT -0.27*** 0.18 -0.38*** 0.11 INVTRANS -0.70*** 0.48
3YLAG (0.000)  (0.177)  (0.003) 616 SYLAG (0.000) 85569
INVTELE -0.017 -0.42%** -1.88***  0.21 TRANSOUT  -0.36 -0.11 0.16
(0.817)  (0.000) (0.000) 264 (0.213)  (0.708) 1.0016
INVTELE -0.01 -0.37%** -1.80***  0.22 TRANSOUT  0.14 -0.48 0.06
3YLAG (0.905)  (0.000) (0.000) 333 (BYLAG) (0.770)  (0.339) 66867
TELEOUT -0.156 -1.13%*> -8.29*** 042 The B standardized coefficients are reported and marked with (¥**), (**) and (*)
(0.414) (0.000) (0.000) 331 marking statistical significance at 1%, 5% and 10% level respectively. p values
TELEOUT -0.26 -1.18%x* -8.96%**  0.34 given in brackets.
3YLAG (0.262) (0.000) (0.00) 367
INVTRANS 077 a9 0.20 Main conclusion is that the results for all three sectors, Tele-
(0.000) (0.010) 787 communications, Energy and Transport, continue to show sta-
INVTRANS L0.56%** Q.51+ 0.15 tistically significant impact similarly to the OECD countries
3YLAG (0.000) (0.004) 780 though not in all sectors and with also marginally weaker links
TRANSOUT L0.02%%% 0.17 for Bangladesh than for the OECD countries. Results of the li-
(0.000) (0.005) 643 near regressions of the time series data for Bangladesh lends
TRANSOUT L0.46%**  -0.38 0.05 further validity to hypothesis that infrastructure regulatory pol-
3YLAG (0.000) (0.103) 656 icy is also of a key importance for a developing country as the

The B standardized coefficients are marked with (***), (**) and (*) marking
statistical significance at 1%, 5% and 10% level respectively. p values given in
brackets.

The results from OLS regressions analysis for Bangladesh
(Table 2) similarly to the OECD countries also show that the
ENTRY, PUBPRI and VERTINT indicators are statistically sig-
nificant for investment and output in the Energy sector in both
year to year and 3-year lagged analysis, mirroring the same re-
sults from the OECD panel data. Similarly, though only in the 3-
year lag case, ENTRY is statistically significant for investment
and output in Telecommunications while PUBPRI and
MARSTR show strong statistically significant impact in both
infrastructure output and investment expect for the 3-year
lagged investment. Investment in Transport sector that is gen-
erally very weak due to uncompleted transport network in
Bangladesh shows to be statistically significantly affected by
ENTRY and PUBPRI when independent variables are 3-year
lagged while the transport output shows no statistically signifi-
cant impact from both these variables.

Table 2. Energy, Telecommunications and Transport Regulations Bangladesh

previous research on these links shows to be the case in the
OECD countries.

2SLS robustness test with additional control variables

In order to check the robustness of the results 2SLS regressions is
conducted where we add instrumental variables with GDP Per
Capita (GDPCC) as endogenous on which the Government Ex-
penditure (GOVXP), Foreign Direct Investment (FDI) and Educa-
tion (EDU) variables are instrumented as standard variables that
are conventionally used in the literature as instruments for
GDPPC. We again analyze the three sectors: Energy, Telecom-
munications and Transport using following empirical model:

[InBINVJ_((t) )= B_O + P_1 InBENTRY+ B2 InpPUBPRI+B_3
InB[VERTIN/MARSTR]+ _4 InpGDPPC+ p_5 InBGVXPN+ p_6
InBEDI+ B_7 InB{EDU J+ p_(() )+ 5_((t) J+e_((®) 0

[InBSecOut]_((t) )=PB_0 +p_1 INBENTRY+p_2 InBPUBPRI+P_3
InB{VERTIN/MARSTR]+ p_4 InBGDPPC+ B_5 InBGVXPN+ B_6

InBFDI+ B_7 InB{EDU J+ p_((t) 1+ 5_((t) J+e_((¥) @)

ENTRY _ PUBPRI _ VERTIN MARST __ R2/StEr Results from the 2SLS linear regressions for both OECD countries
INVENE -0.64%** 2 14%** -2.13%** 0.70 and Bangladesh of regulations on infrastructure investment and
(0.000)  (0.000)  (0.000) 36856 output with GDPPC as exogenous and EDU as instrumental va-
INVENE -0.48** 1.72%* -1.82%* 0.54 riable are given in Table 3 and Table 4.
3YLAG (0.023) (0.003) (0.006) 38284
ENOUT -0.36*** 1.32%** -1.86*** 0.90
(0.000)  (0.000)  (0.000) 31581
ENOUT -0.52%** 1.01%** -1.39%** 0.92
3YLAG (0.000) (0.001) (0.000) 25628
INVTELE -0.43 0.62** B9*** 0.7483
(0.1112) (0.039) (0.000) .39253
INVTELE -0.4347*  0.3225 -0.22 0.7013 Table 3. OECD 2SLS, GDPCC exogenous ( GOVXP, FDI, EDU,
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Instrumental Variables) Table 4. Bangladesh 2SLS, GDPCC exogenous
ENTRY PUBPRI  VER- MARS  GDPCC Rsq (GOVXP, EDI, EDU, Instrumental Variables)
TIN TR /St.Er ENTRY PUBPRI VERTIN MARSTR GDPCC Rsq/
INVENE 0.16* 0.02 0.10 4.03*** 0.44 St.
(0.062) (0.905) (0.495) (0.000) 542 Er
INVENE ~ 0.34%*  -0.13 -0.10 325w 013 NVENE o -189T 35212 031 078
(BYLAG) (0.095) (0.000) (0.000) (0.801) 34789
(0.016) (0667) (0.684) (OOOO) 552 INVENE 0.71 2.32%** -0.85 3.18%** 0.61
ENOUT 0.08*** -0.03 0.02 1.59*** 0.81 3YLAG
(0.000)  (0.316)  (0.365) (0.000) 620 (0565)  (0.001)  (0.146) (0.009) .34959
ENOUT ~ -0.30% 035%  -0.13 095 016  TNOUT 008 342w 217 2817+ 0.96
(3YLAG) (0.899) (0.000) (0.000) (0.000) 20207
(0000) (0.045) (0368) (0000) 615 ENOUT _1.21%* 2 54*** -1.63*** 2.94%** 0.97
INVTELE ~ 0.10%**  -0.20%** 0.12 3.78x 082 °YLAG - 15334
(0.008) (0.000) 0652 (©000) 317 (0.022)  (0.000) (0.000) (0.000) 1533
INVTELE 0.09%% 0,24 0.06 3.00%kk 0.75 INVTELE -8.89** 157.01 238.16*** 57.39 0.7734
(3YLAG) 0.043)  (0.175) (0.000) (0.557)  22.746
(0.022)  (0.000) (0.823) (0.000) 343  |NVTELE  -0.12 5.99%* 2134 5.00% 0.6147
TELOUT 0.10 -0.49%** -0.87 18.16***  0.71 3YLAG
(0.430)  (0.000) (0.367) (0.000) 237 (0236)  (0.040) (0.046) (0.076) 49423
TELOUT 007 0.5k 034 17200+ 0gg  TELOUT  -0.35* -5.71 6.68%* 12.50%%*  0.9469
3YLAG (0.075) (0.220) (0.000) (0.001) 98219
(0.653) (0000) (0.757) (OOOO) 291 TELOUT -0.48%** 0.63* 2.98 20.94%** 0.9501
INVTRANS  0.03 0.17 3.52%%% 042  OYLAG ; L
0.754) 0:342) 0000) 598 (0.006)  (0.067) (0.105) (0.000) .89055
INVTRANS 011 0.15 303 034 INVIRAN 107 111 383w 074
(3YLAG) ' ' ' ' s
(0272  (0408) (0000) 607 (0.430)  (0.061) (0.009) 34789
3 INVTRAN -0.21 3.69*** 0.62
ggﬁ_ll\_l 0.10 -0.02 2.89*** 0.29 S3YLAG
(0.424) (0.916) (0.000) 649 (0.806) (0.003) 71418
TRAN- 0.18%  -0.40% 149%xx 014  [RAN- 458219 505 021
SOUT(3YL ' ' : : souT
AG) (0.016)  (0.027) (0.003) 9581
(0.086) (0.045) (0.000) 639  TRAN- 3.15%* -1.59%* 2.71%* 0.08
The B standardized coefficients are reported and marked with (***), (**) and (*) 3YLA'G
marking statistical significance at 1%, 5% and 10% level respectively. p values (0.042) (0.047) (0.018) 65342

given in brackets.

We find that with the 2SLS analysis the results still remain
strong and robust for both OECD and Bangladesh. Testing for
the effect of GDPCC on infrastructure investment and output
in addition to our original independent variables, we see that
in the Energy sector results for OECD countries the ENTRY
still remain statistically significant, PUBPRI is statistically sig-
nificant in 3-year lagged energy output, while VERTINT loses
its statistical significance. In the Telecommunication sector
with 2SLS, PUBPPRI remain statistically significant in all vari-
ations while the ENTRY is significant for investment and
MARSTR is not statistically significant in its impact on in-
vestment and output in telecom. In the Transport sector the
ENTRY indicator is joined by PUBPRI as having statistically
positively impact on TRANSOUT when 3-year lagged.
GDPCC as expected shows positive and statistically signifi-
cant impact on investment and output in infrastructure for
both OECD countries as for the Bangladesh.

The results of the 2SLS analysis for Bangladesh where we
also instrument the endogenous GDPCC with TRDOPN and
EDU we see that the key infrastructure regulatory indicators,
ENTRY, PUBPRI, VERTIN, MARSTR are mostly positive and
significant for Bangladesh in either year on year or 3-year lag
versions (Table 4).

The B standardized coefficients are reported and marked with (**%*), (**) and (*)
marking statistical significance at 1%, 5% and 10% level respectively. p values
given in brackets.

In the Energy sector results for Bangladesh mirrors the re-
sults for OECD countries with all ENTRY, PUBPRI and VER-
TIN having statistically significant impact on both investment
and output in energy sector in all variations. In the Telecom
sector the 2SLS results for Bangladesh show that ENTRY,
PUBPPRI and MARSTR remains same statistically significance
in their impact on INVTELE and TELOUT as in the original
regression. In the Transport sector in Bangladesh similarly as
for the OECD countries in the 2SLS model the ENTRY is
joined by PUBPRI as having statistically positively impact on
TRANSOUT in the 3-year lagged version.

The results of this empirical research show that the infra-
structure regulation is important factor conducive to both in-
vestment and output and beyond the OECD countries this is
also a case for a developing country such as Bangladesh. Key
areas that OECD-style infrastructure regulation policy indica-
tors identify for improvement are: 1) allowing competition
and creating equal playing ground for all investors through
allowing entry and public and private ownership, and, 2)
creating markets by unbundling vertically integrated monopo-
lies. This research confirms the findings of Loayza and Oda-
wara (2010) that in general, lower regulatory burden leads to
higher investment and output and that the most critical sub-
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components of this are the allowing entry and competitive
forces into the infrastructure sector. Adding the GDP Per Ca-
pita, Government Expenditure, Education, and FDI confirms
the robustness of the results of the impact of regulation on
infrastructure investment and output.

However, in order to develop practical and operational
recommendations about how such infrastructure regulatory
environment outcomes that are conducive to investment and
service delivery can be achieved, further research is required
on what it takes for such a comprehensive and systematic in-
frastructure regulatory environment to be introduced and ma-
naged in a sustainable way. Such research, which should take
into account key institutional factors such as accountability,
transparency, inclusiveness and other institutional and gover-
nance handles, is of a crucial importance for introducing and
maintaining such a good regulatory environment. It would be
beneficial for the future research on policy lessons and rec-
ommendations to: a) further improve them to capture institu-
tional and governance factors, and, b) for the OECD style in-
frastructure regulations indicators to be extended and main-
tained for developing countries too. Such reconstructed regu-
latory database, similarly to the WGI, Doing Business and oth-
er global indicators, will also have a significant standard set-
ting role in terms of motivating government towards achiev-
ing these goals in infrastructure. Extending the research into
capturing the institutional and governance factors affecting
the regulation of infrastructure will in turn provide a platform
for developing detailed policy recommendations for regulato-
ry institutions, governance, policies, tools and instruments in
developing countries. It is worth to yet again note here the
shortcomings of OECD infrastructure regulatory indicators
such as not capturing institutional and governance factors in
achieving improved infrastructure regulations as well as lack
of insight into proper use of regulatory tools and instruments.
Nevertheless, and even though the indicators are capturing
only regulatory policy aspects, they are still the only ones
available and while presenting only a snapshot of legal and
de-jure regulatory policy at given time, they also give general
directions for both drawing policy lessons and recommenda-
tions for managing regulations in infrastructure in developing
countries.

Infrastructure regulation conducive to increased invest-
ment and output can be in countries like Bangladesh achieved
and maintained if independent regulators are provided with
relevant capacity and mandate is reducing the regulatory risk
and uncertainty for investors. Guiding sectoral regulatory go-
vernance principles for IRA’s should be to subscribe to the
principles of effectiveness, efficiency and transparency as well
as accountability, participation, inclusiveness, credibility and
hence legitimacy. At policy level, such institutionally capable
IRA should be able to implement policy of introducing compe-
tiveness into the sector by allowing entry, facilitating private
and public ownership, vertically unbundling the integrated
sectors, and, reigning in any potential for monopoly and pro-
moting innovation. The pursuit of a consistent and efficient
application of regulatory governance principles for IRAs be
achieved through effective transfer of the regulatory powers to
IRA and improving the their organizational design and insti-

tutional capacity. Capacity for use of regulatory tools, design
of concessions, pricing mechanisms, formulating incentives,
drafting contracts, monitoring and enforcement of regulation
has to be improved in a sustainable manner. As importantly,
developing systems for participatory regulatory approach
providing transparency, accountability, inclusion and address-
ing social issues and adopting and implementing conflict reso-
lution mechanisms are of key importance for successful regu-
latory governance in developing countries.

6 CONCLUSION

This empirical research confirms that both the theoretical pre-
dictions and the existing body of empirical evidence for OECD
countries (Alesina 2005) that improved regulations in infra-
structure lead to higher investment and higher output, are
confirmed for OECD countries and are also found to be valid
for a developing country and developing country in this case
Bangladesh. The main conclusion of the research confirms that
introducing market forces and competition into the infrastruc-
ture sectors such as energy, transport and telecommunications
through allowing entry, private ownership and vertical un-
bundling of market sectors are key factors for increased in-
vestment in the sectors and for increased efficiency of the in-
vestment in the sectors shown through increased output for
the same levels of investment. Even more importantly for the
developing world, the findings of this empirical research con-
firm that the similar body of research for developed countries
is equally valid for a case of a developing country such as
Bangladesh. The rise of the independent regulatory agencies
as a centerpiece of infrastructure provision in both developed
world and more recently in the developing countries has led
to changes in the regulatory and policy environments in infra-
structure. This was necessitated by the experience showing
that exclusive public sector ownership and provision led to
inefficient investment. The findings presented in this article
suggest that greater competition in the provision of infrastruc-
ture can boost investment and output in infrastructure. While
most policies captured here appear to be conducive to higher
investment and output, introducing competition through al-
lowing entry and vertical unbundling of the infrastructure
sectors appear to be more significant for increasing both in-
vestment and output. In general a competitive environment
appears to be supportive of more efficient use of resources in
infrastructure though this varies depending on the characteris-
tics of the particular infrastructure sector. These results have
important demonstrational effect sending a powerful message
to the policy makers in developing countries that it is both
possible and it is within their remit and mandate to improve
or create regulatory environment that will both, firstly, bring
investment in the infrastructure sectors, and, secondly, in-
crease the efficiency of the output with the same level of in-
vestment resulting in improved infrastructure provision.
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Appendix 1 - Construction of OECD Infrastructure Regulation Indicators

The OECD indicators of regulation in energy, transport and communications (ETCR) summarizes regulatory provisions in seven
sectors: telecoms, electricity, gas, post, rail, air passenger transport, and road freight. The ETCR indicators have been estimated in a
long-time series and are therefore well suited for time-series analysis. The trade-off, however, is that the range of regulatory provisions
covered by the ETCR indicators is not as broad as that of the indicators of product market regulation (PMR). However, the ETCR indi-
cators cover sectors in which anti-competitive regulation tends to be concentrated, given that manufacturing sectors are typically lightly

regulated and open to international competition in OECD countries. The current tree structure of ETCR indicators:
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Appendix 2 - Data matrix and yearly ranges of data availability per country
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Appendix 3 - Comparison of Historical Data on Regulation
Figure 1 OECD countries and Bangladesh Telecommunication Sector Regulation Historic Data
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Figure 2 OECD countries and Bangladesh Energy Sector Regulation Historic Data
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Figure 3 OECD countries and Bangladesh Transport Sector Regulation Historic Data

7

6_ _____

5

.

L

2

1

o—-r———F"T """ "TT"T—TT—T T—TTT"T—TT—TTT

FELFFFSF TS SS S
== JSA == JAPAN === FRANCE i B AN e S\WE == UK

IJSER © 2016
http://www.ijser.or


http://www.ijser.org/

	1 Introduction
	2 Regulation, investment and output in infrastructure
	2.1 Channels via which regulation affects economic growth and investment
	2.2 Regulations and investment output in infrastructure
	2.3 Operationalization of channels of impact into workable indicators

	3 Data Analysis
	Regulatory Environment in Bangladesh
	4 METHODOLOGY
	5 RESULTS AND ANALYSIS
	2SLS robustness test with additional control variables

	6 Conclusion
	References
	Aghion P, Harris C, Harris P, Vickers J (2001) Competition, Imitation, and Growth with Step-by-Step Innovation. Review of Economic Studies, 68, 467–492.
	Aghion P, Howitt P, (2006) Appropriate Growth Policy: A Unifying Framework. Joseph Schumpeter Lecture
	Alesina, A, Ardagna S, Nicoletti G, Schiantarelli F (2005) Regulation and Investment. Journal of the European Economic Association.
	Arnold J, Nicoletti G, Scarpetta S (2011) Regulation, Resource Reallocation and Productivity Growth. Nordic Economic Policy Review, Volume 2, pp 6197
	Averch H,   Johnson L, (1962) Behavior of the Firm Under Regulatory Constraint. American Economic Review, 52, 1053–1069.
	Averch, Harvey and Leland L. Johnson (1962) Behavior of the Firm Under Regulatory Constraint. American Economic Review, 52, 1053–1069.
	Barro R (1991) “Economic growth in a cross section of countries,” Quarterly Journal of Economics.
	Bassanini A, Ernst E (2002)  Labor Market Institutions, Product Market Regulations and Innovation: Cross-Country Evidence.” Economics Department Working Papers, No. 316, OECD
	Beck, Thorsten, Asli Demirgüç-Kunt, and Vojislav Maksimovic. 2005. “Financial and Legal Constraints to Firm Growth: Does Size Matter?” Journal of Finance 60: 137–177.
	Blanchard J, Francesco G (2003) Macroeconomic Effects of Regulation and Deregulation in Goods and Labor Markets. Quarterly Journal of Economics, 118, 879–908.
	Blanchard J, Giavazzi F, (2003) Macroeconomic Effects of Regulation and Deregulation in Goods and Labor Markets. Quarterly Journal of Economics, 118, 879–908.
	Bloom N, Sadun R, Reenen Van J (2010) Does Product Market Competition Lead Firms to Decentralize? NBER Working Paper No. 16032.
	Bloom N, Sadun R, Reenen VJ, (2010) Does Product Market Competition Lead Firms to Decentralize? NBER Working Paper No. 16032.
	Bouis R, Duval R, Murtin F (2011) The Policy and Institutional Drivers of Economic Growth Across OECD and Non-OECD Economies: New Evidence from Growth Regressions.  OECD Economics Department Working Papers , No. 843.
	Bourles R, Cette G, Lopez J, Mairesse J, Nicoletti G (2010) Do product market regulations in upstream sectors curb productivity growth? Panel data evidence for OECD countries. Banque de France Working Paper No 283
	Brennan, M.J., Schwartz, E.S.  (1982)  “Regulation and corporate investment policy” Journal of Finance 37:289–300
	Busse M. Groizard J.L. (2008) Foreign Direct Investment, Regulations and Growth, World Economy, Vol 31 Iss 7 pp 861- 886
	Caballero RJ, Hammour ML, (2000) Institutions, Restructuring, and Macroeconomic Performance,  NBER Working Papers 7720, National Bureau of Economic Research, Inc.
	Carranza, J. E., R. Clark, and J.-F. Houde (2009, April). Price controls and competition in gasoline retail markets. Working paper, University of Wisconsin-Madison.
	Conway P, Nicoletti G (2006) Product market regulation in the non-manufacturing sectors of OECD countries: Measurement and highlights. OECD Working Paper.
	Dell’Ariccia G, Marquez R, (2001) Competition among regulators, International Monetary Fund
	Dell’Ariccia G, Marquez R, (2006) Competition among regulators and credit market integration Journal of Financial Economics 79 (2), 401-430
	Den Hertog, J. (2010). Review of Economic Theories of Regulations, Discussion Paper Series 10-18, Utrecht School of Economic
	Diewert E. (2005): "Weighted Country Product Dummy Variable Regressions and Index number Formulae", Review of Income and Wealth, Series 51, No. 4, December 2005.
	Djankov S, McLeish C, Ramalho R (2006) Regulation and Growth, World Bank Working Paper
	Egert B (2009) Infrastructure Investment in Network industries: The Role of Incentive Regulation. OECD
	Estache, Antonio. 2004. Emerging Infrastructure Policy Issues in Developing Countries. Background paper for the Berlin meeting of the POVNET Infrastructure working group, October 27–9. World Bank: Washington, D.C.
	Fiori G, Nicoletti G, Scarpetta S, Schiantarelli F (2007) Employment Outcomes and the Interaction Between Product and Labor Market Deregulation: Are They Substitutes or Complements? Boston College Working Papers in Economics 663, Boston College Depart...
	Fiori G, Nicoletti G, Scarpetta S, Schiantarelli F (2007) Employment Outcomes and the Interaction Between Product and Labor Market Deregulation: Are They Substitutes or Complements? Boston College Working Papers in Economics 663, Boston College Depart...
	Griffith R, Huergo E, Mairesse J, Peters B (2010) Innovation and Productivity accross four European countries. Oxford Review of Economic Policy, Vol. 22, No. 4 DOI: 10.1093/oxrep/grj028
	International Monetary Fund (IMF) (2003). World Economic Outlook: Growth and Institutions, International Monetary Fund, (Washington, D.C.: IMF).
	Jalilian, H., C. Kirkpatrick and D. Parker (2003). “The impact of regulation on economic growth in developing countries: a cross-country analysis” (Manchester: Centre on Regulation and Competition, University of Manchester), mimeo.
	Klapper L, Laeven L, Rajan R (2006) Entry Regulation as a Barrier to Entrepreneurship Journal of Financial Economics Vol 82, pp 591- 629
	Loayza N, Oviedo A, Serven L (2005) Regulation and Macroeconomic Performance. World Bank Policy Research Working Paper No. 3469. Available at SSRN:
	Loayza, Norman and Odawara, Rei, (2010) Infrastructure and Economic Growth in Egypt, World Bank Policy Research Working Paper Series
	Marshall, W.J., Yawitz, J.B., Greenberg, E.  (1981)  “Optimal regulation under uncertainty” Journal of Finance 36:909–921
	Meuwese A, (2010) Indicators of Regulatory Quality Through Private eyes, Tilburg University
	Nicodeme G, Sauner-Leroy J (2004), Product market reforms and productivity: a review of the theoretical and empirical literature on transmission channels, European Commission, Directorate -General for Economic and  Financial Affairs, European Economy,...
	Nicoletti G, Scarpetta S (2003) Regulation, Productivity and Growth: OECD Evidence. Economic Policy, No. 36, OECD, Paris, pp. 9-72, April.
	Poschke M, (2010), The Regulation of Entry and Aggregate Productivity, Economic Journal Vol 120
	Prasada Rao, D.S. (2005), "On the Equivalence of Weighted Country Product Dummy (CPD) Method and the Rao-System for Multilateral Price Comparisons", Review of Income and Wealth, Series 51, No. 4, December 2005
	Scarpetta S, Tressel T (2002) Productivity and Convergence in a Panel of OECD Industries: Do Regulations and Institutions Matter? OECD Economic Working Paper No. 342
	Schiantarelli F (2010) Product Market Regulation and Macroeconomic Performance Business Regulation and Economic Performance, pp 23 - 63
	Schiantarelli, F. (2005) “Product Market Regulation and Macroeconomic Performance: A Review of Cross Country Evidence”, Boston College Working Paper No. 624, and IZA working paper No. 1791.
	Schumpeter, J (1942) Capitalism, Socialism, and Democracy. Historical Research Reference in Entrepreneurship. University of Illinois at Urbana-Champaign's Academy for Entrepreneurial Leadership
	Summers, R. (1973), “International Comparisons with Incomplete Data”, Review of Income and Wealth, Vol. 29, Issue 1, pp. 1-16.
	Sutherland D, Araújo S, Égert B, Kozluk T (2011) Public Policies and Investment in Network Infrastructure, OECD
	Viscusi, Vernon, and Harrington, (1995) Economics of Regulation and Antitrust.  Cambridge: MIT Press, 1995, second edition
	Wölfl A, Wanner I, Koźluk T, Nicoletti G (2009) Ten Years of Product Market Reform in OECD Countries: Insights from a Revised PMR Indicator, OECD Economics Department Working Paper
	World Bank. 1994. Development Report: Infrastructure for development. New York: Oxford University Press.
	Zhang Y-F,  Kirkpatrick C, Parker D, and (2004). “Regulatory impact assessment in developing and transitional economies: a survey of current practice and recommendations for further development”, Public Money and Management.
	Zhang, YF (2009) Toward better regulatory governance? Regulatory Reform in Selected Developing Countries over the period 2003 – 2007, University of Manchester.




