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Key Messages

In the wake of the Arab Spring, governments in the Maghreb countries have found themselves forced to undertake major

economic and social reforms aiming at alleviating poverty, creating equal opportunities, and achieving higher growth and a

better standard of living. One of the main obstacles facing some of these countries is the significant decline in foreign direct

investment that they suffered as a result of higher uncertainty.

In this context, a natural question is whether governments of the Maghreb countries should increase public investment in

order to fill the investment gap, in a context where social spending has often increased sharply constraining the fiscal space

available.

This study shows that public investment enhances growth via an indirect channel whereby it acts as a catalyst to private

investment. Public investment makes it possible to indirectly enhance job creation by the private sector and support the

social and economic transformation of the region in the long term. This investment should be strengthened to achieve the

long term development objectives even if budgetary constraints exist in the short term.

In addition to the extent that policymakers’ objective is to maximize long-run growth, the policy recommendations in terms

of public investment can be summarized as follows:

• Governments in the Maghreb countries should target sectors in which public investment is least likely to crowd out private 

investment. These include: transportation infrastructure, public transit, water and energy infrastructure, education, and 

health.

• Private provision of infrastructure should be encouraged by giving fiscal and non-fiscal incentives to private companies 

to enter into public-private partnerships.

• Public investment should not only target new projects but also the adequate and effective maintenance of existing capital.

• Given the relatively high level of public debt in the Maghreb countries, they should strike a balance between increasing 

public investment and maintaining a sustainable level of indebtedness.
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In the wake of the episode of unrest that erupted in Tunisia in January

2011 before spreading to a number of North African countries,

governments in the Maghreb countries have found themselves forced

to undertake major economic and social reforms aiming at alleviating

poverty, creating equal opportunities, and achieving higher growth 

and a better standard of living. One of the main obstacles facing 

some of these countries is the significant decline in foreign direct

investment (FDI) that they suffered as a result of higher uncertainty 

at the level of the North Africa region. For instance, FDI inflows fell 

from US$2,300 million in 2010 to US$1,500 million in 2012 in Algeria

and from US$1,334 millions in 2010 to US$432 million in 2011 in

Tunisia1. At the same time, the financing capacity of the domestic

banking sector, which was already insufficient to fulfill the investment

needs in this region of the world, was further hindered by a 

sluggish.

In this context, a natural question is whether governments of the

Maghreb countries should increase public investment in order to fill the

gap left by capital outflows. Proponents of such a policy argue that

governments should take advantage of the low-interest-rate

environment that continues to prevail to borrow at a low cost and invest

in infrastructure. Opponents of this policy choice, on the other hand,

invoke the additional debt burden brought about by higher public

spending, the possibility that public investment may actually crowd out

private investment―which would be detrimental for growth, and the

inefficiency that has historically plagued state-owned enterprises in the

Maghreb countries.

The goal of this paper is to empirically investigate whether public

investment stimulates growth in the Maghreb countries. The question

of whether capital accumulation by the public sector is productive

has received considerable interest in the empirical literature. Building

on the original work of Aschauer (1989), several studies estimated,

within a production-function framework, a large positive elasticity

of output with respect to public capital (e.g., Munnel (1990a), Fernald

(1993), De Frutos and Pereira (1993), Canning et al. (1994), Esfahani

and Ramirez (2003), etc.)2. Other researchers instead used Vector

Autoregressions or Vector Error Correction Models to estimate 

the dynamic effects of public capital (and in some cases public

investment) shocks on output or output growth (e.g., Pereira (2000),

Everaert (2003), Kamps (2004b), Pereria and Andraz (2005, 2012),

Agénor et al. (2006), etc.). They generally find that shocks to public

investment affect output positively and significantly. A third strand

of literature estimates cross-country growth regressions, allowing

public investment to be one of the explanatory variables. This

approach yields mixed results regarding the effect of public

investment on growth: Easterly and Rebelo (1993) find a positive

effect while Devarajan et al. (1996) and Milbourne et al. (2003) report

a negative one.

Perhaps surprisingly, the bulk of existing empirical work on the growth

implications of public investment has focused almost exclusively on

developed economies, thus neglecting the group of countries for

which the issue is most relevant, i.e., developing countries3. The latter

are indeed less likely to rely on technological progress or human

capital to achieve economic growth, compared to advanced

economies. By focusing on the Maghreb countries, our project aims

to contribute to fill this gap in the empirical literature.

Our analysis is based on the estimation of a dynamic panel growth

equation that includes public investment in addition to a familiar set

of explanatory variables, such as the level of financial development,

school enrollment rates, openness, and life expectancy at birth. In

order to deal with reverse causality and simultaneity problems, we

estimate the equation using the method of Instrumental Variables and

the Generalized Method of Moments. Our results provide no evidence

that public investment in infrastructure has a direct positive effect on

growth in the Maghreb countries. Depending on the set of explanatory

variables taken into consideration, the estimated coefficient of public

investment is either negative or positive but statistically insignificant.

Yet, we find that public investment enhances growth via an indirect

channel whereby it acts as a catalyst to private investment. This result

is corroborated by the strong and robust evidence that public

investment crowds in private investment in the Maghreb countries.
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Introduction

1 United Nations Council of Trade and Development (UNCTAD). 
2 See Sturm et al (1998), Romp and de Haan (2007), Pereira and Andraz (2013), and Bom and Ligthart (2013) for critical surveys of these studies.
3 Notable exceptions include papers by Agénor et al. (2006) and Cavallo and Daude (2011).



The rest of the paper is organized as follows. Section 1 presents some

empirical facts about public investment in the Maghreb countries.

Section 2 discusses the estimation strategy and results. Section 3

discusses the role of public investment as a catalyst to private

investment. Section 4 concludes and discusses some policy

implications.
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I.     Historical Evolution of Public Investment in the Maghreb Countries

Before proceeding with the formal analysis of the effects of public

investment on economic growth, it is instructive to take a

preliminary look at the historical evolution of public investment on

infrastructure in the Maghreb countries. This series is measured by

the gross fixed capital formation by the public sector and is available

at an annual frequency for Algeria, Mauritania, Morocco, and Tunisia

(see Section 3.2 for further details about the data sources and

description). Note, however, that the data are missing after 2001 for

Algeria and before 1984 for Mauritania. Figures 1 and 2 depict,

respectively, the ratio of public investment to Gross Domestic Product

(GDP) and the ratio of public to total investment in each of the four

countries. 

In Algeria, between 1970 and 1983, the ratio of public investment to

GDP rose from roughly 8% to 18%, and its share in total investment

grew from 25% to more than 50%. This boom was due to the creation

of large public-sector enterprises and to the massive investment in

public transport that occurred during the 1970s (e.g., the Railway

project undertaken in 1973 and the Bethioua port construction project

started in 1975). Some other important investment projects were also

carried out in the cement and meat industries in 1975 and 1979,

respectively. Starting from 1983, this upward trend was reversed and

the share of public investment in GDP declined persistently, falling

below its 1970 level by 1991. This reversal reflects the Algerian

government’s desire to opt for liberalization and to reduce the size

of the public sector. The 1990's were characterized with a stable

evolution of public investment, which fluctuated between 6% and 8%

of GDP.

In Mauritania, public investment also fell (both as a fraction of GDP and

total investment) during the late 1980s, declining from around 10% of GDP

and 30% of total investment in 1983 to roughly 3% of GDP and less than

15% of total investment in 1990. It then remained stable until the end of

the 1990s, at which point it started increasing steadily, peaking at 11% of

GDP in 2002, before falling again to around 6-7% during the 2000s.

In Morocco, the ratio of public investment to GDP peaked twice at around

11% in 1977 and 19814. The former peak reflects the Sebou Development

project undertaken in 1974 and the construction of Al Massira Dam, the

CIOR Cement project and Rabat Urbanisation project, carried out in

1977. The 1981 peak reflects, among others, the construction of several

public universities that was initiated towards the end of the 1970s 

(e.g., University of Hassan II, Sidi Mohamed Ben Abdallah University,

Cadi Ayyed University, and Mohamed Premier University). This investment

boom in the 1970s and early 1980s was enabled by the rise in the World

price of phosphate, which generated important revenues for state-owned

phosphate companies and provided the required resources for the

Moroccan government to invest in infrastructure. Starting from 1981,

however, public investment fell to an average of 4% of GDP and its

share in total investment exhibited a downward trend until 1997. Since

then, the ratio of public investment to GDP increased to roughly 6%

and its share in total investment reached 20%.

4 The series of Moroccan public investment released by the World Bank appears to differ from that compiled by the Moroccan national statistical agency (Direction de la statistique),
which, however, is not publically available. We thank the ADB staff for bringing this issue to our attention.
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Figure 1. Ratio of public investment to GDP
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Tunisia
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Mauritania

Tunisia had had the highest ratios of public investment to GDP and to

total investment among the Maghreb countries from 1970 to mid-

1980s. In particular, the share of public investment in GDP rose from

12% in 1970 to 20% in 1977. This surge reflects the three Water Supply

projects undertaken in 1970, 1974 and 1977, the two Power projects

undertaken in 1971 and 1976, and the Highway project undertaken in

1975. A second surge in public investment occurred in the early 1980s,

reflecting the Highway project undertaken in 1980, the Urban

Development project undertaken in 1981, and the Water Supply project

undertaken in 1982. Since then, the share of public investment in GDP

has been trending downward, falling below 3% by 2012. Likewise, the

fraction of public to total investment declined from roughly 55% in 1982

to less than 10% in 2012. 

The cut in public investment that started in 1982 was a strategic goal of

the Tunisian government, which aimed at reducing the size of the public

sector as was prescribed by the Fourth Economic and Social Development

plan (1982-1986) and by the 1987 IMF’s Structural Adjustment Program.

One of the main arguments underlying such an orientation is the losses

incurred by the Tunisian public sector between 1977 and 1981, which

reached 20% of government outlays (see Biygautane and Lahouel, 2012).

Note that the downward trend that started in 1982 was temporarily



A f r i c a n  D e v e l o p m e n t  B a n k

6

AfDB
W o r k i n g  P a p e r

North Africa Policy Series

2 0 1 6  •  w w w . a f d b . o r g

interrupted by an important increase in public investment that took place

from 1991 to 1993 (reflecting the Grain Distribution and Storage project,

the Fifth Highway project, and the Municipal Development project,

initiated in 1990, 1991, and 1992, respectively).

Figure 2. Ratio of public investment to total investment
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Figure 3 depicts a pooled scatter plot of public investment (as %

of GDP) and the growth rate of real GDP per capita in the four

countries. The scatter plot shows a mildly upward-sloping cloud

of points, indicative of a positive correlation between the two

variables. The least square line has a slope of 0.05.  The objective

of this next section is to determine whether this positive correlation

reflects a causal relationship between public investment and 

growth.
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Figure 3. Public investment (as % of GDP) and growth
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II. Measuring the Effects of Public Investment on Growth

2.1 Empirical Methodology

We estimate the growth effects of public investment in the Maghreb

countries (Algeria, Mauritania, Morocco and Tunisia) using a

panel growth regression approach. More specifically, we project GDP

growth in country j and year t on the ratio of public investment to GDP,

past economic growth, and a set of control variables that have been

identified in the literature as potential determinants of economic growth

(see equation 1 in the Appendix). These control variables include:

Ratio of private investment to GDP. To the extent that private physical

capital is an input in the aggregate production function, growth theories

predict that a higher ratio of private investment to GDP will be associated

with faster economic growth.

Primary and secondary school enrollment rates. Education allows

the accumulation of human capital, which is a major contributor to

economic growth, as suggested by the endogenous growth model

(e.g., Lucas 1988). Primary and secondary school enrollment rates are

therefore expected to have a positive effect on growth.

Domestic credit provided by the banking sector. This variable is a

proxy for the level of financial development. The question of whether

financial development matters for growth has been the subject of

numerous theoretical and empirical contributions in the growth literature,

but no consensus has been reached. For instance, Levine (1997) argues

that financial intermediaries enhance economic efficiency and, eventually,

growth by helping to allocate capital to its best uses. Lucas (1988), on

the hand, believes that the importance of the financial sector for

economic growth is overstated.

Trade openness. This variable is measured as the ratio of imports plus

exports to GDP. According to endogenous growth theory, international

trade can spur growth through innovation incentives, technology diffusion

and knowledge dissemination. The estimated coefficient of this variable

is therefore expected to be positive. Several researchers included a

measure of trade openness in their growth regressions, such as Levine

and Renelt (1992), Edwards (1998) and Lee et al (2004).

Life expectancy at birth. This variable is often used as a proxy 

for health status or, more generally, for the quality of human capital.

It should therefore enter the growth regression with a positive 

coefficient.

Black market premium. This variable is a proxy for market distortions,

which may arise from barriers to trade and other forms of government

interventions. This indicator is also sometimes intended to capture

currency overvaluation, which can result in capital flight. More generally,

the black market premium is a proxy for macroeconomic instability

(Barro, 2003) and is therefore expected to have a negative impact 

on growth.

Government effectiveness and Control of corruption. Both

indicators are proxies for institutional efficiency, which is expected to

have a positive effect on economic growth.  

In attempting to measure the effects of public investment on growth,

it is important to take into consideration the endogeneity problem

arising either from the reverse causality between growth and public

spending on infrastructure and/or from the possibility that some omitted

factors account for both variables. Reverse causality arises because

positive growth prospects imply higher tax revenues that may prompt

the government to increase its current infrastructure spending. It can

also result from the automatic-stabilizing role played by fiscal policy

in general and by public investment in particular. Among the omitted

variables that may simultaneously explain public investment and growth

are unobserved factors such as technological improvements or

uncertainty about the future state of the economy. Both factors are

likely to affect private and public spending in the same direction, which

implies that public investment and growth are jointly determined. Note

that these endogeneity problems apply not only to public investment,

but also to most of the explanatory variables in equation (1).

Both reverse causality and omitted variables imply that the error term

in equation (1) is correlated with the regressors, which leads to biased

and inconsistent estimates of the coefficients if the equation is

estimated using ordinary least squares (OLS). To circumvent this

problem, we estimate equation (1) using the method of Instrumental

Variables (IV) and the Generalized Method of Moments (GMM). We

also estimate a growth equation with lagged public investment ratios.

The results based on these three different approaches are discussed

in the next section.
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2.2 Results

2.2.1 IV estimation

Equation (1) is first estimated using the Anderson and Hsiao IV estimator,

which allows to deal with the presence of lagged dependent variables

in the context of dynamic panel models. Anderson and Hsiao’s strategy

is to estimate equation (1) in first differences and to construct instruments

for the first-differenced endogenous regressors (including the lagged

dependent variable).  As instruments, we use second and third lags of

the growth rate of GDP per capita and first and second lags of public

and private investment ratios, DCPBS, life expectancy at birth, and

trade openness. 

IV estimation results are reported in Table 1 in the Appendix. We start

by considering a baseline version of equation (1) that excludes

environmental and institutional variables, i.e., the black market premium,

government effectiveness, and control of corruption. These variables

will be controlled for subsequently one at a time.  Results of the baseline

estimation are reported in column 1.1. 

These results indicate that public investment has a negative effect on

growth, which is statistically significant at the 5% level. A one percentage

increase in the ratio of public investment to GDP decreases the growth

rate by 0.29 percentage points. This result runs against both the

prediction of growth theories and conventional belief. In contrast, private

investment is found enter with a positive coefficient, but its effect is not

statistically significant at the 10% level. The only factor that is found to

have a positive and statistically significant effect on growth is the primary

school enrollment rate, whereas, surprisingly, the lagged growth rate,

domestic credit by the banking sector, and life expectancy at birth are

all found to affect growth negatively.

Column 1.2 reports the estimation results when controlling for market

distortions (proxied by the black market premium). As expected, this

variable enters the equation with a negative coefficient, but its effect on

growth is found to be statistically insignificant. Yet, its inclusion changes

the results in a substantive way. First, and most importantly, the coefficient

attached to public investment is still negative but is no longer significant

at conventional levels. Second, the effect of private investment is now

statistically significant at the 5% level. The estimated coefficient implies

that a one percentage increase in the ratio of private investment to

output raises the growth rate by 0.31 percentage points. Third, the

secondary school enrollment rate now becomes an important

determinant of growth, entering with a positive and statistically significant

coefficient, while the coefficients attached to the primary school

enrollment rate become insignificant. The estimated effects of life

expectancy and lagged growth continue to be negative and statistically

significant.

Columns 1.3 and 1.4 report the estimation results when controlling for

institutional efficiency (proxied either by government effectiveness or

corruption control). The two columns show very similar results despite

the fact that there is very little overlap in the time periods for which the

two proxies are available. While none of the two proxies affects growth

significantly, controlling for institutional efficiency has important

implications for the results regarding the growth determinants. Relative

to the baseline regression (column 1.1), public investment now enters

with a positive coefficient but its effect on growth is not statistically

significant at standard levels of significance. Private investment, on the

other hand, raises growth in a statistically significant manner. Both the

primary and the secondary school enrollment rates are also now found

to affect growth positively and significantly, with the latter having a much

larger effect than the former. Finally, the lagged growth rate, domestic

credit by the banking sector, and life expectancy at birth continue to

enter with negative and statistically significant coefficients, but their

effects on growth are substantially larger than in the baseline regression. 

In interpreting these results, it is important to keep in mind an important

caveat. While accounting for institutional efficiency raises the adjusted

R-squared by a factor of 2.5 relative to the baseline regression, it entails

a significant loss of degrees of freedom, as the number of available

observations drops from 93 to 34. It is therefore unclear whether the

lack of significance of the effect public investment on growth is due to

the increased explanatory power brought about by the inclusion of

institutional efficiency measures or to the fact that this effect is now

imprecisely estimated. Nonetheless, one can safely conclude from Table

1 is that there is no evidence of a (statistically significant) direct positive

effect of public investment on growth. On the other hand, private

investment appears to lead to faster economic growth.

2.2.2 GMM estimation

Arellano and Bond (1991) argue that the IV approach used above does

not exploit all of the information (orthogonality conditions) available in

the sample. Thus, while the IV estimator is consistent, it may entail some

loss of efficiency. Arellano and Bond instead propose a GMM-based

estimator in which the model is specified as a system of equations, one

per time period, where the instruments applicable to each equation

differ. This estimator, which has come to be known as Difference-GMM

uses lagged levels as instruments for first differenced variables. Arellano

and Bover (1995) and Blundell and Bond (1998) later proposed an

improved version of this estimator, often called System-GMM estimator,

which uses lagged levels as well as lagged differences of the variables
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as instruments. The GMM estimator is designed for models in which

the number of periods is small but the number of cross sections is large,

that is, small T, large N. However, its performance worsens dramatically

in the opposite situation, that is, large T, small N, which is precisely the

case for our panel. Thus, while we present (in Table 2 in the Appendix)

the results based on the GMM-System estimation of equation (1), these

results should be interpreted with caution.

As in the previous subsection, we start by discussing the results of a

baseline regression that excludes the black market premium and

measures of institutional efficiency. These results are reported in Column

2.1. In this regression, the estimated coefficient of public investment

is negative and statistically significant at the 5% level, whereas that

attached to private investment is positive but statistically insignificant.

These results are very similar to those obtained using the IV approach

(reported in Column 1.1 of Table 1). With GMM, however, trade

openness enters with a negative and statistically significant coefficient,

whereas the estimated effect of life expectancy is tiny and no longer

significant. Note that in this baseline regression, as well as in the

alternative specifications, the over-identifying restrictions are never

rejected at conventional levels of significance.

Column 2.2 shows the estimation results when the black market premium

is included among the regressors. This variable enters with a negative

coefficient (as expected), but its effect on growth is not statistically

significant. Once market distortions (proxied by the black market

premium) are controlled for, public investment ceases to be an important

determinant of growth, as its estimated coefficient becomes small and

statistically insignificant. On the other hand, the coefficient attached to

private investment becomes statistically significant at the 1% level.

Again, these results closely resemble those obtained using the IV

approach (see Column 1.2 of Table 1).

Finally, consider the regressions that allow for measures of institutional

efficiency. The results are reported in Column 2.3 when institutional

efficiency is proxied by government effectiveness and in Column 2.4

when it is proxied by corruption control. Unlike the IV estimation, the

estimated effect of each of the two proxies has the expected sign and

is statistically significant at the 5% level. In both cases, however, the

coefficient attached to public investment is not statistically different

from zero, whereas private investment is estimated to have a strong

positive effect on growth. In this respect, the GMM methodology

conveys a similar message to the IV approach: Conditioning on

environmental and/or institutional variables leaves little direct role for

public investment in explaining output growth in the Maghreb countries.

2.2.3 Estimation results with lagged investment ratios

The lack of a positive and statistically significant effect of public

investment on growth revealed by the IV and GMM estimations of

equation (1) raises the question of whether this effect occurs with a

delay, spurring growth only several years after public investment has

been made. Underlying this argument is the fact that, due to time-to-

build delays, it usually takes several years before public capital becomes

productive. These delays are associated with the different (often lengthy)

processes involved in investment projects in general and in infrastructure

projects in particular (planning, bidding, contracting, construction,

evaluation, etc.). In order to explore this possibility, we estimate a version

of equation (1) in which we replace the current ratio of public investment

with its third, fourth and fifth lagged values. We do the same with the

ratio of private investment. The remaining explanatory variables are the

same as in equation (1). In order to conserve space, and given the

aforementioned problems with the GMM estimation when N is small

relative to T, we only report estimates based on the IV approach. The

results are reported in Table 3 in the Appendix.

The main result that emerges from Table 3 is that lagged levels of public

investment (as % of GDP) have no significant effect on growth. This

result holds irrespective of whether or not market distortions and

institutional efficiency are controlled for. When the black market premium

is included as a regressor, the coefficients attached to the third and

fourth lags of public investment are negative while the fifth lag enters

with a positive coefficient. When instead measures of institutional

efficiency are included in the regressions, the coefficients attached to

all three lags of public investment are found to be positive. In all cases,

however, the estimated coefficients are not statistically different from

zero. In contrast, when controlling for institutional efficiency, lagged

ratios of private investment are generally found to affect growth positively

and in a statistically significant manner.

To summarize, the empirical analysis carried out in this section shows

no evidence that public investment in infrastructure has a direct positive

effect on growth in the Maghreb countries. Depending on the set of

explanatory variables taken into consideration, the estimated coefficient

of public investment is found to be either negative (and significant) or

positive but not statistically different from zero. This conclusion is very

robust across different estimation methodologies and when taking into

account time-to-build delays.
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III. How does public investment affect private investment? 

The absence of a direct positive effect of public investment on growth

need not imply that the former is not important for the latter. It may

indeed be the case that public investment stimulates growth indirectly

via its positive effects on private inputs in general and private capital in

particular. In theory, public investment has two conflicting effects on

private investment in physical capital. One the one hand, the increase

in the tax bill required to finance public investment will lower households’

permanent income and therefore their investment spending. On the

other hand, to the extent that public capital is a positive externality in

the production process, it will raise the marginal productivity of private

inputs and lead to higher investment. 

The latter effect can occur through several channels. First and most

obviously, by building and maintaining roads, highways, bridges, ports,

and airports, public investment facilitates access to distant regions and

the transportation of materials and goods, thus lowering shipping costs

for private companies. Second, by developing and improving public

transit networks, it ensures a better access of those companies to the

domestic labor force. Third, by modernizing water, sanitization, and

energy infrastructure, it lowers production costs and increases the

potential profitability of private firms. Fourth, by building schools and

hospitals, it gives private firms access to a better educated and healthier

pool of workers, thereby increasing their productivity. Finally, public

investment can attract private investment through public-private

partnerships.

Whether private investment in the Maghreb countries is crowded out

or crowded in by public investment is therefore an empirical question

to which we intend to provide an answer in the next subsection.

3.1 How does public investment affect private
investment?  

To measure the effect of public investment on private investment, we

estimate equation (2) in the Appendix. This equation projects the ratio

of private investment to GDP on that of public investment to GDP, past

private investment, and a set of control variables. Since equation (2) is

subject to the same type of endogeneity problems as equation (1), we

estimate it using Anderson and Hsiao IV estimator. The results are

reported in Table 4 in the Appendix.

Column 4.1 of Table 4 shows the estimation results when only domestic

credit provided by the banking sector and trade openness are included

in the vector of control variables. In this baseline regression, both variables

enter with a positive coefficient (as expected), but only trade openness

turns out to have a statistically significant effect on private investment.

Importantly, public investment is estimated to have a positive and

statistically significant (at the 5% level) effect on private investment, with

a one percentage point increase in the ratio of public spending to GDP

leading to roughly 1.19 percentage points increase in the ratio of private

investment to GDP. Lagged private investment is also found to be an

important determined of current private investment, entering with a

positive and highly statistically significant coefficient.

The positive and statistically significant effect of public investment on

private investment remains when the set of explanatory variables is

extended to include the black market premium, although its magnitude

is somewhat smaller (see Column 4.2). In this regression, the effect of

trade openness is no longer significant, but that of domestic credit by

the banking sector becomes statistically significant at the 5% level. The

estimated coefficient of the black market premium is negative as

expected, but statistically insignificant, whereas the effect of lagged

investment continues to be highly statistically significant.

Controlling for institutional efficiency does not overturn the results

regarding the positive effect of public investment on private investment,

irrespective of whether institutional efficiency is proxied with government

effectiveness or corruption control (see Columns 4.3 and 4.4). This

effect is even larger than in the baseline regression and is now statistically

significant at the 1% level. Interestingly, the coefficient of lagged private

investment is no longer statistically significant, whereas those attached

to domestic credit by the banking sector and trade openness both

become statistically significant at the 1% level.

3.2 How does the interaction of private and public
investment affect growth? 

Having documented that public investment crowds in private investment

spending in the Maghreb countries, we now investigate whether, and

to what extent, the interaction of the two categories of investment

matters for growth. For this purpose, we augment the set of explanatory



variables in equation (1) with the product of the private and public

investment ratios. The augmented version of equation (1) is estimated

using the IV approach, where the set of instruments has been expanded

to include lags of the interaction term. The results are reported in Table

5 in the Appendix. As we have done so far, we consider a baseline

regression in which we exclude the black market premium and measures

of institutional efficiency (Column 5.1); we then introduce each of these

variables one at a time (Columns 5.2 through 5.4).

Table 5 shows that the direct effect of public investment on growth is

statistically significant (at the 10% level) only in the baseline regression,

but that it becomes statistically insignificant when controlling for market

distortions or institutional efficiency. The estimated effect of private

investment, on the other hand, is always positive and statistically

significant. These results generally corroborate those reported in Tables

1 and 2. The variable capturing the interaction between private and public

investment enters with a significantly positive coefficient in all four

regressions. This means that private investment stimulates growth to an

extent that depends positively on the level of public investment. Note

that the inclusion of the interaction term increases the explanatory power

of each regression substantially, as can be seen by comparing the

adjusted R squared with their counterparts reported in Table 1. Finally,

it is worth noting that the effects of primary and secondary school

enrollment rate and life expectancy become statistically insignificant once

one controls for the interaction between private and public spending.

In sum, notwithstanding the absence of a direct positive effect of public

investment on growth, our analysis suggests that there is a strong

indirect channel whereby public investment enhances growth by acting

as a catalyst to private investment. This indirect effect is empirically

robust and theoretically easy to understand based on the premise that

public capital raises the marginal productivity of private inputs.
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IV. Conclusion and Policy Implications

As a policy response to the latest global recession and given that

monetary policy had little leeway during that episode—either

because policy rates were approaching their zero lower bound or because

the banking system was rationing credit—governments in a number of

countries have decided to increase public investment in an effort to

stimulate aggregate demand and to foster growth. While this policy can

be easily rationalized from a theoretical standpoint, existing empirical

evidence of a positive effect of public investment on growth is, however,

mixed, at best. In this paper, we have revisited this question using data

from the Maghreb countries and found that public investment enhances

growth indirectly through its crowding-in effect on private investment.

One of the important messages of this paper, therefore, is that one should

not dismiss the role of public investment for growth based on the absence

of a significant direct effect of the former on the latter.

Short of a rigorous normative analysis, it is hard to establish the optimal

level of public investment in each of the Maghreb countries or to provide

policy recommendations to improve social welfare. Nonetheless, based

on our empirical results and the arguments discussed above, and to

the extent that policymakers’ objective is to maximize long-run growth,

the policy recommendations in terms of public investment can be

summarized as follows:

1. Governments in the Maghreb countries should target sectors in 

which public investment is least likely to crowd out private investment. 

These include: transportation infrastructure, public transit, water 

and energy infrastructure, education, and health.

2. The public procurement process should be better monitored and 

made as transparent as possible in order to minimize fraud, 

and overspending, especially for large investment projects that 

involve several stages and long time-to-build delays. Corruption 

control is found to affect private investment positively and significantly 

in the MENA countries.

3. Private provision of infrastructure should be encouraged by giving 

fiscal and non-fiscal incentives to private companies to enter into 

public-private partnerships.

4. Public investment should not only target new projects but also the 

adequate and effective maintenance of existing capital.

5. Given the relatively high level of public debt in the Maghreb countries, 

they should strike a balance between increasing public investment 

and maintaining a sustainable level of indebtedness. 
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Appendix

A. Estimating the effects of public investment on growth

We estimate the following equation:

where the subscripts i and t refer, respectively, to the country and time period, the dependant variable (y) is the growth rate of GDP per capita,

is the g (log of the) ratio of public investment to GDP, x is a vector of control variables, v represents the unobserved country effect, and   is an

error term. The control variables are: the ratio of private investment to GDP, primary and secondary school enrollment rates, domestic credit 

provided by the banking sector, trade openness, life expectancy at birth, the black market premium, government effectiveness, and control of

corruption.

We use annual data from Algeria, Mauritania, Morocco and Tunisia. The sample is 1970 to 2012. The data are obtained from the 2012 World

Development Indicators (WDI) and World Governance Indicators (WGI) databases, available on the World Bank’s official website. Missing

observations within the sample were constructed using linear interpolation.

Growth is computed as the percentage change in GDP per capita, which is taken from the WDI database. The ratio of public investment is

constructed as (the logarithm of) the gross fixed capital formation of the public sector divided by GDP. The ratio of private investment is constructed

in an analogous manner. The series of GDP, public investment, private investment, primary and secondary school enrollment rates, domestic

credit provided by the banking sector, trade openness, life expectancy at birth, and black market premium are all taken from the WDI database.

The series of corruption control and government efficiency are taken from the WGI database.

۱
=۱

,                   (1)
n

it it it k kit i it
k

y y g x= + + + +
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Table 1: IV estimation results

Notes: Robust p-values in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

Dep. variable : GDP per capita growth rate (1.1) (1.2) (1.3) (1.4)

Public investment ratio -0.0226**
(0.0131)

-0.00535
(0.705)

0.0144
(0.363)

0.0142
(0.375)

Private investment ratio 0.0214
(0.127)

0.0539**
(0.0109)

0.0167*
(0.081)

0.0193**
(0.029)

Domestic credit by the banking sector -0.0336*
(0.0686)

-0.0406
(0.227)

-0.167***
(2.08e-05)

-0.165***
(3.22e-05)

Primary school enrollment rate 0.0795*
(0.0632)

-0.0552
(0.414)

0.0917**
(0.0276)

0.105**
(0.0178)

Secondary school enrollment rate 0.0154
(0.727)

0.218*
(0.0501)

0.346***
(0.000493)

0.381***
(0.000101)

Life expectancy -0.00384**
(0.0141)

-0.00663**
(0.0230)

-0.0340***
(8.99e-05)

-0.0353***
(5.48e-05)

Trade openness 0.0420
(0.141)

0.0639
(0.138)

0.0243
(0.421)

0.0153
(0.610)

GDP per capita growth rate: first lag -0.375***
(0.000109)

-0.476***
(0.000131)

-0.414***
(4.20e-09)

-0.426***
(8.23e-10)

Black market premium -6.71e-05
(0.475)

Government effectiveness -0.0200
(0.302)

Control of corruption -0.0159
(0.259)

Observations 93 63 34 34

R-squared 0.278 0.364 0.680 0.681

Number of countries 4 4 4 4

P-value Hansen test 0.185 0.328 0.179 0.234
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Table 2: GMM estimation results

Notes: Robust p-values in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

Dep. variable : GDP per capita growth rate (2.1) (2.2) (2.3) (2.4)

Public investment ratio -0.0158**
(0.0285)

-0.00291
(0.745)

-0.0148
(0.375)

-0.0143
(0.415)

Private investment ratio 0.0107
(0.163)

0.0358***
(0.00253)

0.0614***
(0.00799)

0.0596**
(0.0109)

Domestic credit by the banking sector -0.0474***
(9.63e-05)

-0.0698*
(0.0616)

-0.0319*
(0.0917)

-0.0401**
(0.0355)

Primary school enrollment rate 0.107***
(0.000261)

0.0631**
(0.0486)

0.0627
(0.277)

0.0580
(0.323)

Secondary school enrollment rate -0.0177
(0.325)

-0.0741***
(0.00432)

0.0107
(0.566)

0.0184
(0.326)

Life expectancy -0.000813
(0.251)

0.00123
(0.123)

0.00139
(0.468)

0.00138
(0.482)

Trade openness -0.0223*
(0.0922)

0.0245
(0.218)

-0.0636***
(0.00271)

-0.0553***
(0.00722)

GDP per capita growth rate: first lag -0.121*
(0.0701)

-0.242***
(0.00340)

-0.446***
(6.28e-07)

-0.433***
(1.80e-06)

Black market premium -4.25e-05
(0.294)

Government effectiveness 0.0131**
(0.0223)

Control of corruption 0.0171**
(0.0453)

Observations 116 82 38 38

Number of countries 4 4 4 4

P-value Hansen test 0.113 0.454 0.479 0.471

P-value AR( 2) 0.197 0.731 0.486 0.627
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Table 3: IV estimation results with lagged investment

Dep. variable : GDP per capita growth rate (3.1) (3.2) (3.3) (3.4)

Public investment ratio: third lag -0.00483
(0.341)

-0.0124
(0. 818)

0.00992
(0.680)

0.00513
(0.274)

Public investment ratio: fourth lag -0.00261
(0.533)

-0.0161
(0.113)

0.00740
(0.297)

0.00759
(0.391)

Public investment ratio: fifth lag 0.00639
(0.247)

0.00360
(0.657)

0.0132
(0.288)

0.0138
(0.177)

Private investment ratio: third lag -0.0113
(0.273)

-0.00989
(0.420)

0.0485***
(0.00840)

0.0423**
(0.0265)

Private investment ratio: fourth lag 0.00912
(0.403)

0.0111
(0.435)

0.0116
(0.217)

0.00451
(0.649)

Private investment ratio: fifth lag 0.00811
(0.637)

-0.00460
(0.843)

0.0390***
(0.00968)

0.0337**
(0.0494)

Domestic credit by the banking sector -0.252***
(0.000459)

-0.289***
(0.00323)

-0.216***
(3.61e-06)

-0.209***
(0.000502)

Primary school enrollment rate -0.140
(0.421)

-0.168
(0.462)

-0.114
(0.314)

-0.153
(0.258)

Secondary school enrollment rate 0.0785
(0.675)

-0.610
(0.350)

-0.206
(0.136)

-0.0861
(0.570)

Life expectancy 0.00300
(0.729)

0.0163**
(0.0418)

0.0532***
(0.00717)

0.0437**
(0.0495)

Trade openness -0.102*
(0.0887)

-0.231**
(0.0409)

0.0978
(0.280)

0.0686
(0.109)

GDP per capita growth rate: first lag -0.624***
(0)

-0.624***
(0)

-0.613***
(0)

-0.602***
(0)

BMP -6.54e-05
(0.902)

Government effectiveness 0.0494***
(0.000482)

Control of corruption 0.00338
(0.912)

Observations 60 37 25 25

Number of countries 4 3 4 4

Adjusted R-squared 0.622 0.617 0.813 0.783

P-value Hansen test 0.366 0.228 0.244 0.0815

Notes: Robust p-values in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
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B. Public Investment as a Catalyst to Private Investment

B.1. How does public investment affect private investment? 

To measure the effect of public investment on private investment, we estimate the following equation:

where inv is the (log of the) ratio of private investment to GDP and x is a vector that includes the following control variables:
domestic credit provided by the banking sector, trade openness, black market premium, and a measure of institutional efficiency
(either government effectiveness or control of corruption).  

۱
=۱

,                   (2)
n

it it it k kit i it
k

inv inv g x= + + + +

Table 4: IV Estimation results of equation (2)

Notes: Robust p-values in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

Dep. variable : private investment ratio (4.1) (4.2) (4.3) (4.4)

Public investment ratio 0.525**
(0.0375)

0.349*
(0.0960)

0.619***
(5.31e-08)

0.545***
(4.03e-09)

Domestic credit by the banking sector 0.112
(0.261)

0.453**
(0.0149)

0.761***
(0.00207)

0.498***
(0.000802)

Trade openness 0.713***
(4.37e-06)

0.397
(0.196)

0.890***
(0)

0.899***
(0)

Private investment ratio: first lag 0.136***
(0.000304)

0.0503***
(0.00551)

1.152
(0.340)

0.665
(0.598)

Black market premium -1.21e-05
(0.992)

Government effectiveness 0.0896
(0.877)

Control of corruption 0.257***
(0.000438)

Observations 111 87 40 40

Number of countries 4 4 4 4

Adjusted R-squared 0.382 0.146 0.268 0.265

P-value Hansen test 1 1 1 1
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B.2. How does the interaction of private and public investment affect growth? 

Table 5: IV estimation results with an interaction term between of private and public
investment

Dep. variable : GDP per capita growth rate (5.1) (5.2) (5.3) (5.4)

Public investment ratio 0.0729*
(0.0760)

0.0661
(0.218)

0.149
(0.113)

0.152
(0.116)

Private investment ratio 0.150**
(0.0145)

0.138*
(0.0750)

0.258*
(0.0636)

0.263*
(0.0654)

Private investment * public investment 0.0493**
(0.0196)

0.0433*
(0.0706)

0.105*
(0.0939)

0.108*
(0.0959)

Domestic credit by the banking sector -0.108**
(0.0394)

-0.114*
(0.0644)

-0.135**
(0.0248)

-0.137**
(0.0224)

Primary school enrollment rate -0.154
(0.355)

-0.214
(0.340)

0.0239
(0.892)

0.0353
(0.843)

Secondary school enrollment rate 0.0570
(0.706)

0.0289
(0.914)

0.102
(0.539)

0.109
(0.509)

Life expectancy 0.00335
(0.635)

0.00535
(0.479)

-0.00550
(0.793)

-0.00701
(0.736)

Trade openness -0.0417
(0.387)

-0.0918
(0.300)

0.0373
(0.249)

0.0360
(0.278)

GDP per capita growth rate: first lag -0.537***
(1.03e-09)

-0.536***
(1.10e-07)

-0.579***
(0)

-0.575***
(0)

Black market premium 3.71e-05
(0.695)

Government effectiveness 0.00792
(0.699)

Control of corruption 0.000146
(0.994)

Observations 93 63 34 34

Number of countries 4 3 4 4

Adjusted R-squared 0.468 0.417 0.744 0.745

P-value Hansen test 0.577 0.473 0.110 0.128

Notes: Robust p-values in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1
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