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Abstract: Ensuring a sustainable livelihood to the larger counts of the population is the most challenging agenda of any
developing country. So this work wants to quantify the level of under achievements of different economies in the field of
sustainable livelihood. The contribution of influencing variables of under-achievement and contributing variables to
achievement in the construction of under achievement livelihood space is also determined under this work. The interaction
between these two types of variables and their juxtaposed effects are evaluated through the use of artificial neural network.
Finally this method of artificial intelligence is used to achieve a self-sustained monotonic high rate of development. The whole
work is presented through a set theoretic approach which is followed by the testing of the same. It is expected that the
application of neural network in the process of self-sustained growth of sustainable livelihood is unique in academic discourses.
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1. Introduction

A person’s livelihood refers to their means of securing the
basic necessities like food, water, shelter and clothing.
Human livelihood comprises of the capabilities, assets and
activities required for a descent living. This livelihood is
sustainable when it becomes capable to cope with and to
recover from stresses and shocks (DFID, 2000) . This
very idea of Sustainable Livelihood constitutes the basis of
different Sustainable Livelihood Approaches and has been
adapted by different development agencies such as the
Department for International Development, UK (DFID). The
DFID has developed a ‘Sustainable Livelihood Framework’
(SLF) which is one of the most widely used livelihood
frameworks (1997) . Petersen etal. (The Sustainable
Livelihoods  Approach, From a psychological
perspective, 2010) has discussed about sustainable
livelihood framework to eradicate poverty. The sustainable
livelihood thinking began to influence development practices
since 1990’s. United Nation Development Programme

(UNDP, 2017) is one of the early participants as well as
contributors of this conceptual framework. This Livelihood
framework encompasses the skills, assets (both material and
social) and the approaches which are used by individuals and
communities to survive.

2. Related Work

The term sustainable livelihood started to surface in the
academic literature with the works of Chambers and Conway
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(Sustainable rural livelihoods: practical concepts for the
21st century, 1992) . Since 1991 a voluminous research
appeared following this. Subsequently, Lasse Krantz
developed an approach of sustainable livelihood (SL) for
poverty reduction (Krantz, 2001) . This study has
attempted to go beyond the conventional definitions and
approaches to poverty eradication. The basic idea of the SL
approach is to start with a broad and open-ended analysis of
the constraints in (poor) people’s current livelihoods. Leigh
Anderson et.al. (Microcredit, Social Capital, and Common
Pool Resources, 2002) have presented a conceptual
scheme for understanding the impact of common pool
resources on sustainable livelihood. They have observed that
impacts on common pool resources are posited to occur
through changes in household production and consumption.
They have also observed that enhanced human and social
capital can improve sustainable livelihood through better
environmental outcomes.

But it appears that quantification of sustainable livelihood
indicators as well as components are very inadequate.
Agenlen etal. (Arild Angelsen, 2012) have discussed
that research on livelihood in developing countries suffer
from proper methods and problems in implementations. The
results do not reflect the ground realities. This vacuum in
livelihood research can easily be covered through the
concept of artificial intelligence (Al). Nilson et.al. have tried
to provide a better understanding of the role of human and
Artificial Intelligence (Human-Level Artificial
Intelligence? Be Serious!, 2005) in the organization
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decision making process. Here authors have tried to apply
Artificial Intelligence as a rooted decision tree for many
possibilities. Tin Miller ~ (Explanation in Artificial
Intelligence: Insights from the Social Sciences, 2017) has
applied Artificial Intelligence in social sciences. This study
has produced outcomes that can design and implement
intelligent agents those are truly capable of providing
explanation to people.

On the basis of the existing studies it appears that the
research on sustainable livelihood has failed to deliver
desired results due to the absence of proper research
methods. Naturally the policies to mitigate the human
hardship is also failing increasingly. This problem in the
academic discourses can well be solved through the ideas of
artificial intelligence as developed as the tools of soft
computing. The artificial intelligence techniques optimize
the decisions about sustainable livelihood in a multi
dimensional framework. The modern computational
techniques as discussed here will also help to achieve
sustainable development goals as well as sustainable
livelihood. This new techniques may help us to explain the
differential outcomes of different economies in achieving
sustainable livelihood. These techniques can help us to
understand the spatial, geographical, historical reason in the
existence of acute resource constraints. In this respect
modern computer aided technology can create a conducive
atmosphere show the correct path. Thus the specific
objectives of this study are.

3. Objectives

o Firstly, to construct an under-achievement index in the
sustainable livelihood space.

e Secondly, to cluster the economies on the basis of their
under-achievements to find the under-lying histro-
geographical patterns of economy wise under-
achievements.

e Thirdly, to locate the direct as well as indirect effects of
influencing factors as well as component variables on
the composite under achievement space with the help of
artificial intelligence.

e Fourthly, to find a self-sustained process to maintain and
develop sustainable development.

4. Methodology

This work is based on secondary data published by many
reputed institutions like World Bank, UNDP etc. Sustainable
livelihood is determined through the domains published by
Department of Foreign and International Development, UK.
Eventually the economies within the livelihood space are
clustered on the basis of their under-achievements. These
clusters are used to determine the spatial and histological
influences on the intensities of under-achievements. Multiple
regression analysis is used to trace the significance of
different influencing variables which may have influence on
the under achievement index. Simple statistical tools are
used to quantify the extent of influence of influencing as
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well as component variables. Then the significance of
influencing factors are statistically tested. Finally the
influence of different influencing factor on the cluster are
determined and presented diagrammatically. The idea of
Artificial Neural Network has been used to come to the
conclusion.

5. Algorithm

The Artificial Neural Network as used in this model is
assumed to have I* layers where set of layers L={L,,
LoLs.....LLi}. It is assumed that there are m key elements to
achieve sustainable developments, thus j elements and n
economies. Here L, consist of J subsets where

J={ji } , where i=1,2,3,....n

And ji= {j{,} where p=1,2,3,4....215

In layer 2 the achievement of the n economies are
determined through

J={e} = O,

Where O, = { d}, dpy, dpps.....dpy}

Where O, is a n dimensional radar representation, and
p=1,2,3,4...215,i=1,2,3,4...nand p#i.

dyqis the achievement of the p" perspective in the key
element.

Let A, is the area of polygon of the p" perspective formed
through d,;. Naturally A, is the achievement space as
demonstrated by p™ economy.

Subsequently in layer 3 under achievement space U, is
developed where

[07-0,] - U,

Chart I

The above stated model is represented through the following
neural network.

This Uy is distributed over C, where C={Cy}, g=1,2,3,4...n
and Cg4 can be expressed as clusters constructed on the basis
of some exogenous considerations.

In the under achievement space of a particular economy gets
matched with the interval as defined by the cluster wise
boundaries. So if U, falls within the interval [ C; Cg 1. In

other words [ 0"~ O,] — [ C} Ck 1.
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The next layer V is formed where V={V, }, h=1,2,3,4....p.
These V,, are some arbitrary selected influencing variables
which may have significant relationship with U, To find the
significance of these influencing factors Ordinary Least
Square regression can be applied at error .

Let, V" is the set of significant variable influencing U,,. Thus
V cV.

In different layer the relative importance of the elements of
Vie. {V; } € V" are assisted over C.

Finally Z is formed where Z = { Z, }, where Z, shows the
relative position of different economies with respect to the
significant  influencing  factors towards sustainable
livelihood. Thus integrated network structure can create
instance help to the policy maker to achieve sustainable
livelihood by simply imputing the observation about the
influencing variables.

Alternatively, I;is the set of relative importance of d; over p
perspective.

Here, Ii={ Dig }

Where lig={ lip }

d.
Where lijp = —%
Up

Thus in Cythe relative importance if i ™ domain is

i, . d;

Or Fig= log Rlig =log; Zi%’

And F= {/TIY F,

AndK ={F}

6. Testing

In a j dimensional sustainable livelihood apace a j axis radar
diagram will consist of 360°. Through SAS method the inter
domain triangles are determined and finally the area of the j
dimensional radar is calculated. Here it is assume that the
consecutive inter axis angles are equal. Here j is 5, so the
radar is represented through a pentagon line one as
represented bellow.

A

Chart — 11
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On the basis of the model it is observed that the lowest and
highest levels of under achievement in the global livelihood
space are 15893.2845 and 21507.327 respectively. This
spread of data is distributed over 7 clustered with equal class
intervals. These are depicted through tabular forms as
Appendix - 1.

An interesting finding about the cluster wise distribution of
geographical space is depicted through the following map.

Chart - 11

Interestingly, no distinct geographical or historical pattern on
the under-achievement has been observed. In the next layer
these under achievement levels of all the economies are
regressed over a set of explanatory variables. Other than the
components of sustainable livelihood as accepted in this
work. Thus the regression equation is represented through
the following form.

Up= 20013.77 — 19.93 FemLit™ — 1.067 x 10 ® BOP™ -
16.15 HumRight ™~ + 22.76 CorrPer”

(1818.006) (9.289) (.000)
(5.956) (13.565)

(.000) (.035) (.009)
(.008) (.098)

Here FemLit means adult female literacy rate, BOP means
balance of payment, HumRIght means human right and
CorrPer means corruption perception index. The descriptive
statistics of this regression analysis is presented in
Appendix-2.

In the next step the importance of significant influencing
variables on each cluster is determined. These levels of
importance of each significant influencing variable in each
cluster is determined through the geometric mean of the said
influencing variables. The cluster wise importance of
influencing variables is depicted bellow.

Table 1 : Cluster wise importance of significance variables

Adult Corruption
Female Balance of Human Right Perception
. Payment
Literacy Index
Cluster 97 197.0493925 96 73
1
Cluster 99.0 47.51532892 89 52
2
Cluster | 80.714285 | -0.307547435 63.57142857 53
3 71
Cluster | 91.454545 | -21.02497627 78.73333333 47.90909091
4 45
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Cluster | 79.051282 | -0.507883278 | 62.88372093 | 42.69230769
5 05

Cluster | 96.846153 | -3.458053112 | 53.12903226 35.5
6 85

Cluster 63 -1.573390124 | 4877777778 | 34.44444444
7

This tabular information is represented through the

following diagram.
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Chart - IV

Again the same operation is undertaken to determine the
cluster wise influence of component variables as accepted in
this analysis to achieve sustainable livelihood. These
importance of component variables are calculated through
geometric mean using equal weight. The following table
shows the findings.

Table 2: Cluster wise importance of component variables

Financial Human Social Natural Physical
Capital Capital Capital Capital Capital

Clust | 40.100341 | 95.45828 | 93.35467 | 45.87803
erl 48 968 134 228 1.15E-05
Clust | 4.8090705 | 86.93611 | 72.78792 | 44.96469 | 100.00000
er2 96 269 707 642 05
Clust | 1.4752774 | 84.49173 | 84.43999 | 66.58571 | 0.0328519
er3 35 952 359 348 38
Clust | 9.1937821 | 78.89840 | 79.51696 | 55.37841 | 0.8761361
er4 39 753 739 459 07
Clust | 1.9911053 | 68.27659 | 75.32348 | 49.51026 | 0.0890139
er5 73 083 837 213 55
Clust | 1.5813170 | 56.72295 | 67.15063 | 47.83878 | 0.0495345
er6 43 089 834 927 93
Clust | 0.5856124 | 50.81654 | 59.48865 | 38.24544 | 0.0255166
er7 61 97 134 8 47

This is shown graphically as follows.
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Chart V
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At the end of this discussion it can be said that the under
achievement in sustainable livelihood can be demonstrated
through radar area. Quantification of this radar space can
deliver the under achievement index in the sustainable
livelihood space. It is found that this under achievement
indices of the available economies varied largely. Observed
that the clustering of the economies on the basis of their
under achievement level delivered results according to our
exceptions — the number of countries increased with the
downward movement in the hierarchy of clusters. A pictorial
illustration of the cluster wise distribution of different
economies though projected an interesting diagram but
failed to depict any historical or geographical pattern.
Regressing the under achievement areas through some
exogenously determined explanatory variables it appears that
adult female literacy rate, balance of payment, human rights
and perceptions about corruption have significant effects on
under achievement in sustainable livelihood. Among the
significant variables human rights, adult female literacy rate
and balance of payment have negative relationship with
under achievement in livelihood apace. But interestingly
perception about corruption is positively related with under
achievement index.

7. Conclusion and Future Scope

It is quite expected that corruption leads to adverse selection
and moral hazards which can ultimately ensure lower levels
of sustainable livelihood. On the other hand cluster wise
determination of influence of component variables on under
achievement found that human capital, social capital and
natural capital played an important role over almost all the
clusters to achieve sustainable livelihood. Interestingly it can
be said without any hesitation that the achievement of
sustainable livelihood needs simultaneously improvement of
natural capital, social capital and human capital. These
findings do not contradict with the findings of the influence
of the exogenous causal variables. So finally it can be said
that a push on any set of variables, influencing variables or
contributing variables can create both way causal movement
and create infinite loop of development to sustain human
livelihood. This whole process is depicted through a
compact neural network in this work. The application of
neural network like this analysis can open new dimensions
in livelihood research.
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Country Name UA Space
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