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Assessing the Performance of the Least Developed Countries in
Terms of the Millennium Development Goals

1. Introduction

Since the 1970s, poverty has been recognised as the most serious socioeconomic
problem facing the world. Although thousands of solutions have been proposed, inequality
and poverty persist. Many of the so-called solutions do not deal with the root cause
(Banerjee & Duflo, 2015). Billions of human beings and many countries in the world are still
condemned to lifelong severe poverty, with low life expectancy, lack of food and water,
social exclusion, poor health, illiteracy and dependency. The situation is worse in the group
of the least developed countries (LDCs) (UNCTAD, 2016b).

The Millennium Development Goals (MDGs) were set out by the United Nations (UN)
for the period 2000-2015 to promote development and eradicate poverty worldwide. The
MDGs have successfully focused world attention on a broad-based development
framework and, together with the Sustainable Development Goals (which replaced the
MDGs in 2015), are likely one of the most important global development initiatives (Briant
Carant, 2017). The MDGs were an initiative developed under the increasingly accepted
conception of measuring social performance on the basis of a large list of indicators rather
than relying solely on economic growth. Specifically, the MDGs set eight goals in different
dimensions of development which are intrinsically interlinked, feed each other and are
monitored through quantifiable indicators to measure the progress made. In this regard,
the MDGs constituted an international initiative for the promotion of development and the
eradication of poverty which, in its conception, took into account the multidimensional
nature of these two concepts (Sessa, 2016; Vandemoortele, 2011).

Having reached the end of the MDG period, it is time to assess its achievements,
especially in the poorest countries, which deserve special attention from the scientific
community. To this end, we use composite indices to analyse, in an integrated manner, the
performance of the LDCs in terms of the eight goals of the MDG initiative from 2000 to 2015.
The evaluation of what has been achieved may be relevant not only for monitoring progress,
but also for informing policy design of the 2030 Agenda for Sustainable Development.
Unlike other studies in this same line (see, for instance, Cuenca et al., 2010; Luque et al.,
2017), our study covers the entire period of validity of the MDGs and presents an overview
of their evolution for the period 2000-2015, makes a comparison with the global average,
and takes into account the mutually reinforcing eight Millennium goals. Another key aspect
of our work is the geographical area under study, namely the LDCs. Despite being the
countries in the world that could potentially benefit the most from the poverty reduction
strategy of the MDGs, their study as a group with different economic and social
characteristics is rare, largely due to the scarcity of relevant data.

The composite indices built in this work allow us to empirically assess
achievements in many dimensions, analyse the progress of territories over time and
perform spatial comparisons. Our results show that all the LDCs have improved their
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situationin terms of the MDGs over the period 2000-2015 and the gap between the first and
the last country has also narrowed substantially. However, given the initial level, only
Tuvalu is above the world average in achieving the MDGs in 2000; thus, much work remains
to be done with a view to the 2030 Agenda.

The paper is structured as follows. In section 2 we study the MDGs focusing on the
LDCs. For this purpose, we review which countries are considered LDCs, what the MDGs
consist of and their underlying theoretical framework. In sections 3 and 4 we present the
empirical strategy and the statistical information used to construct the composite indices
for assessing the performance of the LDCs in terms of the MDGs from 2000 to 2015. In
section 5 we report the empirical results and main conclusions. Finally, in section 6 we
discuss the principal policy implications, particularly international cooperation in terms of
aid and trade.

2. The Least Developed Countries and the Millennium Development Goals

Since our study focuses on the LDCs, talking about the MDGs means talking about
human development and poverty reduction. Briefly, we analyse how, over time, the global
community has been moving towards conceiving development as the organised pursuit of
human well-being. This has involved broadening the notion of development and poverty
from a narrow economic conception to encompassing human development and wider
ideals such as participation and freedom. In such a context, the purpose of development
policies should be to work to establish the conditions where all people are able to achieve
well-being (Gough et al., 2007). With these ideas in mind, we review the development and
poverty reduction strategy of the MDGs. Before proceeding, it is necessary to define more
explicitly the concept of LDCs, our object of study.

2.1. What are the Least Developed Countries?

The concept of LDCs originated in the late 1960s. Since 1971, the UN has
recognised as LDCs those states deemed most highly disadvantaged in the development
process, and as facing the greatest risk of failing to overcome poverty (LDC IV Monitor,
2014). In 1971, the UN Conference on Trade and Development (UNCTAD)' designated 24
countries as LDCs. The list is reviewed and updated every three years by the Committee for
Development Policy (CDP), which may recommend countries for inclusion in or graduation
from the list of LDCs.

Currently, the CDP follows three different criteria for categorising a country as a
LDC: gross national income (GNI) per capita?, the Human Assets Index® and the Economic
Vulnerability Index?®, with an additional requirement in place since 1991 that countries with
populations exceeding 75 million should not be taken into account. That is, the LDCs
exhibit the lowest indicators of socioeconomic development in the world. In the review of
March 2015, 48 countries were designated by the UN as LDCs belonging to four regions (see
Appendix 1), which represented 13% of the world population in that same year. There are
33 LDCs in Sub-Saharan Africa, eight in East Asia and the Pacific, four countries in South
Asia, two located in the Middle East and North Africa, and Haiti, which is the only LDC
country located in the western hemisphere (Latin America and Caribbean UN region)
(UNCTAD, 2016b). A country will normally qualify for graduation from LDC status if it has
met graduation thresholds under at least two of the three criteriain at least two consecutive
triennial reviews.



2.2. The Multidimensional Perspective of Development and Poverty

The dominant conception of well-being in the second post-war development period
has been an economic one. The conditions determining the development of countries were
defined on the basis of production in the highest possible monetary terms and the
modification of productive activities when they were harmful for citizens. Welfare
economies comprise the material resources people control, can utilise and dispose of,
measured by income and at aggregate levels by national income per head (Gough et al.,
2007). Under this conceptual framework, the solutions for reducing poverty in developing
countries and worldwide have been economically based, mainly to foster the growth in GDP
per capita and in agriculture and service sectors (Akobeng, 2016). For years, there has been
a certain dissatisfaction with this macroeconomic approach to the eradication of poverty
and, above all, with the inability of many existing models to explain the situation in which
the LDCs find themselves (Leftwich, 1995).

In the last decades of the twentieth century, there have been diverse contributions
to debates across the social science disciplines over development (Gough et al., 2007).
Specifically, from the seventies, the Social Indicators Movement (Andrews & Withey, 1976)
argued in favour of measuring social performance on the basis of a large list of indicators,
rather than relying on a single one —income or GDP per capita. This approach is applied to
both development and access to resources, as well as poverty due to a lack of both.
However, its main limitation lay in the absence of a theoretical foundation, which was
provided by the capability approach (Sessa, 2016).

In 1980, Sen (1980) introduced the capability approach as a general approach to
evaluating the human condition. This approach broke with traditional welfare economics
(Gough et al., 2007; Robeyns, 2005). The capability approach is a broad normative
framework for the evaluation and assessment of individual well-being or the average well-
being of the members of a group and the design of policies (Robeyns, 2005, p. 94). The
capabilities approach focuses on the plural or multidimensional aspects of development
and claims that income and resources do not provide a sufficient or satisfactory indicator
of well-being as they measure means instead of ends. It is necessary to take into
consideration what individuals are able to do not only with the instruments they have, but
also, most importantly, with the capabilities they have (Sen, 1980, 1992). The capability
approach has also provided the theoretical foundations of the human development
paradigm (Fukuda-Parr & Shiva Kumar, 2003). Since 1990, the United Nations Development
Programme calculates the Human Development Index (HDI) on an annual basis. The HDI is
used universally as a synthetic measurement of human development for showing the
average achievements of a country.

Recent decades have witnessed a growing demand for new methods to measure
citizens’ well-being, given that GDP on its own appears to be unsatisfactory to describe and
compare the well-being and progress of societies. A single economic measure does not
account for the social cost of economic development, such as the cost of urbanisation or
pollution, among others; and nor does it take into account income distribution or significant
assets, such as educational opportunities, employment opportunities, personal safety,
and political freedoms (OECD, 2013; Neumayer, 2003; Nussbaum, 2011; Stiglitz et al.,
2011; Van den Bergh, 2009). Within this framework, several international initiatives have
been undertaken to improve the mapping of well-being or quality of life (for a revision see
Sanchez et al., 2018). Among them, one of the most important is the Social Progress Index,
which is calculated from 2013 and includes information for 50 exclusively social and
environmental indicators across three broad dimensions of social progress: basic human
needs, foundations of well-being, and opportunity.



In this context, poverty is seen in terms of deprivation of some minimum fulfilment
of elementary capabilities. Poverty is not only the lack of money, but the inability to develop
the full potential of the person as a human being (Sen, 1992). Taking into account that in
addition to goods, the social, economic, family and political environment determines the
creation or expansion of capabilities (Robeyns, 2005), poverty must be analysed taking into
account the society in which poverty is assessed (Banerjee & Duflo, 2015). That is, it is
necessary to study the conditions of life of the population through the different fields of
social concern: population, family, education, work, income, distribution and
consumption, social protection, health, the physical environment, culture and leisure and
social cohesion and participation (Clark, 2003). In short, poverty is a complex
multidimensional concept that could be understood as the product of unequal social,
political and economic relationships (Davis, 2017).

In light of these findings, new methods should be used for measuring poverty and
detecting its determining factors in developing countries. Specifically, the absolute and
relative poverty lines method,® which is widely used by the majority of countries and
international institutions (World Bank, OECD, the Economic Commission for Latin America
and the Caribbean, etc.), does not fit in this conceptual context.

2.3. The Millennium Development Goals

In 2000, leaders from around the world adopted the United Nations Millennium
Declaration and established the MDGs to foster a ‘more peaceful, prosperous and just
world’ (United Nations, 2000, p. 1). Countries decided to spare no effort to combat the
dehumanising conditions of extreme poverty in some parts of the world and recognised that
special measures would be required for the weakest members of the international
community (Fosu, 2010). With that aim, the MDGs set eight goals to be achieved by 2015
consisting in eradicating extreme poverty and hunger, fighting infant and maternal
mortality, stopping the spread of diseases (mainly HIV), promoting universal access to
primary education, reducing the gender gap and articulating economic growth with
environmental sustainability (see Table 1). For each of the eight goals, three to eight
indicators (a total of 46) were chosen to monitor and evaluate the results. The international
community deems these variables fundamentalin order to move forward in the fight against
poverty, as they represent the basic needs and rights that all human beings ought to enjoy
(Unwin, 2007). To implement the MDGs, the UN commits rich countries to allow greater
access to trade, reduce debts and increase aid (Clemens et al., 2007; Fritz & Menocal,
2007).

The underlying assumption of MDGs is that the different goals are mutually
reinforcing. For instance, several of the proposals to eradicate extreme poverty (goal 1) are
aclear example of these synergies. These proposals, in turn, also contribute to other MDGs,
namely by expanding nutrition programmes that target children under two years of age (goal
4), universalising education (goal 2), promoting gender equality (goal 3) and protecting
vulnerable countries during crisis (goal 8). As Sessa (2016) has pointed out, these synergies
illustrate how the MDG framework is intended to reflect to the highest possible degree the
foundation of the human development approach that inspired it. The goals are intrinsically
liaised, they are both ends in themselves and a means of development. In this sense, it
could be considered that the human development of the people of a country is a summary
of the population’s achieved functioning or capabilities (Kuklys, 2005; Robeyns, 2006; Sen,
1987). The MDG indicators inform us about the functioning achieved by the people of a
country in a given period of time.



Despite the purpose and good intentions of the international community, there have
been strong criticisms concerning the definition, viability, financial commitments and the
difficulties of achieving some of these goals in certain countries. Moreover, the MDGs were
created without the adequate involvement of developing countries and with unachievable
and simplistic development objectives that were not adapted to national needs. Although
each of these goals is certainly commendable to reduce poverty or improve health, their
definition is often extremely vague and the conditions required to reach the goals are often
omitted (see, for instance, Davis, 2011; Pogge, 2004; Vandemoortele, 2011). Furthermore,
it is assumed without question that liberalism and globalisation are perfectly compatible
with the achievement of the goals (Briant Carant, 2017). In spite of this, the MDGs
represented a way forward for the developing countries and offered eight practical
strategies to improve human development by 2015. Improving the quality of life in these
countries would save millions of lives, stabilise political systems, improve health, and
promote peace, human rights, gender equality and environmental sustainability.

Table 1. Selection of Millennium Development Goal indicators

Indicator Relation?

Goal 1: Eradicate extreme poverty and hunger
Prevalence of underweight, weight for age (% of children under 5) negative
2 Real PPP GNI per capita positive

Goal 2: Achieve universal primary education
3 Primary completion rate, total (% of relevant age group) positive
4 Adjusted net enrolment rate, primary (% of primary school age children) positive

Goal 3: Promote gender equality and empower women
5 Proportion of seats held by women in national parliaments (%) positive
6 School enrolment, primary (gross). Gender parity index (GPI) positive

Goal 4: Reduce child mortality

7 Immunisation, measles (% of children ages 12-23 months) positive
8 Mortality rate, under-five (per 1.000 live births) negative
Goal 5: Improve maternal health
9 Adolescent fertility rate (births per 1,000 women ages 15-19) negative
10 Maternal mortality ratio (modelled estimate, per 100,000 live births) negative
Goal 6: Combat HIV/AIDS. Tuberculosis and other diseases
11 Incidence of tuberculosis (per 100,000 people) negative
12 Tuberculosis death rate (per 100,000 people) negative
Goal 7: Ensure environmental sustainability
13 Improved sanitation facilities (% of population with access) positive
14 Improved water source (% of population with access) positive
Goal 8: Develop a global partnership for development
15 Net ODA received (% of GNI) positive
16 Internet users (per 100 people) positive

Note. Adapted from the World Bank, Millennium Development Goals.
2 Relation between the indicator and the Millennium Development Goals; how the
increase/decrease in the indicator affects the fulfilment of these goals.

3. Empirical Strategy

The analysis of the extent to which countries have achieved the MDGs may be
approached by means of two methods. One of the methods involves analysing the
evolution of each of the indicators separately. This is the method used on the World Bank’s



Millennium Development Goals website, where it is possible to see each country’s
progress towards the goals. The other method provides an integrated measure of progress
towards the eight goals by building a composite index of each country.

The use of composite indices has both advantages and disadvantages (Booysen,
2002; OECD et al., 2008; Michalos et al., 2011; Permanyer, 2011). The main pros are that
they summarise complex and multi-dimensional realities and are thus easier to interpret
than a battery of many separate indicators. Composite indices make it easier to measure
and visually represent overall trends in several distinct indicators over time and across
geographic regions. A single composite index yielding a single numerical value promotes
accountability and facilitates communication with the general public. Increases in the
comparability of phenomena -promoted by composite indices- lead to increases in the
capacity to make holistic assessments and balanced judgements about them, all of which
is a key factor for supporting policy decision-makers. The most troubling issues of
composite indices are the treatment of measurement units (how to aggregate variables
expressed in different units) and the allocation of weights among the variables in the
composite index (how to aggregate the variables into a single index).

In order to build the Country Performance Index (CPI), which allows us to evaluate
the evolution of the LDCs in terms of the MDGs, we rely on the P2 Distance method
developed by Pena Trapero (1977) and applied in several studies (see, for instance, Cuenca
et al., 2010; Sanchez et al., 2018). The P2 Distance Method solves problems related to the
measurement units and weights, as we review below. Moreover, according to Zarzosa
Espina and Somarriba Arechavala (2013), the index calculated using the P2 Distance
verifies the mathematical properties required to provide an acceptable measure: existence
and determination, monotony, uniqueness, quantification, invariance, homogeneity,
transitivity, exhaustiveness, additivity and invariance compared to the baseline. The
composite index calculated by the P2 Distance method is a cardinal measure, and on the
basis of the additive property it is also capable of analysing disparities between countries.
More specifically, from the results, countries can be ranked from a high to low level of
development, factors which are more correlated to development can be identified, and the
changes over the period 2000-2015 can be studied. However, the disadvantages are that
the investigator has to define variables with a positive/negative impact on the model and
only linear relationships between variables are analysed.

3.1. The P2 Distance Formula

The point of departure of the whole process is a matrix X of order (n, m) where n is
the number of countries and m is the number of indicators. Each element of the matrix, x;,
represents the state of indicatorjin country i.

The formula for calculating the CPI for a country i using the P2 Distance method is
defined as follows:

CPI. = i(d}.(i,*)/SDJ»)(I—RJZ'J-L..J) ()
=1

subject to the standard deviation of indicator j (SD)) being different from 0,
and where:
o misthe number of indicators;

o dji,*) = |xj-X+| is the absolute value of the difference between the value taken by the j-th
indicator in the i-th country and the j-th value in the baseline X« = {X«1, X+2, ..., Xsm};



o R?;a,..1is the coefficient of determination in the multiple linear regression of x; over x;.1,
Xj-2, .- X1, already included; and

O 12=0.

The CPI built with the P2 Distance method solves both the treatment of
measurement units and the weighting attached to each observable variable. By dividing the
distance by SD;(i.e. di/SD;), each indicator is simultaneously expressed in abstract units
and weighted by the inverse of the standard deviation. In doing so, the distances
corresponding to the indicators with a higher dispersion to the mean are less important in
determining the composite index. In addition, the weights of the indicators are also
determined by the correction factor (1-R? 4, ..1).

3.2. The Baseline

Given that our objective is to analyse how the LDCs have evolved in achieving the
MDGs from 2000 to 2015, it is necessary to choose a common baseline that allows us to
compare the distances between countries for two different years. Since most of the
indicators established by the UN to assess fulfilment of the MDGs have not been quantified,
we consider as baseline (X-) the worst values for all the indicators of an imaginary country
which reflects the worst possible scenario in the two years studied. Therefore, our proposal
is to estimate the distance that separates each of the countries analysed from a
hypothetical country that ranks in the worst position in the LDCs for all the MDG indicators
analysed. Thus, a higher CPI value indicates a better evolution or better progress towards
the MDGs as it represents a greater distance from the ‘least desirable’ theoretical situation
(see Cuenca et al., 2010; Sanchez et al., 2018; Zarzosa Espina & Somarriba Arechavala,
2013).

3.3. Hierarchy of Indicators

The coefficient of determination (R? .1, .. 1) measures the percentage of variance of
each indicator explained by the linear regression estimated using the preceding variables
(Xj-15 Xj-25 ... X1) in the summation of the calculation formula (Equation 1). As a result, the
correction factor (1-R%;4, .. 1) avoids data duplication by eliminating the information
contained in the preceding indicators. That is, if (1-R%;.4, .. 1) expresses the part of the
variance of indicator x; not explained by x;1, X2, ... X1, the part already explained by the
preceding indicators is obtained by multiplying each indicator by the corresponding
coefficient of determination, R%;4, 1. In other words, the correction factor indicates the
proportion of new information attributable to each indicator.

As regards the coefficients of determination, itisimportant to take into account that
the entry order of the indicators in the composite index formula will determine different
values for R? and will therefore affect the values of the composite index. An iterative method
is required to determine the order. We start from the Fréchet Distance (DF) where all the
coefficients of determination R? are set to zero:

FD, =Y (d;(i,.)/SD,)=> (Ixs-x-i|/SD,) ;  i=1,2,..,n 2)

J=1 J=1

We then estimate the pairwise correlation coefficients r between each indicator and
the Fréchet distance and sort the indicators from highest to lowest according to the
absolute values of the pairwise correlation coefficient. Next, we calculate the first CPI for
each country using the P2 Distance method and incorporate the indicators in the resulting



order. The indicators are then classified by ordering them from highest to lowest in terms of
the absolute value of the pairwise correlation coefficient between each componentand the
CPI. The process continues iteratively until the difference between two adjacent CPls is
zero.

3.4. Comparison with Other Composite Indices

The use of multi-criteria decision-making techniques could be an appropriate complement
to the P2 Distance method as a way to deal with the problem of the substitutability of
indicators (Luque et al., 2017).°* To do so, in a complementary way, we build three
composite indices, namely a Weak Index (WI), a Strong Index (Sl) and a Mixed Index (Ml)
using a multi-criterion approach with a double reference point: ambition and reservation
values. The ambition level is the target value to be reached. The reservation value is a
minimum threshold below which the level is considered undesirable in the event of an
indicator that must be maximised (for instance, primary completion rate), and a maximum
threshold above which the level is considered undesirable in the case of an indicator that
must be minimised (for instance, prevalence of underweight). These three indices focus on
one year (2015) and provide complementary information to the CPls (over 2000-2015), so
that in conjunction they provide greater robustness to the results.

The first step is to calculate the new normalised values of the indicators zj, where i
denotes the countries and j the indicators. To do so, x% denotes the ambition level of
indicator j, x'; denotes the reservation level, and x™" and x™ are the minimum and
maximum values of the indicator j, respectively.

For an indicator that must be maximised, the normalised value is:
If x; < X7, then z; = (x;-x7)/(X-x™"); where the minimum is different from the reservation level.
If X < x5 < X%, then z; = (x-X)/(X%-X7) (3)

If X% < x5 , then z; = 1+ (x;-x%)/(x™®*-x%); where the maximum is different from the ambition
level.

For an indicator that must be minimised, the normalised value is:

If X' < x3, then z; = (x;-X5)/ (Xj-x"%)

If X% < x; £ X7, then z; = (x-X7)/ (X5-X5) (4)
If xi < %7, then z = 1+ (x-x%)/ (x™"-x?)

This normalisation implies that if z; is between -1 and 0, the value of country i for
indicator j is worse than the reservation value; if z; is between 0 and 1, it is between the
reservation and ambition values, and if z; is between 1 and 2, it is better than the ambition
value.

The second step is to build the WI as the weighted arithmetic mean of the
normalised indicators (z;) obtained with the previous method (3) or (4):

Wi, = sz“ (5)

where w; denotes the correction factors obtained with the P2 Distance method which have
been normalised so they add the unit.

The third stepis to calculate the Sl that reflects the minimum of all values. This index
is built in such a way that if it takes values lower than 0 in any country, it means that at least



one indicator does not reach its corresponding reservation value. If it takes values above 1,
it means that all the indicators have been reached and even exceed the corresponding
ambition values. Values between 0 and 1 indicate that a country has met the reservation
values in all the indicators, but no indicator reaches the ambition value. Since all the
studied countries register values below the reservation threshold in at least one indicator
(as we will see below), and for the sake of simplicity, the Sl can be calculated as follows”:
SI, = ,Elllrin w.z, (8)
Finally, in order to balance the total substitutability (WI) and no substitutability (SI),
we build the Ml as a linear combination of the previous ones:

MI; = AWl + ASl;; with A€ (0,1) 7)

4. Data and Indicators

To build the Country Performance Index for 2000 (CPl2000) and 2015 (CPl15), which
allows us to assess the LDCs’ performance in terms of the MDGs, we use official statistics
from several international databases facilitated by the World Bank Millennium
Development Goals databank. Following a long review process, we have selected 16
indicators: two for each Millennium goal in order to present a balanced proposal (Table 1).
The selection of these indicators has been guided firstly by those items for which the UN
has placed greater emphasis in the various MDG monitoring reports and has quantified the
levels to be reached. Secondly, we have tried to choose those indicators that were well
defined and measured accurately. These two aspects have been very important in the
choice of indicators, as they are essential to establish the reservation and ambition
thresholds in the double reference point indices. Nevertheless, our selection has been
determined by the availability of statistical information, especially since not all indicators
proposed by the UN are available for the countries analysed. In this regard, it is important
to note the lack of key indicators in some Millennium goals. For example, in goal 1 Eradicate
extreme poverty and hunger, there is no information for the income distribution indicator,
the extreme poverty indicators are not developed in eight countries, the indicators are only
calculated for one year in four countries and no information is provided on a regular basis
for the rest of the countries in the time period analysed.

The definitions of the selected indicators are provided in Appendix 2. To
approximate the progress of countries towards the MDGs, we consider 10 indicators that
are positively associated with human development or must be maximised (i.e. indicators
whose increases contribute to achieving the MDGs) and six indicators that are negatively
associated with human development or must be minimised (i.e. indicators whose
increases distance the country from fulfilment of the MDGs ).

Additionally, to check from a statistical point of view whether the selected indicators
are sufficiently related to ensure inclusion in a composite index, the KMO test was
performed. The results show that the 16 selected indicators passed the suitability test for
2000 and 2015 (KMO measure of sampling adequacy equal to 0.716 in 2000 and 0.590 in
2015, n = 48) (see Kaiser, 1970).

Taking into account the advantages of the P2 Distance as a method to construct
composite indices that measure distances, to build the CPly0 and CPlys we have also
included ‘World’ as an additional country. World captures the average value of the
indicators analysed in all the countries of the world (the world average). Thus, we work with
a sample size equal to 49 (48 LDCs plus the world average). The inclusion of world allows
us to analyse the evolution of countries over time compared to the world average. This
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empirical strategy enables us to answer questions such as: Which countries are above the
world average? Which countries have made the highest progress over time compared to the
world average? Have LDCs reduced the gap with respect to the world average?

5. Results and Conclusions
5.1. Descriptive Analysis

Table 2 presents the descriptive statistics of the indicators for the 48 LDCs over the
period 2000-2015. Except for Real PPP GNI per capita and Net ODA received as a
consequence of the economic crisis, the progress has been positive, with a declining trend
in the mean value of indicators with a higher negative impact on development and an
improvement in those that contribute positively to development. Table 2 also shows
Pearson’s coefficient of variation, whose values indicate that the largest territorial
differences arose in Internet users, Real PPP GNI per capita, Net ODA received, Proportion
of seats held by woman, Incidence of tuberculosis and Tuberculosis death rate. Moreover,

disparities between the 48 countries have been reduced in 10 of the 16 indicators.

Table 2. Descriptive statistics of the Millennium Development Goal indicators for the least
developed countries (n =48)

2000 2015

Indicator (goal number) M SD Min Max cv M SD Min Max cv
Prevalence of underweight (1) 26.76 10.77 1.60 47.60 | 40.26 21.40 9.66 1.60 45.30| 45.13
Real PPP GNI per capita (1) 3,114.36 | 2,314.25 | 659.15| 13,376.54 | 74.31|2,275.73|2,628.73 | 430.61 | 18,008.23 | 115.51
Primary completion rate (2) 49.41 22.21| 16.27 101.69| 44.95 69.70 20.77 | 29.55 112.36| 29.80
Adjusted net enrolment rate (2) 63.72 21.82| 25.89 99.32| 34.24 78.20 18.57| 28.65 98.06 | 23.75
Proportion of seats held by 9.46 7.79 0.00 30.00| 82.33 19.65 13.24 0.00 63.80| 67.38
women (3)
School enrolment. gender 0.82 0.17 0.08 1.05| 20.90 0.94 0.12 0.55 1.12| 12.47
parity (3)
Immunisation, measles (4) 59.92 17.46| 24.00 91.00| 29.14 75.65 18.06| 20.00 99.00 | 23.88
Mortality rate, under-five (4) 133.69 49.59| 28.70 233.90| 37.09 70.58 28.39| 26.20 136.70| 40.22
Adolescent fertility rate (5) 114.58 48.93| 25.24 218.89| 42.70 87.45 44.00| 18.16 196.03| 50.31
Maternal mortality ratio (5) 732.94| 413.50|144.00| 2.650.00| 56.42| 426.35| 252.54| 78.00| 1,360.00| 59.23
Incidence of tuberculosis (6) 301.83| 222.47| 39.00| 1.073.00| 73.71 22419 | 160.33| 35.00 788.00| 71.52
Tuberculosis death rate (6) 55.08 39.35 5.10 169.00| 71.44 32.41 24.45 4.00 106.00| 75.44
Improved sanitation facilities 27.47 18.14 6.60 80.20 | 66.03 34.22 18.53 6.70 79.60| 54.16
(7)
Improved water source (7) 59.06 16.25| 23.50 94.00 | 27.51 70.89 16.02| 31.70 100.00| 22.60
Net ODA received (8) 13.60 10.81 0.68 55.563| 79.45 11.73 13.27 0.09 69.02113.12
Internet users (8) 0.58 1.40 0.00 7.00 | 240.65 13.96 9.22 1.08 42.70 | 66.05

Note. M: mean; SD: standard deviation; Min: minimum; Max: maximum; CV: Pearson’s coefficient
of variation (SD/M*100). Adapted from the World Bank, Millennium Development Goals databank.

Table 3 shows the mean of the analysed indicators for all the countries of the world,

that is, the world average. When comparing tables 2 and 3, it can be seen that, in average
terms, the group of the 48 LDCs registers worse results than the world average in both 2000
and 2015. That is, in the indicators that have a negative impact on development, the LDCs
register higher values than the world average, while in the indicators that contribute
positively to development, this group registers lower values than the world average. For
obvious reasons, Net ODA received is an exception as these countries are the largest
recipients of this type of aid.
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Table 3. Millennium Development Goal indicators for the world average (2000 and 2015) and
baseline

World World
Indicator (goal number) average average |Baseline Country (year)
2000 2015
Prevalence of underweight (1) 20.73 14.32 47.60 | Yemen, Republic (2000)
Real PPP GNI per capita (1) 12,473.07 | 13,250.01 430.61 | Burundi (2015)
Primary completion rate (2) 81.84 90.10 16.27 | Mozambique (2000)
Adjusted net enrolment rate (2) 85.22 91.20 25.89 | Djibouti (2000)
Proportion of seats for women (3) 13.91 22.90 0.00 | Comoros, Djibouti, Tuvalu,
Vanuatu (2000)
School enrolment, gender parity 0.92 1.00 0.08 | Afghanistan (2000)
)
Immunisation, measles (4) 72.29 84.70 20.00 | South Sudan (2015)
Mortality rate, under-five (4) 77.50 42.20 | 2833.90 | Sierra Leone (2000)
Adolescent fertility rate (5) 55.97 44.10 | 218.89 | Niger (2000)
Maternal mortality ratio (5) 341.00 216.00 | 2,650.00 | Sierra Leone (2000)
Incidence of tuberculosis (6) 172.00 142.00 | 1,073.00 | Central African Republic
(2000)
Tuberculosis death rate (6) 26.00 18.00| 169.00 | Central African
Republic(2000)
Improved sanitation facilities (7) 58.79 67.50 6.60 | Timor-Leste (2000)
Improved water source (7) 82.50 91.00 23.50 | Somalia (2000)
Net ODA received (8) 0.15 0.20 0.09 | Equatorial Guinea (2015)
Internet users (8) 6.77 43.20 0.00 | Timor-Leste (2000)

Note. The baseline shows the worst values a hypothetical country would register in all the
Millennium Development Goal indicators, taking into account 2000 and 2015. Adapted from the
World Bank, Millennium Development Goals. The ‘Country (year)’ column indicates the country (and
the year) that registered the worst value in each of the indicators analysed.

5.2. Country Performance Indices

From Table 2 we can estimate the vector of reference to calculate the CPls; a key
aspectinour proposal. In orderto analyse the LDCs’ progress towards the MDGs from 2000
to 2015, we build a hypothetical country (Baseline column in Table 3) that occupies the
worst position of the LDCs in allMDGs indicators for both 2000 and 2015. More specifically,
we have chosen the highest value of the maximum values in 2000 and 2015 for indicators
with a negative impact on development and the lowest value of the minimum values in 2000
and 2015 for indicators with a positive impact on development. The last column in Table 3
indicates which countries register the worse situation with regard to the indicators and the
year. As can be seen, most of these countries are located in the region of Sub-Saharan
Africa.

Table 4 shows the 16 indicators ranked by entry order in the calculation formula of
the CPIs according to their absolute linear correlation with the CPIs and the correction
factor (1-R?) for 2000 and 2015. Regarding the values of the correction factors (1-R?), it could
be argued that all the indicators provide relevant information for determining performance
in terms of MDGs, that is, no indicator is redundant and none is eliminated by the selection
criteria implicit in the P2 Distance method. When an indicator did not provide different
information to the CPI from that provided by the previous indicators, its correction factor is
equal to zero (that is, the corresponding coefficient of determination R%;., . 1 is equal to
one). For example, in Table 4, the Primary completion rate indicator, which ranks first in
explaining the LDCs’ performance in terms of MDGs in 2000, contributes 100% of its
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information to construct the CPly0o (correction factor 1). A correction factor of 0.54 is
applied to Immunisation, measles in 2000 (in fourth place) because approximately 46% of
the information for this indicator was already explained by the three previous indicators in
the ranking. In 2015, Net ODA received is the indicator that correlated least with the CPlyg1s
and therefore ranks in the last position. However, the correction factor of 0.40 shows that
this indicator contributed a very high percentage of new information that was not
contributed by the 15 previous indicators. With respect to the pairwise correlation values
between the indicators and the composite indices, Primary completion rate and Improved
water source are the two indicators that correlate most strongly with the CPlx0, and
Mortality rate, under-five and Maternal mortality rate with the CPlyg1s.

Table 4. Correction factors and absolute pairwise correlation between the indicators and Country
Performance Indices in the least developed countries and the world average for 2000 and 2015 (n =

49)

Correction | Pairwise Correction | Pairwise
Ranking factor correlation | Ranking factor correlation
2000 Indicator (1-R?) Iq] 2015 Indicator (1-R?) Iq]
1 | Primary completion rate 1 0.74 1 | Mortality rate, under-five 1 0.84
2 | Improved water source 0.82 0.71 2 | Maternal mortality ratio 0.38 0.74
3 | Mortality rate, under-five 0.55 0.68 3 | Internet users 0.66 0.73
4 | Immunisation, measles 0.54 0.67 4 | Primary completion rate 0.62 0.69
School enrolment, gender
5 | Adjusted net enrolment rate 0.38 0.64 5 | parity 0.61 0.68
6 | Improved sanitation facilities 0.70 0.63 6 | Improved water source 0.55 0.67
7 | Internet users 0.82 0.60 7 | Adolescent fertility rate 0.53 0.65
8 | Adolescent fertility rate 0.43 0.59 8 | Improved sanitation facilities 0.69 0.61
School enrolment, gender
9 | parity 0.49 0.58 9 | Immunisation, measles 0.55 0.58
10 | Prevalence of underweight 0.65 0.57 10 | Adjusted net enrolment rate 0.42 0.48
11 | Maternal mortality ratio 0.38 0.52 11 | Tuberculosis death rate 0.68 0.47
12 | Real PPP GNI per capita 0.50 0.50 12 | Prevalence of underweight 0.70 0.40
13 | Tuberculosis death rate 0.76 0.45 13 | Real PPP GNI per capita 0.36 0.39
14 | Net ODA received 0.72 0.34 14 | Incidence of tuberculosis 0.49 0.29
Proportion of seats held by
15 | Incidence of tuberculosis 0.53 0.17 15 | women 0.65 0.11
Proportion of seats held by
16 | women 0.62 0.14 16 | Net ODA received 0.40 0.10

Table 5 displays the results of CPlxg0 and CPlyo1s, the ranking of countries according
to the degree to which the MDGs have been met, the percentage of variation in the CPIl and
the variation in the ranking of countries over the period 2000-2015.
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Table 5. Comparisons of the least developed countries and the world average in terms of

Millennium Development Goals, 2000 and 2015

Ranking

Country Ranking 2000 | CPly0 | 2015 CPly1s | Variation?® | Variation Rank®
Tuvalu 1| 35.04 3| 40.20 14.72 -2
World average® 31.85 47.63 49.55

Sao Tome and Principe 2| 30.09 4| 38.53 28.03 -2
Vanuatu 3| 28.88 5| 38.30 32.59 -2
Kiribati 4| 27.73 14| 35.81 29.14 -10
Solomon Islands 5| 26.55 8| 36.48 37.39 -3
Timor-Leste 6| 25.21 23| 32.19 27.70 -17
Gambia, The 7| 24.95 15| 35.12 40.76 -8
Rwanda 8| 23.44 1| 40.82 7417 7
Equatorial Guinea 9| 23.37 22| 32.63 39.62 -13
Bhutan 10| 23.13 2| 40.70 75.92 8
Myanmar 11| 22.94 12| 36.15 57.57 -1
Comoros 12| 22.63 19| 34.05 50.47 -7
Malawi 13| 22.45 16| 34.30 52.79 -3
Bangladesh 14| 22.21 9| 36.36 63.68 5
Zambia 15| 21.85 18| 34.12 56.16 -3
Nepal 16| 21.39 6| 37.95 77.41 10
Senegal 17| 21.04 7| 37.26 77.12 10
Haiti 18| 21.00 32| 31.06 47.93 -14
Lesotho 19| 20.88 30| 31.53 51.02 -11
South Sudan 20| 20.82 45| 24.57 18.02 -25
Eritrea 21| 20.75 34| 28.94 39.46 -13
Yemen, Rep. 22| 20.04 29| 31.73 58.32 -7
Togo 23| 19.68 13| 36.06 83.27 10
Sudan 24| 19.67 25| 32.00 62.71 -1
Djibouti 25| 19.64 28| 31.77 61.80 -3
Uganda 26| 19.63 24| 32.01 63.05 2
Lao PDR 27| 19.45 11| 36.17 85.96 16
Benin 28| 19.39 26| 31.97 64.84 2
Burundi 29| 18.97 17| 34.28 80.66 12
Mauritania 30| 18.80 21| 32.75 74.14 9
Tanzania 31| 18.61 20| 33.46 79.80 11
Liberia 32| 17.97 36| 28.60 59.19 -4
Sierra Leone 33| 16.93 41| 27.01 59.50 -8
Guinea-Bissau 34| 16.82 38| 28.17 67.47 -4
Madagascar 35| 16.32 37| 28.36 73.79 -2
Burkina Faso 36| 16.21 31| 31.47 94.08 5
Mali 37| 15.91 40| 27.92 75.45 -3
Mozambique 38| 15.74 33| 29.25 85.78 5
Cambodia 39| 15.67 10| 36.23 131.23 29
Guinea 40| 15.65 35| 28.92 84.83 5
Angola 41| 15.16 39| 28.00 84.66 2
Somalia 42| 15.14 48| 22.65 49.63 -6
Congo, Dem. Rep. 43| 14.88 43| 26.78 79.92 0
Afghanistan 44| 12.94 42| 26.95 108.32 2
Chad 45| 12.58 47| 23.68 88.31 -2
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Ethiopia 46| 11.26 27| 31.93 183.46 19

Central African

Republic 471 11.01 46| 24.37 121.39 1
Niger 48| 10.81 44| 25.81 138.82 4
Average CPIs® 19.82 32.19

Notes. CPI: Country Performance Index.

aPercentage of variation of CPlyys with respect to CPlyo. "Rank 2000-rank 2015. °Refers to the
average value of each indicator calculated with all the countries of the world. “Average CPI for the 48
least developed countries.

Focusing on the ranking, four countries of East Asia and the Pacific region, as well
as Sao Tome and Principe in Sub-Saharan Africa reached the five best positions in 2000. In
2015, Rwanda in Sub-Saharan Africa and Bhutan in South Asia joined the group with the
best performance. Of the 20 countries that ranked highest in 2000 and 2015 in terms of
progress towards the MDGs, only 10 of them were African, although they are a majority
among the LDCs (accounting for 71% of the countries and 63.62% of population). In both
years, two countries of Sub-Saharan Africa occupied the last positions in the rankings:
Niger and the Central African Republic in 2000 and Somalia and Chad in 2015. The rankings
of 48 LDCs resulting from both the CPlxo0 and the CPlyo1s are quite similar, as shown by
Spearman’s rank correlation coefficient (rho=0.76, p<.001, n=48) although some
countries exhibit major changes in the ranking. Taking the world average of the CPl,00 and
CPly015 as a reference, the results indicate that only Tuvalu is above the average in 2000.
However, the column of variation in CPI growth rates (sixth column Table 5) shows that all
the countries studied, except 11 of them, have performed better than the world average in
achieving the Millennium goals over 2000-2015. On the positive side, Cambodia and
Ethiopia have risen 29 and 19 positions, respectively, from 2000 to 2015 (last column Table
5). On the other hand, South Sudan and Timor-Leste have fallen most in the ranking over
the period; specifically, 25 and 17 positions, respectively.

A remarkable finding is that the average value of CPly for the 48 LDCs (19.82) is
lower than the average value of CPluo15 (32.19) for the same countries (last row in Table 5),
and that this difference is statistically significant (t{94] =12.58, p < 0.001, n = 96) with an
effect size equal to 2.57 (Cohen’s d), thus indicating that the magnitude of the difference is
very large (Rosenthal, 1996). A comparison of the CPly and CPlyos values confirms that
all the countries analysed have improved their performance in terms of the MDGs from
2000 to 2015: all countries have moved away from that hypothetical country that would
represent the worst value in all the indicators. Likewise, there has also been a substantial
narrowing of the gap between the first and the last country. Based on the P2 Distance
additivity property (see Zarzosa Espina & Somarriba Arechavala, 2013), it can be inferred
that the country which achieved the highest performance in 2000 (Tuvalu with CPlyggo =
35.04) reached a 3.2 times higher level of development in terms of MDGs than that of the
country with the lowest CPl value (10.81 in Niger). From 2000 to 2015, the differences were
smaller because the country with the highest performance in 2015 (Rwanda with
CPly015 =40.82) reached a CPI value that was only 1.8 times greater than the country with
the worse performance (Somalia with CPlye15 = 22.65).

Figure 1 shows the mean value of CPl,o0 and CPlyg5 for the LDCs grouped by the UN
regions compared to the world average. In both years, the average CPl values in all regions
were below that of the world. East Asia and the Pacific and South Asia show the best CPl in
2015, although they represented eight countries with 8.43% of the LDC population and four
countries with 23.87%, respectively. Itis worth noting that, in terms of the Millennium goals,
the Sub-Saharan Africa countries, which account for 63.62% of the total LDC population,
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registered practically the same performance in 2015 (CPl,o15 = 30.83) as the world average
at the beginning of the MDG strategy in 2000 (CPl00 = 31.85).

East Asia & Pacific
36.44
Latin America & Caribbean
31.06
Middle East & North Africa
31.75
South Asia
35.49
Sub-Saharan Africa
30.83
World
47.63
I| I I I I I
0 10 20 30 40 50
I Viean of CPI2000 Mean of CPI2015

Figure 1. World average and mean of Country Performance Index for 2000 (CPl00) and 2015 (CPlzo1s)
in the five regions established by United Nations for the least developed countries.

5.3. Double Reference Point Indices

In spite of the fact that defining the minimum and maximum thresholds for the
MDGs is beyond the scope of this paper, in order to apply the proposed normalisation
(equations 3 and 4) of the indicators under the multi-criteria approach with a double
reference point, a reservation and ambition level have to be defined for each indicator.
Table 6 indicates the reservation and ambition values of the 16 indicators, as well as the
weight (w;) or normalised correction factors obtained with the P2 Distance method and
used to calculate the WI, Sl and MlI.

As level of reservation, we consider the mean values of the group of the LDCs in
2000 for the respective indicators. As level of ambition, whenever possible, we take into
consideration the MDG goals. More specifically, for indicator 1 we adopt the reduction by
half of the percentage of people who suffered from hunger between 2000 and 2015 (MDG
goal 1), that is, since the mean prevalence of underweight in the LDCs was 26.76 in 2000,
the ambition level in 2015 would be 13.38. For indicators 3 and 4, the goal of achieving
universal primary education by 2015 (MDG goal 2), we establish an ambition level of 100%
for both indicators. Eliminate gender disparity in primary and secondary education and in
all levels of education no later than 2015 (MDG goal 3) means an ambition level for indicator
6 equal to 1. As regards reduce by two thirds, between 1990 and 2015, the under-five
mortality rate (MDG target 4), we fix the reduction by two-thirds in that indicator from 175.82
in 1990 to 58.61 as the ambition level for 2015. Similarly, taking into account the reduction
by three quarters of the maternal mortality ratio between 1990 and 2015 (MDG goal 5), we
establish the ambition value for indicator 10 at 301. MDG goal 7 set out to halve, by 2015,
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the proportion of the population without sustainable access to safe drinking water and
basic sanitation. With reference to indicator 13 this means that if 24.47% of people had
access to sanitation facilities in 2000, 75.53% (100-24.47) of the population did not have
access in 2000. The ambition value will be to reduce the people without access to 37.77%
in 2015, or to put it another way, to improve access to sanitation facilities for 62.23% of the
population (100-37.77). Similarly, we fit the ambition value for indicator 14. Finally, the UN
target for ODA to LDCs under the framework of the MDGs (goal 8) is 0.15-0.20% of donor
GNI provided as aid to LDCs, which is equivalent to $67 billion-$89 billion (in 2014 dollars).
Taking the average as a reference ($78 billion), in terms of GNI ($921.36 billion in 2014
dollars), the ambition level would be 8.47%.

Table 6. Reservation and ambition values and weights of Millennium Development Goals indicators
for the least developed countries, 2015 (n = 48)

Indicator (goal number) Resleer\\//:ltlon Ambition level Weight?
1. Prevalence of underweight (1) 26.76 13.38 0.074
2. Real PPP GNI per capita (1) 3,305.35 4,957.31 0.032
3. Primary completion rate (2) 47.22 100 0.058
4. Adjusted net enrolment rate (2) 60.56 100 0.044
5. Proportion of seats for women (3) 9.92 50 0.067
6. School enrolment, gender parity (3) 0.85 1 0.071
7.Immunisation, measles (4) 57.36 100 0.057
8. Mortality rate, under-five (4) 138.94 58.61 0.105
9. Adolescent fertility rate (5) 119.98 34.75 0.065
10. Maternal mortality ratio (5) 732.00 301.00 0.045
11. Incidence of tuberculosis (6) 301.83 207.67 0.056
12. Tuberculosis death rate (6) 55.08 31.31 0.077
13. Improved sanitation facilities (7) 27.47 62.23 0.076
14. Improved water source (7) 59.06 79.53 0.065
15. Net ODA received (8) 6.20 8.53 0.042
16. Internet users (8) 0.10 26.26 0.068

Notes. ®Normalised correction factors obtained with the P2 Distance method for the 48 least
developed countries in 2015.

For the rest of the indicators in which the MDG targets are not established
quantitatively, we have taken into account the complete empirical distribution in the 48
LDCs and considered the mean value of the 12 countries that reported the best
performance in each indicator in 2015 (the best quartile).

Table 7 displays the results for the 48 LDCs in 2015 in the composite indices built
with the P2 Distance method (CPl1s) and the multi-criterion approach with a double
reference point (WI, Sl and MI). Except in the case of Sl, the country ranking of all the indices
is practically the same. Spearman’s rank correlation coefficient is 0.9622 (p <.001, n=48)
between the CPly1s and WI, 0.9652 (p <.001, n=48) between CPlyp15 and MI, and 0.4987 (p
<.001, n=48) between the CPly15 and the Sl. Note that Sl is the strictest index that reflects
the minimum of all values, as it does not permit substitution between the indicators. In our
study, all the LDCs register negative values, thus indicating that none of the 48 countries
reached the ambition values in all the indicators. More specifically, Mauritania shows the
highest value (Sl =-0.003) and ranks first because it reaches the ambition threshold in all
the indicators except in Improved water source, with only a small difference between the
registered value (57.9) and the ambition level (59.06). However, given that the Sl provides
the information of only one indicator, in which each country registers the worst result, it
should not be considered representative of the countries' performance in terms of MDGs.
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Table 7. Comparisons of composite indices for the least developed countries in terms of
Millennium Development Goals, 2015 (n = 48)

Ranking Ranking Ranking Rankin
Country CPI CPI Wi Wi SI SI Ml MiI

Afghanistan 41 29.91 39| 0.20 41 -0.058 40| 0.07
Angola 40| 30.39 43 0.15 34 -0.050 43| 0.05
Bangladesh 9| 39.68 10 0.76 22 -0.034 10| 0.37
Benin 28| 34.94 25 0.53 14 -0.028 25| 0.25
Bhutan 1 44.48 1 1.17 2 -0.010 1 0.58
Burkina Faso 30| 34.56 19| 0.58 15 -0.028 21 0.28
Burundi 16| 37.48 16| 0.71 21 -0.032 16| 0.34
Cambodia 10| 39.58 12 0.74 6 -0.015 11 0.36
Central African

Republic 46| 26.73 46| 0.04 20 -0.032 45| 0.00
Chad 47| 25.94 47 0.01 38 -0.056 47| -0.02
Comoros 17| 37.35 17 0.70 31 -0.047 17| 0.33
Congo, Dem. Rep. 43| 29.27 44| 0.08 24 -0.035 44| 0.02
Djibouti 25| 35.13 20 0.58 4 -0.012 20| 0.28
Equatorial Guinea 22| 35.58 22 0.56 32 -0.047 23| 0.26
Eritrea 33| 32.15 34| 0.35 33 -0.048 34| 0.15
Ethiopia 27| 35.01 29| 0.46 13 -0.028 26| 0.21
Gambia, The 15| 38.41 11 0.75 11 -0.023 12| 0.36
Guinea 35| 31.60 35 0.31 12 -0.028 35| 0.14
Guinea-Bissau 38| 30.82 37 0.25 28 -0.042 36| 0.10
Haiti 31 34.38 24| 0.54 26 -0.038 24| 0.25
Kiribati 14| 38.96 9 0.82 17 -0.029 9| 0.40
Lao PDR 12| 39.33 15 0.72 9 -0.019 13| 0.35
Lesotho 32| 34.19 31 0.42 37 -0.056 30| 0.18
Liberia 36| 31.24 40 0.18 27 -0.039 39| 0.07
Madagascar 37| 31.18 36| 0.25 39 -0.057 37| 0.10
Malawi 18| 37.29 18 0.66 19 -0.032 18| 0.31
Mali 39| 30.64 33 0.38 30 -0.045 33| 0.17
Mauritania 21 35.77 21 0.58 1 -0.003 19| 0.29
Mozambique 34| 31.70 38 0.22 23 -0.035 38| 0.09
Myanmar 11 39.56 13 0.73 16 -0.028 14| 0.35
Nepal 6| 41.37 6| 0.92 8 -0.018 6| 0.45
Niger 44| 28.28 41 0.17 42 -0.065 a1 0.05
Rwanda 2| 44.44 2 1.16 10 -0.021 2| 0.57
Sao Tome and Principe 5 41.99 5 0.97 5 -0.014 5 0.48
Senegal 7| 40.71 8 0.88 3 -0.011 7| 0.44
Sierra Leone 42| 29.32 42 0.16 35 -0.052 42| 0.05
Solomon Islands 8| 40.02 7 0.91 36 -0.053 8| 0.43
Somalia 48| 24.63 48| -0.06 45 -0.071 48| -0.06
South Sudan 45| 27.31 45 0.08 47 -0.076 46| 0.00
Sudan 23| 35.18 28 0.46 25 -0.035 28| 0.21
Tanzania 20| 36.26 30 0.44 48 -0.077 31 0.18
Timor-Leste 24| 35.18 26| 0.50 46 -0.074 27| 0.21
Togo 13| 39.32 14| 0.73 40 -0.058 15| 0.34
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Tuvalu 3| 43.54 3 1.09 18 -0.031 3| 0.53
Uganda 29| 34.89 32 0.40 29 -0.043 32| 0.18
Vanuatu 4| 42.06 4 1.04 43 -0.067 4| 0.48
Yemen, Rep. 26| 35.05 27 0.46 44 -0.067 29| 0.20
Zambia 19| 37.19 23 0.55 7 -0.016 22| 0.27

Notes. CPI: Country Performance Index. WI: Weak Index. Sl: Strong Index. MI: Mixed Index.

5.4. Conclusions
The main findings of the study are summarised in what follows.

First, in line with the United Nations (2015a) and other studies (see, for instance,
Besada et al., 2017; D’Alessandro & Zulu, 2017; Sessa, 2016), our work concludes that all
the countries analysed have made significant progress in achieving the MDGs over the
period 2000-2015. Taking into account the changes in the ranking from 2000 to 2015,
Cambodia registered the best performance and South Sudan the worse. However, much
work remains to be done since the LDCs are far from reaching the levels that mark the world
averages in the targets studied and because all the countries reached undesirable values
(worse values than the reservation thresholds) in at least one indicator in 2015.

Second, the disparities between countries have been reduced globally in terms of
the Millennium goals. Nevertheless, there is an enormous dispersion in some key variables
related to macroeconomic variables, such as the Real PPP GNI per capita and the Net ODA
received, and in others related to health such as Incidence of tuberculosis and
Tuberculosis death rate. On the other hand, there seems to have been more widespread
progress and less dispersion in such important objectives as education and gender equality
(School enrolment, gender parity and Primary completion rate).

Third, the results of the double reference point indices (WI, Sl and Ml) provide
robustness to the results obtained with the CPly and CPlagss indices built with the P2
Distance method, since the country rankings regarding fulfiiment of the MDGs are very
similar. In our study, the double reference point indices should be considered
complementary to the CPlyo and CPly1sindices, since the latter allow us to perform an
analysis spanning the full period of validity of the MDGs (2000-2015) and examine territorial
disparities, as opposed to the former, which only considers a single year (2015).
Furthermore, including the world average in the CPl indices has allowed us to compare the
evolution of the LDCs with respect to the world average in terms of the MDGs.

6. Discussion and Policy Implications

In this section we discuss the principal policy implications of our study for the 2030 Agenda
for Sustainable Development with special reference to international cooperation as a key
factor.

Firstly, several targets of the MDG Agenda are poorly specified, thus they cannot be
monitored reliably. A prominent case is goal 1, which focuses on the reduction of poverty.
For the LDCs there is no information for the income distribution and the poverty indicators
are not available for all the countries analysed over the period 2000-2015. Moreover, as we
discussed in section 2.2, the study of poverty must take into account the society in which
people live. Despite this, the growth narrative continues to be predominant in international
organisations; an approach which has been applied to the MDGs through the poverty lines
(Vandemoortele, 2011). One of the main criticisms of the poverty lines is whether income
can be understood as a reliable measure of human development. In the LDCs, relative
poverty lines divert attention away from the basic needs of the poorest households since
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they attempt to establish a minimum income requirement relative to the prevailing income
levels in the whole population of the country (Duclos et al., 2006). In addition, for the
specific case of poorer countries, absolute poverty lines tend to equate poverty with
hunger. Thus, many poverty reduction policies are based on the idea that the poor need
food. Except in very specific cases (for example, in natural disasters), people remain poor
even if they eat enough (Banerjee & Duflo, 2015). Food cannot continue to play a leading
role in explaining poverty, the deprivation of other capacities must be taken into account
(Clark, 2003; Davis, 2017; Robeyns, 2005). Lastly, the aggregation exercise done through
simple head counting does not pay attention to the fact that people could be a little below
the line, or a lot, nor does it take into account the distribution of income among the poor
(Sen, 1992).

Secondly, in relation to the previous point, the MDG Agenda has been criticised in
the context of the LDCs because the MDG approach focuses on long-term determinants of
growth and development instead of the short-term alleviation of poverty, which is a priority
in LDCs (Basnett et al., 2014). Given their extreme vulnerability and the magnitude of their
poverty, it would have been necessary to implement a comprehensive set of strategic
components to ensure fuller delivery of the MDGs (Bhattacharya & Khan, 2014). To
overcome these shortcomings, in 2011 the UN adopted the Istanbul Programme of Action
(IPoA) to be implemented by the LDCs in order to improve their economic and social
conditions. The IPoA foresees favourable measures for the LDCs in economic, social and
governance areas that foster the structural transformation, diversification and productive
capacities they demand.

Thirdly, although the MDGs have encouraged the collection of statistical
information in the LDCs, the availability of data remains a major constraint to better assess
the achievements, improve accountability and analyse the true nature of the problems
affecting these countries (Vandemoortele, 2011). A lack of scientifically valid data on some
MDGs does not allow the improvement achieved to be measured adequately or to be
compared with a baseline. The LDCs and the UN need to work together to make more
quality data available in real time (LDC IV Monitor, 2014), especially in order to account for
the fulfilment of the 2030 Agenda goals.

Fourth, in reference to aid, ODA continues to be the largest source of external
financing for development and for combating poverty in the LDCs. In quantitative terms,
under the framework of the MDGs (goal 8), the UN target states that donor countries should
have provided between 0.15-0.20% of their GNI as ODA to LDCs, which, in average terms,
would represent 8.52% of the GNI of the group of LDCs for 2015. Over the period 2002-
2008, the LDCs received 8.53% of their GNI annually. However, as a consequence of the
economic crisis, from 2008 to 2014 the ODA received as a percentage of the GNI has been
successively reduced to 4.55%, almost half of the 2015 MDG target. This aid was primarily
intended to finance social infrastructure and services (UNCTAD, 2016a).

Despite the fact that development aid has broadened to include human and social
capital, there is a lack of a general agreement as to its benefits and some major
shortcomings have been identified. The dominance of economic approaches and the
imposition of conditionalities act as barriers to development in aid-recipient countries
(Jakupec, 2018). Another central pointis how the aid is distributed within countries. For the
specific case of 17 low-income African countries, Briggs (2017) concluded that political and
economic factors within aid recipients are skewing aid towards richer regions. That is, while
multilateral donors are able to target aid to poorer countries, the distribution of their aid
within countries is fostering inequalities.
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The reduction of aid by the donor countries and the way it is being distributed has
undermined progress towards poverty reduction and the MDG targets. In the future both
governments and donors must provide more resources to achieve the 2030 Agenda goals.
International aid should be sustainable over time and be combined with innovative
mechanisms. Accountability and close monitoring of corruption regarding the use of
resources must be an essential part of the framework. Likewise, the participation of civil
society and its accountability is key for a strong new policy development and
implementation process (Hook, 2015; Lomazzi et al., 2014).

Finally, with regard to trade as another key aspect of international cooperation, the
fact is that economic vulnerability has not diminished significantly in the LDCs. Many of
them are dependent on commodity exports and, due to insufficient export diversification,
are struggling significantly with commodity prices (UN-OHRLLS, 2017; United Nations,
2015a). The LDCs also remain heavily exposed to severe economic and natural shocks,
including threats related to climate change, and are far less equipped to deal with such
challenges (Bhattacharya & Khan, 2014). The Enhanced Integrated Framework (EIF), the
only multi-donor programme that exclusively helps LDCs to use trade as a vehicle for
poverty reduction and growth, offers the LDCs the chance to receive technical assistance.
These countries require results in terms of building productive capacity, transforming the
structure of economies, and lifting binding constraints to trade development (Osakwe,
2015). However, policies which best support poverty reduction should not be based on a
trade strategy alone, but also connected with the nation’s development objectives. In
practice, this means that trade objectives and trade policy priorities need to be
‘mainstreamed’ into a country’s national development strategy (Santos-Paulino & Urrego-
Sandoval, 2015).

To sum up, the 2030 Agenda for the LDCs should be informed by the results and
experience of the MDG Agenda. Country-specific strategies and international support are
required for dealing with the multiple challenges facing these countries (LDC IV Monitor,
2014). Likewise, inequalities must be taken into account for monitoring the social progress
under the 2030 Agenda. Our findings indicate that the disparities between countries in
terms of the MDGs have been reduced. However, as several studies have pointed out,
within-country disparities in income, health, gender, and social aspects have grown in the
poorest countries to the point of slowing down global progress, thus making it difficult for
them to achieve the MDGs or the Sustainable Development Goals (Bussolo & De Hoyos,
2009; Clemens et al., 2007; Fukuda-Par, 2010; Fukuda-Par et al., 2013; Reidpath et al.,
2009). Synergies and complementarities between the IPoA and the 2016-2030 Sustainable
Development Goals (United Nations, 2015b) need to be taken into account, and the
monitoring of these various agendas at national, regional and global levels needs to be
aligned (UN-OHRLLS, 2017). These results encourage us to undertake more specific
studies on the LDCs in the 2030 Agenda context.
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Appendix 1. The least developed countries by United Nations regions

1. East Asia and Pacific (eight countries)
Cambodia, Kiribati, Lao People’s Democratic Republic, Myanmar, Solomon Islands, Timor-Leste,
Tuvalu and Vanuatu.

2. Latin America and Caribbean (one country)
Haiti.

3. Middle East and North Africa (two countries)
Djibouti and Yemen.

4. South Asia (four countries)
Afghanistan, Bangladesh, Bhutan and Nepal.

5. Sub-Saharan Africa (33 countries)

Angola, Benin, Burkina Faso, Burundi, Central African Republic, Chad, Comoros, Democratic
Republic, Congo, Equatorial Guinea, Eritrea, Ethiopia, Guinea, Guinea-Bissau, Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritania, Mozambique, Niger, Rwanda, Sdo Tomé and Principe,
Senegal, Sierra Leone, Somalia, South Sudan, Sudan, Tanzania, The Gambia, Togo, Uganda and
Zambia.

Appendix 2. Definitions and sources of the indicators

Indicator Definition

1 | Percentage of children under age 5 whose weight for age is more than two standard
deviations below the median for the international reference population ages 0-59
months.
2 | PPP GNI is gross national income (GNI) converted to international dollars using
purchasing power parity rates. An international dollar has the same purchasing
power over GNI as a U.S. dollar has in the United States.
3 | Number of new entrants (enrolments minus repeaters) in the last grade of primary
education, regardless of age, divided by the population at the entrance age for the
last grade of primary education. Data limitations preclude adjusting for students
who drop out during the final year of primary education.
4 | Number of pupils of the school-age group for primary education, enrolled either in
primary or secondary education, expressed as a percentage of the total population
in that age group.
5 | Percentage of parliamentary seats in a single or lower chamber held by women.
6 | Ratio of girls to boys enrolled at primary level in public and private schools.
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7 | Percentage of children ages 12-23 months who received vaccinations before 12
months or at any time before the survey. A child is considered adequately
immunized against measles after receiving one dose of vaccine.

8 | Probability per 1,000 that a newborn baby will die before reaching age five.

Number of births per 1,000 women ages 15-19.

10 | Number of women who die from pregnancy-related causes while pregnant or within
42 days of pregnhancy termination per 100,000 live births.

11 | Estimated number of new and relapse tuberculosis cases arising in a given year,
expressed as the rate per 100,000 population. Allforms of TB are included, including
cases in people living with HIV.

12 | Estimated number of deaths from tuberculosis among HIV-negative people,
expressed as the rate per 100,000 population.

13 | Percentage of the population using improved sanitation facilities. Improved
sanitation facilities are likely to ensure hygienic separation of human excreta from
human contact. They include flush/pour flush (to piped sewer system, septic tank,
pit latrine), ventilated improved pit (VIP) latrine, pit latrine with slab, and composting
toilet.

14 | Percentage of the population using an improved drinking water source. The
improved drinking water source includes piped water on premises (piped household
water connection located inside the user’s dwelling, plot or yard), and other
improved drinking water sources (public taps or standpipes, tube wells or boreholes,
protected dug wells, protected springs, and rainwater collection).

15 | Consists of disbursements of loans made on concessionalterms (net of repayments
of principal) and grants by official agencies of the members of the Development
Assistance Committee (DAC), by multilateralinstitutions, and by non-DAC countries
to promote economic development and welfare in countries and territories in the
DAC list of ODA recipients. It includes loans with a grant element of at least 25%
(calculated at a rate of discount of 10%).

16 | Individuals who have used the Internet (from any location) in the last 12 months.
Internet can be used via a computer, mobile phone, personal digital assistant,
games machine, digital TV, etc.

Note. Adapted from the World Bank, Millennium Development Goals.

©

1 UN Resolution 2768 (XXVI) of 18 November 1971.

2Based on a three-year average estimate there is a threshold of $1,035 for possible cases of inclusion in the list
and a threshold of $1,242 for cases of graduation from LDC status.

3 The Human Assets Index is a composite index of human capital based on five indicators of health and
education that takes values from 0 to 100. Low levels of human assets indicate major structural impediments
to sustainable development. The inclusion threshold has been set at 60 and the graduation threshold at 66.
4The Economic Vulnerability Index (EVI) is a measure of structural vulnerability to economic and environmental
shocks based on eight indicators. A higher EVI represents higher economic vulnerability. The inclusion
threshold has been set at 36 and the graduation threshold at 32.

5 There exist two kinds of poverty lines: an absolute one, in which a group of experts establishes the minimum
cost or income necessary to consume a given basket of goods; and a relative one, in which the threshold or
minimum income is set to some fraction of average or median income of the territory under analysis.

6 The concept of substitutability refers to the possibility of compensating a worse value of an indicator by
improving the value of another one, keeping the index constant.

7 From the calculation formula facilitated by Luque et al. (2017, p. 746) it is easy to check that in the event that
all the countries register a negative value in at least one of the normalised indicators (z;), the Ci term will be
equalto 0.
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