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Abstract: The study of poverty has been studied from several different research approaches over the
years. This analysis intended to determine which variables tell us about poverty in the Economic Com-
munity of West African State (ECOWAS) countries. Many ECOWAS countries have recorded high
economic growth rates in the past few decades. However, a recent trend is that this progress is revers-
ing, and poverty rates are increasing. In this analysis, we examined the variables describing poverty in
ECOWAS. We used a statistical approach coupled with economic theory to justify the inclusion of the
variables used to assess poverty. Furthermore, we include the use of the Fraser Institute’s Economic
Freedom index for each of the West African States. As far as we know, the economic freedom and
poverty of West African states have not been presented for consideration toward African growth rates
and poverty rates. With few exceptions, economic freedom research suggests that economic freedom
is the foundational ingredient for increasing prosperity and reducing poverty. Then, we interpreted
the empirical results and assess the validity of the model as applied to the ECOWAS countries. More
specifically, we use the LASSO and elastic net regression to obtain sparse solutions to regression prob-
lems. LASSO and elastic net are computational methods that rapidly inform us about the relevant
variables for the model. These computational methods’ performances will in the context of the number
of variables exceeds the number of observations by generating a low mean squared error (MSE).
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1. Introduction

Two in ten people living on the African continent are still living on less than the international poverty
line of US $1.25 per day despite the poverty declining by more than half since 2000 [1-3]. Though,
significant progress has been made in many developing countries, up to 42 percent of the population
throughout the African continent are still living below the poverty line [2]. One of the main drivers in
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poverty reduction is the advocation of employment because improved employment conditions could
lead to improved welfare and economic growth [4].

A major issue in the Economic Community of West African States (ECOWAS) is the continued
persistence surrounding the issue of poverty. With the presence of high poverty, it is identified as a
state of total absence of economic opportunities, poor health outcomes, poor living conditions, hunger
and undernourishment, lack of education, social deprivation, and hopelessness of the future. These
problems have plagued ECOWAS and other developing countries for a few decades. The governments
of ECOWAS have been concerned about poverty because ECOWAS is characterized by low-income
and high poverty rates. A recent survey on poverty based on the absolute poverty line approach shows
that the poor represent more than one-third of the population in Cape Verde and Cote d’Ivoire; less
than one-third of the population in Benin, Ghana, and Togo; about half of the population in Burkina
Faso, Guinea, the Gambia, Nigeria, and Senegal. About two-thirds of the population was poor in
Guinea-Bissau and Niger, and more than two-thirds of the population in Mali and Sierra Leone. The
aim of this paper is to use use the LASSO regression to identify in the pre-selected set a small subset
of the most important poverty determinants. The LASSO regression also fits well,where we have few
observations and many covariates. An important contribution of this paper is that prior studies did not
use the Freedom Index as a covariate to explain poverty.

This paper is organized as follows. In Section 2, we reviewed the relevant literature of poverty
studies in general and in ECOWAS and explore the connection to economic freedom and its effects on
economic growth and poverty. Section 3 delved into the methodology of the LASSO regression and the
data sources for this paper. Section 4 we interpreted the results, compare the models and make some
conclusions about poverty in ECOWAS countries. In the final section, we presented the conclusions of
our research as well as any policy prescriptions.

2. The relevant literature

2.1. Poverty remedies in ECOWAS countries

The Millennium Development Goal (MDG) targeted at reducing extreme poverty and hunger in de-
veloping economies by 2015 and this goal was achieved on the global level. However, some countries
are still confronted with poverty, and ECOWAS countries are among the countries still struggling to
ameliorate their conditions of poverty [5]. ECOWAS countries have also received many funds from
the FDI, but some research has been started to examine the impacts of FDI on ECOWAS countries to
reduce poverty [6—11]. The importance of sustainable development cannot be discussed in ECOWAS
without considering the growth in its agricultural sector. More specifically, the agricultural sector is a
major pathway for economic growth in ECOWAS. ECOWAS countries should develop its agricultural
sector further to deal with their rising population which generates revenues to promote economic de-
velopment, create employment, reduce criminal activities provide educational opportunities for their
citizens [12]. Despite the importance of the agricultural sector, as researched by Matthew and Adeg-
boye [12], the agricultural sector provided no impact on the economic development in Nigeria. Con-
sequently, they recommendeded that to develop the agricultural sector, the government must invest in
research and technology to help to increase the prevalence of the agricultural sector via the establish-
ment of an agricultural fund to finance larger-scale agricultural operations in Nigeria. Omorogiuwa,
Zivkovic, and Ademoh [13] also studied the role of the agricultural sector in Nigeria. They concluded
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as Matthew and Adegboye [12] that greater emphasis on the research on the development would be
required to promote additional economic development in Nigeria.

Osabohien, Matthew, Gershon, Ogunbiyi, and Nwosu [14] studied the entire set of ECOWAS coun-
tries regarding the agricultural sector. Their results indicated that the agricultural sector would provide
greater opportunities for the poor to increase their earnings as a means to escape the poverty trap. How-
ever, these governments would need to invest more in the agricultural sector to improve productivity
and the human capital development of these farmers. Despite the research emphasizing the growth of
the agricultural sector throughout the ECOWAS countries, this sector does not imply that the sector
needs to be the largest in ECOWAS countries [15]. The author delved further into the agricultural
sector in ECOWAS and most developing countries often have low productivity relative to the rest of
their economy.

In brief, ECOWAS countries struggle with issues of poverty that hinders economic development
of these countries. Policy-makers continue to debate the best path forward to alleviate poverty in
ECOWAS countries. The literature delved into the debates about the effectiveness of FDI and the
promotion of the agricultural sector to address these challenges confronting the ECOWAS countries.

2.2. Economic freedom and indexes

Though known to have a very rich history and culture, West Africa is currently considered to be a re-
gion of severe poverty and violence. Over the past three decades, the region of ECOWAS countries has
generally moved backward in terms of economic development primarily due to civil conflicts, armed
rebellions and droughts, and natural disasters. Low economic growth has led to increased poverty and
hardship. Significant increases in economic growth and reductions in poverty in the region are likely
to occur with increases in the economic freedom and opportunities that allow citizens of the ECOWAS
countries to make better use of their talents and resources.

In recent years, researchers have renewed their interest in the study of why West Africa and why has
failed to develop. Studies have found that a lack of resources, ignorance, or incompetence has played
a part in the region’s lack of or underdevelopment. However, these same studies have found that what
West Africa needs is strong institutions and economic freedom [14, 16]. Economic freedom is one of
the most important aspects of the quality of a country’s framework and institutions.

So, what is Economic Freedom? Economic freedom constitutes the essence of a market economy
and the power of Adam Smith’s invisible hand in terms of economic prosperity for society as a whole.
Nowadays, there is great awareness of the importance of economic growth of institutional factors
related to economic freedom, including the rule of law, security of property rights, the openness of the
political process, limitations on the power of the executive, monetary stability, liberal trade regimes,
and civil liberties (see, e.g., [17]). However, economic freedom is not only an important element in
terms of economic performance. It may also involve considerable repercussions on attaining other
political objectives related to human well-being, such as income distribution (see [18], for a survey on
the effects of economic freedom).

Since the 1980s, most countries in the world have experienced notable increases in economic free-
dom, under the widely accepted belief that greater economic freedom fosters efficiency, economic
growth, and less poverty (see, among others, [19-33]. However, the ECOWAS member countries
have been left out of this trend, and over the last several decades, there have been few if any, changes
made to their policies and institutions in favor of economic freedom. The countries, Cabo Verde,
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The Gambia and Nigeria, are the only ECOWAS countries in the top quartile at the bottom with the
other 12 countries in the bottow two quartiles. Despite some progress in the past 20 years, ECOWAS
has an Economic Freedom Index, as measured by the Fraser Institute, mostly in the bottom quartile.!
This poses a problem because economic freedom has been shown to bring prosperity and growth to
a country or economy. Countries that enjoy more economic freedom tend to achieve higher wealth
and enhanced living standards which represents a better investment and business climate. In brief, the
literature on the impacts of economic freedom on the economic growth of a nation has been studied
for quite some time. During the last two decades, numerous studies were conducted to investigate
the linkage between economic growth and economic freedom. These studies were empirical and have
found a strong, positive impact of economic freedom on the rate of economic growth of a country.

3. Methodology and data sources

3.1. Methodology of the LASSO regression

The Least Absolute Shrinkage and Selection Operator (LASSO) is a penalized regression method
derived by [34]. Ridge regression shrinks all regression coefficients towards zero while the LASSO
tends to give a set of zero regression coefficients and leading to a sparse solution. However, we take
the absolute slope values instead of the square of slopes as done in ridge regression. The LASSO is
an estimator of the coeflicients in a model, meaning that some of the coeflicients are exactly zero,
while other coefficients are nonzero. More specifically, the LASSO selects covariates by excluding the
covariates whose estimated coeflicients are zero and including those that are nonzero. Because of this
empirical approach, there are no standard errors used in the estimation of the LASSO coefficients.

The LASSO like other regression estimators solves an optimization problem which can be given as

P
B = argmin {(y —38) (v - 4B) + AZI lﬁi|} 3.1)

where arg ming {(y - xB) ' (y - xﬁ)} is the ordinary least squares (OLS) estimator and

8], = le

is the L1 penalty. Also ||8||; is not differentiable and requires application of subdifferental analysis.
A controls the strength of the L1 penalty or represents the shrinkage. A is also called the penalty
parameter. Some characteristics of A in its role in the LASSO regression

e When 4 is 0, the LASSO and OLS gives the same result.

e As A increases, more coeflicients become zero; thus, eliminated from the regression.
e As A increases, the bias also increases.

e As A decreases, the variance also increases

In practice, in the selection of the parameter A, the goal is to determine the best model with an opti-
mal balance of the fit and complexity of the regression model. As the LASSO regression is estimated,

'The Economic Freedom Index is obtained from https://www.fraserinstitute.org/studies/human-freedom-index-2021
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the L1 norm is then applied to regression parameters because it penalizes the regression coeflicients
of the irrelevant variables to be zeros. At the same time, it also penalizes the regression coefficients
that are included in the regression. Consequently, regression coefficients of a LASSO model tend to
be smaller than the OLS regression coefficients.> The underlying analytical details for the A that deter-
mine which coefficients will be zero are quite interesting. We need to use a different approach because
the function is not differentiable. Consequently, we cannot determine the partial derivatives to deter-
mine the optimum, so we need to estimate the subdifferential in the LASSO. More specifically, the
subdifferential generalizes the derivative to convex functions that cannot be differentiable.

The estimation process uses the algorithm of coordinate descent method by fixing all the coordi-
nates except for one. The motif underlying the coordinate descent is to optimize a target function with
respect to a single parameter at one time. More specifically, the algorithm of the LASSO cycles itera-
tively through all parameters until there is convergence. Coordinate descent works well in the LASSO
because it has a simple closed-form solution in a single dimension but lacks one in higher dimensions.
Keep in mind that the LASSO objective function is a convex function which means that the sequence
of the objective functions converges to a global minimum.?

3.1.1. Cross-validation in the LASSO regression

In the LASSO regression, we must select the value of A. That is, the cross-validation mimics the
process of doing out-of-sample prediction, and produces estimates of out-of-sample mean square error
(MSE) that selects 4 with minimum MSE. How does the cross-validation (CV) work in a LASSO

regression? Here are the steps to conduct cross-validation in a LASSO:

e Step 1: Given the data, the LASSO regression computes a sequence of ’sas ;1 > A; > -+ > 4.
A; set all the coeflicients to zero, which means no variables are selected.

e Step 2: For each 4;, do K-fold cross-validation to get an estimate of out-of-sample MSE.

e Step 3: Select the A%, which is the smallest estimate of out-of-sample MSE, and refit LASSO
using A" and the original data.

e Step 4: Then plot the CV, which tells what the minimum mean squared error (MSE) for the
different values of A is generated.

3.1.2. Elastic net

The elastic net extends the LASSO by incorporating a generalized penalty term and is a convex
combination of the LASSO and the ridge regressions. More important, the development of the elastic
net was conceived as a method that would produce better predictions if the covariates are highly cor-
related. Zou and Hastie [35] provide the analytical details for the elastic net. Equation (3.2) shows the
elastic net regression estimator

. . z (1-a) <
_ _ T _ ) . 2
B= arg min {(y XB) vy —x8) +A|a ;:1 1Bil + 5 ;:1 B) (3.2)

2In machine learning this is called bias.

3Tt was stated that the objective function is convex, not strictly convex. That means there could be more than one solution in a
function. Consequently, the coordinate descent converges to one of those solutions, but the solution it converges to is arbitrary because
it depends on the order of the solutions.
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where a is the elastic-net penalty parameter, not A.*

Given the Eq (3.2), elastic net is the same as a LASSO when @ = 1. On the other hand, as « shrinks
toward 0, the elastic net resembles a ridge regression. For other values of «, the penalty term in the
elastic net interpolates between the L1 norm of 8 and the squared L2 norm of . In essence, the elastic
net is a combination of the LASSO and ridge regressions. Like the LASSO, the selection of @ and A in
the net elastic is via the cross-validation method and provides values of @ between 0 and 1.

3.2. Data sources

For this paper, we used the World Bank database® for reliability and the large quantity of data. Care
is needed in the variable selection process because it can be a correlation problem between variables,
which usually leads to spurious regression. This happens when two variables are strongly correlated
by some exogenous factor not taken into account and due to the fact we can state that one causes the
other when it is not the case. Using the LASSO, we can include as many variables as we consider in
the model but if these variables are correlated the model will select all of them giving similar weights.
We selected the variable poverty headcount ratio at $3.10 a day, because among poverty indicators
available, this one had a large quantity of data over the years, and also $3.10 a day is poverty but not
extreme poverty which will be the case of $1 a day which is another commonly used indicator. The
GINI coeflicient is another commonly used indicator to look at but it measures structural poverty at a
more aggregate level of the country rather than poverty per individual. In brief, Appendix A1 shows the
complete list of the variables used in this paper from the World Bank database and the Fraser Economic
Institute. The economic freedom is identified as FI Appendix Table Al.

4. Empirical results

4.1. The empirical results from the LASSO

In this subsection, we delved into the empirical results using the poverty headcount ratio at $3.10
a day (POV32) for the LASSO. In the first step, we estimated the LASSO regression to determine the
optimal lambda (1) via cross-validation (CV). Table 1 summarized the results of the LASSO regression.

The mean squared error (MSE) with this specification is 0.8164812. Then, we plotted the cross-
validation plot to show the optimal lambda used in the LASSO, as shown in Figure 1. More specifically,
the most optimal point in the cross-validation plot corresponds to the lowest dip point. In theory,
researchers would like to see a U-shaped but often in the estimation of the LASSO regression; however,
it may often be the case in practice. From Figure 2 we have a slight improvement in the MSE as our
penalty A becomes larger then flattens out and increases rapidly, suggesting that an OLS regression
could be overfitting the data.

“In the net elastic, the ridge penalty is divided by 2 which is merely a mathematical convenience for optimization of the net elastic
regression.
5The link to the World Bank Database is https://databank.worldbank.org/source/world-development-indicators
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Table 1. Results of LASSO regression.

Number of Observations 15
Number of Covariates 33
Number of CV Folds 10

. Number of Nonzero  Out of Sample CV Mean
ID Description Lambda Coefficients R-squared Prediction Error
1 first lambda 7.812417 1 0.5053 201.2359
93  lambda before 0.1081931 13 0.6998 122.1392
*94  selected lambda 0.1032756 13 0.7005 121.8544
95 lambda after 0.0985815 13 0.7004 121.8935
100 last lambda 0.0781242 13 0.6994 122.2944

Cross-validation function
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160
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120
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200
1
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T T
10 1 A
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Acv Cross-validation minimum lambda. A=.1, # Coefficients=13.

Figure 1. Plot of the cross-validation function from the LASSO regression.

To assess the behavior of the coefficients selected from the LASSO regression as shown in Figure

2.

Figure 2 shows the path trajectory of the fitted regression parameters. Also Figure 2 should be
read from right to left or the value of A from small to large. Those variables that become zero later
are stronger because a larger A is needed to make them zero. On the other hand, those variables that
quickly become zero are weak or insignificant. More important, we standardized the coefficients with
a mean of zero and a variance of one. If the coefficients are non-standardized, then the coefficients
are not dimensionless, and not comparable. That is, no conclusions can be drawn from them regarding

predictive importance.
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Figure 2. Plot of the cross-validation function from the LASSO regression.

Table 2 shows the coefficients from the LASSO regression. However, we cannot interpret the value
of the coefficients because these coeflicients are standardized. Next, we present a table with the values
of the non-zero coeflicients for A = 0.032756 corresponding to the least MSE:

Table 2. Nonzero coeflicients from the LASSO (1 = 0.1032756).

Variable Value
FIl—Freedom Index —-10.64813
EC Staff Education Compensation —6.66526
CEM—Male Children Employed 4.616804
ET Employers Total —-4.02357
FE Fuel Exports 3.868156
ME Manufacturer’s Exports 3.288305
GC Government Expenditures 2.215573
SN Adequacy of Safety Net Programs —2.139957
SPL Adequacy of Social Protection and Labor 1.779321
Agricultural Value Added 1.727414
COS Children Out of School 1.459424
EE Adjusted Expenditures-Education 0.7401486
EMPI Employment in Industry 0.4868795

From the LASSO regression, we observed some areas that impact poverty in ECOWAS: employ-
ment, education, government programs, fuel program, and the freedom index. As indicated by the
negative sign, the more economic freedom there is the less poverty. As delved into earlier in this pa-
per, previous research studies were conducted over the past few decades that investigated the linkage
between economic growth and economic freedom with an important theme from these studies that
determined a strong, positive impact of economic freedom on foreign direct investment, political sta-
bility, and the rate of economic growth in the respective countries. Based on the LASSO regression
results, the governments in the ECOWAS countries should integrate better practices that could enhance
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economic freedom for each respective country. The important theme from these studies determined a
strong, positive impact of economic freedom on the rate of economic growth of a country. As for staff
education compensation, the greater the compensation by educators, the less poverty would exist. ET
or Employers Total reflected the labor market meaning that the more employers we have, the more
employment will be generated and less poverty as indicated by the negative coefficient sign. Finally,
for SN or the adequacy of the safety net programs, if there is a reduction of the adequacy of these
programs, there would a reduction in poverty. This is the opposite of SPL or the adequacy of social
protection and labor, which would indicate the higher the amount, the greater the poverty rate. As for
the remaining education variables, CEM, COS, and EE, the signs are positive. But most striking is the
adjusted expenditures for education (EE) which indicates that the greater the education expenditures,
the higher the poverty rate.

4.2. Results from the elastic net

In this subsection, we delved into the empirical results using the poverty headcount ratio at $3.10 a
day (POV32) for the elastic net. In the first step, we estimated the elastic net regression to determine the
optimal lambda (1) and the different levels of alpha (@) via cross-validation (CV). Table 3 summarizes
the results of the elastic net regression.

Table 3. Results of elastic net regression.

Number of Observations 15
Number of Covariates 33
Number of CV Folds 10

Number of Out of CV mean
Alpha ID Description Lambda nonzero sample prediction
coeflicients R-squared error
1.00
1 First lambda 5.637558 7 0.4542 222.037
116  Last lambda 0.0281878 14 0.4668 225.060
0.750 117  first lambda 5.637558 7 0.4542 222.037
149  lambda before 1.339149 12 0.5865 168.832
*150 selected lambda  1.278282 12 0.5877 167.708
151  lambda after 1.220182 12 0.5876 167.765
232 last lambda 0281878 21 0.5699 174.961
0.500 233  First lambda 5.637558 7 0.4591 220.031
348  Last lambda 0.0281 29 0.5205 195.049

The mean squared error (MSE) for the elastic net specification is 21.2645. Then, we plotted in
Figure 3, the cross-validation plot to show the optimal of the lambda used in the elastic net. More
specifically, the most optimal point in the cross-validation plot corresponds to the lowest dip point as
we have in Figure 3. The minimum of A in Figure 3 tells us the minimum MSE. From Figure 3 we have
a slight improvement in the MSE as our penalty A becomes larger, suggesting that an OLS regression
model likely overfits the training data.
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Figure 3. Plot of the cross-validation function from the elastic net regression.

To assess the behavior of the coefficients selected from the elastic net regression as shown in Fig-

ure 4.

Figure 4 shows the path trajectory of the fitted regression parameters of the elastic net. Also, Figure
4, as with Figure 2, should be read from right to left or the value of A from small to large. Several of
the nonzero variables became zero later, which are stronger because a larger A is needed to make them
become zero. As with the LASSO regression, we standardized the coefficients with a mean of zero and
a variance of one. If the coeflicients are non-standardized, then the coefficients are not dimensionless,

and not comparable.

Coefficient paths

Standardized coefficients
5 0
1 |

-10

-15

T T T T T
35 40 45 50 55
L1-norm of standardized coefficient vector

acy Cross-validation minimum alpha. a=.75

Figure 4. Plot of the cross-validation function from the elastic net regression.

Table 4 shows the coefficients from the elastic net regression. However, we cannot interpret the
value of the coefficients because these coefficients are standardized as with the LASSO. Next, we
present a table with the non-zero coefficient values for A=1.278282 as it corresponds to the least MSE.
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Table 4. Nonzero coeflicients from the elastic net (1 = 1.278282).

Variable Value
FI—Freedom Index -15.9994
EC Staff Education Compensation -2.240522
FR Fertility Rate -1.440816
ET Employers Total 1.334919
FE Fuel Exports 6.61478
GC Government Expenditures 2.37789
SN Adequacy of Safety Net Programs -3.168602
SPL Adequacy of Social Protection and Labor 1.320671
Agricultural Value Added 0.4510879
CF Gross Capital Formation -0.3892439
SI Gross Domestic Savings -4.100957
EMPI Employment in Industry 0.3950347

We observed from the elastic net some areas that impact poverty in ECOWAS: employment, fertility,
government programs and expenditures, fuel program, and the freedom index. The variable selection
is somewhat similar to the LASSO regression. As with the LASSO regression, the freedom index was
prominent indicating there is an important linkage between economic growth and economic freedom
because a strong, positive impact of economic freedom on the rate of economic growth of a country
would help ameliorate poverty throughout ECOWAS. As for staff education compensation, the greater
the compensation by educators, the less poverty that would exist, which has a similar sign as the
LASSO. ET or Employers Total reflected the labor market meaning that the more employers we have,
the more employment will be generated and greater poverty as indicated by the positive coefficient
sign. The latter could be reflective of the lack of dynamics in the labor market. Finally, for SN or
the adequacy of the safety net programs, if there is a reduction of the adequacy of these programs,
there would a reduction in poverty. This is the opposite of SPL or the adequacy of social protection
and labor, which would indicate the higher the amount, the greater the poverty rate. SN and SPL have
similar signs as the LASSO. For SI or gross savings, the greater the savings that occur, the poverty
rate would decline. For the fertility rate or FR, it shows that as it declines there is an increase in the
poverty rate. This relationship demonstrated the connection between fertility choices and economic
considerations. The latter would go against that ECOWAS countries have been experiencing higher
fertility rates despite the existence of poverty.

5. Conclusions

The West African states founded the regional organization ECOWAS in 1975. The original purpose
was economic integration and development. In keeping with conclusions about integration, trade and
investment were tools to reach these goals. So far, this effort has been unsuccessful. Trade between
countries in the region is still low due to trade barriers and the similarity of production profiles, i.e.,
primarily agriculture products. ECOWAS’s institutions have clear similarities with institutions of the
European Union, but have not had the same power to make decisive decisions, nor have decisions been
implemented as intended. It is highly uncertain if plans to create a monetary union in the coming years
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can be realized.

A stronger positive West African development over the next 20 years would be unexpected, although
it is not impossible. West Africa has resources that, if used differently than today, could contribute to
improving conditions in the region. Changed income distribution could reduce high levels of poverty.
Development in this direction would probably also reduce the risk of future conflict within countries
and between them. A change in the distribution of income from natural resources could also contribute
to overall positive economic development and integration in the countries and the region. If resources
were used to accomplish local economic development, a specialization in the economy could develop.
This could then promote more trade between countries in the region, which-in turn-could have a peace-
making effect. Countries with extensive economic relations have an interest of avoiding conflict and
war. In addition, more stable economic development would benefit not only national societies in gen-
eral but also state structures. It would reduce motives for corruption. A different sharing of income
from natural resources could also stabilize the internal situation in Nigeria. Protests sabotage and armed
conflict is partially rooted in discontent connected to income distribution and control over resources.

About the basic research question of this paper, the answer has to be: Yes, ECOWAS does have
indicative data that can provide a path to less poverty and substantial long-term growth if implemented
by the governments of ECOWAS sufficiently.

Despite the analytical limitations, this research presented the surprising result that ECOWAS poten-
tially has institutions, such as economic freedom, and activities the income distribution and national de-
velopment opportunities. Research and policy activities should focus on institutional responses which
implement these responses involving partners in a structured and transparent process for the ECOWAS
region if poverty and growth are to be improved for the better.

The impactful positive results in this research are consistent with previous studies and research.
A higher degree of economic freedom creates a better investment climate and likely attracts more
foreign investment, improved transparency, and a better institutional framework, amongst others. Eco-
nomic freedom also creates a sense of confidence for future trade, investment, and economic growth.
Countries in the ECOWAS region should pursue policies as indicated by the LASSO and elastic net re-
gressions to improve economic freedom and quality of political institutions concurrently as they move
toward remedying the low human development in the region.
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Appendix
Table A1. Description of the variables used in the paper.
Coefficient  Definition
POV32 Poverty headcount ratio at $3.10 a day (2011 PPP) (% of population)

FI The Freedom Index from Fraser Institute’s Economic Freedom index

FE Fuel exports (% of merchandise exports)

FOE Food exports (% of merchandise exports)

ME Manufactures exports (% of merchandise exports)

SI Adequacy of social insurance programs (% of total welfare of beneficiary households)

SPL Adequacy of social protection and labor programs (% of total welfare of beneficiary households)

SN Adequacy of social safety net programs (% of total welfare of beneficiary households)

EE Adjusted savings: education expenditure [% of GNI (gross national income)]

AFR Adolescent fertility rate (births per 1000 women ages 15-19)

ADR Age dependency ratio (% of working-age population)

AL Agricultural land (% of land area)

A Agriculture, value added (% of GDP)

EC All education staff compensation, primary (% of total expenditure in primary public institutions)

CEF Children in employment, female (% of female children ages 7-14)

CEM Children in employment, male (% of male children ages 7-14)

COS Children out of school (% of primary school age)

CSU Cost of business start-up procedures (%GNI per capita)

CE Cost to export $US per container

CI Cost to import $US per container

CSS Coverage (% All social protection and labor)

DSE Debt service on external debt (TDS, current $US)

IN Deposit interest rate (%)

CR Domestic credit provided by the financial sector (% of GDP)

BF Ease of doing business index (1 = most business friendly regulations)

ET Employers total (%of employment)

EA Employment in agriculture (% of total employment)

EI Employment in industry (% of total employment)

ES Employment in services (% of total employment)

GEE Expenditure on education as % of total government expenditure (%)

FR Fertility rate, total (births per woman)

GC General Government final consumption expenditure (% of GDP)

CF Gross capital formation (% of GDP)

S Gross domestic savings (% of GDP)

EPS Gross enrollment ratio, primary, both sexes (%)

ESS Gross enrollment ratio, secondary, both sexes (%)

ETS Gross enrollment ratio, tertiary, both sexes (%)
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