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Abstract

There is much interest among Economists using both theoretical and empirical approaches regarding subjective
measures of well being. The present study is an attempt in this direction and it examines if there is a relationship
between happiness of people and environmental degradation. We did analysis using log-linear method for the panel of
21 countries for the period 1970-2005, and also analyzed sensitivity of the results. We found that environmental
degradation matters for the happiness of the people, and as environment degradation increases, their happiness
decreases. Further, economic growth is found to have a positive and significant impact on the happiness of the people,
whereas wage inequality and cost of living had a negative and significant impact. However, the impact of openness

was inconclusive.
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1. Introduction

The last decade has seen the emergence of a neavalesrea in economic literature that looks
into ensuring significant improvements in ensunngterial wellbeing and sustaining subjective
well-being of the people. Subjective well-beingclsaracterized by three important aspects: an
individual’s self-reported satisfaction with lifthe determinants of happiness for an individual
and their link with an individuals’ behavior. Thientributes, in particular, through three ways.
One, it helps to understand the factors contrilguton individual's self-reported satisfaction or
well-being, or what we call here ‘happiness’. Sefoit also evaluates the impact of
macroeconomics policies on an individual satistacijLayard, 2005; Frey and Stutzer, 2002).
Third, it determines the changes that are requicednsure the significant improvement and
sustainence of the material well-being of the peoplevelopment of the most of economic
models is based on the presumption that utilitythis direct function of consumption, and
consumption in turn is the direct function of inanlin fact, some assume utility to be
equivalent to consumption) and therefore, incomaksn as an appropriate measure of the well-
being of the peopléHowever, ecological economists are against thiasme of well-being of
people, and were inspired by the works of Scito @97 6), Hirsch (1976), and Easterlin (1974).
This is due the fact that these variables are enteblincorporate the subjective indicators of
well-being as measures of utility or happinessifef that must include other variables, such as
pollution, noise, health, and family characterstiso that they may be used more effectively in
policy valuation. On a similar line, Oswald (199%ays, “The relevance of economic
performance is that it may be a means to anBmak end is not the consumption of beef burgers,
nor the accumulation of television sets, nor theguashing of some high level of interest rates,
but rather the enrichment of mankind’s feeling @livbeing.Economic things matter only in so
far as they make people happier”. This shows thetd issues are getting attention of the
economists and policy makémnd the branch of happiness economics has atirtieeattention

of empirical researchers in recent years (MacKeifiathcoming).

Further, the connections between the environmedtfarman psychology have been
studied for quite some time (Kellert and Wilson839 but the relationship between measures of
subjective well-being and environmental degradaisoa relatively new area of reseafchhere
are countable studies examining the relationshipwéxen well-being or happiness and
environmental factors or environmental degradatiBangel (2003) documented a positive
relationship between economic security and condéerrpreserving environmental quality for
future generations. Welsch (2002) examined thestdtibetween prosperity and environmental
quality for a representative individual by usingaseres of self-reported well-being. Frey and
Stutzer (2002, p.183) argue that happier people lbeagnore likely to exhibit positive attitude

! See Blanchflower and Oswald (2005), Veenhoven {0Dukker et al. (2008) who argued that the vaeisisuch

as gross domestic product (GDP) has been usediadieator of happiness of a progressive and hgalticiety.

2 Following the conference on the need for develppiew measures of development beyond GDP orgatiged
European parliament, OECD, WWF and European conmnisthe European commission released an EU rogd ma
for developing new measures of development. Asndirnaation of this, the British government annouhtiat it is
considering using an indicator of well being.

3 Carbonell and Gowdy (2007) is the first studyhe best of our knowledge in the area of studyimgréiationship
between measures of subjective well-being and enmiental attitudes of people and other studies fese
analyzed the same context however, there is nosudy the context we made an attempt.
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towards the environment. Concern about the enviemtmmay have negative as well as positive
impacts on the well-being. For example, Welsch 22d0und a negative relationship between
well-being and the level of nitrogen dioxide, alptant directly detrimental to human health.
Carbonell and Gowdy (2007) tested the relationdieippveen subjective measures of well-being
and individual environmental attitudes regardingrez pollution and species extinction by using
an ordered probit model. They used data from th##sBrHousehold Panel Survey and found a
negative coefficient for concern about ozone pmhubn individual's well-being and a positive

for concern about species extinction.

With this background, the present paper examines ithpact of environmental
degradation on happiness of the people. To thedbesir knowledge, there is no such study that
utilizes cross-country data and uses the new amtstt index of happiness along with
environmental degradation. The use of this indexewathis study distinct from others, as
happiness is measured by numerical values in tlaeindex vis-a-vis other studies wherein
happiness is a categorical measurement. Furtherhave also incorporated macroeconomic
variables in order to examine the role of matesiadl subjective measures of well-being in the
determination of the happiness of the nations.Heuytsensitivity of the results is also analyzed
by incorporating an additional macroeconomic vdeai the model.

The remaining of the paper is structured as folldBection 2 discusses about selection of
variables and describes the model and data set 8setlon 3 discusses the results showing the
relationship between happiness and material angecite measures that determines it, while
Section 4 concludes.

2. Variables selection, measurement, happiness functi@and econometric issues

There are quite a few definitions that define happs. For example, Veenhoven (1989) defines
happiness as ‘the degree to which an individualuates the overall quality of his or her life-as-
a-whole positively’. Diener et al. (1997 pp. 25ysdhat “... a person is said to have high
[subjective well-being] if she or he experiencefe Isatisfaction and frequent joy and only
infrequently experiences unpleasant emotions ssdadness or anger. Contrariwise, a person is
said to have low [subjective wellbeing] if she @r ik dissatisfied with life, experience little joy
and affection and frequently feels negative ematisunch as anger or anxiety”. However, in the
present context, we follow the concept of happinesgdiscussed in the report of the Happy
Planet Index (HPI) 2.6 The view of HP!I is based on two axioms. Firsthatthappy and healthy
lives are sought-after around the world; Seconittigt it should not be a privilege of the current
generation that future generations should alsobbe @ pursue happy, healthy lives. The HPI
sees happiness as depending on Happy life yearshanelcological footprint. In particular, it
adds the concept of human well-being to the UNnit&din of sustainable development. HPI, in
essence, is an efficiency measure: the degreeithwdng and happy lives (life satisfaction and

* The first Happy Planet Index (HP1) was launched\8F (The New Economics Foundation) in July 2006i¢tp

steer us along this path. It presented a complekly indicator to guide societies, one that meastire ecological
efficiency with which happy and healthy lives argported. The HPI 2.0 takes advantage of new amuioved

data for 143 countries around the world, to deteemivhich countries are closest to achieving suasbdénwell-

being. It also looks back over time to see how wdieen faring over the last 45 years — and looksdi to see
where we need to get to.
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life expectancy are multiplied together to calcal&appy life years) are achieved per unit of
environmental impact and calculated as:

Happv Life Years
1P~ PP} x (1)

Ecological Footprint

The use of this index is relatively novel in thegent context, because the happiness measure
being used in other studies is based on the wanldey of happiness. Therefore, happiness
measures are categorical data in those studies {las surveys individual are asked to rank their
well-being status for example 1 for very happy dnfdr not all happy or vice versa). However,
the new measure of happiness combines the catabadata with the natural unit and hence
imposes some more complicated econometric issuegdiimation (we discuss these issues
below in the same section). Next, to identify tlagiables that determines happiness, we examine
‘livability theory’ (Hagerty 1997), which says thaieople make judgments on their life
satisfaction based on the degree to which univdreatan needs are met. This implies that
economic factors such as living standards, incoeaication, job opportunities, purchasing
power and life security may play significant ratetihe formation of the general perceptions of an
individual’s satisfaction with life. Further, it igeneral belief that people in rich countries are
expected to be happier than people in poor couwnlrig that may not be true following the ideas
of ecological economics if environmental degradai®taken into account as a measure of the
happiness. This view are supported by Easterlindg19which found that some of the
economically more developed countries in the watohred lesser in terms of happiness
compared to certain less developed countries. &ilyjlEasterlin (1995, 2001) also states that
people with more income tend to be happier thasdahwith lesser income only up to a certain
point of time. However, over an extended periodc@gtions about happiness will not change,
although income levels increased substantially.eReaesearch in the field of economic
development has found some support on behalf aiHiss claims (Veenhoven 2000; Tukker
et al. 2008). Hence, economic development may ealye to fulfill the basic life needs for
people. That is why, in the long-run, increase iealth may not result in increased life
satisfaction and greater happiness. Gerdtham ahdndesson (1997) have analysed the
relationship between happiness and a set of samoeaic variables and found that happiness is
positively related with income and education andyatieely related with unemployment,
urbanisation, being single and male gender. A edinttory view is that happiness is a relative
phenomenon, dependent on the living conditions imclv an individual has to survive
(Veenhoven, 1991). There may not be any fixed berack for a person to feel happy. This logic
of happiness formation has been advocated by thenparison theory’ which states that
happiness does not depend on real quality of difel, it holds that changes in living conditions
have short-term effect on happiness perceptionsdi¥iduals, and people tend to be happier
after difficult times (Veenhoven, 1991; Hagerty T@9Therefore, in our analysis we used gross
domestic product per capita (GDPPC). Further, Coesuprice index (CPI) is an economic
indicator, which may be used as measure for compasi (Easterlin, 1995; Kahneman and
Krueger, 2006) and cost of living. Hagerty (199@hducted a 25-year time series analysis of 8

® Easterlin paradox can be explained with Maslovesdhierarchy theory, which states that individdias try to
satisfy lower order needs such as food, sheltersaadrity, and once they are satisfied with thésey urge for
higher level needs such as recognition, fame alfidstialization.
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countries to examine the relationship between GB# @P| change on happiness levels. His
study supports both livability and comparison tlyedie researchers who advocate comparison
theory hold the view that happiness perceptiond@raed not through objective evaluation of
need gratification but through constant comparigith relative standards, which change with
time. Hence, we used CPI also in our analysis.

Further, from the environmental point of view, timpact of the growing menace of
global warming on the overall life expectancy aifie $atisfaction of people has been analyzed
(Welsch 2006). A cross-national study by WelsclO@®f ten European nations showed that air
pollution had a significant influence on the subjexwellbeing of nations. Given the alarming
rate at which the natural resources of nationsbareg depleted, the ecological balance of the
world is hinging on a very delicate thread (Tuklatral. 2008). Adding to that, the ever
increasing emission of greenhouse gases have addd#te growing issue of environmental
pollution. Therefore, as an indicator of environwa¢ndegradation, the per capita carbon
emission is used in our study.

Further, number of studies have examined and shawrace towards globalization has
brought prosperity of nations (measured in GDPPQ)ne hand, and increased social problems
on the other (see for comprehensive review Tiwa01(Q), Tiwari and Aruna (2011) and
references therein, among others). Hence, in ortter incorporate multidimensional
characteristics of globalization, we used KFO Indé&xGlobalization (i.e., Globalization Index,
Gl) developed by Dreher (2006) as indicator of glaation (normally used indicator in
numerous studies is (exports-imports)/GDP) whiclunsble to incorporate multidimensional
characteristics of globalization).

Next, we also incorporated Food Production IndeRl(IRereafter), as net availability of
the rich food is very important for the long andaliey life and mental development of the
people. In addition, as a final step, we analyzesl $ensitivity of results of our model by
including the Wage Inequality THEIL measure (WIREreafter), which is presumed to create
social problems (Tiwari 2010) and Tiwari and Aruf2911). Hence, high WITI is associated
with lower level of happiness. Our study period $0-2005, and we used a balanced sample for
our analysis.

After identification of the variables, we develophgpothetical model based on micro-
foundation wherein an individual is presumed to iméze his/her happiness subject to budget
constraints. In conventional theory, utility deperah tangible goods and services and leisure.
An individual is then observed to prefer one bunofegoods to another. Given that all the
choices made between alternatives satisfy a cectdaria of reasonableness, a utility function
that will explain an individual's preferences beenedifferent bundles of goods can be inferred
from behavior. However, it is often the case thabgle are not as well informed about their
choices as is axiomatically assumed in revealefepmece theory, or that they discount the
future in an excessive, inconsistent marfhér. such case, the subjective approach to utility

® The approach, which relies on expressed prefesenatier than on revealed choices, is particulaely
suited to answering questions in areas where aaleyepreferences approach provides limited
information. Indeed, it often uncovers discrepasicketween expressed and revealed preferences.
Revealed preferences cannot fully gauge the welédfects of particular policies or institutional
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wherein utility is measured in terms of happineffere economists a fruitful complementary
path to study an individual’'s well-being. This isdause subjective well-being is a much broader
concept than decision utility. It also includes pexienced’ utility, which is based on an
individual’s experiences of consumption or life Bigein the past, as well as ‘procedural’ utility
or the utility derived from the mere act of engagin an activity preferred by the individual.
Many also consider it as the ultimate goal of hunifen Further, the concept of subjective well-
being allows us to gain a better insight into humaati-being. This creates a basis for explicitly
testing fundamental assumptions and propositioesamomic theory.

Developing a utility function is therefore a vargmplex task, however we offer a very
simple model here and show some difficulties asdediwith the estimation in the cross-country
framework of the happiness function. Let us assutigy is a function of happiness (H) and
other economic activities (EA) which includes ah&s macroeconomic variables as discussed
above. By assuming a static environment, we catewhe utility function a$

U =U(EAH) (2).
Further, let us assume that

dU /0H >0, anddU /9EA > 0. 3)

Note that the second inequality condition assodiatigh EA variables implies thaEA
includes only those variables of which utility da@ increasing function. Now if we assume the
utility as the only function of happiness we caritevthe utility function as

U =U(H), so thatdU /dH > 0. (4)

There is crucial difference between equation 34iad in equation 3 utility is increasing
function of H if EA is held constant (equation 4 uses partial dexiea)i and in equation 4
utility is increasing function ofH and nothing is left constant (as equation 4 usesl t
derivatives). Further, let us assume that bkb#nd EA are not directly purchased but have to be
produced by each individual according to houselpotatiuction functions, using market goods,
time, and other inputs. These production functianmes

H =F(x,h,,E), and EA=G(Yy,h.,, E), (5)

wherex andy refer to inputs of various goods, th's are household time inputs, aBdefers to
environmental variables. These environmental inputBide environmental degradation, tHe
or EA of other individuals (to allow for social interamtis), and command over technology that
affects production ofl and EA . Budget constraints are the third building blockref analysis.

arrangements which individuals are powerless tmghaExamples of these include the welfare effetts
inequality, environmental degradation, and macroendc policies such as inflation and unemployment.

" Development of the utility function is based oa tomments made by Gary S. Becker and Luis Rayo in
the study of Stevenson and Wolfers (2008).
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The goods constraint is
p,X+p,y=wl +R=1, (6)

where thep’'s are market pricesy is the wage ratd,is hours worked I(=1-h, —h.,), andR is
nonwage income. This equation can be manipulatgd/eothe “full-income” budget constraint

m,EA+mH =w+R=S, (7)

where ther’'s are average shadow prices of produdihgnd EA, andSis full income that is
independent of the allocation of time between ttegket and household sectors. These shadow
prices depend on the prices of the goods inpuésp(#), the wage raten), and the productivity

of household production, which depends on the wariindividual-specific variables and
environmental degradation which affects the heg@ih This analysis of household production
indicates that the production of happiness has itapb personal components as well as
objective market components, such as income, ssiGas long and healthy life. Now assume
that individuals maximize their utility, subject tiheir budget constraints and household
production functions. If the utility function is d@h given by equation 1, the resulting Hicks
demand function foH is

H=HU,7.7,)=HU,p,.p,WE) ®)

An increase irH would necessarily correspond to an increadd only if thex's, or the
p's, w, andE, are held constant. Also note that a rise in theviddal’'s nonwage incomR (with
no change in prices) increasds and this rise increasds as well, provided happiness is a
normal good. Contrary, if the utility function isvgn by equation 4, the Hicks demand function
for H is simply the inverse of the utility function inahequation:

H=U"() 9)

In this case, which is the usual one in the hamgsinkterature; there is a one-to-one

correspondence between happiness and utility. Nevawgment our Hicks demand of happiness
of equation 9 and discuss some econometric isssexiated with the estimation of the function

particularly in the cross-section data. Let theraegted happiness function as follows:

H = H(GDPPC,GI,CPI,FPI,CO,) (10)

In equation 10, we replaced CPI in place of,p,and w, E is replaced by

CO, emissions percapita and further, we added GDPPCafdP Gl as additional variables as
determinants of happiness. Further, it is importantote that the augmented functional form in
equation 10 is the simplest form of the Cobb-Dosig§ge equation (following the idea of Cobb-
Douglas type utility equation). For OLS estimatidrmequires transformation into the log-linear
form. Here, the coefficients associated with GDPF@] are expected to be positive; the
coefficients associated with CPI and £@are expected to be negative, and coefficient of Gl
remains ambiguous as it has multidimensional clharatcs. Therefore, the above equation
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represents the direct impact of our variables tdrest. However, it may not always be the case,
given the interlinkages in the variables. For ins&gg assume that following functional forms (11
to 13) holds good.

GDPPC = f (GI,CPI,CO,) (11)
CO, = F(GDPPC,Gl) (12)
Gl = g(GDPPC, FPI,CPI) (13)

Thus, almost each variables affects happinessdéfiduals indirectly tod. Further, if the
functional form had non-linear representation, tiwel would become more complex (which is
beyond the scope of this paper and can be futwa @i research). In such a case, we cannot
predict the sign of the associated coefficientsothAar issue relates to the estimation procedure.
Earlier studies in this area were based on theihapp surveys, wherein the dependent variable
was a categorical variable and therefore, moshefstudies have used the ordered probit or
ordered logit for estimation. Further, issues eglab the estimation for the case when happiness
is based on 10-point scale of the global happisesgey and drawing inference from those had
been discussed in Bertrand and Mullanaithan (2@01)) Frey and Stutzer (2002owever, in
this study we assume the Cobb-Douglas type equ&tiothe happiness function 10 - and as
Ferrer-i-Carbonell and Frijters (2004) show, guaaiNtely similar results can still be obtained
using ordinary least squares when happiness isiltas&0-point scale. Therefore, we used OLS
estimation technique in our case. Further, byq#ime new happiness index, we overcome the
limitations of the earlier studies up to some ekteince it combines individuals averaged
responses with macroeconomic variables i.e., ige®icategorical units with natural units and
therefore use of log-linear specification in ourdabis justifiable’ Further, advantage of using
the log-linear specification model is that it prd®s Variable Marginal Rate of Substitutions
(VMRS) between the variables entering into the hvaggs function vis-a-vis the Constant
Marginal Rate of Substitutions (CMRS) under thesaaisthe additive form of utility function. In
addition to that, we used panel data estimatiohriggies based on the Micro-econometric
happiness equatiotfswhich in some instances were proved to be soundgrof analysis (Van

8 For example, are people more satisfied with tlifeitbecause of their economic conditions, or dppya
people assess their economic conditions more faly@arhe problem of reversed causality may also
exist at the individual level in the relationshiptiveen marriage and happiness: does marriage make
people happy, or are intrinsically happier peopteeniikely to find a partner and get married?
 Nevertheless, there are limitations to econometfierences at the cross-section. For example, our
results may be unreliable if individuals’ subjeetivesponses are dominated by personal latent
psychological differences (i.e., inborn geneticdispositions). The idea is that cross-section éguost

will be biased whenever unobserved personalitysti@uch as neuroticism or self-esteem) are coectla
with observable socio-economic factors (unemployimen education) and subjective well-being
responses. As a result, we should always treapimtion of cross-sectional estimates with care.

19 Micro-econometric happiness equations have thedatd form:wi; = a + fX; + ¢, wherew is the
reported well-being of individual at timet, andx is a vector of known variables including socio-
demographic and socioeconomic characteristics. kkroled characteristics and measurement errors are
captured in the error term.are other studies mdhéa which had estimated happiness equation.
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Praag and Ferrer-i-Carbonell, 2004).Panel data models largely have three types of
representations: First, a pooled Ordinary Leastir8g{©LS) regression; second is the panel
model with random effects, and third is panel modéth fixed effects?® We specify the
evaluation of a pooled OLS regression derived ftbenlogarithmic transformation of the Cobb-
Douglas type happiness equation that includes Masaf equation 10 as follows:

In(HP1,.) = 5, + B,In(GDPPC,) + B, In(CPI; ) + 5, In(Gl,,) + 5, In(CO,, ) + S5 IN(FPI ) + £, (14)

wherei denotes countryt, denotes time and remainderis the error term which is assumed to

be white noise and varies over both country an@,tiamd each variable is in logarithmic form.
However, heterogeneity of the countries under atsrstion for analysis can influence
measurements of the estimated parameters, whidotisncluded in the above panel model.
Therefore, by incorporating countries’ unobservainidividual effects in equation (14), the
model to be estimated is as follows:

In(HPI,) = 5, + 5, In(GDPPG,) + 5, In(CPI,,) + 55 In(Gl;,) + 5, In(CO,, ) + B In(FPL ) +w, - (15)

where w, = i + &, with g being countries’ unobservable individual effecthieTdifference
between a polled OLS regression and a model camsidanobservable individual effects, lies
precisely inu. When we consider the random-effect model, eqnafitb) will be same.
However, in that casegy, is presumed have the property of zero mean, indkperof individual

., has constant variances?, and is independent of the explanatory

variables. We also analyzed the model in which wway error components are present.
Therefore, by expanding equation (15) to incorpothe two-way error component model, the
equation becomes as follows:

observation error ternz.

In(HPI;,) = 5 + B,In(GDPPC,) + 5, In(CP1,.) + 5, In(Gl;) + 5, In(CO,, ) + B In(FPI; ) +u, - (16)

whereu, =w, +A, = + A +&, 4 denotes the unobservable individual effett,denotes the
unobservable time effect, anglis the remainder stochastic disturbance term. Nuwde A, is
individual-invariant and it accounts for any timeesific effect that is not included in the
regression. For example, it could account for etgkar effects that disrupt production; oil-
embargo effects that disrupt the supply of oil afféct its price; surgeon general reports on the
ill-effects of smoking; or government laws resingt smoking in public places, all of which
could affect consumption behavior. i and A, are assumed to be fixed parameters to be

1 Of course, use of panel data techniques has itsliomitation in the case of estimation of happiness
function and therefore, careful inference is resglir
12 Definition of the variables and their source igagi in Table 2 of Appendix 1.
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estimated, and the reminder disturbance is stdchesth s, ~11D (0,07 ), then equation (15)
represents a two-way fixed effect error componendeh™®

3. Estimation and empirical results

First, we analysed the descriptive statistics @f variables and results show that none of the
analysed variables have log normal distribution dhdre is no problem of the severe
multicollinearity among the variables (please sebl& 1 in Appendix 2)? In the next step, we
analysed various specifications of panel data nsoaedl the results are presented in Table 1.

13 n the case of a time-fixed effect moddlt, is a time-varying intercept that captures alltaf variables that affect

the dependent variable and vary over time but anstant cross-sectionally, and the opposite holdsise of a time
random-effect model.

11t is important to mention that though we do naté evidence of severe multicollinearity betwees thriables
analyzed, but correlation is somewhat higher in feges and hence provide evidence of near muitiealiity.

However, care should be taken in analyzing theetation matrix presented in Table 1 of Appendixsibgce it is

computed by ignoring the panel structure of thadeted in analysis.
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Table 1. Regression results

Panel data Models: Dependent variable GDP peraapit

Independent | Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
variables | CS-FE CS-RE Two way FE Two way RE CS-FE PR-RE CSPRE-E
-0.149177** | -0.155109*** | -0.104276*** | -0.154690*** | -0.149177*** -0.108259***
Ln(CO,) (-8.55634) (-9.05096) (-5.05101) (-8.9922) (-8.893902) (-5.364212)
0.171776** | 0.165138*** | 0.142186*** 0.165615*** 0.171776*** 0.131144%**
Ln(GDPPC) | (7.40276) (7.21446) (4.77962) (7.2097) (7.694813) (4.509474)
0.007212* 0.006965* -0.003464 0.006982* 0.007212* -0.004204
Ln(CPI) (1.8151) (1.766246) | (-0.7930) (1.7649) (1.88669) (-0.970326)
-0.096351*** | -0.088306*** | -0.161369*** | -0.088882*** | -0.096351*** -0.153968***
Ln(FPI) (-3.47697) (-3.21303) (-5.6651) (-3.2238) (-3.61415) (-5.455642)
0.061402 0.069321 0.018421 0.068768 0.061402 0.02355
Ln(GI) (1.402293) (1.62255) (0.37560) (1.6026) (1.4576) (0.496946)
2.500253*** | 2.507101*** | 3.201764*** 2.506553*** 2.500253*** 3.263083***
Constant (17.9172) (17.68808) (10.3407) (17.6013) (18.62409) (10.95926)
Model summary
R’ 0.820414 0.229825 0.841757 0.230208 0.820414 805331
Wald chf 223.80*** - | e e
F-test 133.396*** 44.7609*** 61.616*** 44 .8577** 133.396*** 8.371274***
Lagrangian 5796.47***
multiplier test
Hausman test| --- 12.89** 0.000 68.5397*** 10089
Fixed effect | Fpo,730)= --- F20, 695)= --- Feo, 730)= Fs, 715=
(F-test)-CS 108.21*** 113.05*** 108.209944*** | 2.661926***
FiXed effeCt === - F(ZO, 695): - - -
(F-test)-PE 2.678***
FiXed effeCt ---------- F(55' 695): e -
(F-test)-PE 44.219***
and CS
Countries
included 21 21 21 21 21 21
Total panel 756 756 756 756 756 756
observations

Notes: 1. The Hausman test h@sdistribution and tests the null hypothesis thathservable individual effects are not
correlated with the explanatory variables, agathst null hypothesis of correlation between unobeigler individual
effects and the explanatory variables. 2. The Wadtlhag2 distribution and tests the null hypothesis ofgnicance
as a whole of the parameters of the explanatonphi@s, against the alternative hypothesis of §icarice as a whole of
the parameters of the explanatory variables. 3.Fhest has normal distribution N(0,1) and tesesribll hypothesis of
insignificance as a whole of the estimated pararsgt@ainst the alternative hypothesis of signifogaas a whole of the
estimated parameters. 4. *** ** and *denote sfgrsince at 1, 5 and 10 % level of significancepessively.
5. EF, CS, SD denotes fixed-effect, cross-sectimh standard deviation, respectively. 6. [----] dsoresults are nqt

computed. 7. LM is the Breusch and Pagan Lagranyiatiplier test for random effects.

Source: Author’s calculation

It is evident from model 1 of Table 1 that €@missions and FPI have negative impact
on the happiness of the people, whereas GDPPC &idh&e a positive impact. Further,
openness is found to be insignificant. F-test gédi effects is highly significant showing that
cross-country effects play a significant role. Resswf model 2, which is analyzed with
presumption that cross-country effects are randshrayw the similar results reported in model 1
i.e., when cross-country effects are presumed fikiEdvever, Hausman test is significant which
show preference towards fixed effect model. Theeftn model 3 we present the results that
presumes two-way fixed effect i.e., cross-countng éime effect are presumed fixed. In this
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case, also we have similar results except thati€Bécome insignificant. Fixed effects test for
country, time and their joint effect are signifitaand hence model 3 better gives a better fit.
This is also confirmed by the high value ot Rurther, model 4 presumes both country and time
effect to be random. Results of model 4 confirmfthdings of one-way fixed and random effect
model; the Hausman tests of country, time and jaiathighly insignificant and therefore show
that the random effect model is significant. Sibogh two-way fixed and random effect models
are being preferred, we analyzed two additional efodherein we took the first country effect
as fixed and period effect as random and in nes¢ ege presume country effect to be random
and the period effect as fixed. Both the modelsaskomilar results, except that there was a
difference in the significance of CPI. Thereforgni Table 1 we conclude that material and
subjective measure matters in bringing happinessweder, policies that are promoting
openness of nations had been insignificant in [mopappiness among people.

Further, to test the robustness of the results ngude an additional variable, which
measures wage inequality. The results of the seitgidnalysis are reported in Table 2.
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Table 2: Regression results of sensitivity analysis

Panel data Models: Dependent variable GDP pera

Independent | Model 1 Model 2 Model :
variables FE RE Two way FE
-0.123063*** -0.133519*** -0.04387
Ln(CO,) (-5.93743) (-6.588774) (-1.77737)
0.179967*** 0.168849*** 0.125848***
Ln(GDPPC) | (6.15128) (5.89849) (3.49055)
0.00206! 0.00163: -0.013033***
Ln(CPI) (0.465395) (0.37410) (-2.69185)
-0.096674*** -0.082078*** -0.196167***
Ln(FPI) (-2.95958) (-2.54766) (-5.87206)
0.12194*** 0.130640*** 0.05294.
Ln(Gl) (2.23067) (2.48698) (0.86968)
-0.039724%** -0.035317*** -0.024006***
WITI (-3.7976) (-3.45141) (-2.19693)
1.977919%** 2.01826*** 3.174388***
Constant (11.6061) (11.78222) (8.58595)
Model summar
Adjuste-R® 0.84272: 0.23119. 0.86481.
F-test 125.739%** 30.1696. 66.3199!
Hausman te 19.2295%**
Fixed effec F(19, 557)= -=- F(lgy 525)= 110.5791***
(F-test) 105.857***
Fixed effec
(F-test)-PE B2, 525 = 3.844707***
Fixed effec
(F-test)-PE and
CS F32, 505 = 48.29451***
Countries
included 21 21 21
Total pane 756 756 756
observations

not computed.

Notes: 1. The Hausman test hg® distribution and tests the null hypothesis t
unobservable individual effects are not correlatdtth the explanatory variables, agairn
the null hypothesis of correlation between unobeleley individual effects and th
explanatory variables. 2. The F-test has normadribigion N(0,1) and tests the ny
hypothesis of insignificance as a whole of theneasted parameters, against the alterna]
hypothesis of significance as a whole of the edchgarameters. 4. *** ** and *denot
significance at 1, 5 and 10 % level of significanmspectively. 5. EF, CS, SD denotes
fixed-effect, cross-section and standard deviatiespectively. 6. [----] denotes results g

hat
st
e

Il
tive
e

\re

Source: Author’s calculatio

Results of model 1 in Table 2, which presumes agueftfect as fixed, shows that GO
emissions, FPI and WITI have significant negatineloe happiness of the people. Here, GDPPC
and Gl had a positive and significant impact while impact of CPI is insignificant. Model 2
which took country effects as random also repottedsame results. However, model 3 which
presumes both country and period effects as fixad somewhat different results. In case of
model 3, openness became insignificant, while ofimelings were the same. This is a very
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interesting finding, and is contrary to the prestiompis that FPI is negatively significant. Such a
result can come in instances where people feelyhayyen they spend more on fast food and
luxuries, than on a balanced diet. Therefore, emeein the consumption of food production
might be having negative impact. Since Adjustédi®Rhigher in model 3 vis-a-vis all other

models, and country, time and joint fixed effead &ighly significant therefore, we conclude
from model 3 that environmental degradation and evawequality affects negatively the

happiness of people and economic growth positivelfiereas the effect of openness is
insignificant, though positive. Finally, results afodel 3 are preferred on the ground of
minimum value of Akaike information criterion andt®varz information criterion.

4. Conclusions
There is a growing body of theoretical and empineark in economics which has raised
guestions on the traditional assumptions that pretesonal comparisons of utility can and should
be avoided and that the level of consumption ofketagoods is a close approximation to a
social welfare function. Even the most conservainterpretations of the relationship between
income and well-being indicate that well-being ist mdetermined by consumption alone
(Blanchflower and Oswald, 2004; Keely, 2005).

Therefore, the present study is an attempt to exaihie relationship between happiness
of people and pollution and to identify whether enatl measure matters in the self-reported
well-being of the people or happiness of the peopte the analysis, we used data from 21
countries for the period 1970-2005. We adoptedrugld panel data techniques in a log linear
framework. We also analyzed sensitivity of the Hhsswith the inclusion of an additional
variable and the results were found to be sensititéowever, our overall observation shows
that environmental degradation matters for the imgss of the people, and as environmental
degradation increases, happiness decreases. FUBD&PC is found to have a positive and
significant results in all cases on the happinéskepeople. Wage inequality also has a negative
and significant impact on the happiness of the [gedfhough the impact of openness is shown
to be positive in all cases and significant as webecomes insignificant in our final model. And
finally, the cost of living index is also found ttave a negative impact on the happiness of
people. This indicates that environmental and memopomic policies aimed at solving
environmental issues and minimizing the wage digpand inflation would increase the
happiness among the people. Further research iarthee can look into the development of a
more complex happiness function as discussed irséioéion 2 and inclusion of some more
socio-economic, cultural and political variableghe estimation.

15 When an additional variable is included, our da¢éaome unbalanced panel, as wage inequality datantire
duration was not available.
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Appendix 1
Table 1: List of countries analyzed
Austria Greece| Korea Portugal
Australia | Iceland| Mexico Spain
Denmark | Ireland| Netherlands Sweden
Finland Italy New Zealand Switzerland
France Japan Norway United Kingdom
United States of America

—+

nce

Table 2: Variables and their sources
Variable Source
HP Happy Planet Index 2009, National Economic
Federations (nef)
Consumer price index (2005 5 World Bank online data-set, World Developmen
100) Indicators (WDI) from 1960 to 2010
CO2 emissions (metric tons per World Bank online data-set, Aggregate Governatr
capita) Indicators, 1996-2009
Food production index (1999-| World Bank online data-set, Aggregate Governatr
2001 = 100) Indicators, 1996-2009

nce

KOF Index of Globalization

Dreher, Axel, 2006, Does Globalization Affect
Growth? Empirical Evidence from a new Index,

Applied Economics 38, 10: 1091-1110.

Updated in: Dreher, Axel; Noel Gaston and Pim

Martens, 2008Measuring Globalization

- Gauging its Consequence, New York: Springer.

GDP per Capita, in 1990 GK$

The Conference Board

Wage inequality index

UTIP-UNIDO Wage InequalitdEIL Measure
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Appendix 2

Table 1: Descriptive statistics and Pearson co-rdian

Descriptive statistics

Ln(HPI) Ln(CQ) Ln(GDPPC) Ln(CPI) Ln(FPI) Ln(Gl)
Mean 3.686754 2.050053 9.534276 3.627163 5468 4.228269
Median 3.714153 2.044094 9.604596 4113513 543295 4.300479
Maximum 4,116359 3.128860 10.33662 4637551 .779123 4,542548
Minimum 3.160118 0.520829 7.681253 -3.864275 .663562 3.297905
Std. Dev. 0.172692 0.450671 0.417745 1.3406B8 0.195705 0.233962
Skewness -0.527875% -0.384717 -1.126775 -2.953151 1.411015 -1.113652
Kurtosis 2.975323 4.029242 4.661831 13.69384 4.974170 4.104962
Jarque-Bera 35.12940 52.018156 246.965%5 4781.14 373.6278 194.7274
Probability 0.000000 0.000000 0.000000 0.00000 0.000000 0.000000
Observations 756 756 756 756 756 756
Pearson co-relation
Ln(HPI) Ln(CQ) Ln(GDPPC) Ln(CPI) Ln(FPI) Ln(Gl)
Ln(HPI) 1
Ln(CQO,) -0.46286984 1
Ln(GDPPC) -0.208776600.6914930407 1
Ln(CPI) -0.02462431).439365666303).64194611544 1
Ln(FPI) 0.060893580.2694359257H).6283533682[D.5546577092 1
Ln(Gl) 0.059350189.34293359810.6790704270{0.5848723221 0.4573425582 1

Table 2: Results of OLS model

Dependent Variable: LNHPI
Method: Panel Least Squa

Sample: 1970 2005
Periods included: :

Cross-sections included: 21
Total panel (balanced) observations:

Variable Coefficien Std. Erro t-Statistic Prob
Ln(CO,) -0.19552! 0.01776: -11.0079! 0.000(
Ln(GDPPC) -0.063572 0.027694 -2.295530 0.0220
Ln(CPI) 0.01146! 0.00559! 2.04872: 0.040¢
Ln(FPI) 0.127768 0.038069 3.356210 0.0008
Ln(GI) 0.162738 0.033292 4.888153 0.0000
Constant 3.392193 0.181542 18.68541 0.0000
R-squared 0.288004 Mean dependent var 3.686754
Adjusted R-squared 0.283257S.D. dependent var 0.172692
S.E. of regression 0.146203Akaike info criterion -0.999743
Sum squared res 16.0313! Schwarz criteion -0.96301.
Log likelihood 383.9027 Hannan-Quinn criter. -0.985595
F-statistic 60.67530 Durbin-Watson stat 0.065359

Prob(F-statistic)

0.000000
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Table 3: Results of OLS model of sensitivity analys

Dependent Variable: LNHI

Method: Panel Least Squares

Sample (adjusted): 1970 2(

Periods included: 33

Cros«-sections included: :

Total panel (unbalanced) observations: 583

Variable Coefficient Std. Error t-Statistic Prob.
Ln(COy) -0.153738 0.022269 -6.903637 0.0000
Ln(GDPPC) -0.160394 0.035492 -4.519211 0.0000
Ln(CPI) 0.003795 0.006034 0.629030 0.5296
Ln(FPI) 0.23040° 0.04176: 5.51733I 0.000(
Ln(GI) 0.195441 0.037426 5.222031 0.0000
WITI -0.006087 0.010090 -0.603252 0.5466
Constan 3.63128! 0.22270! 16.3050! 0.000(
R-square 0.30595 Mean dependent v 3.67744
Adjusted R-squared 0.298727S.D. dependent var 0.177429
S.E. of regressic 0.14858: Akaike info criterior -0.96342.
Sum squared resid 12.71617Schwarz criterion -0.910973
Log likelihooc 287.837. Hannar-Quinn criter -0.94297:
F-statistic 42.31997 Durbin-Watson stat 0.076026
Prob(F-statistic 0.00000t
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