ISSN 2039-2117 (online) Mediterranean Journal of Vol 9 No 3
ISSN 2039-9340 (print) Social Sciences May 2018

DE GRUYTER Research Article

OPEN
© 2018 Reyes et.al..
This is an open access article licensed under the Creative Commons
Attribution-NonCommercial-NoDerivs License
(http://creativecommons.org/licenses/by-nc-nd/3.0/).

A Mathematical and Conceptual Model Regarding
Social Inclusion and Social Leverage

Giovanni E. Reyes

Ph.D. Full, Tenure professor,
Universidad del Rosario, Bogota, Colombia

Mark Govers

Ph.D. Tenure Professor,
University of Maastricht

Dirk Ruwaard

Ph.D. Tenure Professor,
University of Maastricht

Doi: 10.2478/mjss-2018-0043
Abstract

This article discusses a comprehensive conceptual mathematical model to specify main theoretical
concepts and their relationships, regarding social inclusion and social leverage. The particular elements
of the model are related to: (i) key aspects of theoretical principles; (ii) major links among principal
aspects; and (iii) interrelations regarding social and economic issues within any particular society. One
of the principal aims of this research is going beyond the strictly economic elements, to complement a
more holistic perspective with social aspects and public policy. This study is part of a broader research
project that studies social investment in Latin America, particularly focused in the health sector. More
specifically, this study will identify relationships between variables and indicators of social inclusion and
social leverage, as basis for carrying out empirical studies on investments that Latin American countries
make in health services. The model presented here allows the identification of elements of differentiated
public policy, the role of public services aimed to assist especially the most vulnerable social sectors and
the support of such services in relation to a country's competitiveness, social well-being and sustainable
basis of human development.
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1. Introduction

In terms of this study, it will be understood that social inclusion is the condition in which there is an
effective participation of the diverse groups that constitute society in its collective well-being. In this
condition, the joint effort of citizens plays a crucial role in the combined exercise of social rights and
duties. Complementary, it will be understood that social leverage is the set of actions, activities and
projects that aim to achieve and give sustainability to the condition of social inclusion. This social
leverage can be developed by public entities, by companies and private initiative entities or by the
action of non-profit organizations (Baas, 2002; Reyes, 2010; Stiglitz, 2013).

In reference to social sciences in general, and development studies in particular,
mathematical models not only allow to identify relationships between variables and components,
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but also the priorities of those relationships in order to explain, interpret and predict phenomena.
Mathematical models allow us to recognize social processes, the structural and conjunctural factors
that have influences in outcomes, and how is the performance of components that are vital for such
processes to take place. Mathematical models can be vital tools for identifying mechanisms that
belong to the complexities of social phenomena (Acemoglu, 2012; North, 2011; Todaro, 2011).

In this study, the essential components of the model will first be identified. From there, both
main and complementary relationships are formulated. From the identification of these components,
the equations of the model are developed. What is important to keep in mind here is that the
formulation of the model tends to: (i) have an integral view of the phenomenon in terms of its
dynamics; (ii) differences regarding applications of social leverage as an important aspect of public
policy; and (iii) provide a coherent vision between economic and social aspects in terms of the
sustainable development of a society (Baker 1998; Nussbaum, 2004; Ruger, 2010).

2. Basic Research Model

All in all, and taking into consideration elements of the previous section of this study, the key
assumption of this research is that as more economic growth a country would have, the more
investment it will be devoted to its national health care system (NHCS). As a result, poverty levels
will decline over time, and the index of human development (HDI) will increase.

Conversely, with less economic growth it is expected that a particular country would dedicated
less resources for its NHCS. As a result, poverty levels will remain steady -or they will increase. In
addition to that, HDIs will be almost unaffected or, in the worst of the cases, they will decrease
(Moore, 2009; Levy, 2007; Bailey, 2008).1 Figure 1 shows the mentioned general relationships
among variables.

The aforementioned insights are, in this study, formalized in a theoretical research model that
is based on the following proposition: when you have conditions of poverty and economic growth,
countries will increase their investments in the national health care system, a factor which in turn
will lead to increases in human development indexes.

Based on Figure 2, the basic research model to be applied in this study is:

Static original conditions:

(P, )+ (e,6Y, )= (e, AINHCS , )+ (0, 0HDI ) ).........(1)
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Figure 1: Relationships among Main Variables
Source: This study’s elaboration.

"For a discussion concerning interaction of factors acting as mutually reinforcing components —usually evaluated
through techniques of regressive factor analysis- see Moore, M. (2009) Globalization and Social Change (New
York: Elseiver); Levy, M. (2007) Social Patterns and Problems of Modernization. (Englewood Cliffs, New Jersey:
Prentice Hall); and, Bailey, K. (2008) Methods of social research.(New York: The Free Press). One key element of
these authors is the perspective of the political, social, cultural and economic effects of national and world wide
factors on development conditions belonging to a particular nation; especially for those in the less developed world.
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Where the alpha signs refer to the general parameters of model; P and Y refer to poverty and
economic growth conditions, respectively to a country (/) having conditions of specific year (y).
INHCS is the indicator investment in national health care systems for any particular country, and
HDI refers to human development index.

Dynamic expected-aggregated consequences:
ti=n ti=n ti=n ti=n
[“Hewov,), +[ " (eaivcs ) =V[ " (eop,), +A[ " (@,8HDI,), ....... )

i=1
Here we have what is the central model in terms of interaction of fundamental variables. As a
country has economic growth (Y), and in addition it has investment in its national health care
system (INHCS) it will have decreasing levels of poverty (P) and rising standards concerning the
human development index (HDI).2

Social Inclusion and Social Leverage:
An Overv jew

Types of Sodal & Ecoronic
Integration

Social Leverage toward
Soctal Inchision
Dymanuc Scerancs

Partial Self-Endowment
Partial Need for Social Leverage

/‘
Basic Support Platfoom /

e, Food-Matrition, Housing, Education,

Fiealth Care Systems, S odal Semunty
Govermert Programs, Fub lic Goods Serv. Gereral Socid Protecton Systems

Figure 2: Social Inclusion and Social Leverage: An Overview
Source: This study’s elaboration.

2 For example, in terms of use of resources —for specific areas of economic growth- “sacrifices” of the present
would be in function of future stages of development. At the macroeconomic level of countries we have the
basic model:

Y=C+I+G+X-M

From this model it is possible to capture the influence of consumption, level of investment, public expenditures,
exports and imports —or net exports. In reference to macro multipliers from the aforementioned model we have:

) CHGeleX-M
(I-c—i+m)

From this statement, the higher the marginal trend to consumption or investment, for instance, the higher would
be the impact on economic growth and thus in feasibility, or potentials, to achieve higher standards of
development. For more discussions of the relationship between social and economic factors with development
and global conditions see: Stiglitz, J. (2003) The Happy Nineties and the Seed of Destruction (New York:
Random), especially Chapter IV: Deregulation, pp. 127-141, 148-152; Chapter VI: Banks and the Financial
Crisis, pp. 183-187, 201-212;and Chapter VllI: Risk as a Way of Life, pp. 228-235, 239-241, an 244-248.
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Summary of parameters and trends:

0, <0un, €))

0,0,0,>0..... “4)

(6P, ) <1, (5)

(79155 B— (6)

(GINHCS ) )b 1 5= K......... (7)
(6HDI, ) (0C), = A —=1........ ®)

Here it is important to keep in mind that the only parameter to expect would be for decreasing
is poverty rate; meanwhile the other parameters will increase, as a result of having more social
resources from the rates of economic growth.

This complete condition is going to contribute the rising of the human development index
(HDI) which in turn would show the trend of stabilization as it arrive to very high levels — toward 1.
This phenomenon is according to the law of diminishing returns. Levels of investment in national
health care systems (INHCs) will also achieve particular levels of stabilization.

Explicit trends:

(aléﬁv) —(a]éPiy )r 0. )

t+1

(azﬁYiy )H] - (0525Y,1v ), >0.......... (10)
(o, @INHCS ) |~ (@, SINHCS ) 50 5= K ........ an
(@,6HDI,) ~(e,6HDI,) > (OC), — A —=1......... (12)

t+1
t+1 t

Based on the explicit trends, this study shows the expected dynamic performance of variables
comparing two points in time; it is expected that poverty rates will decline, economic growth will
increase; we will have increases in the levels of investment concerning national health care
systems and human development indexes as well (Todaro, 2011; Zimmermann 2006).

3. Specific Relationships” Model

TN [1IZ3(Ssg); = PriG + PubG { ' nSGi} e (13)

Here we have the TN, total net score of social wellbeing; that is the gross total minus the
amount of replenishing capital, which is the equivalent of the reposition investment. This aspect is
referring to the total social groups (sg). On the other hand of the equation we have the private
(PriG) and the public (PubG) goods and services which in turn is impacting the aggregate (integral)
value of social wellbeing of specific groups.

i=n_o. _ [(ZiZinMarg)(SL) + (ZiZF nPIn)(PSL)par +
Ji=i mSG, _{ (SRR ESL), }.....(14)

From model 14, we have the explicit disaggregation of social groups concerning their social
and economic integration within a particular social and economic system. Consequently, we have
marginal groups (Marg) those who are partially integrated (Pin) and the full integrated social sectors
(Fin). All of them have their reference to the social leverage which will be with inverse intensity in
reference to the level of social integration.

That means, the more complete social leverage will be aimed to the marginal groups, the
partial social support for the partially integrated and practically lacking support for those groups
which have enough economic capacity to face their real demand or needs. Because those fully
integrated groups have outstanding economic capacity, they are able to transform their real
demand into effective demand within social and economic system (Till, 2005; Rahim, 2010).

Social leverage from the institutional framework, that is the set of public institutions, we have
variables contained in equation 15. Because of the aforementioned inverse relationship between
economic capacity and social leverage provided by public institutions, we have that one of the core
condition for (15) is the decreasing degree of coefficients: ;- a,- 3.

SL(Gob) = a,(SL)(Zlmarg) + a,(SL)(ZMNParInt) ...+ a3 (SL)(ZMFulllnt) .... (15)
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Given:
a1>02>0a3

S{(SL)(EmFullint)}
3= s{(SL)(Gob)} ’

Lim (6{(SL)EnFullnt)}) -> @ ... (16)

The everyday level of social leverage will trend to the limit cero, as is presented in equation
16, regarding institutional support for the fully integrated social sectors. In addition, we need to keep
in mind that those sectors with more wealth would be those who make more contributions for the
fiscal system that is the tax structure. As this last mentioned feature is real, we can have the
evidence that the fiscal system is progressive.

[ NT(SG), = [ K(GNP) .....(17)

Equations from 17 to 23 display a crucial topic: the relationship between social welfare of
social wellbeing with the gross national product that is the aggregated economic capacity of
production a society can count on. This is vital because all social goods, public services and in
general all forms and means or channels for delivering social support need to be part of an
economic sustainable system.

Equation 17 shows the aggregated value that social wellbeing has with the total economic
production within a society; as one can see, from equation 18, the specific version for portraying
gross national product (GNP) is the expenditure arrangement. Hence, we have four main sectors:
consumption (C) —from families or homes- investment () —-from companies or firms- government
spending (G), which includes operation costs and public investment; and net exports —external
sector characterized by exports minus imports (X — m) (Maddison, 1991; Meyer, 1977).

GNP=Y=C+I+G+X-m...(18)

JE(GNP) =(C* +c)+ (UM +IV)+ (G +GY)+ (X* +XY) ..— (M +mY) .....(19)

Equation 19 shows a more specific representation of the 18 proposition. Here the basic
macroeconomic model contains which are the constant values of each one of the expenditures —
consumption, government, investment and net exports- and the marginal propensity for growing
concerning individually the aforementioned variables as well.

In general, the more increases the gross national product, the more will the amount of each of
its components in absolute terms, even we can keep constant the proportion of marginal propensity
to grow. For example, for exports, the constant value within an economy is X* and XY the
marginal propensity. GNP is also represented by Y.

From equation 20 to 23, it is possible to see the deductive procedure to identify what is known
by the macroeconomic multipliers. As it is evident, all the particular components of GNP or Y, as
they increase their marginal propensities to grow, Y will have a positive variation. This feature is
true with the exception of imports (m); as they growth, Y and therefore the total production of a
country will fall.

k(GNP) = (Ck¢ + I¥ + GKG + X** —mK™) + cY +1Y + GY + XY ...— mY .....(20)

K = (Ck¢ + I¥ + G*¢ + X** —mh™), .. (21)

Then:

Y4+cY+IV +GY +XY —mY = K...(22)

This implies:

K
= (A+c+I+G+X-m) """ (23)

This complete model for identifying the multipliers model, especially when it is calculated for
long-run effects, is calculated using procedures belonging to comparative statics. In the core sense
of these calculations one needs to take into account how variations of endogenous variables
change in the long run. This concrete application is known as the implicit function theorem.

Multiplier effects have a decisive impact on GNP rates of growth, and consequently in the
sustainability or capacity to keep up in time, resources for public or private institutions aid, that is
the complete level of social leverage a particular country can carry out (Gilpin, 2001; Bulmer, 2005).

The key variable to support a sustainable rate of growth in the GNP is investment, since this
aspect is essential for creating productive jobs and employment. So to obtain that scenario any
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particular country needs to attract capital in the real sphere of economy. Equation 24 shows six
strategic characteristics to assure productive capital goes to any economic system.

[ k(GNP) = a, (PolSta) + a,(MacSta) + az(Inst) + a,(CulFac) ...+ as(HumRes) + ag(Phinfr)...(24)

From equation 24, it is evident the influence of (i) political stability; (ii) macroeconomic
stability; (iii) institutional social inclusive frame and predominance of the rule of law; (iv) cultural
factors; (v) capacity and competences of human resources, and (vi) development and competitive
presence of physical infrastructure —that is: PolSta, MacSta, Inst, CulFac, HumRes, and Phinfr,
respectively. The particular and overall influence of those factors can explain why capital resources
goes rather to Singapore, than Haiti, to only present and illustrative case.

Following the Solow’s theorem in terms of the influence of capital —technical influences- and
labor, it is possible to present equation 25, which shows the possibility of having certain amount of
resources for social leverage growth comparatively taken into account two periods in time (t & t-7)

TN [1:2%(Zsg); = {k,(Cap(Techn)) + ky(Lab)}; ... — {k,(Cap(Techn)) + ky(Lab)},_; ..... (25)

In order to have a sustainable dynamic scenario or conditions for providing social leverage
growth, it is indispensable to get the following assumptions:

TN TZH(Esg); > ¢.-.... (26)

TNIIiZT(Esg); >A Soc.Needs..... (27)

TN [1iZ(Zsg); >A Pop.Growth ..... (28)

That is: social leverage growth, overtime, must be larger than 0, social needs and the rate of
population growth (Acemoglu, 2000; Piketty, 2013).

SL(Gob) = a,(Food & Nutr) + a,(Hous) + as(Educ) + a,(HCSys) + as(SocSec) + as(GenSocProSyst) ....(29)

Finally, equation 29 of this model exposes several aspects which in turn constitute social
leverage from public institutions. Those elements are: (i) food and nutrition; (ii) housing; (iii)
education; (iv) health care systems; (v) social security; and (vi) general social protection systems —
that is: Food &Nutr; Hous; Educ; HCSys; SocSec; and GenSocProSyst, respectively.

Everything being taken into account, after the aforementioned considerations —regarding
formal mathematical representations of relationships from Figure 2: social inclusion & social
leverage- the exacting links that should be studied —as part of the follow up activities- are:

(a) General connections:

@1.) (a([NHCS ),J,)E (a(Povert Rates ),J,) ........ (30)

@2) ((INHCS),, )2 (@(HDI5),, }.coooeeeeseessrrsere, )
(8.3.) (a(Pavert.Rates)“,); (a(HDIs),},) ......................... (32)

Where, as it was said before, the particular acronyms are: INHCS, stands for investment in
national health care systems; Povert., Rates, for poverty rates; and HDIs, for human development
indexes.

(b) Specific connections:

(b.1.) (@(NHCS), ), s, = (@(Povert Rates),) (33)

(b.2.) GUNHCS),), o =lotDls),) (34)

(b.3) (a(INHCS ) )M%O/GNP = (a(Povert.Rates)U,) --------- (35)
INHCS = (a(HDI

(b.4.) e Wi =l@tDI),) (36)

(b5) ((Z(]NHCS )Ilv )m%o/(gub;suaal sspending ) = (Ot(Povert 'Rates)l,v ) . (37)

(0.6 CONHC ) sty = (EEHDI, o (38)

(b.7.) (ac(Povert.Rates), )= (Q(HDIS), }.covvvveceereecrs s (39)

In this set of particular connections, it is taken into account, that the concrete indicator of
investment in the national health care systems (INHCS), will be characterized by three ways: (i)
constant US dollars (cons US$); (ii) as percentage of gross national product (gnp); and (iii) as
percentage of government social spending (gob; social spending).

14



ISSN 2039-2117 (online) Mediterranean Journal of Vol 9 No 3
ISSN 2039-9340 (print) Social Sciences May 2018

4. Final Considerations and Conclusions

The mathematical model presented here allows the identification of the main variables and their
corresponding indicators, regarding social leverage activities and the condition of social inclusion in
a given society. At the beginning, as a first stage, a general and particular relationships of economic
and social variables and indicators are presented.

In a second phase, the specific aspects related to the economic and social articulation of the
different population groups in a country are made explicit. These social groups may be fully,
partially or marginally integrated in social and economic terms. As these groups have more
economic integration —usually through employment or owing enterprises- they are more able to
have access to goods and services in order to satisfy their effective demand in the social and
economic scenarios of a given society.

On the other hand, to the extent that the groups have marginal living conditions, more
emphasis is required on social leverage activities. This aid is generally implemented through
government transfers, but can also be established through the actions of non-profit entities or the
cooperation of private businesses.

The mathematical model identified here includes the components and direct relationships for
social leverage, but also the conditions of economic growth. For the latter, aspects of production in
a country have been addressed as fundamental elements of macroeconomics. The purpose of this
last issue is to underline, as part of the model, about economic sustainability of a society that
decides to incorporate all the groups that compose it, to the development efforts for achieving
higher degrees of human development.
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