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Overview:

Multidimensional measures of the quality of life and wellbeing are
increasingly discussed. Many wonder whether a multidimensional measure
of wellbeing might provide a policy-relevant and relatively accurate
overview of such a complex phenomenon, without losing important
details. This paper presents and analyses the 2010 Gross National
Happiness (GNH) Index was developed at the Centre for Bhutan Studies
for the Royal Government of Bhutan. The new GNH Index provides a
summary statistic of the wellbeing of individuals in nine domains, which
are instrumented by 33 indicators and draw on 124 variables. It is
constructed using an adaptation of the Alkire-Foster methodology for
poverty measurement, in which a first set of indicator cutoffs reflect
sufficiency — how much is ‘enough’ — rather than poverty. The second
(cross-indicator) cutoffs categorise the population into four levels of
GNH, creating a ‘happiness gradient’. The data come from a nationally
representative multi-topic survey that is representative by district and
region, and the GNH Index and associated statistics can be used to show
the joint distribution of achievements each respondent enjoys, as well as
any insufficiencies she experiences. Our assessment based on a series of
robustness tests included here is that this index’s methodology and results
are rigorous and that they can be used to generate policy-relevant insights
and analyses. As the field of multidimensional measurement of well-being
is entering a period of intensive innovation, this academic study addresses
some of the common issues which arise when designing multidimensional
measures of wellbeing in detail. By documenting the GNH Index
methodology and findings we hope to share a tool which can be adapted
by others engaged in the development of measurement tools that will
advance GNH.

Let us begin by sharing a few of the key findings. Overall, in 2010, 8.3% of
Bhutanese people are ‘deeply happy’ according to GNH; 32.6% are
‘extensively happy’; 48.7% are ‘narrowly happy’, and 10.4% are ‘unhappy’.
These four groups correspond to people who have achieved sufficiency in
more than 77%, 66-76%, 50-65%, and less than half of the nine domains,
respectively. The 2010 GNH Index uses the middle cutoff. Its value is
0.743 and shows that, overall, 40.9% of Bhutanese are identified as happy
(meaning they are extensively or deeply happy), and the remaining 59.1%
enjoy sufficiency in 56.6% of the domains on average. Recall that 48.7% of
these are already narrowly happy, but are considered not-yet-happy for
policy purposes. GNH gradients and indices are reported for each of the
20 districts by gender, by rural-urban areas, and, for illustrative purposes,
by age and certain occupational categories. Standard errors are presented,
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as are robustness tests for weights and cutoffs, measured with respect to
district rankings and to the composition of insufficiencies.

The analysis has two parts: first, the wellbeing of the people who have
been identified as ‘happy’ is examined to show the indicators in which they
enjoy sufficiency. Some individual examples are presented to show that the
‘happiest’ people are diverse with respect to age, district, occupation,
gender, and sufficiency profiles.

Second, the insufficiencies among those #o# identified as happy (or not-yet-
happy) are examined. The GNH Index value can rise either by increasing
the percentage of people who are happy, or the percentage in which not-
yet-happy people enjoy sufficiency. This analysis clarifies areas where
policy interventions or actions by other institutions could increase GNH.
All tables used in this report, together with the survey instrument of
questions used in the index and statistical analyses, ate presented in the
extensive appendices.

The GNH Index, like the philosophy of GNH which motivates it, is very
much a living experiment with truth. It seeks to deploy rigorous scientific
tools to convey more fully the colour and texture of people’s lives than
does the standard welfare measure of GDP per capita, to evolve the
dimensions and the methodology of UNDP’s Human Development
Index, and to draw on innovative work from other initiatives seeking to
measure human progress on a shared planet.
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Introduction

We strive for the benefits of economic growth and
modernization while ensuring that in our drive to acquire
greater status and wealth we do not forget to nurture that
which makes us happy to be Bhutanese. Is it our strong
family structure? Our culture and traditions? Our pristine
environment? Our respect for community and country?
Our desire for a peaceful coexistence with other nations?
If so, then the duty of our government must be to ensure
that these invaluable elements contributing to the
happiness and wellbeing of our people are nurtured and
protected. Our government must be human.

The Madhavrao Scindia Memorial Lecture delivered by His
Majesty the King, 23 December 2009

History of GNH as a Policy Priority

Since 1972, as other countries clarified and focused their economies on
material expansion, the then-Kingdom of Bhutan sought, through public
action, to expand the wellbeing and true happiness of its people. The goal
of Gross National Happiness — or GNH — was first articulated by the
Fourth King, His Majesty Jigme Singye Wangchuck. He built upon the
legacy of Bhutan’s government since the 1729 legal code by Zhabdrung
Rimpoche, which dates from the unification of Bhutan. The legal code
stated that ‘if the government cannot create happiness (dekidk) for its
people, there is no purpose for the government to exist’ (Ura 2010). The
Constitution of Bhutan (2008, Article 9) directs the State ‘to promote
those conditions that will enable the pursuit of Gross National Happiness.’
After the establishment of a constitutional monarchy in 2008 and the
coronation of the Fifth King, the Government of Bhutan sought to
specify this objective such that policies and programmes advanced by the
new democracy continue to be coherent with it. This paper presents the
rationale, methodology and results of one such specification: a
multidimensional index of Gross National Happiness (henceforth the
GNH Index).

The Concept of GNH

In his Coronation speech, the Fifth King, His Majesty Jigme Khesar
Namgyel Wangchuck, said ‘I have been inspired in the way I look at things
by Bhutan’s development philosophy of Gross National Happiness ... to
me it signifies simply ‘Development with Values.” GNH at its core
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comprises a set of values that promote collective happiness as the end
value of any development strategy. GINH might be described as:

e Holistic: Recognizing all the aspects of people’s needs, be
these spiritual or material, physical or social,

e Balanced: Emphasising balanced progress towards the
attributes of GNH

e Collective: Viewing happiness to be an all-encompassing
collective phenomenon

e Sustainable: Pursuing wellbeing for both current and future
generations

e Equitable: Achieving reasonable and equitable distributed
level of wellbeing

From these terms, the complexity of the concept is clearly seen. However,
the greatness of the concept lies in its simplicity in giving priotity to
happiness and the term ‘happiness’ here reflects the creation of enabling
conditions where people are able to pursue wellbeing in sustainable ways
(Ura, 2009). This expresses the idea that happiness should be pursued as a
common public good. Therefore, progress should be viewed not only
through the lens of economics but also from spiritual, social, cultural and
ecological perspectives. The concept of GNH has directed the country for
four decades and exists as a guiding principle in the minds of Bhutanese
and also as the overarching objective in almost all official documents of
our countty.

While there is no single official definition of GNH, the following
description is widely used:

Gross National Happiness measures the quality of a country in more
holistic way [than GNP] and believes that the beneficial development of
human society takes place when material and spiritual development occur
side by side to complement and reinforce each other.!

From the start it is vital to clarify that GNH in Bhutan is distinct from the
Western literature on ‘happiness’ in two ways. First it is multidimensional
— not focused only on subjective wellbeing to the exclusion of other
dimensions — and second, it internalizes responsibility and other-regarding
motivations explicitly. As the first Prime Minister of Bhutan to be elected
under the new Constitution of Bhutan adopted in 2008 put it:

1 http://www.educatingforgnh.com
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We have now clearly distinguished the ‘happiness’ ... in
GNH from the fleeting, pleasurable ‘feel good” moods so
often associated with that term. We know that true
abiding happiness cannot exist while others suffer, and
comes only from serving others, living in harmony with
nature, and realizing our innate wisdom and the true and
brilliant nature of our own minds.?

It includes harmony with nature (again absent from some Western notions
of happiness) and concern for others. The brilliant nature he alluded to
consists of the various types of extraordinarily sensitive and advanced
awareness with which human beings are endowed and can be realized.

In Bhutan, Gross National Happiness represents a holistic set of values
and priorities that are intended to guide public policy as well as institutions
and agents across society. Like other complex objectives, GNH can be
advanced many ways and by different actors. Primarily, GNH can be
advanced by citizens in families and community activities, culture and
sport, work and prayer. It can also be advanced by institutions from
businesses to the entertainment industry to monasteries to the media to
NGOs. The public sector at all levels also plays a vital role in advancing
GNH and in supporting others’ work to advance it.

One of several tools for public policies to advance GNH is an index of
Gross National Happiness that enables policymakers to track progress
across the different aspects of GNH. Caveats are natural: an index cannot
include all aspects of GNH that are relevant. Nor is it sufficient to guide
policy — it must be complemented by an in-depth, narrower analysis of
policies and programmes, tailored to local realities. Further, it must be
advanced by a plurality of institutions. Because advancing GNH depends
upon actions by civil servants, government workers, the private sector, and
civil society, the objective of maximising GNH must resonate with plural
groups across Bhutanese civil service and society.

So while an index alone is limited and insufficient, a robust and compelling
index — rigorously formulated and clearly presented — can do what no
other single tool can do, which is sketch roughly how GNH is evolving
across Bhutan as a whole over time, as well as for different groups, regions
and people. It can also convey how people are happier — or unhappier —
than previously, and thus inform practical action.

2 Lyonchhen Jigmi Y. Thinley. ‘Opening address on Educating for Happiness’. 2009.
8
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If creating such an index were easy, it would already have been done. Yet
just as Bhutan’s objective of GNH has often captured the imagination of
groups across the globe, so too Bhutan’s work to develop a
multidimensional index of wellbeing resonates with a number of
concurrent initiatives. So the timing is apt to push forward such
investigations. At the same time, modesty is required lest the claims for the
GNH Index be greater than it can bear.

The current paper introduces the 2010 Gross National Happiness Index,
which has been advanced by the Centre for Bhutan Studies under the
leadership of Dasho Karma Ura. It provides a thorough explanation of the
methodology, drawing attention to both strengths and standing questions.
The remainder of this introduction describes the four pillars and nine
dimensions of GNH and the purpose of the GNH Index for public policy.
Part I of the paper sets out the methodology of the index. It introduces
the 2008 GNH Index, the 2010 Gross National Happiness Survey, and the
Alkire-Foster methodology as adapted for the GNH Index. After
highlighting how the challenges of constructing a multidimensional welfare
index were addressed in the GNH Index, it sets out the indicators,
thresholds and weights and their justification. Part 1 concludes by
presenting the GNH Index formulae and interpretation, and introducing
the logic for the following two sections.

Part II focuses on understanding the achievements of people who have
been identified as ‘happy’ because they enjoy a sufficient combination of
achievements across domains — in this case 66%. This includes the groups
described as ‘extensively happy’ and ‘deeply happy’. This section describes
the GNH Index and its associated variables by district, age, gender, and
other classifications, and shares the composition of sufficiency among
happy people. Part 11l focuses on increasing happiness. It focuses upon
people who are not-yet-happy (that is, those who are unhappy or narrowly
happy) and scrutinizes the indicators and domains in which they lack
sufficiency — because addressing these will increase GNH. This analysis
uses the GNH Index, but focuses on the not-yet-happy population and on
insufficiency rather than sufficiency.

Pillars and Dimensions of GNH

The 10 plan of Bhutan specified GNH by focusing on four pillars: ‘In
order to translate the multidimensional concept of GNH into core
objectives ... four strategic areas were initially defined’ (p.16). These
areas, called the ‘four pillars of GNH’, are: 1. Sustainable & equitable
socio-economic development; 2. Environmental conservation; 3. The
preservation and promotion of culture; and 4. Good governance.
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Subsequently, nine dimensions of GNH were identified which specify the
four pillars. The nine dimensions were selected on nommative grounds and
map more specifically the key areas of GNH. The dimensions are:
psychological wellbeing, health, education, cultural diversity and resilience,
time use, good governance, community vitality, living standard, and
ecological diversity and resilience. The motivation for including each
dimension — or domain as they are often called — is detailed below. As is
apparent, three domains — living standard, health, and education — are
traditional dimensions of public policy. Ecological diversity and good
governance are more novel areas but are becoming common across many
countries. The prominence of psychological wellbeing (which includes yet
goes beyond subjective wellbeing), time use, community vitality and
cultural diversity, is distinctive and innovative.

Purpose of the 2010 GNH Index

Since the mid-2000s, steps have been taken towards calculating a GNH
Index which would draw as fully as possible on the holistic and deliberate
vision of development as it has evolved in Bhutan. In a 2007 Government
Round Table meeting, Dasho Karma Ura proposed that a GNH Index
would be used in: 1. Setting an alternative framework of development; 2.
Providing indicators to sectors to guide development; 3. Allocating
resources in accordance with targets and GNH screening tools; 4.
Measuring people’s happiness and wellbeing; 5. Measuring progress over
time; and 6. Comparing progress across the country.’ These purposes
each have specific implications for measurement, which are elaborated
below.

1. Setting an alternative framework of development. Bhutan’s GNH vision of
development is distinctively holistic. The 10t plan explicitly seeks ‘to
address a more meaningful purpose for development than just the mere
fulfilment of material satisfaction.’* Hence the nine domains of GNH,
taken together, reflect the purpose of development. If certain dimensions
contract, or are being crowded out by material progress, the GNH Index
must explicitly convey such information as the imbalances enter, in order
to catalyse public deliberation and if relevant, action.

2. Providing indicators to sectors to guide development. Certain indicators must
either monitor activities by the public sector or else change when sector
priorities are realized. For example ‘electricity’, a component of the GNH,
is a priority in the 10% five-year plan. Insofar as the GNH indicators

3 Royal Government of Bhutan 2008a
4 Royal Government of Bhutan 2008b
10
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monitor outputs, the GNH Index provides incentives to ministries to
deliver services, because their accomplishments will visibly contribute to
higher GNH the next time the index is updated. Methodologically this
requires an index that can be broken down into its component indicators.

3. Allocating resources in accordance with targets and GINH screening tools. While
the composition of the GNH is not a sufficient guide for policy, a clear
understanding of how the achievements and shortfalls in different
dimensions of GNH vary over time and space and group provides key
information for policy design and subsequent resource allocation. In terms
of targeting, the GNH Index can show which dzongkhags (district) are
lacking in which indicators, and can also identify and target the ‘least
happy’ people and describe them by age, district, gender, etc. In terms of
screening tools, the GNH indicators can be used as a check list to convey
in concrete terms the kinds of activities and achievements that constitute
GNH.

4. Measuring people’s happiness and wellbeing. The measure and its component
indicators aim to capture human wellbeing in a fuller and more profound
way than traditional socio-economic measures of economic development,
human development or social progress have done. This also requires the
measurement methodology be understandable to the general public. Case
studies can be provided of differently happy people, in order that citizens
can assess whether the index broadly seems intuitive and has room for
their own aspirations and values.

5. Measuring progress over time. The component indicators of the GNH are to
be sensitive to changes over time. Some indicators must be directly
responsive to relevant changes in policy. In this way, the composition of
wellbeing, as well as its overall level, can be observed over decades.
Similarly, inequalities among groups, and populations that require special
attention can be identified. The GNH Survey hence must be repeated
regularly, for example every two years.

6. Comparing progress across the country. The GNH Index should be able to
make meaningful comparisons across the dzongkhags, which vary widely
in terms of climate, culture, access to services, and livelihoods. The survey
hence must be representative by dzongkhag and the methodology of
measurement must be subgroup consistent and decomposable.

Taken together these six requirements have been used to specify the
indicators and composition of the GNH Index. It must be policy-sensitive
— changing over time in response to public action to reflect strengthening
or deterioration in the social, cultural, and environmental fabric whether or

11
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not at present these states are the direct objective of policy. In certain
sectors, the indicators must reflect public priorities. The indicators must be
assumed to be relevant in future periods as well as at the present time in
order to measure progress across time. And the GNH Index must be sub-
group consistent hence decomposable by regions and groups.

12
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Part I: Construction of the 2010 GNH Index

Background

The Royal Government of Bhutan in 2005 made the decision to develop
GNH indicators to operationalize the concept of GNH. The indicators
were to serve to ascertain whether programmes and policies were
consistent with the values of GNH. The government intended to create
conditions for evidence-based policy and for generating innovative policy
and programmes to implement GNH. From 2005 the Centre for Bhutan
Studies (CBS) involved nine researchers in developing the GNH
indicators. In carrying out their responsibility to develop the indicators,
CBS hosted extensive consultations at various levels ranging from private
meetings with government officials and civil servants to focus group
discussions with Bhutanese citizens.

In order to generate the pilot survey, CBS developed a detailed pre-pilot
questionnaire covering the nine key areas considered crucial for reflecting
the values and principles of GNH. These key areas of GNH fall within
the domains of psychological wellbeing, health, time use, education,
culture, good governance, ecology, community vitality and living
standards.

After the consultations with stakeholders such as the sector heads of
various agencies and the general public, CBS conducted an unusually
extensive pilot survey in 2006 with 350 respondents. The pilot was used to
design both the survey questionnaire and also the survey administration
process. As would be expected, the pilot survey provided vital insights into
the relevance of questions, translation problems, comprehension issues,
accuracy and non-sampling error, and comparability across different
respondents. Information on the range of response choices used,
completion time etc. were also explored. The pilot questionnaire took four
to seven hours to complete.

The findings of the pilot survey were analysed and shared with national
leaders and academics, generating further consultations and discussions at

director level and secretatial level in government to revise the indicators
further.

2008 GNH Index

The Centre for Bhutan Studies carried out the First Gross National
Happiness survey in December 2007. The survey questionnaire included

13
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over 640 indicators, including objective, self-report, subjective, and open-
ended questions. Due to budget restrictions the survey covered 950
respondents in 12 districts: Dagana, Tsirang, Wangdue Phodrang, Samtse,
Zhemgang, Pemagatshel, Samdrup Jongkhar, Tashigang, Tashiyangtse,
Gasa, Haa and Thimphu. It was representative at the national level. The
enumerators usually required three to four hours to complete a
questionnaire.>

Drawing on that survey, each of the nine domains was analysed. Alongside
that, to give an overview of the extensive and rich detail, the first GNH
Index was developed. The 2008 GNH Index adapted the methodology of
multidimensional poverty measurement by Alkire and Foster (2007,
2011a). It was constructed across the nine equally weighted domains, using
72 indicators. A person was identified as happy if they had achieved
sufficiency in each one of the 72 indicators. No Bhutanese had achieved
such sufficiency, and so analysis focused on the achievements enjoyed. A
significant practical outcome of the index was to inform the policy and
project screening tools,® and also to sensitize researchers and research
users to the possibilities of the index and of the demand for
communications materials and policy-relevant analyses.

2010 Gross National Happiness Survey

The 2010 GNH survey implemented a revised questionnaire containing
over 750 wvariables. It built on the 2007 survey and repeated many
questions exactly. In addition a further literature review was carried out
intensively at CBS on the nine domains of GNH. Based upon this
extensive literature survey, researchers identified additional relevant survey
questions that were likely to be appropriate in the Bhutanese context.

Alongside the academic work, a participatory consultation process was
used to access information from Bhutanese decision-making bodies so as
to develop more effective GNH indicators. A two-stage, high level set of
focus group discussions were organized by CBS: one at the director level
and the other at the secretary level. Decision-makers shared their
petspectives and priorities regarding the ongoing problems and issues
which needed to be considered in programmes and policies. The
participatory meetings included discussions regarding key value judgments

5The 2007 survey data and instrument are available at www.grossnationalhappiness.com.

¢ The 2008 GNH Index did not stand alone. Rather, a set of project and policy screening
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in the index construction. These discussions enabled certain indicators to
be identified as particularly valuable and given priority in the questionnaire.

After finalization of the questionnaire, CBS trained 55 enumerators for
three weeks in order that the 2011 GNH survey would be completed
efficiently and to a high standard. The enumerators were divided into five
teams, and each team was led by a field supervisor from CBS. The survey
was fielded in April to December, 2010. The extensive field time was due
to funding and to the scattered nature of settlements, which made it
difficult for enumerators to interview more than one person in a day.
Travel to survey locations was time consuming due to the remoteness of
the villages and the geographical terrain, which is only partly served by
roads. The fieldwork was monitored by five coordinators and an overall
supervisor. Each team was assigned a set of primary sampling units (PSUs)
across the country and interviews were conducted in the household of the
selected PSUs with assistance from local government leaders. On an
average, interviews took three hours each. Completed questionnaires were
monitored and assessed by the five team coordinators, followed by the
overall supervisor and then lastly by evaluators in the data entry division.
Six data entry operators, who had previously been trained on questionnaire
data entry and editing, undertook data entry and cleaning using the
software Epi Info.

Sample Design

The 2010 Gross National Happiness Survey was conducted nationwide
with representative samples from stratum (rural and urban) as well as
districts. The sampling unit is the household and respondents are older
than 14 years of age.

The initially targeted sample was 8700 and covered all 20 dzongkhags and
all 202 gewogs” in Bhutan. The sample was drawn by National Statistics
Bureau (NSB) as a sub-sample to the Bhutan Multiple Indicator Survey
(BMIS) 2010 survey. That sample design can be found in Appendix A of
the 2010 BMIS Report. The final GNH survey contains 7142 respondents
and is nationally representative, representative by rural and urban areas,
and by each of the 20 districts or dzongkhags. It covers respondents aged
15 to 98 with the mean of 41 years. Forty-eight per cent of the
respondents are male and 52 % are female.

7 The lowest administrative unit consisting of a number of villages.
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Unit of Analysis and Data

The unit of analysis of the GNH Index is the person. Hence all indicators
must be present for each respondent. Any household-level variables such
as income, housing, assets, and sufficiency or insufficiency in these are
ascribed to the respondent; hence it is not possible to reflect intra-
household inequalities in the household-level variables. While in practice
indicators might be separately sourced and merged, in this context all
indicators were drawn from the GNH Index Survey. In the process of data
analysis, a number of observations emerged that will be used to improve
the GNH Survey in the next period.

Choice of GNH indicators: 13 trials

GNH aims to create a society in which the collective happiness of the
people is the ultimate desired outcome. The indicators will help to
determine GNH policies and track GNH progress through time. So the
indicators need to reflect all the relevant aspects of life which are vital to
the concept and practice of GNH. But how many should there be, and
how should they be chosen? This section gives a broad overview of the
various steps required to select indicators according to more empirical and
statistical ~criteria. The consultations with policymakers and with
communities, as well as normative discussions, complemented these
methods.

The 2006 survey questionnaire included data on more than 1000 variables;
in 2008 72 of these variables, covering the nine domains of GNH, were
used to construct the 2008 GNH Index. In 2010, the GNH Index includes
33 indicators for the nine domains, which have been constructed using 124
variables.  The selection of the 2010 indicators was informed by
participatory consultations as well as by considerable empirical as well as
theoretical work. This work included the construction of a range of
alternative GNH indices prior to the selection of the final index.

Variable selection and indicator construction proceeded in stages. First,
the cleaned dataset was discussed with the supervisors; questions were
identified that had not been well-understood or were likely to be
inaccurate and were discarded. Second, variables that had low response
rates were identified and discarded. Questions that referred only to a
subset of respondents were also set aside. These included questions asked
only of parents of young children, or only to people who smoke, drink
alcohol, or take doma for example. These questions can be used for
supplemental analysis. Note that some questions that referred to rural
quality of life (such as wildlife damage to crops) were retained and will be
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discussed shortly. Third, some variables did not relate to the respondents’
own wellbeing, but rather sought their opinion regarding trends or
institutions in Bhutan (which might not serve in one’s local area) — such as
satisfaction with school facilities or other people’s values. Such questions
were discarded as the connection to an individual’s own happiness might
not be direct and strong. Fourth, the indicators which are appropriate for
an index of joint distribution must each be an arguably good proxy for that
individual’s attainment in the past period. Some indicators, particulatly
those with short recall periods such as morbidity in the last two weeks, are
designed to be accurate on average across respondents, but may not reflect
individual attainments in a longer period accurately. These were not used,
with the exception of the ‘time use diary’ as discussed below. Other
variables were demographic and so collected in order to analyse the data
rather than to construct the index.

Of the variables in the survey, around 175 were retained for consideration
in the index itself. Fach candidate variable was then further studied to
identify whether it was: a) objective or subjective or self-report; b) stock or
flow; or ¢) resource, input, output, or outcome. Also, each variable was
analysed to see how it related to public action — that is, to ascertain its
policy relevance. The aim, thus, was to select variables for the GNH Index
which were well-defined and, when possible, were policy-relevant outcome
indicators, usually objective, which would show change across time. Such
an index alone could fulfil the several purposes laid out above.

Prior to as well as after variable screening, exploratory factor analysis,?
cluster analysis,” and correlation analyses!® were applied systematically

8 Factor Analysis reduces the data by consolidating it so as to structure around the
covariance structures of the variables. It tries to combine variables that are overlapping and
tries to separate out those that are not. For example, running factor analysis on emotional
experience variables in the psychological wellbeing domain identifies emotional variables
which are redundant and so is used to select variables which are distinct and cover the
range of emotional experiences felt by people. Of course factor analysis (and related
techniques for ordinal variables) is entirely statistical and must be complemented by
analyses of the normative importance of variables.

9 Cluster analysis is another possible way of looking at the similarity between variables
according to some predefined criteria. It clusters together similar variables, up to the level
of aggregation. For example, it might be used to propose clusters of variables that represent
the same underlying functionings. It is a kind of extension of exploratory factor analysis
since it uses the statistical information contained in the entire distribution and not only the
covariance or correlation matrices of the data. For instance, the variables contained under
the family relationship category were clustered to obtain a family relationship index.

10°A correlation is a single number that describes the degree of relationship between two
random variables. Correlation is one of the most widely used data reduction techniques and
has been used to reduce the chance of double counting similar attributes. The correlation
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across possible vatiables (both across all variables and within pre-defined
domains) to identify statistical relationships and enable the categorisation
of variables into domains as well as the selection of an optimal number of
variables. Due to this analysis (as well as to the intuitions arising from the
exercise) some variable adjustments were made. For example the general
health questionnaire on mental health — which in 2008 had been
categorised within psychological wellbeing — was re-categorised into the
health domain. Similarly, questions on spirituality (prayer, meditation, and
karma) — which had been in cultural diversity — were re-categorised into
psychological wellbeing.

Having roughly explored the variables and domains, an extended process
of generating trial indices was started. For example, on the basis of factor
analysis with the re-categorised variables alone, two GNH indices were
constructed and analysed in which the variables for each domain were
selected simply on the basis of statistical association. Where there was a
choice between indicators, enumerators’ prior analyses of data quality were
used to select the more reliable indicators. The two GNH indices differed
in the number of indicators; in one, having 151 variables, the emphasis was
to use every indicator that contributed and in the other, to reduce the
number of indicators quite sharply — in that case down to 53 variables.
Naturally later, in the creation of sub-indices, these statistical exercises
were repeated to inform and justify the construction of particular
indicators, as will be detailed below.

Alongside the shortlisting of potential variables was the issue of when to
enter each variable into the GNH Index directly, and when to aggregate
variables into a ‘sub-domain’ or complex indicator. Four main
considerations shaped the final choice. The first was accuracy. In some
cases — such as positive emotions — it seemed that aggregating the variables
was likely to improve their accuracy. Second was policy relevance. In the
Alkire-Foster methodology, if an indicator enters the measure directly, the
measure can be broken down to that indicator level to show the censored
headcounts and percentage contributions. On the other hand, if the
variable is pre-aggregated into a sub-domain, then while the analysis can
always describe the data, there is no simple decomposition; key
distinctions were thus maintained. Third, in a number of cases the

coefficient may take on any value between plus and minus one. The sign of the correlation
coefficient (+, -) defines the direction of the relationship, either positive or negative. A
positive correlation coefficient means that as the value of one variable increases, the value
of the other variable increases and as one decreases the other decreases. A negative
correlation coefficient indicates that as one variable increases, the other decreases, and vice-
versa.
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indicators were aggregated based on conventions (GHQ index) and/or
statistical analysis and validity tests such as Cronbach’s Alpha. Appendix 5
details the considerations exhaustively for each indicator. Fourth was
communication. Because the purpose of the index does entails its
communication to policymakers and the general public, the number of
indicators was considered strategically. 1f, for example, the GNH Index
had 175 indicators, its public comprehension might be quite low.
Experiences with the 2008 GNH Index suggested that slightly fewer
indicators might facilitate its use.

During the process of selecting indicators and thresholds, therefore, a large
set of distinct GNH indices were developed, calculated, decomposed by
groups, and analysed. This labour-intensive process underlies the
development of the final GNH Index. The trial indices provided insights
on the GNH survey data, on sensitivity of results to the choice of
indicator, on whether radically different indices created radically different
results and policy messages. It also allowed researchers to test empirically
different procedures for indicator selection and interpretation and to
understand their strengths and weaknesses. The trial indices contained:

1) 70 variables to match the 2008 GNH Index as closely as possible
2) 53 indicators selected by factor analysis

3) 151 indicators selected by factor analysis

4) 306 objective indicators'!

5) 17 objective, outcome ot output indicators

6) 15 objective, outcome ot output indicators

7) 29 subjective indicators

8) 29 subjective indicators with lower sufficiency cutoffs applied

9) 32 indicators selected to suit the normative purposes of the index

10) 46 indicators from 167 variables selected to suit the normative
purposes of the index

11) 54 indicators selected to suit the normative purposes of the index

12) 67 indicators using more variables selected to suit the normative
purposes of the index

13) 173 indicators (including objective, subjective, outcome, input,
resource, capability, etc.)

11 In all cases indicators for psychological wellbeing were subjective; the others, objective.

19



Rarma Ura, Sabina Alkire, Tshoki Zangmo & Karma Wangdi

The final GNH Index draws upon the analysis of these previous sets of
indices, which serve also as robustness tests on the choice of indicators for
the final index.

One last consideration must be considered separately, and that is the
treatment of subjective data.

Subjective and Objective Indicators

The GNH surveys include subjective and objective questions. A difficult
issue in constructing the GNH Index was whether, and if so how, to
combine subjective and objective data. As has been mentioned, trial
indices were constructed having only ‘objective’ indicators, only
‘subjective’ indicators, and both. These categories are put in quotations
because they are not neatly distinct, as others have observed (Pudney
2011). Most papers analysing the use of subjective indicators advise these
to be analysed and aggregated separately from objective indicators (Diener
and Suh 1997; Cummins 2000, 2003; Rojas 2011); however, there are some
recent exceptions (OECD 2010). Analyses of these results informed our
decision to include some subjective indicators, but, in any dimensions
other than psychological wellbeing in which such appear, to give them a
lighter weight.

The decision to include psychological wellbeing as a dimension in the
GNH is integral to its very definition, and so was not problematic in our
view. Sen 2009 argues that satisfaction with one’s life can be seen as an
important functioning alongside other functionings, and Stiglitz, Sen and
Fitoussi (2009a, b) similarly argue that subjective wellbeing is one of the
dimensions of quality of life. If it is understood as an intrinsically
important functioning and if the indicators are sufficiently accurate, then it
seems appropriate to include — particularly given Bhutan’s policy priorities.
Its inclusion could introduce concerns on the trade-offs between investing
in materially and socially well-off people who have psychological or
emotional needs, and investing in the materially poor. But these concerns
are less likely to be realized in practice because the structure of the GNH
Index will evaluate GNH across all nine domains, and only consider a
person as unhappy if they have #o# attained sufficiency in six domains. And
because the indicators of psychological wellbeing include emotional
balance and spirituality as well as satisfaction, it may be relatively more
revealing than standard subjective wellbeing questions.

Clearly both subjective and objective assessments ate important and

revealing for policy when properly analysed. The genuine issue is whether
to ‘mix’ subjective and objective indicators in the GNH Index. The
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arguments against are clear: it is not certain that trends in subjective
indicators such as self-reported health status, or perceptions of
government performance, will be easily interpretable over time. Trends
may not be easily interpretable because the indicators may be influenced
by changes in the frame of reference, which is likely to occur as roads,
electricity, literacy and connectivity increase. If trends are not interpretable,
this would make the trend of the GNH Index over time less useful
according to its stated purposes.

The subjective indicators were used 1) when the objective indicators did
not sufficiently cover important aspects of a domain; 2) when the
subjective indicators arguably did address the missing aspects, and 3) when
the evidence from subjective preferences tracked what one would have
expected from objective preferences. For example, we do use self-reported
health status, despite the controversy about this indicator (Sen 2002).
However in this case it is because the only health variables in the GNH
survey otherwise are the days in the last zonth in which the respondent was
healthy (which does not necessarily reflect their health over the past year
or two), as well as their disability status. The self-reported health question
functions to give an overall indication of health during a longer period,;
further evidence of adaptive preference is not evident, in that rural self-
reported health is lower than urban, older is lower than younger, and so
on. To prevent possible difficulties in trends of GNH, this indicator is
given 10% of the domain weight and the other three indicators are
allocated 30% of the domain weight each so 90% in total.

The following subjective questions are used in the GNH Index and, with
the exception of those in psychological wellbeing, were attributed only
10% of their respective domain weight each:

Psychological wellbeing (all have a subjective element)!?
Satisfaction
Positive and Negative Emotions
Spirituality

Health
Self-reported health

Governance
Government performance
Fundamental rights

Ecological Diversity and Resilience
Responsibility towards the environment
Perceptions of ecological issues.

12 For the exact questions please see Appendix 2
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Hence the GNH Index does mix subjective and objective indicators,
having eight subjective and 25 objective indicators, but it does so after
extensive consideration of how to adjust the measure accordingly. Three
of the eight subjective indicators comprise the dimension of ‘psychological
wellbeing.” The remaining subjective indicators receive only 10% of the
weight of their respective domain or dimension, so together the subjective
indicators count for 11% (one domain) plus 6% = 17% of the GNH Index
weighted indicators.

Domains and Indicators

Appendix 5 exhaustively explains each of the nine domains and 33
indicators of the GNH Index 2010, including how they have been
constructed as well as the cutoffs that have been set and how they are
variously justified. Table 1 provides an overview of the index and shows
how many sub-domains or indicators have been constructed for each
domain, for a total of 33.

Table 1: Overview of GNH domains and indicators

Domain Number of Indicators

N

Psychological wellbeing

Health

Time use

Education

Cultural diversity & tesilience
Good Governance

Community vitality

Ecological diversity & resilience
9 Living standards

Total

U1l N =

~N

0]
S R N e i i L S

W
w

Thresholds

The GNH Index uses two kinds of thresholds or cutoffs: sufficiency
thresholds and one happiness threshold. Sufficiency thresholds show how
much a person needs in order to enjoy sufficiency in each of the 33 cluster
indicators. It asks how much is enough to be happy. Each of the 33 cluster
indicators has a sufficiency threshold and each person in the survey is
identified as enjoying sufficiency or not in each indicator. How are these
sufficiency thresholds set?

There were different inputs to calibrate these decisions. Some use relevant
and appropriate international standards e.g. for hours of work and
overcrowding in a house. Some use national standards e.g. a sufficiency
income is equivalent to 1.5 times the income poverty line for Bhutan. For
other indicators, there was no literature or precedent in Bhutan or
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internationally to set sufficiency thresholds. For this reason, some rely on
value judgements, e.g. for positive emotions. In this case, the GNH
thresholds are based on normative value judgements which have been
shared and discussed in consultative sessions. The final and important
inputs were participatory meetings. The Centre for Bhutan Studies held
consultative conversations with different institutions and leaders in
government, and focus group discussions with communities in different
rural areas and sought their input, checking with them about the
thresholds on test or trial GNH indices while the final GNH Index was
still being finalized. And their insights proved very useful but also drew
attention to the fact that no one set of thresholds will be accurate across all
people in Bhutan. And that is why it is very important to have a second
cutoff -- a sufficient happiness threshold which allows for a lot of variation
between people, based on their own personalities and aspirations as well as
on their material, community and climactic circumstances. All of the
indicators with their cutoffs will not be equally meaningful or relevant in
the many varied contexts of Bhutan — but they need not be. The second
threshold permits diversity.

In reporting the GNH, we divide the population into four sub-groups by
applying three cutoffs, which refer to people who have achieved
sufficiency in 50%, 66%, and 77% of the weighted indicators. This enables
us to identify the unhappy, narrowly happy, extensively happy, and deeply
happy. We can analyse each of these groups’ achievements separately. For
each person, we have their personal profile of achievements across all 33
cluster indicators, and these profiles provide a rich basis for analyses of
these four different GNH Groups — the indicators and dimensions in
which they lack sufficiency, and how these change by gender, region, age,
and occupation.

To calculate the GNH Index, we choose one threshold or cutoff. We
could choose the lowest cutoff in which case we would find that only 10%
of Bhutanese were unhappy. However this would restrict the policy focus
to a small set of the population, leaving the rest unsupported. So instead,
we choose the middle happiness cutoff of 66%. Thus the not-yet-happy
group includes both those who are unhappy and those who are narrowly
happy — a total of 59.1% of people. Our analysis of how to ‘increase
GNH’ focuses on increasing the sufficiency of these groups.

This second cutoff is referred to as the happiness threshold. It is set across
the nine domains and the 33 cluster indicators. The question that it asks is
‘how many domains or in what percentage of the indicators must a person
achieve sufficiency in order to be understood as happy? Here it is
important to acknowledge that this approach is an experiment. Happiness
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is a very deeply personal experience and any measure of it is necessarily
imperfect. The index is offered to the people of Bhutan for understanding,
discussion and debate to see if it frames and captures their understandings
and how this might change or be improved.

The happiness threshold was set based on three criteria. The first is
diversity as not all of the indicators have universal applicability. It may not
be necessary to have sufficiency in all of the indicators to be happy e.g. a
person who is very old might not need sufficiency in education indicators
in order to be happy. They might have other members of their family who
can read for them or explain things that require a formal education and
their wisdom and skills may suffice for their own happiness. Some people,
such as atheists for example, may not participate in prayer recitation or
meditation.

The second is measurement error. Responses might not be completely
accurate about peoples’ values in different cultures — for example, people
may be hesitant to say what exactly their beliefs or practices are for fear of
seeming proud or ostentatious. Because of the difficulty of allowing for
these differences, (as it is done in poverty measures) it seemed reasonable
not to require sufficiency in every domain.

The third and last criterion is freedom of choice. Many people are fully
happy without achieving sufficiency in every single indicator. Maybe they
are not healthy but they have achieved a kind of flourishing, fulfilment and
richness of life that is important. Maybe they are illiterate or have material
challenges but that need not necessarily be decisive for their happiness.
Thus to allow some freedom of choice we have set the happiness
threshold at 66%.

Weights

The weights of the GNH Index are a function of two features. The first is
the explicit weight on each indicator. The second is the relative frequency
of sufficiency in each indicator. The choice of weights relied on disparate
inputs. These included the participatory discussions with national leaders
mentioned above, focus group discussions and fieldwork with local
communities, considerations of indicator reliability (elaborated below), and
statistical analysis. This attempt to synthesize diverse inputs regarding
weights means that the final choice of weights is arbitrary, and weights are
best conceptualized as a ‘range’. For this reason, the robustness of the
GNH Index was tested for some ranges of weights with respect to the
cross-indicator composition of GNH (used for policy response) as well as

24



An Extensive Analysis of GNH Index

the dzongkhag categories, and these results are presented later. This
section presents the explicit weights used.

The explicit weights are straightforward. Each of the nine domains is
equally weighted, for the reason given above that the nine domains were
identified so as to be relatively equal in normative importance. As the
indicators had been selected to reflect a diversity of instantiations of each
domain,'? the default weight was equal among indicators. However in two
cases these were adjusted. The first case was already explained above and
relates to the subjective indicators, which were given a very light weight
due to uncertainty regarding their interpretability across time.

In addition, six questions were given 20% of the domain weight of their
indicator due to concerns regarding measurement error. This can be
justified as follows. It is in the nature of a household survey that many
questions used ate ‘self-report’. For example, in the living standard domain
people are asked to report their income, their livestock and landholdings,
their asset holdings, the number of healthy days in the last month, and so
on. The measurement error in these questions is well-documented and can
be high.14

The GNH Index uses six questions whose ‘self-report’ feature may have
the potential to have a larger measurement error. For example, in
education, people were asked of their values about killing, stealing, and so
on, but the question could be interpreted differently in ways that would
allow persons having an identical set of values to answer them differently
depending upon their interpretation. The ‘family’ questions were asked to
the respondent out of earshot of family members, but despite this practice
the answers may be biased by a concern on the part of respondents about
being overheard, and so on. On these particular questions, we also applied
a lighter weight (20%). These questions are presented in Appendix 3 and
can be summarised as follows:

13 The key exception to this is in education in which years of schooling and literacy were
both included deliberately to give a higher relative weight to years of schooling among the
literate population.

14 The measurement error in living standard questions was informally evident when
comparing certain chiwogs where the households that had been interviewed for the GNH
Survey had also been interviewed 6 months earlier in the 2010 BMIS questionnaire;
questions such as assets, number of rooms, and housing materials even varied more than
would be expected during the intervening period. A systematic comparison was not
possible.
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Education
Knowledge questions
Value questions

Community vitality
Community questions
Family questions

Cultural diversity and resilience
Speak native language
Driglam Namszha

As in the case of the selection of indicators, in the trial GNH Indices, a
range of different weighting structures were implemented. Furthermore,
the final GNH Index was tested for robustness to changes in weights.

Table 2: Weights on the 33 indicators

Domain Indicators Weight
Life satisfaction 33%
Psychological Positive emotions 17%
wellbeing Negative emotions 17%
Spirituality 33%
Self-reported health 10%
Healthy days 30%
Health Disability 30%
Mental health 30%
Time use Work 50%
Sleep 50%
Literacy 30%
. Schooling 30%
Education Knowledge 20%
Value 20%
Zorig chusum skills (artistic skills) 30%
Cultural diversity Cultural participation 30%
and resilience Speak native language 20%
Driglam Namzha (the Way of Harmony) 20%
Political patticipation 40%
Good Services 40%
governance Governance performance 10%
Fundamental rights 10%
Donation (time & money) 30%
L Safe 30%
Community vitality Comtfnunity relationship 20%
Family 20%
Wildlife damage 40%
Ecological diversity | Urban issues 40%
and resilience Responsibility towards environment 10%
Ecological issues 10%
Per capita income 33%
Living standards Assets 33%
Housing 33%
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Table 2 provides the weights applied for each of the 33 indicators in the
GNH Index. All the weights on indicators for one domain sum to 100%.
As is evident, the relative weight on work and sleep is the highest of all
indicators, at 50% of one domain, or 1/18t% of the total weight. The next
four most highly weighted indices relate to political participation and
services in governance, and wildlife damage and urban issues in ecological
diversity. While these indicators receive a higher weight due to the
presence of subjective indicators in that domain, they atre also normatively
justifiable. Political participation and the delivery of public services are the
key aspects to governance, with the first reflecting citizen participation and
the second reflecting the success of the service delivery. In ecology,
wildlife damage is the overwhelming concern in rural areas, as was stressed
also by communities in the participatory fieldwork component of this
study. The indicator of urban environmental issues — traffic congestion, a
lack of green areas, a lack of pedestrian facilities, and urban sprawl —
provide some insight into key issues at present, but will need to be
adjusted as urbanization concerns evolve.

Having presented the indicators, domains, and weights, we now introduce
the methodology by which the GNH Index was constructed, first by
identifying who is happy using a happiness cutoff, and then by ascertaining
the share of indicators in which not-yet-happy people enjoy sufficiency.

Alkire-Foster Methodology

The Gross National Happiness Index is constructed by building
innovatively upon the simple, rigorous and decomposable methodology
for measuring poverty developed by Alkire and Foster (2007, 2011) that
can be used to measure poverty or wellbeing. It is a robust method which
identifies a group — in this case those people who are not-yet-happy (vs.
those who are happy) by considering the ‘sufficiencies’ they enjoy. It is a
flexible method which has been fully tailored to the needs and context in
Bhutan. This includes identifying the happiness gradient — the four
population subgroups according to the percentage of weighted indicators
in which they have sufficiency.

Like other measures in the Alkire-Foster family, the GNH Index is created
from two numbers:

i.  Headcount ratio: percentage of people who are happy

ii.  Breadth: percentage of domains in which people who are not-
yet-happy enjoy sufficiency (this is similar to ‘intensity’ in
poverty measures using the Alkire-Foster method)
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We first describe the approach intuitively and subsequently present more
formal notation.

To construct the GNH Index using this methodology the following steps
are followed:

i.  Choose indicators

i.  Apply sufficiency thresholds (who has enough)?

iii.  Apply weights for each indicator

iv.  Apply the Happiness Gradient to identify four categories of
Bhutanese

v.  Select the middle cutoff as the happiness threshold and identify
two groups:

1. Happy people (extensively and deeply happy)
2. Not-yet-happy people (policy priority) (unhappy and
narrowly happy)

vi. Identify among the not-yet-happy people, in what percentage
of domains they lack sufficiency, and in what percentage they
enjoy sufficiency.

vii.  Calculate the GNH Index and its associated statistics

This section presents the last four steps.
Sufficiency Cutoff

The first step is to define whether each person has attained sufficiency in
each of the indicators. This is done by applying a sufficiency cutoff to each
indicator. This is a novel step. In poverty measurement, a poverty cutoff is
applied in order to distinguish poor from non-poor people or households.
Poverty thresholds are imperfect and arbitrary, but the concept is well-
understood. A sufficiency cutoff functions like a poverty or deprivation
cutoff, but is set at a higher level. A person is identified as having a
sufficient attainment if his or her achievements in that indicator meet or
exceed the cutoff. Appendix 5 described the 33 indicators that have been
chosen for the GNH Index, as well as the sufficiency cutoffs for each
indicator.

If a person has achieved sufficiency, then their actual attainment is
replaced by the value of the sufficiency cutoff. For example, if a perpetual
student had been studying for 30 years and the sufficiency cutoff were 21
years, then the perpetual student would be treated as if they had 21 years
of education. Achievements above the sufficiency cutoff do not further
increase GNH. The level at which the sufficiency cutoff is set is a value
judgment, which can be a topic for public discussion, but the fact that it
may be difficult to set an exact cutoff should not obscure the
reasonableness of setting some sufficiency cutoff. In the 2010 GNH Index,
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various sufficiency cutoffs were applied to different trial indices before
choosing the final set; similarly, multiple cutoffs may be applied in order to
detect a range of changes — for example among those exceeding the
sufficiency cutoff(s) or those who have achieved less.

Happiness Gradient

Having identified whether a person has sufficiency in each of the
indicators, the next question is how to zdentify certain people as ‘happy’. A
key reason to identify people as happy because they have realized
sufficiency in some percentage of domains is to emphasize human
diversity. A person is not required to achieve sufficiency in «// indicators in
order to be happy. This is a tremendously important point: some people
achieve genuine flourishing while in a state of material poverty, or despite
being excluded from community events, or despite ill health, or without
being well educated. Indeed a person who is fully flourishing in some
percentage of domains may be as happy as a person who has attained
nearly all: above a certain level, more does not necessarily matter.

Just as within each dimension, we set sufficiency cutoffs to say ‘that this
much is enough’ so too across dimensions we set a second happiness
cutoff to say ‘this much is enough’. It is sufficient — sufficiency in
additional indicators may enhance some people’s lives and will affect the
gradient, but the happiness cutoff identifies people who, it is assumed,
have sufficient achievements to be happy.

While in a poverty measure, only one or at most two cutoffs are used
normally — one to identify the poor and occasionally a second to identify
the extreme poor — in the case of the GNH measure, again because it is
innovative and data rich, three cutoffs were selected and applied in order
to generate four categories of people, each identified according to the
percentage of domains or weighted indicators in which they had achieved
sufficiency. The first cutoff identifies who is unhappy because they enjoy
sufficiency in less than 50% of indicators; the second identifies the
narrowly happy — those who enjoy sufficiency in half to two-thirds of
indicators (50-66%). The third identifies the moderately happy — those
who enjoy sufficiency in 66-76% of indicators. The last identifies the
deeply happy, who enjoy sufficiency in 77% of indicators or more.

29



Karma Ura, Sabina Alkire, Tshoki Zangmo & Karma Wangdi

Number of Sufficient Domains

1 L 2 1 3

Unllapﬂ'

g
H ﬁ_

Not-yet-happy People
- .

Narrowly Happy

A

Tshering

Happy

o —

Chhimi

Extensively

Happy People
r -

Happy

Sangay

-~
Deeply

Sufficiency
Isufficiency [

Narrowly Extensively Deeply

Unhappy
Pi Happy Happy Happy

Percent of Sufficient Domains

Figure 1: Happiness gradient

As figure 1 shows, when we apply the 50% cutoff we find that only one
person, Thinley, is unhappy. Looking between 50-65% we find three
people are narrowly happy: Dorji, Jampel and Tashi. Two people have
sufficiency in 66—76% of domains: Tshering and Chhimi. And finally, one
person, Sangay, is deeply happy with achievements in over 77% of
domains. We can compute the average sufficiency for each group also: for
example, in the case of the narrowly happy people, the average sufficiency
is [(4.6/9 +5/9 + 5/9)/3] = 54%.

Yet, as a policy tool, it must be very easy to communicate the results of the
GNH Index. When the GNH Index is updated, the government must be
able to report whether the percentage of people who are happy has
increased or decreased over time, where most change has occurred, and
what dimensions and indicators increased and dectreased. For this reason,
one of the three cutoffs was used — the middle cutoff — for the GNH
Index.

Identification for the GNH Index
So the 2010 GNH Index identifies a person as happy if he or she has

attained sufficiency in 66% or more of the weighted indicators, which is
equivalent to six of the nine domains. Thus the GNH identifies a person
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as not-yet-happy if he or she lacks sufficiency in more than 33% of
indicators.!> Those who are extensively or deeply happy are understood to
enjoy GNH; in contrast, the not-yet happy group includes those who are
unhappy or narrowly happy.

Number of Sufficient Domains
1 . 2 ' i

Not-yet-happy People
-
g
=

Happy People
g
El

Sufficiency [

0 I 22 13 1 5.6 : 778 859 00
o — 10 444 =, 100

Percent of Sufficient Domains
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Figure 2: Identifying who is happy according to the GNH

Figure 2 uses an illustrative sample of seven people with nine domains to
show how step 6 works in practice (to identify - among the not-yet-happy
people — the percentage of domains in which they lack sufficiency, and in
what percentage they enjoy sufficiency).!® The people at the top have
sufficiency in the fewest domains, while those at the bottom have the
most.

15 It would also be possible to construct a GNH Index simply to describe different
sufficiency levels and compositions, but not claim any person to be happy. Such an
approach could still provide examples of how different people achieve sufficiency in a
different set of indicators, and so show the diversity of experiences and achievements
which create GNH. Yet this approach is more complex to explain and also runs the danger
of seeming to respect diversity less. That approach might also give equal policy importance
to increasing the attainment of the happiest person as of the least happy person, which
could be morally troubling as well as inefficient. In essence, this approach would use a
‘union’ identification techniques, and because the H = 100% = 1, all of the focus would be
on the proportion of domains in which each person or representative group enjoyed
sufficiency.

16 Note that this is a simplification: the actual calculation uses 33 indicators and calculates
an individual deprivation profile based on these rather than only nine domains, but the
same principles apply.
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Sufficiency and Insufficiency among the Not-Yet-Happy

How do we move from this picture to the GNH? Here four out of seven
people are not yet happy — 4/7 = 57%, while 3 out of 7 people are happy
— 3/7 = 43%. Once we have this figure, to compute the GNH Index, we

only need to know one more thing: Among the not-yet-happy people, in
what percentage of domains do they enjoy sufficiency?

Sufficiency Among the Not-Yet-Happy

Dorji Thinley Tashi Jampel

2 A A
M= 4 !

460/ (511%) 30f9(333%) 5af 9 (35.6%) 50f 9 (55.6%)

fme=m="" B Current level of sufficiency el T
;' 48.9% (17.6/36) 1
0 25 50 75 100

Percent Sufficient

Figure 3: Calnlating the percentage of domains in which not yet happy people lack
sufficiency

The next step is to scrutinize the overall achievements of the not-yet-
happy people. We do this by taking the average among the not-yet-happy
people of the proportion of weighted indicators in which they lack
sufficiency. Figure 3 shows how we arrive at this figure. The not-yet-
happy lack sufficiency in 51.1% of domains, and enjoy it in 48.9% of
domains in this example.

Calculating the GNH Index

To calculate the GNH Index, the data of the population are aggregated
into a decomposable ‘Adjusted Headcount My measure that is sensitive to
the ‘breadth’ of achievements (Alkire and Foster 2007). It is constructed
by multiplying FH.A, where H is the beadcount and represents the percentage of
people who have not achieved sufficiency in 6 domains thus are identified
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as not-yet-happy, and A4 is the average proportion of dimensions in which
those not-yet-happy people lack sufficiency.

The Adjusted Headcount ranges in value from 0 to 1, with larger numbers
signifying greater insufficiencies and less happiness. In order to create the
GNH Index in which a higher number reflects greater happiness, the
Adjusted Headcount is subtracted from 1 to obtain the GNH. GNH = 7-
HA.

The GNH Index formulae can also usually be written GNH = HH + (H x
ASf)where HH are the percentage of happy people [H” = (1-H)] and ASuf
is the percentage of dimensions in which the average not-yet-happy person
nonetheless enjoys sufficiency [AS¥ = 1-A].)7 This way of presenting the
same results focuses on happiness and sufficiency; the other focuses on
the per cent of not-yet-happy and their insufficiencies; both are useful and
will be drawn upon in later sections of the analysis. The value of the
GNH Index is the same no matter which presentation is used.

We now present the methodology more formally.

Methodology: GNH Index

Let M™ denote the set of all 1x d matrices. The typical element
yeM"™is the matrix of achievements of 7 people in 4 different
dimensions. For every i =1,2,....,n and j=1,2,...,d , the typical entry
y; of y is individual /’s achievement in dimension ;. The row vector
Y, = (Vi3 Yips--sYy) contains individual 7’s achievements in the
different dimensions; the column vector y.. = (y,;,¥,; 0 ¥,;)" gives

the distribution of achievements in dimension ; across individuals. Let
z; > 0 be the sufficiency cutoff value in dimension ;. The sum of entries

in any given vector or matrix » is denoted by |#|, while u(») is used to

represent the mean of » (or |»| divided by the number of entries in 7).

For any matrix y, it is possible to define a matrix of deprivations from

sufficiency go = [gg.], whose typical element gi(} is defined by g; =1

17 This is a very simple re-arrangement as follows: GNH =1-HA = 1- HA-H + H = (1-
H) + (H-HA) =
(1-H)+ (H)(1-A) = HH + (HxAS), since (1-H)=HH and (1-A)=ASuf,
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when y, < z;,and gi(j). =0 when y; = z;-'8 That is, the ijth entry of

i’
the matrix is 1 when person 7 has not achieved sufficiency in dimension
and 0 when he/she has sufficient.

For each of the 4 dimensions we apply a weighting vector w, such that
J

Za) ; =1. The insufficiency profile of person 7 is then generated by
1

summing the weights of the dimensions in which person 7/ has not

achieved sufficiency.

Following the methodology to identify the multidimensionally poor
proposed by Alkire and Foster (2007), let 0, be the identification method

such that P, (y,,2) =1 when ¢, 2k ,and p,(y,,2) =0 when ¢; <k .
That means that a person is identified as not having achieved happiness if
he or she does not have sufficiency in at least £ dimensions. Once

identification is applied, a censored matrix g° (k) is obtained from g° by

replacing the # row with a vector of zeros whenever p, (y,,2) =0. This

matrix is used to generate the GNH Index and to analyse how happiness
might be increased.

To construct the GNH Index, we first construct an Adjusted Headcount,
given by M = u(g°(k)), which is the sum of the weighted indicators of

those people who do not enjoy sufficiency in any indicator (I go(k)|)
divided by total the number of people (72). It can also be expressed as H.A
where H is the Headcount Ratio H = H(y;z)defined byH =¢q/n,

where ¢ is the number of people in set Z, . A is the average percentage of
dimensions in which people who are not yet happy experience
insufficiency, and is given by A =lc(k)1/(g). My summarises information
on the incidence of unhappiness and the average proportion of
dimensions in which a not yet happy person lacks sufficiency. It satisfies
dimension monotonicity and is also decomposable by population groups.

The GNH is constructed by subtracting My, from unity; that is, it is GNH
=1- My.

18 Note that in some cases the sufficiency cutoffs are identified as weak rather than strong;
this is explained in the domains and indicators section.
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The measure My like all members of theM , (y;z) family, are
decomposable by population subgroups. Given two distributions x and y,
corresponding to two population subgroups of size n(x)and n(y)
correspondingly, the weighted average of sum of the subgroup poverty

levels (weights being the population shares) equals the overall poverty level
obtained when the two subgroups are merged:

n(x)) M () )

b n b

M,(x,y;z)=

)MO(Y§Z)

Clearly, this can be extended to any number of subgroups such as
dzongkhags, women and men, rural and urban, and so on.

Additionally, once the identification step has been completed, the M,

index can be broken down into indicator. To see this, note that My can be

expressed in the following way: M (y;2) = Z; /,t(gfj (k)), where gfj

is the ;* column of the censored matrix go(k). Thus

(,u(gfj (k)))/ M (y;z) is the contribution of indicator ; to the overall

shortfalls in GNH. Itemizing these shortfalls clearly provides information
that can be useful for government policy.

The GNH Index: Formulae and Interpretation

The 2010 GNH Index value is 0.743. The percentage of people who are
happy is 40.9% and correspondingly, those who are not-yet-happy
comprise 59.1% of the population. The intensity of sufficiency among
those who are not-yet-happy is 43.4%. Recall that the formulae for the
GNH Index is GNH=1- My = 1- (HxA). So the value is computed as
follows

2010 GNH Index =1 - (0.591 x 0.434) = 0.743.

This headline index has a direct intuition which is as follows. For the
‘happy’ people, we treat them as if they had achieved sufficiency in all
domains — so the GNH Index among happy people is naturally 100%. For
the ‘not-yet-happy’ people, we identify the share of dimensions in which
they have achieved sufficiency on average. Recall that the GNH Index
formulae can also be written GNH = H" + (H x AS®): the percentage of
people who are happy plus the percentage of those who are not-yet-happy
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times the average sufficiency among the not-yet-happy. Numerically, this
is:

2010 GNH Index = 40.9% + (59.1% x 56.6%) = 74.3%.

In words, 40.9% of the people have achieved happiness, and the remaining
59.1% of people enjoy sufficiency in an average of 56.6% of the
dimensions. The sum of these two figures is also 74.3%.

It is easy to understand the GNH Index. It is also easy to see how it can be
increased over time. If the percentage of people who are happy rises, the
GNH Index will rise. For example what happens if the percentage of
happy people rises to 42% and the average sufficiency of the not-yet-
happy is the same? It is easy to see that happiness will rise. For example, if
the percentage of happy people increases to 42%, this by definition means
that the percentage of not-yet-happy people decreases to 58%, because the
number of happy and not-yet-happy people together add up to 100%.

GNH = 42% + (58% x 56.6%) = 74.8%
We see that if the percentage of happy people HH rises, GNH rises.

Also, if the average sufficiency among not-yet-happy people rises, then the
GNH Index will rise. For example, what happens if sufficiency rises to
60% but the percentage of happy and not-yet-happy people are still 40.9%
and 59.1% respectively? The formulae is then

GNH = 40.9% =+ (59.1% x 60%) = 76.4%

We see that if the average sufficiency among the not-yet-happy (AS*) rises,
GNH rises.

In this way the GNH Index has a very simple and direct interpretation,
and is sensitive to important changes in society over time.

But the real excitement of the GNH Index emerges in going inside of it, to
understand its composition, and how achievements in different indicators
vary between different regions and groups. The remainder of this paper
analyses the GNH Index results. Part II analyses people who are happy in
order to understand happiness in Bhutan at present, and Part I1I analyses
how to increase happiness in Bhutan, by analysing people who are not-yet-
happy; the composition of insufficiencies, and policy implications to
increase GNH. In order to present those results it is necessary to explain
the methodology which underlies the analyses in the two subsequent parts
of this paper.
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Two Analyses: Understanding Happiness and Increasing
Happiness

Recall that the My methodology underlying the GNH Index can be
decomposed and can generate a set of useful and consistent statistics
including H and A, as well as the censored headcounts, the per cent
contributions of each indicator, and these figures for population
subgroups.!? In a poverty measure, analysis focuses on poor people, the
composition of their poverty, the per cent contribution of deprivations in
different dimensions, and so on. Analogously, in Part III we analyse those
who are not identified as ‘happy’ and the dimensions in which they lack
sufficiency, using the statistics for the Mo measure, remembering that
sufficiency cutoffs have been used, and that the range of domains is more
extensive than usual.

Given the unique focus of the GNH Index, Part II analyses those who are
happy according to the index, and the composition of their happiness.
This is particularly useful in the stage of index design in order to analyse
the index itself, as well as to explore the diversity in patterns of achieved
happiness and adjust the indicators and cutoffs to better reflect chosen
combinations of achievements. The analysis presented in Part II requires a
methodological innovation which is explained below.

Recall the original g matrix. In order to analyse happiness we generate a
corresponding g%uf matrix, in which a person is given a value 1 if they have
achieved sufficiency in that indicator — that is, if y; > z;— and 0 otherwise.
The sufficiency matrix g®f is the mirror of the deprivation matrix: for
every O in the deprivation matrix there is a 1 in the sufficiency matrix, and
for every 1 in the deprivation matrix there is a 0 in the sufficiency matrix.
The same weighting vector is applied to the sufficiency matrix as was
applied to the deprivation matrix. The weighted achievements of each
person are then summarised in the ¢% vector, which shows the proportion
of dimensions in which each person has attained sufficiency.

We then apply the corresponding identification function, which identifies a
person as happy if they have achieved sufficiency in £%/ dimensions where
&S = (1-£&) dimensions. The identification function such that a person is
identified as happy if ¢ > £%/. The new identification function p" is then
defined as pH(y;3)=1 if person 7 is happy and p"(y;3)=0 if person 7 is not-
yet-happy. When it is applied to the g’ matrix, we create the censored
matrix g/*f(&), in which the data of all people who are not-yet-happy are

19 Alkite and Foster 2007, Alkire and Foster 2011a, Alkite and Foster 2011b, Alkire and
Santos 2010.
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censored — given a value of zero — and only the data of the happy people
remain. We then can examine the sufficiency profiles of happy people
using the same indices that we would analyse for the g(&) matrix. In this
case H? = (1-H) and reflects the percentage of people who are identified

as happy.

The GNH Index thus has associated with it a great richness of possible
analyses, which will probably be simplified over time but are explored
extensively in this first analysis. It is vital to be very alert and clear as to
which analyses refer to which matrix. We have done this by creating a
complete separation to avoid confusion. All of the analysis in Part II
without exception is derived from the g¥svf(&) matrix, and all of the analysis
of in Part III refers to the g0(4) matrix.

The overall happiness cutoff provides a guide, a suggestion, which seems
useful for the purposes to which the GNH Index will be put. At an
individual level, happiness is a profoundly personal endeavor, and in
practice people will continue to seek it in different ways. The measurement
of GNH must continue to evolve so as to reflect the experiences of
diverse citizens as fully and accurately as is required. To facilitate this
interchange between the GNH Index and citizens’ observations from their
own lives, alongside the GNH Index it can be useful to provide profiles of
happy Bhutanese who live very different lives: rural, urban; young, old;
male, female; wealthy, modest; modern, traditional; Eastern, Southern; and
so on. These can be used to stimulate public discussion and can feed into
improvements of the GNH Index over time.
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Part I1. Understanding Happiness

The GNH value is 0.743. It shows us that 40.9% of people in Bhutan have
achieved happiness, even with the structure of the GNH Index requiring a
wide array of conditions to be met. Those who are not-yet-happy enjoy it
in 56.6% of the domains, ie. have sufficiency in 56.6% of the 124
weighted conditions. Happiness according to the GNH is reached when
people reach sufficiency in roughly six out of the nine domains or the
equivalent proportion of conditions. How can we deepen our
understanding of these results?

The GNH Index provides an overall picture of how GNH is distributed in
Bhutan and can be used to zoom in to look at who is happy and those that
are not-yet-happy, and to zoom further to look at unhappy, narrowly
happy, extensively happy, and deeply happy. The GNH can also be
unpacked in different ways to tell different stories. It can be decomposed
by subgroups like dzongkhags, age groups, gender, or some occupations. It
can also be analysed by each dimension and indicator. All of these
functions make it a useful tool for policymakers as they seek to address the
question of ‘how can GNH be increased?’

Opverall, most Bhutanese enjoy sufficiency in value, safety, native language,
family, mental health, urbanization issues, responsibility towards
environment, satisfaction in life, government performance, healthy days
and assets. Between 50-60% of Bhutanese enjoy sufficiency in ecological
issues, negative emotions, community relationship, artisan skills and
Driglam Namzha. Less than half of Bhutanese enjoy sufficiency in literacy,
housing, donations, work, services, schooling, cultural participation and
knowledge.

Each of the GNH indices is also reported for each of the 20 districts, by
gender, by rural-urban area, and, for illustrative purposes, by age and
certain occupational categories. Standard errors are presented, as are
robustness tests for weights and cutoffs, measured with respect to group
rankings and also, for the first time, with respect to the percentage
contribution of each indicator.

The 2010 GNH Index can be used to understand who is happy in Bhutan
and to see the diverse profiles of happiness that different people enjoy.
Based on the Alkire-Foster methodology, the GNH Index also provides an
incentive to sustain GNH among the happy. In this section we first
present the happiness gradient. Then we give some overall introduction to
sufficiencies in Bhutan, as well as describe the domain composition of
GNH. Then we decompose the GNH Index by subgroups like
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dzongkhags, age groups, gender, and some occupations. These
comparisons and decompositions provide the texture and details of how

people are happy.
Results across the Happiness Gradient

Recall that three cut off points have been used to identify degrees of
happiness. Not all people need to be sufficient in each of 124 variables or
33 indicators to be happy. People are diverse in the ways and means they
can have fulfilling life. People have freedom of choice in which ways they
can make life fulfilling, so not all variables have universal applicability. For
such reason, we divide the Bhutanese into four groups depending upon
their degree of happiness. We use three cutoffs: 50%, 66%, and 77%.
People who have achieved sufficiency in less than 50% are ‘unhappy’, and
they comprise only 10.4% of the population. A total of 48.7% of people
have sufficiency in 50-65% of domains and are called ‘narrowly happy’. A
group of 32.6%, called ‘extensively happy’, have achieved sufficiency in 66-
76% — in between 6 and 7 domains. And in the last group, 8.3% of people
are identified as ‘deeply happy’ because they enjoy sufficiency in 77% or
more of weighted indicators — which is the equivalent of 7 or more of the
nine domains.

Table 3 below presents the definition of each of the groups used in this
analysis. It then gives the percentage of the population who belong in each
category in the 2010 GNH Index results. The final column provides the
average percentage of weighted indicators, or domains, in which people in
each group, on average, enjoy sufficiency.

Table 3: Categories of GNH, Headcounts and S ufficiency

Definition of Per cent of | Average Sufficiency of
groups ~ population | each person across
Sufficiency in: who are: domains
Happy 66%0-100% 40.8% 72.9%
Deeply Happy 77%-100% 8.3% 81.5%
Extensively Happy 66%-76% 32.6% 70.7%
Not-Yet-Happy 0-65% 59.1% 56.6%
Narrowly Happy 50%-65% 48.7% 59.1%
Unhappy 0-49% 10.4% 44.7%

We can look across this happiness gradient by dzongkhag, gender and age,
to obtain an idea of how it develops. The description below refers to table

IX in Appendix 6.

The percentage of people who are ‘deeply happy’ is highest in Punakha
(15.7%) followed by Sarpang (15.3%) and Paro (14.6%); the percentage of
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deeply happy people is lowest in Tashigang (3.8%) followed by Samdrup
Jonkhar (4.5%). On the other hand, the percentage of ‘unhappy’ people is
highest in Samdrup Jongkhar (18.6%) followed by Trongsa (15.6%), and
the rates of unhappiness are lowest in Paro (4.0%) and Haa (5.5%). Thus
the Dzongkhags with highest and lowest GNH Index values similarly have
consistently the highest and lowest rates of happiness and unhappiness.
Interesting, the intensity — the percentage of domains in which unhappy
people have sufficiency — are between 44-46% for all districts except
Bumthang, in which unhappy people are mildly less unhappy, having
sufficiency in 47% of the weighted indicators. Similarly, the intensity of
sufficiency among the deeply happy is 80-82% for all districts except for
extra-happy Dagana, with 82.7%. This suggests that there is, at least at this
time, less marked inequality across districts that there would be if the
differences in intensity mirrored the differences in rates of unhappiness

and deep happiness.

By gender, the differences are striking. 11.1% of men are deeply happy,
and 37.4% of men are extensively happy, compared with only 5.4% of
women who are deeply happy and 27.7% who are extensively happy.
Among women, 52.5% are narrowly happy, and fully 14.3% are unhappy;
in comparison, 45% of men are narrowly happy and only 6.5% are
unhappy. The differences in intensity are, again, mild — which is a good
thing!

By age, interestingly, the percentage of deeply happy people is relatively
constant at 8-9.5% except among those aged 31-35 and >60, in which only
7.1% and 3.8% respectively are deeply happy. However, a marked
difference across age can be seen in unhappiness. Among those under 20,
only 5.1% are unhappy, whereas for all those above 40 years it is over
11%, and among those over 60 it is around 18% of people who are
unhappy. This trend raises many questions. One possibility is that the
younger generations are genuinely better off than their elders. This seems
definitely part of the story because deprivations in education and living
standards are markedly higher as the respondent age increases. If this is the
case, then we will see this downward trend in GNH tapering off in the
future as more Bhutanese enjoy education and higher living standards. A
second possibility is that this trend reflects a need for services and support
for the elderly, perhaps because the care in families is diminishing in
strength. A third possibility is that the GNH Index domains like ‘health’
are such that, naturally, the aging process will correspond with lower
sufficiency — and indeed health insufficiencies are highest among the
elderly. However again on the positive side, deptivations in community
vitality, in culture, and in psychological well-being are lower as people age
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— which might suggest a different worrying trend, namely an increase in
insufficiencies in the very domains that make the GNH index innovative.

Domain Composition of GNH

The remainder of this section analyses the GNH index itself in different
ways. Table 4 presents the domain composition of the GNH. All nine
dimensions contribute to GNH meaning that happy people live relatively
balanced lives without any dimension being unimportant. Among the nine
dimensions good health (14%), community (12%), ecology (12%), and
psychological wellbeing (12%) contribute the most to the GNH of happy
people in 2010. Happy Bhutanese did not necessarily have high education
(9%). Nor did they score highly in good governance (9%).

Table 4: Understanding happiness — contributions

Percentage contribution of sufficiency
of each domain to overall happiness

Psychological wellbeing 11.97%
Health 14.07%
Time Use 10.45%
Education 9.06%
Cultural diversity and resilience 9.91%
Good governance 9.32%
Community vitality 11.83%
Ecological diversity and resilience 12.11%
Living standards 11.27%
Total 100%

Although health and community vitality contribute equally to overall
happiness, the sufficiency, and happiness structures with respect to the
indicators composing these two domains differ. Figure 4 presents the
percentage of people enjoying sufficiency, and figure 5 presents the
percentage of people who are happy and enjoy sufficiency in each of the
indicators. With respect to health we see that 89% of Bhutanese either do
not suffer from long-term disability or have a disability but are not
restricted in performing their daily activities, 86% of Bhutanese have
normal mental wellbeing, 76% of Bhutanese have sufficient number of
healthy days, and 74% of people in Bhutan have rated their health as either
‘good’ or ‘very good’. Of the Bhutanese who achieved sufficiency levels in
disability, 39% are happy (fulfil the happiness threshold); of the those who
have normal mental wellbeing, 39% are happy; of those who have
achieved sufficient levels of healthy days, 36% are happy; and of the
Bhutanese who have sufficiency in self-reported health status , 35% are
happy. As none of these are 41%, we also see that some people who do
not have good health indicators are nonetheless happy.
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Compared to health, in community vitality the proportion of people
enjoying indicator-sufficiency is higher. In this case 96% of Bhutanese
have never been victims of crime, 93% of Bhutanese report good family
relationships, 76% of Bhutanese report good community relationships,
and 46% of Bhutanese provide donations at the sufficiency level (time and
money). However, compared to health, the percentages of people who
enjoy sufficiency and are happy are lower for each of the indicators
composing community vitality. Thus, 39% of Bhutanese who report good
family relationships are happy, 27% of Bhutanese who have good
community relationships are happy, and 21% of Bhutanese who have
sufficiency in donations (time and money) are classified happy. Hence
‘happy’ people in a number of cases nonetheless may not have sufficiency
in community vitality indicators, particularly donations.
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Figure 4: Percentage of people enjoying sufficiency

Overall in terms of indicators happy Bhutanese still often lack
sufficiency in knowledge, participation in festivals, donations, having
more than six years of schooling, enjoying government services,
participating politically, and belief in the practice of Driglam Namzha
(Figure 5). However they enjoy highest sufficiency in value, safety, native
language, family, mental health, among others.
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Figure 5: Percentage of people who are happy and have sufficiency
Happiness by Dzongkhag

Figure 6 presents the GNH Index by dzongkhag. The districts are
classified into three categories of happiness: low, medium, and high. Low
levels correspond to districts with a GNH Index value between 0.655 and
0.706, and comprise Trongsa, Lhuntse, Tashiyangtse, and Samdrup
Jongkhar. In contrast, Samtse, Chhukha, Wangdue Phodrang, Bumthang,
Zhemgang, Mongar, Tashigang, and Pemagatshel, are districts belonging
to the medium category of happiness. Their GNH values range between
0.707 and 0.756. Finally, districts from the west -- Haa, Paro, Thimphu,
Punakha, Gasa- and from the south --Dagana, Tsirang, Sarpang--are
classified in the high category of happiness and show values of GNH
between 0.757 and 0.807. This GNH classification is also reflected in the
percentage of happy people by district. Thus, districts with low values of
GNH are home to 24% to 34% of happy people. Those with medium
values group have 35 to 44% of happy people. Lastly, districts with high
values of GNH comprise 45 to 54% of happy people.
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Figure 6: GNH Index by dzongkhag
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Figure 7: GNH Headcount by dzongkbag

Table 5 reports the values of the GNH Index by district. As is shown, all
are above 0.655. Within categories however there is some variability. To
get a clear idea of the variation of happiness within districts belonging to a
given category, we report their confidence intervals in Figure 8. We see
that Gasa, Haa, Tsirang and Paro are the districts with the largest
confidence intervals. These four districts belong to the high category of
happiness, indicating that high values of happiness should be interpreted
with caution, as these are more dispersed. Within the medium category
the values of the GNH Index by district exhibit more or less the same
variation, with confidence intervals more or less of the same size. In the
low category group Samdrup Jongkhar is the district with the tightest
confidence interval among the low group, and also among all districts.
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Table 5: GINH values and categories by dzongkhag

Confidence intervals of district level GNH indices
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Figure 8: Confidence intervals of district level GNH indices

When compared with per capita income, GNH ranks districts differently
than does per capita income (Figure 9). Thimphu (the capital) is not
ranked highest in GNH terms, yet it has the highest per capita income of
any dzongkhag in Bhutan, while Dagana and Zhemgang do much better in
GNH than the income criterion.

46



An Extensive Analysis of GNH Index
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Figure 9: GINH Index and per capita income by dzongkbag

In terms of the domain contribution to the GNH by district, table 6
indicates that the composition of happiness changes a little across
dzongkhags. Thimphu does better in terms of education and living
standards, but worse in community vitality. Thimphu and Chhukha are
also home to the highest number of happy people — and the highest
number of not-yet-happy people (they are the biggest two dzongkhags in
terms of population) in absolute terms.
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Table 6: How the nine domains contribute to happiness by dzongkhag

Percentage contribution of sufficiency of each domain to overall happiness
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Bhutan 11.97% 14.07% 10.45% 9.06%  9.91% 932%  11.83% 12.11% 11.27% 100%
Bumthang 11.6% 13.8% 10.4% 9.1% 9.6% 102%  12.0% 12.2% 11.1% 100%
Chhukha 12.7% 14.1% 10.2% 9.8% 8.4% 8.2% 11.0% 12.7% 12.9% 100%
Dagana 11.8% 14.2% 10.8% 8.1% 9.8% 9.7% 12.5% 12.2% 10.9% 100%
Gasa 12.5% 14.5% 10.1% 8.6% 10.1% 8.4% 12.7% 13.3% 9.7% 100%
Haa 12.4% 14.4% 10.6% 8.6% 8.4% 9.7% 11.6% 12.1% 12.1% 100%
Lhuntse 11.5% 14.8% 11.1% 8.6% 10.6% 9.7% 12.4% 13.1% 8.3% 100%
Mongar 11.8% 14.3% 9.4% 8.2% 11.8% 101%  12.5% 12.8% 9.2% 100%
Paro 11.2% 13.8% 10.9% 8.6% 9.3% 8.9% 11.3% 13.4% 12.5% 100%
Pemagatshel 11.1% 13.4% 10.9% 8.1% 12.2% 9.4% 12.9% 11.8% 10.1% 100%
Punakha 11.8% 14.3% 10.7% 9.2% 8.7% 9.4% 11.8% 13.1% 11.1% 100%
Samdrup Jongkhar 10.9% 13.6% 11.5% 9.1% 10.8% 9.0% 13.0% 11.6% 10.4% 100%
Samtse 12.0% 14.1% 10.6% 9.3% 9.2% 8.8% 12.2% 12.4% 11.4% 100%
Sarpang 12.1% 13.6% 9.1% 8.7% 10.0% 11.1%  12.5% 11.7% 11.4% 100%
Tashiyangtse 12.6% 13.6% 8.8% 8.4% 11.8% 10.6%  12.2% 12.9% 9.1% 100%
Tashigang 12.5% 13.8% 10.1% 77% 12.6% 105%  13.3% 11.4% 8.2% 100%
Thimphu 11.8% 14.6% 10.8% 10.7%  9.2% 8.6% 9.8% 11.1% 13.4% 100%
Trongsa 12.1% 13.6% 11.1% 9.0% 10.2% 9.4% 11.4% 11.4% 11.7% 100%
Tsirang 11.8% 13.5% 10.2% 8.9% 10.4% 9.8% 12.8% 11.4% 11.2% 100%
Wangdue Phodrang 12.7% 14.3% 11.0% 8.1% 9.8% 9.8% 12.3% 11.3% 10.8% 100%
Zhemgang 12.2% 14.5% 11.9% 9.0% 10.4% 8.5% 12.2% 11.7% 9.7% 100%
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GNH by Region

Table I in Appendix 6 displays the GNH values by region. In general rural
people are less happy than urban people but it is rather balanced. Fifty per
cent of urban dwellers are happy by the GNH Index, whereas only 37%
are in rural areas. Compared to national values the GNH Index in the
urban sector is 7.1% higher, while the rural index is 1.5% lower. The
contribution of domains to happiness also differs by region. Figure 10
presents the spider diagram associated with these contributions by region.
In rural areas, community vitality, cultural diversity and good governance
contribute more to happiness. In contrast, living standards, education and
health contribute more to happiness in urban areas. Urban people
experience insufficiency in governance, time use and culture, while in rural
areas insufficiency is worst in education and living standards.
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Figure 10: Contribution of domains to happiness by region
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Figure 11: GINH Index by gender
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Figure 12: Percentage of Bhutanese having sufficiency in each indicator by gender

By gender we can see that men are happier than women. As table 7 shows,
forty-nine per cent of men are happy, while only one-third of women are
happy, a result which is both striking and statistically significant. Domain
contributions show an equivalent contribution of health, time use,
governance and culture, for men and women. Women do better in living
standards and ecology with contributions of 10% of these two domains.
Men do better in education and community vitality.
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Table 7: GNH indices and percentage of happy people by socio-demographic groups

An Extensive Analysis of GNH Index

Region Gender Marital status
Indicator National Rural Utban Male Female Widowed Separated Divorced  Married 2:;2 q
GNH 0.743 0.726 0.790 0.783  0.704 0.625 0.661 0.721 0.747 0.791
Percentage 41% 37%  50% 49%  33% 19% 27% 36% 42% 50%

of happy people
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GNH by Age Group and Marital Status

Happiness by age group shows a decreasing trend. The highest values of
GNH correspond to people aged 22 to 29 years old. The lowest are for
people aged 85 years old or more (Figure 13).
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Figure 13: GNH values by age group

Table 7 also reports the GNH indices by marital status. Across the
different marital status categories we see an increasing trend of both GNH
Index and percentage of happy people, from left to right, this is from
widowed to never married categories. Thus when compared to the national
index and national percentage of happy people, only married and never
married groups are above the national statistics. Widowed, separated and
divorced groups are below the national benchmark.

GNH by Educational Level and Occupational Status

Figures 14 and 15, plot the values of the GNH Index by educational group
and by occupational status. Note that the sample is not representative by
cither of these categories due to very small sample sizes in higher
education and in some occupational categories such as national work force
and monk/nun. So these results can only be considered as illustrative. We
see that happiness is lower among those having no formal education. We
also see that happiness does vary by occupation, with civil servants having
higher GNH than farmers as a whole, for example.
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Figure 14: GNH Index and percentage of happy people by education level
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Figure 15: GNH Index and percentage of happy people by occupational status

Part IIl. GNH Index and Policy: Increasing
Happiness

The GNH Index is formulated to provide an incentive to increase
happiness. Its aim is not only to assess the status of happy people in a
society. It is also concerned with the status of not-yet-happy people. This
concern for unhappiness is in line with the nation’s vision of Bhutan. His
Majesty Jigme Khesar Namgyel Wangchuk, 5+ King of Bhutan, clearly says
that: ‘the nation’s Vision can only be fulfilled if the scope of our dreams
and aspirations are matched by the reality of our commitment to nurturing
our future citizens.’

Increasing happiness is a policy concern that involves civil servants,
business leaders, and all citizens of Bhutan. The GNH Index can help
them address it in practical ways. To increase happiness one needs to
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identify people who are not yet happy. Once this segment of the
population is identified, one needs to know the domains in which they lack
sufficiency. This two-step identification procedure provides the basis for
analysis that is of direct relevance for policy.

As mentioned in the results section, the structure of the GNH Index
allows us to analyse those who are not identified as happy and the
dimensions or domains in which they lack sufficiency. We reflect these
using the statistics for an Alkire-Foster poverty measure, remembering that
the sufficiency cutoffs are set at higher levels than poverty lines and the
range of domains is more extensive than might be common in poverty
measures.

Table 8 presents the values of the national headcount ratio, and national
breadth measure for not-yet-happy people using a threshold of 66%.
According to the GNH Index, 59% of Bhutanese do not fulfil the
threshold of being happy in six or more than six domains; they are
identified as being not-yet-happy. Of the Bhutanese who are not-yet-
happy, on average they have insufficiency in 43% of the domains (roughly
equal to four domains).

Table 8: GINH not-yet-happy people and other measures

2007 Income 2010 Multi-dimensional GNH: ‘Not -yet-happy’

Poverty Poverty people

National Monetary National MPI National National

Head Count Ratio Head Count Ratio Head Count Ratio Breadth
23% 26% 59% 43%

Table 8 presents the values of the national headcount ratios using the 2007
national monetary poverty line and the 2010 multidimensional poverty
index. Note that the two poverty measures are measuring different
underlying phenomena from GNH. Naturally happiness or well-being is a
more demanding goal as well as a more well-rounded goal than poverty
reduction. So it is to be expected that the figures of not-yet-happy people
will be larger than the poverty headcounts. The national income poverty
headcount ratio obtained with the 2007 poverty line of per capita
consumption identifies 23% of the Bhutanese population as income poor.
When complemented with non-income measures, the 2010 National
Multidimensional Poverty Index (MPI) indicates that 26% of the
Bhutanese are multidimensionally poor. The non-income domains
considered in the MPI comprise health and education, while the income
domain is measured by living standards instead of per capita consumption.
The GNH value for not-yet-happy people extends the three-dimensional
approach of the MPI to a nine-dimensional perspective, by adding
psychological wellbeing, time use, cultural diversity, good governance,
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community vitality, and ecological diversity to the analysis. And it replaces
the very basic cutoffs used in a poverty measure with cutoffs that reflect
‘sufficiency.” Thus all of these measures are needed for public policy.

The poverty measures focus government attention on those who are
suffering the most in material terms hence whose needs in some sense
have a kind of priority. The GNH measure provides the overall goal for
society, instead of GDP per capita. It includes all citizens, young and old,
rich and poor, in key domains of their flourishing. While one will expect
material poverty rates to decline — as indeed they have thus far across
Bhutan — the GNH index will enable policy makers to see whether that
decline in material poverty is being accompanied by a decline in other
social and environmental insufficiencies — or whether perhaps cultural,
social, and psychological insufficiencies may increase as material
deprivation decreases. Thimphu is an interesting example of a dzongkhag
in which the material achievements are very high indeed, but the
corresponding social and cultural achievements are lower. Thus Thimphu’s
GNH value is lower than one would expect by considering either its
poverty rates or its average income levels.

Clearly, happiness is deeply personal. Some of these people may regard
themselves as fully flourishing. That is why we need to discuss GNH
widely in Bhutan. Towards this goal, this section will first compare the
insufficiencies between happy and not-yet-happy people. Then, we will
analyse the structure of the insufficiencies among the not-yet-happy by
domain and see which domains and indicators should be targeted in
priority for increasing happiness. Finally, we will look at the insufficiencies
by dzongkhag, by region, by gender, by age group, by marital status, and
by occupational group of the not-yet-happy people. This analysis will
provide information for policy recommendations towards increasing
happiness and reducing insufficiencies.

Achievements of Happy vs Not-yet-happy People

Figure 16 below compares the achievements of happy versus unhappy
people. There is considerable variation in the achievements between both
groups. Across all 33 GNH indicators we see that there is no indicator in
which happy people (orange bars) have more insufficiency than not-yet-
happy (blue bars). But some are relatively close — such as knowledge or
community. In other indicators such as services, housing, services,
spirituality, and life satisfaction, happy people’s achievements are, on
average, markedly different from those of not-yet-happy people.
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Figure 16: Comparing the percentage of people who are insufficient among the happy
and the not=yet-happy

Domain indicators are from left to right: psychological wellbeing: 1-4;
health: 5-8; time use: 9-10; education: 11-14; culture: 15-18; governance:
19-22; community: 23-26; ecology: 27-30; living standard: 31-33.

By domain, the not-yet-happy group always has higher insufficiency with
respect to psychological wellbeing (all indicators), health (all indicators),
and time use, although the groups are closest with respect to sleep. In
education, culture, and governance, the groups are least different in value,
language, Driglam Namzha, and political participation. Both have highest
deprivations in education. In community, ecology, and living standard, the
strong differences are in wildlife damage and in living standard. Happy and
not-yet-happy people’s insufficiencies in community and ecology are
otherwise rather close and in urbanization, almost equal.

Structure of the Insufficiencies among the not-yet-happy

Table 9 presents the contribution of each of the 33 indicators and each of
the nine domains composing GNH to insufficiencies among the not-yet-
happy, in decreasing order. This decomposition is very useful for
identifying those domains that contribute the most to the insufficiency
status of the not-yet-happy people. From table 9 we see that health is the
lowest contributor to unhappiness (6.1%) followed by community vitality
(7.4%). Contrastingly, education is the highest contributor to unhappiness
(15.6%). In between the maximum and minimum contributors we find
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living standard, time use and good governance contributing almost equally
to unhappiness (13.5%), followed by cultural diversity and psychological
wellbeing with 11%, and ecological diversity with 8.3%. By indicator we
see that work is the one that contributes the most to unhappiness (8.7%),
whereas value (0.2%) is the one that contributes the least. The indicators
of the time spent in work and sleep, recall, have the highest weight which
is why achievements in these indicators substantially affect the GNH
value.

Table 9: Contribution of indicators to unhappiness (in %)

Education 15.4 Psychological wellbeing 11.0
Knowledge 6.2 Spirituality 49
Schooling 4.8 Life satisfaction 2.2
Literacy 4.2 Positive emotions 2.1
Value 0.2 Negative emotions 1.8
Living standard 13.6 Ecological diversity 8.3
Housing 5.7 Wildlife damage 5.5
Household per capita income 5.1 Utrbanization issues 1.5
Assets 2.8 Ecological issues 0.8
Responsibility towards environment 0.5
Time use 13.5 Community vitality 7.4
Work 8.7 Donations 4.5
Sleep 4.8 Community relationship 2.1
Family 0.4
Safety 0.4
Good governance 13.5 Health 6.1
Services 7.2 Healthy days 2.4
Political participation 4.6 Mental health 1.6
Fundamental rights 1.1 Disability 1.2
Gov. performance 0.6 Self-reported health status 0.9
Cultural diversity 11.3
Cultural participation 5.6
Artisan skills 33
Driglam Namzbha 2.1
Speak native language 0.3

Figure 17 presents the total percentage of people who lack sufficiency in
each of the 33 indicators composing the GNH. More than 50% of
Bhutanese are insufficient in three of the four indicators of education;
more than 40% are insufficient in two of the four indicators of good
governance. This result is in line with the structure of indicator and
domain contributions to unhappiness. The insufficiency in education is
explained by lower levels of schooling, with 65% of the population having
no formal education; literacy, with only 46% of the population being
literate; and knowledge, with 37% of the population having very poor
knowledge of local legends, 32% having very poor understanding of
traditional songs, and 11% having very poor understanding of local
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tshechus. Knowledge on transmission of HIV-AIDS is also quite poor with
about 25% of people with knowledge of it, and 43% having some
understanding. In terms of good governance, the services indicator has the
strongest insufficiency, which is explained by low quality water and waste
disposal services. Only 25% of the population have piped-in dwelling
source of water, and 55% of them burn waste disposal. Around 37% need
to walk more than 60 minutes to reach the nearest health centre, and 28%
have no electricity.
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Figure 17: Total percentage of people who lack sufficiency
Insufficiencies by dzongkhag and rural-urban regions

Figure 18 presents the percentage of not-yet-happy people by dzongkhag,
The unhappiness map differentiates three intervals of unhappiness that we
could interpret as low (46.3-56.3%), medium (56.31-66.25%) and severe
unhappiness (66.26—76.2%). Thimphu and Chhukha are home to the
highest number of not-yet-happy people. However these are also the
districts that house the highest number of happy people. The reason for
this is their population size with Thimphu having 50,000, and Chhukha
45,000 of happy Bhutanese.

By region we find more unhappy people in rural areas (63%) compared to
urban ones (50%). However in rural areas, not-yet-happy people’s average
‘shortfall’ (43%) is only a little greater than the urban shortfall (41%). This
suggests less disparity in unhappiness by region than one finds in poverty
measures for example. Table V-A in Appendix 6 presents the contribution
of domains to unhappiness by region. Urban areas have highest
insufficiency in governance, time use, and culture; whereas rural areas have
highest insufficiency in education and living standards.
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Figure 18: Percentage of not-yet-happy people by dzongkbag
Insufficiencies by Gender

Insufficiencies by gender indicate that 67% of women are not-yet-happy,
and about 51% of men are not-yet-happy. Not-yet-happy people’s average
shortfall (lack of sufficiency) is almost the same for men (42%) and
women (44%). The contribution to unhappiness in men and women by
the respective domains is similar with education having the greatest
contribution and health the smallest (Table 10).

Insufficiencies by Age and Marital Status

Happiness, as measured by GNH, varies across age groups. Young people
are relatively happier than the old, although the relationship is not a
perfect linear (as shown in figure 13). With respect to domain
contributions young people are better educated, healthier, and have
relatively good living standards. Older people do better in culture,
governance, community, and psychological wellbeing. A somewhat similar
trend is also observed in case of the subjective happiness. The ‘happiness’
question — which is not included in the GNH index - asks people to say,
on a scale of 0 to 10, whether they consider themselves: 0 (Not a very
happy person) —10 (Very happy person). While the percentage of those
who consider their happiness to be between 7-10 is 37%, which is quite
similar to the 40.8% of Bhutanese who are ‘happy’ by the GNH Index, the
indices reflect different underlying phenomenon. Interestingly, 20.4% of
Bhutanese who are extensively or deeply happy (so identified as happy by
the GNH Index) report that their happiness is 7-10 on the subjective scale,
but the rest — which are also 20.4% - report that their happiness is less
than 7.
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Figure 19: Subjective happiness by age group

Within psychological wellbeing, the percentage of not-yet-happy people in
spirituality decreases with age. Around 40% of young people aged 20 years
old or less have insufficiency in spirituality, this percentage decreases to
35% for the group of people aged between 35 to 40 years old, and to 27%
for the age group of 65 years old or more. This may mean that spirituality
is declining in the current generation, or it may mean that people intensify
their spiritual pursuits later in life. Negative and positive emotions exhibit
a less clear trend. Negative emotions decrease between the 25 or less and
35 to 40 groups of age; are stable between the group of 45 and 55 years
old, and exhibit a peak for age groups 36 to 40 and 61 to 65 years old.
Positive emotions are more stable between the 31 to 50 years old groups.
Within health the percentage of not-yet-happy people increase with age for
all indicators.

Table 10: Contribution of domains to unhappiness (in %): by groups

Domain Rural National Urban Male Female Widowed Separated Divorced Married E:reiz d
Education 16 15 12 15 16 18 16 16 16 11
Living standards 15 14 7 14 13 15 14 14 14 11
Time use 13 14 15 14 13 1 11 13 14 12
Good governance 13 13 16 13 13 13 13 14 13 15
Psychological

wellbeing 11 1 12 10 11 10 10 1 1 12
Cultural diversity 11 11 14 12 11 9 11 9 1 15
Ecological

diversity 8 8 8 9 8 8 9 8 8 9
Health 6 6 5 5 6 9 9 7 6 5
Community

vitality 6 7 1 7 8 6 8 8 7 9
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The percentage of unhappy people also differs by marital status. Fifty per
cent of never married people are not-yet-happy, compared to 81% of
widowed ones. Married, divorced and separated people have also varying
percentages between 58%, 64% and 73%, respectively. However, their
average insufficiency is stable, around 40% for all marital groups. There is
not a big contrast between married, divorced, separated, and widowed in
what concerns insufficiencies by indicator. Widowed and Divorced enjoy a
little less culture. Never married show a different profile of deprivations
(table 10).

Insufficiencies by Occupational Category

As mentioned above, the analysis of insufficiencies by occupational group
should be takes as illustrative only. The Bhutanese survey used for GNH
computation is not representative by occupational group, and some of the
occupational categories are very small, and further research should be
required to verify their accuracy.

Figure 20 presents the percentage of not-yet-happy people by occupational
group, as well as the average insufficiency amongst the not-yet-happy
people. The highest percentage of unhappy people corresponds to the
national work force occupational category (88%). This is followed by 70%
of farmers and 58% of house wives. The least unhappy categories are that
of civil servants, with 27% of people, and monks with 29% of people.
Contrastingly, the category profile of the average insufficiency is relatively
equal. Civil servants have the lowest severity (0.4), while housewives have
the most (nearly 0.5). The sample is not fully representative and these are
not robust rankings. The national workforce is clearly and strongly the
unhappiest group — they are often pootly paid, migrants doing manual
labour such as taking care of roads. Clearly, it is the worst group followed
by farmers, the biggest group in the survey.
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Figure 20: Head count ratio and severity by occupational group
The Deeply Happy

Any analysis of the happy people would be incomplete without a brief
exploration of the subset of happy people who are identified as deeply
happy. These comprise 8.3% of the population. Two-thirds of these are
male, and one-third are female. Sixty-nine per cent of the deeply happy
people live in rural areas and 31% in urban areas. The ages are spread
from less than 20 years old to more than 65, with 59% of the deeply happy
people being less than or equal to 40 years old. Deeply happy people live
in every single district of Bhutan, with the highest numbers living in
Thimphu, Samtse and Chhukha. Still, only 12% of Bhutan’s deeply happy
people live in Thimphu. Eighty-four per cent of the deeply happy people
are married and twelve per cent are never married; the rest are divorced,
separated or widowed. Twenty-six per cent of deeply happy people have
no formal education; 28% have completed primary school; and some
deeply happy people pertain to the remaining categories of education.
Finally, deeply happy people pertain to every occupational category except
the national workforce. The highest share of deeply happy people are
farmers — 34% - followed by civil servants (18%). This small snapshot of
happiness across Bhutan shows that it is accessible to people of different
ages, occupational categories, regions, and educational backgrounds. The
fact that two-thirds of deeply happy people are men is of clear policy
interest.

62



An Extensive Analysis of GNH Index

Deeply happy people, on average, enjoy sufficiency in 81.5% of the
domains. However it can be interesting, still, to look at the domains in
which even they lack sufficiency. Interestingly, there are some
insufficiencies in each domain, although these are very low in health.
Overall, deeply happy people have the lowest deprivations among the four
gradient groups in health, living standards, time use, and psychological
wellbeing. They have the *highest* relative (not absolute) contributions
from deprivations in governance and culture.

The Many Faces of GNH

The GNH Index, like the philosophy of GNH which motivates it, is very
much a living experiment, seeking to convey more fully the colour and
texture of people’s lives than does the standard welfare measure of GNP
per capita. It reflects the fact that happiness is a deeply personal matter
and people will rarely agree on a set definition. Indeed, happiness has
many faces, as the GNH survey shows. Here are the stories of just some
happy people whose experiences of GNH were captured in the 2010
survey and who were identified as happy by the GNH Index.

These profiles help to enrich our understanding of happiness according to
GNH and show that different groups — literate or illiterate, urban or rural,
young or old, monk, farmer, or corporate worker — can all be happy
according to these models.

One such happy person in the GNH survey was a married corporate
employee aged 35 living in urban Chhukha. He has completed 10th class
and has achieved sufficiency in nearly all indicators. He was a bit sleep
deprived and did not feel a deep sense of belonging to his community, but
was overall very satisfied with his life. When asked what contributed most
to happiness he said: to be healthy, to meet basic needs, to have peace in
the family, and to be religious.

Another happy person whose experiences were captured in the GNH
survey was a married woman farmer aged 44 living in rural Tongsa. She
was illiterate and was deprived due to wildlife damage to her crops, and
thought she never felt forgiveness among the positive emotions — yet was
happy. She mused that she felt happy when she was able to do her
household work, when she was harvesting potatoes, and as she wove.

Another happy person in the GNH survey was a widowed gozzchen aged 70

living in rural Thimphu. He had no formal education and was deprived in
education, housing, sleep and did not participate politically. He observed
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that getting good agricultural products from the land contributes to
happiness.

Another happy person as defined by the GNH Index is an unmarried
young woman aged 26 living in urban Tashigang. She completed a
bachelot’s degree and is a civil servant living alone. She scores highly
across domains, although she misses a sense of belonging. When asked
what contributes to her happiness she replied: love, family, friends,
education, and enough money.

Policy Implications

The preceding analysis suggests that to increase happiness, Bhutan needs a
joint effort of its government, its community and its citizens (individuals
or households). In terms of the indicators composing the GNH, the
different groups focus on an overlapping set of indicators. To give an
illustrative list, the community effort must focus on donations, safety,
community relationship, cultural participation, wildlife damage, and
Driglam  Namzha. The government policies must address political
participation, services, government performance, fundamental rights,
literacy, schooling, knowledge, value, Zoring Chusum skills, urban issues,
ecological issues, healthy days, disability, and mental health. But equally
importantly, people and households must themselves work to address life
satisfaction, positive and negative emotions, self-reported health, mental
health, work, sleep, responsibility towards environment, native languages,
assets, housing, family, and household per capita income. This
triangulation between efforts indicates that individuals are linked to each
other, that communities affect one another, and so does government.

GNH is created when different groups work to do what they do best. The
government and private sector should provide meaningful work, services
and products. Community, civil society, and religious groups should
cultivate meaningful relationships and collective action. Individuals and
households should shape their own happiness by caring about sharing,
relationships, and authentic self-direction and teaching their children to do
likewise.

Sustaining GNH

The GNH is constructed of 33 indicators covering the nine elements of
the GNH. To be fully happy, six or more domains should be fulfilled for
every person. From a policy angle this means that all government projects
and policies are to work together to maximize GNH in Bhutan.
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®= A school advances education. But it can also help children fill
other bowls. It can teach values and so fill the community ‘bow!’
and teach skills so as to improve the income component of the
living standards bowl in the future.

* A hospital advances health. But it can also help patients to learn to
meditate and thus help fill people with culture and enhance
psychological wellbeing; it can have green trees and so fill ecology.

* A road contributes to living standards. But maybe the community
should also talk about how they will respond with wisdom to the
influences that the road will bring, so that they can keep their
bowls of community vitality and culture full.

* Business managers may consider how they can not only advance
living standards but also how they can offer their employees’
family life, psychological wellbeing, care for ecology, and embody
good governance.

Thus the key priorities are:

= Intentionally support existing GNH achievements that are
valued from erosion due to cultural change.

* Incorporate GNH Index questions into more regular surveys
to ensure timely detection of erosion.

" Prepate materials for different ages, region, and occupational
groups of Bhutanese on how to increase GNH for oneself,
with examples.

Robustness Analysis — Indicators, Cutoffs, k, Weights.

As the GNH Index is a new tool, we subject it to the usual robustness
tests for the Alkire-Foster class of measures. These comprise the
robustness of the GNH index to changes in cutoffs (&) and weights. We
also developed additional robustness tests for the composition of
insufficiencies.?0 This is because the policy response to the GNH will be

20 This section draws upon and implements, for the first time, the new tests described in
Alkire and Ballon (2012).
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determined by the composition of insufficiencies among not-yet-happy
people. Thus, we wanted to ensure that the GNH Index is also robust to
changes in weights and in the overall happiness cutoff. In this case, we
analyse the robustness of the contributions of dzongkhags and indicators
to the GNH Index for different £ values and weighting schemes.

The robustness analysis presented in this section is structured in three
parts. In part one, we first assess the variability of the GNH Index
nationally and across dzongkhags by looking at the standard errors. This
analysis is needed in order to infer the precision of the GNH indices. This
is followed by the sensitivity analysis of dzongkhags’ ranks to changes in
cutoffs (£). We report the percentage of pairwise comparisons that remain
robust to variations in £, as well as two statistics of rank correlations. The
second and third parts of the robustness section present the sensitivity
analysis of dzongkhags’ and indicators’ contributions to overall GNH,
respectively. We test for robustness to cutoffs (&) and weights sequentially.
For this purpose we consider three alternative weighting schemes. We
group the nine domains of happiness into three subgroups and allocate
more weight to one subgroup at a time. The analysis in these two sections
uses non-parametric tests for rank data. That is, we test the robustness of
these two decompositions of overall happiness in terms of the variability
of the rank distributions created by each weighting scheme, and for a
range of happiness cutoffs.

Robustness Ia: Standard Errors

The first necessary calculation is that of standard errors both of the GNH
Index overall and of the indices for respective dzongkhags. This is done
following the standard method for Alkire-Foster measures (Yalonetzky
2010). As can be seen in Figure 8, the standard errors are relatively high.
This is due in part to relatively small sample sizes at the dzongkhag level.
What is also immediately apparent is that there is relatively little inequality
across the dzongkhag GNH Index values. In other words, we see a
surprising degree of equality across the GNH Index values. They range
from just over 0.65 to just over 0.80 in value, and 17 of the 20 dzongkhags
are between 0.7 and 0.8 in value. While this lack of inequality across
dzongkhags is fundamentally good news, the closeness of their values
combined with the magnitude of standard errors does affect subsequent
robustness tests as we shall see, because the strict ‘ranking’ of districts is
not the appropriate comparison upon which to anchor assessments of
robustness.
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Robustness Ib: Robustness to Changes in the Happiness (k)
Cutoff

The happiness cutoff is set such that a person who enjoys sufficiency in
66% of dimensions is considered to be happy. Correspondingly, we can
see that if a person has insufficiencies in 34% or more of the dimensions,
she is not considered to be happy. A first question is to what extent the
selection of the £ cutoff — at 34% of insufficiencies (which is equivalent to
66% of sufficiencies) — affects the subsequent analysis. This is a
particularly important question in the case of the GNH Index, because it is
the first time that such a happiness indicator has been constructed. Hence
we need to test the robustness of relevant comparisons for a range of
plausible £ values. We do so for the value of My. Because GNH=1-M,
there will be a direct linkage between the robustness of Mo and of the
GNH Index. In what follows we refer to the £ cutoff as being (100% -
happiness cutoff). That is, if the happiness cutoff is 66%, the £ cutoff is
34%.

The range of plausible £ values clearly extends below 34%. For example,
in 2008 the value of £ was set at the value of the least-weighted indicator
to create a ‘union’ approach in which a person who had insufficiency in
any indicator, even 1% of the domains, was identified as not happy. It was
not clear whether the plausible range of £ values extends above 34%. If a
person who had achieved sufficiency in five out of the nine dimensions
was considered to be happy, this was widely regarded to be considered too
un-demanding. For this reason we consider the plausible range of £ values
to be between 1% and 34%. To be precise, we chose four values of £
which have intuitive meaning and compare across them. We chose £ =
(34, 23, 12, and 1). We also report the figures for £ = 45, but, as
mentioned above, this is for academic interest only, as this higher value of
%/ would not be appropriate in practice. Intuitively, we are considering
robustness across situations in which someone has achieved sufficiency in
six domains (£=34), seven domains (£=23), eight domains (£=12), or nine
domains (£=1), to be happy. And we also report the results for five
domains (£=45).

To test the robustness of the GNH Index to changes in £ we first consider
pairwise comparisons across dzongkhags’ GNH ranks, despite their very
similar GNH values. The comparison of the ordinal position of districts
will give insights about the change in GNH district indices in response to
different cutoffs. We additionally obtain the rank correlations for the
precise rankings of districts. These correlations provide an intuitive
understanding of the relationship across rank distributions. Table 11
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presents the Spearman R and Kendall 7z# b?! rank correlation coefficients
for the selected £ values. The Spearman rank correlations are always 0.97
and above for the aforementioned values of 4 and fall to 0.92 if we
consider £=45. The Kendall zz# b rank correlations are 0.87 and higher,
and fall to 0.79 for £=45. Table 12 reports the percentage of pairwise
comparisons that are robust to £ — those that do not vary with changes in
k. There is, as expected, a great deal of noise in the precise rankings: only
55% of pairwise comparisons are robust (45% if £=45); however, given
the positive situation of equality combined with the small sample size and
thus large standard errors on these variables, comparisons of pairwise
rankings do not seem appropriate, so we move on to consider grouped
rankings.

To avoid the false precision of pairwise comparisons we group the districts
into four categories by their ranked GNH (1-Mo) values, with the first one
below the 25% percentile, the second below the median, the third below
the 75% percentile and the last up to 100 (table 13a). As is evident from
table 13b below, between £=1 and £ = 34, only two districts switch
categories: Punakha and Thimphu, both of which switch between the top
and second categories.”? We can conclude that the grouping of

dzongkhags into four categories is robust to changes in the happiness
cutoff (table 13b).

Table 11: Rank Correlations

Spearman R rank correlations for My

Kendall tau b rank correlations for My

£ value k=12 k=23 k=34 k=45 k value k=12 k=23 k=34 k=45
=1 0.995 0.985 0.982 939 =1 0.968 0926  0.926  0.863
=12 0982 0976  0.958 =12 0916  0.895 0.874
k=23 0.968  0.916 k=23 0.874  0.789
k=34 0.95 k=34 0.874

Table 12: Percentage of pairwise comparisons that do not vary to changes in k

2t Although Kendall 7a# and Spearman R are comparable in terms of their statistical power,
they usually differ in magnitude. More importantly their interpretations are also different.
Spearman R can be thought of as the regular Pearson product-moment correlation
coefficient as computed from ranks. Kendall zax rather represents a probability. Specifically,
it is the difference between the probability that the GNH Index of the districts leads to the
same order for two different £ values versus the probability that the GNH district indices
are in different orders for the same two £ values. Three different variants of ax are
computed (4, b, and ¢), these differ with regard as to how tied ranks are handled. In most
cases these values will be fairly similar (Kendall, 1948, 1975; Everitt, 1977; Siegel and
Castellan, 1988).

22 If we also include £ = 45, then four additional districts switch categories: Mongar,
Pemagatshel, Tashigang and Zhemgang
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k& valne k=12 =23 =34 =45
=1 70% 55% 50% 40%
k=12 50% 50% 40%
k=23 55% 40%
k=34 45%,

Table 13a: Categories of GNH

Top GNH Upper GNH Lower GNH Lowest GNH
Dagana Chhukha Bumthang Lhuntse

Gasa Punakha Mongar Samdrup Jongkhar
Haa Thimphu Pemagatshel Tashiyangtse

Paro Tsirang Samtse Tashigang
Sarpang Zhemgang Wangdue Phodrang Trongsa

Table 13b: Robustness to & by category

District k=1 k=12 k=23 k=34
Bumthang 2 2 2 2
Chhukha 1 1 1 1
Dagana 0 0 0 0
Gasa 0 0 1 1
Haa 0 0 0 0
Lhuntse 3 3 3 3
Mongar 2 2 2 2
Paro 0 0 0 0
Pemagatshel 2 2 2 2
Punakha 1 1 0 1
Samdrup Jongkhar 3 3 3 3
Samtse 2 2 2 2
Sarpang 0 0 0 0
Tashiyangtse 3 3 3 3
Tashigang 3 3 3 3
Thimphu 1 1 1 0
Trongsa 3 3 3 3
Tsirang 1 1 1 1
Wangdue Phodrang 2 2 2 2
Zhemgang 1 1 1 1

Categories are:

0 - less than 25t percentile

1 - 25th percentile to median
2 - Median to 75th percentile
3 - above 75th percentile

Robustness II: Robustness of Dzongkhags’ Contributions to
Overall Happiness by Cutoff and Weights

To understand the changes in dzongkhags’ contributions to overall
happiness we recall that My depends on the matrix of indicator

achievements of the population (X), the set of weights (), and the overall
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cutoff (&) (which is 100% minus the happiness cutoff).”? As was explained
in the methodological section, My can be decomposed by subgroup or
dzongkhag (4, this is:

m
n
My (X, w, k) = Z#MO(Xl,W,k), l=1,..,m
=1

where: My(X;, w, k) is the (/) dzongkhag’s M, index, and % is the
Dzongkhag’s population share.

Thus to test for robustness one can consider the following two
alternatives. We can test for the sensitivity of the GNH or Myvalues to
changes in the weights allocated to each indicator for a given cutoff value.
Alternatively, we can test for robustness of GNH to changes in the cutoff
value for a given weighting scheme. In the first part of this robustness
section we have already tested the robustness of the GNH indices to
different £ values given a weighting structure where dimensional weights
receive 33% each (see below). In this second part of the robustness section
we combine these two alternatives. Before presenting the results we
formalise the changes in dzongkhags’ contributions to overall happiness.

A change in the weighting scheme from w to w, given the cutoff (£)
could be formalised as follows:

AMy(w,wy| X, k) = My(wy|X, k) — My(w| X, k)
where: AMy(w, w,| X, k) denotes the change in M.

As My could be decomposed by subgroup (dzongkhag), the change in My
leads to:

m
n
AMy(w,w,| X, k) = Z#AMO(W,WﬂXl,k), l=1,..,m
=1

Similatly, a change in the cutoff from kto k, for a given weighting
scheme (#) could be formalised as follows:

m
n
AMy (K, ko] X, w) = Z#AMo(k,kale,w), I=1,..,m
=1

23 My is also a function of the vector of sufficiency cut-offs z.
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Thus the change in My equals the sum of the weighted subgroup changes
in My (cither with respect to the weight or the cutoff), where subgroup
weights are given by the population shares. This provides an intuitive
interpretation of the change in My resulting from a change in the
weighting scheme or the cutoff, as resulting from the change in the
dzongkhags’ contributions to overall GNH or M.

To explore the robustness of dzongkhags’ contributions to overall
happiness we look at the changes in GNH categories (table 13a) which
occur as a result of changes in the indicators’ weights. We consider a
baseline scenario and three alternative weighting schemes. For this
purpose, we group the nine domains of happiness into three subgroups.
The first subgroup includes psychological wellbeing, cultural diversity and
resilience, and community vitality. The second includes time use, good
governance, ecological diversity and resilience. The third group includes
living standards, health, and education. Our baseline scenatrio takes the
weights that have been presented in the preceding sections — that is, a
value of 33% to each subgroup. The alternative weighting structures assign
half of the weight to one subgroup and a quarter of the weight to the other
two subgroups (table 14). This unequal dimensional weighting scheme
keeps the indicators’ weights within each domain unchanged. The first
weighting scheme (Case 1) assigns half of the overall weight to the third
subgroup of dimensions comprising living standards, health and education.
The second and third subgroups receive a quarter of the overall weight,
that is, 25% each. Case 2 redistributes the weights and assigns 50% of the
weight to time use, good governance, ecological diversity and resilience.
The first and third subgroups receive 25% each. Lastly, Case 3 allocates
50% of the overall weight to the first subgroup of domains and leaves the
remaining two quarters to subgroups 2 and 3.

Table 15 reports the changes in My and, by implication, GNH by
categories, and for different £ values. We observe that the more robust
scenatio is given by Case 2 (compated to the baseline). A shift from the
baseline weighting scheme of 33% to a dimensional group weighting of
25-50-25% leads to very few changes in districts’ rank categories. More
than half of the districts (11 out of 20) do not change their category for
any £ value. In two out of five of the £ values used for testing robustness
Chhukha, Gasa, and Thimphu gain one rank category, while Punakha loses
one rank category in the new ranking given by Case2.2* Also for Case 2

24 A positive difference indicates that district loses a position, shifting to a low rank
category. A negative difference thus indicates a gain in the district’s rank category.
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Pemagatshel gains one positional category for £=23 and £=34, and loses
one positional category for £=45.

Case 1 versus baseline provides an intermediate scenatio in terms of
variability of the district rankings by category according to My. Allocating
greater weight to time use, good governance, and ecological diversity and
resilience leads to more frequent shifts in district ranks by category. With
Case 1 ten districts do not change rank categories. Trongsa shifts one
category for all & values. In four out of the five £ values considered,
Pemagatshel and Zhemgang gain one category, shifting towards a higher
rank category, while Samtse loses one category thus is positioned in a
lower rank category.

Table 14: Alternative weighting schemes

Case 1: Case 2: Case 3:
Domain - Group Baseline 25-25- 25-50- 50-25-
50 25 25

Psychological

Group1  wellbeing
Cultural diversity
& resilience
Community
vitality

33% 25% 25% 50%

Group 2 Time use
Good governance
Ecological 33% 25% 50% 25%
diversity &
resilience

Group 3  Living Standard
Health 33% 50% 25% 25%
Education

Case 3 versus baseline turns out to be the most volatile scenario when it
comes to district rankings by category (table 15). Assigning greater weight
to psychological wellbeing, cultural diversity and community vitality shows
much more sensitivity in category rankings of Thimphu, Tashigang, and
Chhukha. Thimphu shifts up to three rank categories with £=34. More
precisely, from being below the 25t percentile, when weights are of 33%,
Thimphu ranks above the 75% percentile when greater weight is given to
domains of Group 1. Put simply, Thimphu’s GNH Index is much lower if
these categories are given a higher weighting. For £=45, Thimphu shifts
two rank categories upwards and one category upwards for all remaining £
values. Tashigang shifts two positions downwards for £=1, 12, 23, and 34.
From being in the 75t percentile or above (in baseline), this district ranks
in the 25% percentile according to Case 3. For £=45 Tashigang loses one
rank category. Chhukha gains two rank categories for £ values above 23,
and one category for £ values below 23. Tashiyangtse and Tsirang shift
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positions for all £ values, while Wangdue Phodrang and Bumthang change
positions in four out of five £ values.

To deepen our analysis of the robustness of dzongkhags’ contributions to
overall happiness, we examine whether the weighting structure has an
effect on the dzongkhags’ contributions to overall happiness. For this
purpose we use three non-parametric tests that are applied for testing
differences among distributions. Our null hypothesis states that, for a
given cutoff, the distributions of the dzongkhags’ contributions to overall
happiness do not differ across weighting schemes. Table 16 reports the
Friedman test and the Kendall’s W test by £ value.?> For all cutoffs both
tests are not significant at the 5% level, as shown by the %2 statistic and
the associated p-value which is greater than 5%. Based on these results we
can conclude that the dzongkhags’ contributions to overall happiness do
not (statistically) differ with changes in the weighting structure for all £
values considered. This indicates that the dzongkhags’ contributions to
overall happiness are statistically robust to changes in weights.

%5 The Friedman test is applicable to problems with repeated-measures designs, in our case
the dzongkhags’ contributions to overall happiness by (repeated) weighting scheme. The
Kendall’s coefficient of concordance (W) is a measure of the strength of the relationship
among distributions. The coefficient of concordance ranges from 0 to 1, with higher values
denoting a stronger difference across distributions.
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Table 15: Changes in dzongkbag GINH categories for different weights and k valnes

Baseline - Case 1

Baseline - Case 2

Baseline - Case 3

District k=1 k=12 k=23 k=34 k=45 k= k=12 k=23 k=34 k=45 k=1 k=12 k=23 k=34 k=45
Bumthang 0 0 0 1 0 0 0 1 0 -1 -1 -1 0 -1 -1
Chhukha 0 0 0 1 0 0 0 -1 -1 0 -1 -1 -2 -2 -2
Dagana 0 0 0 -1 0 0 0 0 0 0 0 0 0 -1 0
Gasa -1 -1 0 0 1 -1 -1 0 0 1 0 0 1 0 1
Haa 0 0 0 0 0 0 0 0 0 0 -1 -1 -1 -1 0
Lhuntse 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1
Mongar 0 0 0 0 -1 0 0 0 0 -1 1 1 1 1 0
Paro 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pemagatshel -1 -1 -1 -1 0 0 0 -1 -1 1 0 0 0 1 2
Punakha 0 0 -1 0 0 1 1 0 1 0 0 0 -1 -1 -2
Samdrup Jongkhar 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Samtse 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0
Sarpang 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tashiyangtse 0 0 0 0 0 0 0 0 0 0 1 1 1 1 2
Tashigang 0 0 0 0 -1 0 0 0 1 0 2 2 2 2 1
Thimphu 1 1 1 0 0 0 0 0 -1 -1 -1 -1 -1 -3 -2
Trongsa 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0
Tsirang 0 0 0 0 0 0 0 0 0 0 1 1 1 1 -1
Wangdue Phodrang 0 0 0 0 0 0 0 0 0 0 -1 -1 -1 0 -1
Zhemgang -1 -1 -1 -1 0 0 0 0 0 1 0 0 0 1 1

Note: A positive difference indicates that a district loses a position, shifting to a lower rank category. A negative difference indicates a gain in the

district’s rank.
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Robustness III: Robustness of Indicators’ Contributions to
Overall Happiness by Cutoff and Weighting Scheme

The above tests for robustness focused on the ranking of dzongkhags —
initially by using pairwise comparisons and then by the four ‘groups’.
However, to increase GNH, policymakers will want to analyse the profile
of insufficiencies in each dzongkhag and use these to guide investments
and interventions. Because of their policy relevance, it is vital to know
whether the composition of insufficiencies is also highly sensitive to the
weights used. Naturally, there will be some sensitivity — after all, the
weights directly affect the composition profiles of each dzongkhag. But in
this section we ask whether the policy responses would vary fundamentally
across the same weighting structure as used in the previous sections.

To test for robustness of indicators’ contribution to the GNH index by £
value and weighting scheme we recall that My can be broken down by
indicator, after identification, as follows:

d
My(X,w,k,z) = Z w; hi(X,w, k, z)
j=1

where: hj(X, w, k,z) and w; are, respectively, the censored headcount
and weight attached to the j-th indicator.

Developing the above expression we obtain:

n d
Mo (X, w, k,2) = %Z [Z willxij <z |1le;(w) = k]
i=1|j=1

where: I[.] is the indicator function that takes the value of one if the
condition is satisfied. In our case, [ [xl- i < Zj] will take the value of one for
all those individuals (7) who are below the insufficiency cutoff z in the j-th
indicator (zj); and I[c; = k]will take the value of one for all those
individuals who are identified as not yet happy. We should note that ¢;
depends on the set of weights ¢;(W).

Thus the preceding formula clearly also shows the possible sources of
change in My. This is either a change in the insufficiency cutoff z, or in the
set of weights w, or in the happiness cutoff k. As noted it also shows that
changes in the set of weights W will lead to joint changes in the weights
themselves and in the censored deprivation scores ¢; at the same time.
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Our robustness analysis of indicators’ contributions to overall GNH does
not consider changes in the insufficiency cutoffs z. We focus on changes
in either the set of weights w or in the cutoff k that is associated with the
happiness cutoff.

Additionally the percentage contribution of each indicator (j) to overall
happiness (Cj) is:

wih;(X,w, k, z) _ wih;(X,w,k, z)
?=1 w;j hi(X,w, k, z) M,

Ci(X,w,k,z) =
which gives an appealing interpretation of My as the weighted sum of the
censored headcounts.

Taking these elements into account, a change in the weighting scheme
from w to w,, given the cutoff (#) could be formalised as follows:

AMy(w,wy| X, k,z) = My(Wy|X, k,z) — My(W| X, k, Z)
which in terms of the indicator breakdown leads to:

AMo(w,we| X, k, 2)

n d
1
- Ezzl[xij <z |wgillci(wy) = k]

i=1j=1 fwg)

The second right-hand-side expression in brackets allow us to visualise the
interdependent effect of the set of weights and the censored insufficiency
scores resulting from changes in the set of weights. Hence, when we test
for robustness in the indicators’ contributions to overall happiness, due to
a change in the weighting scheme from W to wg, the change in My is given
by the joint change in the weight (from w to w,) and in the censored
headcount.

A change in the cutoff from k to k, for a given weighting scheme (») does

not show such interdependence and could be simply expressed as a
weighted change (due to k) of the censored headcounts as follows:
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d
AMy (K, ko] X, w,2) = A 2 w; hi( K, kqlX, w,2)
=1

Table 16: Dzongkbags' contribution to My by weighting scheme and k valne

Non parametric tests

Test Statistics k=1 k=12 k=23 k=34 k=45
Friedman Test Chi-Square 4560 5400 5220 5580  1.500
Kendall's coeff. W 076 090 .087 093 025
Concordance
Degtees of freedom 3 3 3 3 3
Asymp. Significance .207 145 156 134 .682

Table 17 presents the indicators’ contribution to My by weighting scheme
when £=34. The sixth column of this table reports the average
contribution of each indicator across the four weighting sets. For example,
we see that the average contribution of service is 7.29%.26 The seventh
column of table 7 shows the variance of the contribution of each indicator
also across the four possible set of weights. These two statistics provide
initial insights about the sensitivity of the contributions to changes in
weights. However, as the contributions of the indicators vary in
magnitude, in table 18 we compare the coefficient of variation of each
indicator’s contribution across the four sets of weights, and for the
different £ values. The coefficient of variation is a normalised measure of
dispersion that allow us to compare the varying indicators’ contributions
more easily. From this table we observe that across £ values the coefficient
of variation is more or less stable.

Table 17: Indicators’ contributions to Mo by weighting scheme for k = 34

Case Case
Indicator Baseline Case 1: 2: 3: Mean  Variance

25-25- 25-50- 50-25-

50 25 25

Life satisfaction 2.26 1.58 1.54 3.62 2.25 0.94
Positive emotions 2.01 1.37 1.40 3.23 2.00 0.76
Negative emotions 1.82 1.24 1.28 2.91 1.81 0.61
Spirituality 4.78 3.27 3.34 7.78 4.79 4.44
Self rep. health 0.87 1.26 0.61 0.66 0.85 0.09
Healthy days 2.42 3.62 1.68 1.80 2.38 0.79
Disability 1.17 1.78 0.80 0.87 1.15 0.20
Mental health 1.60 2.37 1.09 1.24 1.57 0.33

26 This is: (7.37+5.32+11.10+5.37) /4.
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Work 8.79 6.13 13.66 6.32 8.72 12.29
Sleep 4.55 3.01 7.37 3.28 4.55 3.98
Schooling 5.02 9.49 4.38 4.37 5.82 6.09
Literacy 4.46 8.46 3.83 391 5.16 4.91
Value 0.17 0.16 0.09 0.11 0.13 0.00
Knowledge 6.24 7.26 3.65 3.74 5.22 3.28
Artisan skills 3.44 2.36 2.44 5.58 3.45 2.25
Speak native

language 0.24 0.15 0.17 0.42 0.24 0.01
Cultural

participation 5.60 3.85 3.99 9.03 5.62 5.80
Driglam Namzha 2.06 1.36 1.50 3.36 2.07 0.83
Government

petformance 0.61 0.41 0.91 0.48 0.60 0.05
Fundamental rights 1.07 0.76 1.60 0.81 1.06 0.15
Service 7.37 5.32 11.10 5.37 7.29 7.37
Political

participation 4.03 2.67 6.16 3.29 4.04 2.31
Donations 4.31 2.94 3.10 7.11 4.36 3.72
Community

relationship 1.91 1.22 1.36 3.13 1.90 0.76
Family 0.53 0.36 0.36 0.85 0.53 0.05
Safety 0.34 0.22 0.23 0.56 0.34 0.03
Ecological issues 0.79 0.55 1.19 0.59 0.78 0.09
Resp. environment 0.52 0.36 0.75 0.39 0.51 0.03
Wildlife damage 5.98 4.42 8.90 4.24 5.88 4.67
Urbanization issues 1.09 0.64 1.70 0.85 1.07 0.21
Assets 2.86 4.33 1.97 2.10 2.81 1.18
Household p.c

income 5.09 7.80 3.59 3.66 5.04 3.88
Housing 6.02 9.29 4.26 4.34 5.98 5.53

100.0 100.0 100.0 100.0 100.0

In order to concretise our assessment of the robustness of the indicators’
contributions to overall GNH (or M) we conduct a Friedman test to
evaluate the differences of these contributions across weights (table 19).
The test is significant at 5% level as all p-values are below the critical
threshold, which shows that the composition of insufficiencies is robust to
changes in weights. The Kendall’s coefficient of concordance is greater
than 0.10 which indicates that there is only a weak difference among the
four sets of weights. To grasp which weighting structure or structures
cause the composition to diverge the most, we conduct a Wilcoxon test
for each pair of weighting structures. Table 20 reports the comparison of
ranks for each pair of sets of weights. For example, when we compare the
baseline set of weights with those of Case 1 we observe that for £=34
there are 23 negative ranks and 10 positive ranks. A negative rank indicates
that the contribution of the indicator is ranked higher (is cardinally bigger)
with the set of weights of the baseline scenario, compared to Case 1. A
positive rank indicates the opposite. This information is used in the
computation of the Wilcoxon Test reported in table 21. The Wilcoxon test
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statistics indicate that the null hypothesis of eguality of the distribution of
the indicators’ contributions across pair of weighting schemes cannot be
rejected at 5% level, for all £ values. Therefore we can conclude that the
indicators’ contributions to My are robust across the four sets of weights

and the chosen £ values.

Table 18: Indicators' contribution to My by weighting scheme and k value

Coefficient of variation

Indicator k=1 k=12 k=23 k=34 k=45
Life satisfaction 0.38 0.37 0.38 0.43 0.49
Positive emotions 0.38 0.38 0.39 0.43 0.46
Negative emotions 0.38 0.38 0.39 0.43 0.45
Spirituality 0.37 0.37 0.39 0.44 0.47
Self rep. health 0.34 0.34 0.34 0.35 0.37
Healthy days 0.34 0.34 0.35 0.37 0.39
Disability 0.34 0.34 0.35 0.39 0.42
Mental health 0.34 0.34 0.35 0.36 0.39
Work 0.34 0.34 0.36 0.40 0.44
Sleep 0.34 0.34 0.37 0.44 0.54
Schooling 0.36 0.36 0.39 0.42 0.43
Literacy 0.36 0.36 0.39 0.43 0.44
Value 0.35 0.35 0.31 0.28 0.23
Knowledge 0.35 0.35 0.35 0.35 0.35
Artisan skills 0.37 0.37 0.39 0.43 0.45
Speak native language 0.38 0.38 0.38 0.50 0.64
Cultural participation 0.37 0.38 0.39 0.43 0.43
Driglam Namzha 0.37 0.37 0.39 0.44 0.48
Government performance 0.34 0.34 0.35 0.37 0.37
Fundamental rights 0.34 0.34 0.34 0.36 0.39
Service 0.34 0.34 0.35 0.37 0.39
Political participation 0.34 0.34 0.36 0.38 0.43
Donations 0.37 0.37 0.40 0.44 0.47
Community relationship 0.37 0.37 0.39 0.46 0.50
Family 0.37 0.38 0.39 0.44 0.53
Safety 0.37 0.37 0.38 0.47 0.54
Ecological issues 0.34 0.34 0.36 0.38 0.43
Resp. environment 0.34 0.35 0.34 0.35 0.38
Wildlife damage 0.34 0.34 0.34 0.37 0.39
Urbanization issues 0.33 0.33 0.35 0.43 0.53
Assets 0.34 0.34 0.35 0.39 0.42
Household p.c income 0.33 0.34 0.35 0.39 0.42
Housing 0.34 0.34 0.35 0.39 0.41
Table 19: Indicators' contribution to My by weighting scheme and k value
Non-parametric tests

Test Statistics k=1 k=12 k=23 k=34 k=45
Friedman Test Chi-Square 11.109 11436 11291 10.731  10.055
Kendall's coeff. W 112 116 114 .108 102

Concordance
Degtees of freedom
Asymp. Significance

3 3 3 3 3
011 .010 .010 013 .018
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Table 20: [ndicators' contribution to My by weighting scheme and k value

Comparison of Ranks

Weighting
schemes Cases k=1 k=12 k=23 k =34

Case 1 - Negative 22 22 22 23 23
Baseline Ranks (a)

Positive 11 11 11 10 10

Ranks (b)

Ties (¢) 0 0 0 0 0
Case 2 - Negative 23 23 23 23 23
Baseline Ranks (a)

Positive 10 10 10 10 10

Ranks (b)

Ties (¢) 0 0 0 0 0
Case 3 - Negative 21 21 21 21 21
Baseline Ranks (a)

Positive 12 12 12 12 12

Ranks (b)

Ties (¢) 0 0 0 0 0
Case 2 - Negative 19 20 14 11 14
Casel Ranks (d)

Positive 14 13 19 22 19

Ranks (e)

Ties (f) 0 0 0
Case 3 - Negative 12 12 11 11 11
Case 1 Ranks (d)

Positive 21 21 22 17 22

Ranks (e)

Ties (f) 0 0 0 5 0
Case 3 - Negative 10 10 10 11 14
Case 2 Ranks (d)

Positive 23 23 23 21 19

Ranks (e)

Ties (f) 0 0 0 1 0

a. Case j < Baseline, j =1,2,3
b. Case j > Baseline, j = 1,2,3
c. Case j = Baseline, j =1,2,3

d. Case j+1 <Casej, j=123
e. Casej+1 > Casej, j=123

f. Case j+1 = Casej, j = 1,23
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Table 21: Indicators’ contributions to My by weighting scheme and k value Wilcoxon

test
Wilcoxon Signed Ranks Test - Z
Weighting

schemes k=1 k=12 k=23 k=234 k=45

Case 1 - Baseline -0.884 -.884b -.920b -1.099 -.867P
376 .376 .357 272 .386

Case 2 - Baseline -1.295 -1.295b -1.313b -1.42 -1.420b
195 195 189 155 155

Case 3 -Baseline -0.777 =777 -.706P -0.813 -.420p
437 437 480 416 .675

Case 2 - Casel -0.706 -.706b -.295¢ -0.688 -.384¢
480 .480 768 491 701

Case 3 - Case 1 -0.563 -.563¢ -.688¢ -0.273 -.581¢
574 574 492 785 .561

Case 3 - Case 2 -0.867 -.867¢ -.867¢ -0.636 -.384¢
386 .386 .386 525 701

Asymp. Sig. (2-tailed) in italic
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The Way Forward: GNH as a Policy Tool

Aside from deepening our understanding of happiness, the GNH Index is
formulated to provide an incentive to increase happiness. Civil servants,
business leaders, and citizens of Bhutan may ask, ‘how can I help to
increase GNH?” The GNH Index can help them answer this question in
practical ways. It also enables the government and others to track changes
over time. In general, there are two mechanisms by which public policy
action can be directed so as to increase GNH: it can either increase
percentage of people who are happy or increase the percentage of domains
in which not-yet-happy people enjoy sufficiency.

Insufficiencies by indicator

To improve GNH we can look at people who are not yet happy and look
at the areas where they lack sufficiency — 59% of Bhutanese are not-yet-
happy and they are deprived in roughly four domains each. The not-yet-
happy people are more deprived in all 33 indicators than the happy people
(figure 21). The biggest deprivations are in education, living standards and
time use. Among the not-yet-happy, women are unhappier than men.

Rural people are less happy than urban people although their intensities
are similar. But the composition of insufficiencies vary. The urban groups
have bigger insufficiencies in governance, time and culture, and in rural
areas the biggest problems are education and living standards. The
difference here is thus in terms of the more material domains versus those
that are about community, culture and spirituality. In Thimphu, the
capital, for example, the biggest deprivations are in community vitality.

B % insufficiency amongst the¢ not-yet-happy®™ % insufficiency amongst the happy
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Figure 21: Proportion of people with insufficiencies in each indicator by happiness
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Across all indicators we see that there is no indicator in which orange bars
are higher than blue — none in which happy people have more
insufficiency than not-yet-happy. Looking at psychological wellbeing,
health, and time use, we see that not-yet-happy people always have higher
insufficiency. In education, culture, and governance, the groups are least
different in value, language, Driglams Namzha, and political participation.
Both have the highest deprivations in education. In community, ecology,
and living standard, the strong differences are in wildlife damage and in
living standard indicators. Happy and not-yet-happy people’s
insufficiencies in community and ecology are otherwise rather close and in
urbanization, almost equal.
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Figure 22: Contribution to unhappiness

Health is the lowest contributor to unhappiness followed by community
vitality. Education is the highest contributor to unhappiness. We can also
break apart each domain to see where the biggest sources of unhappiness
are coming from among the indicators.

Figure 23 illustrates this for the education domain. The highest
insufficiency is in the knowledge indicator. Bhutanese experience low
levels of knowledge in cultural and historical aspects of the country and in
health and politics.
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Figure 23: Contribution of Education indicators to unhappiness

Who can Increase GNH?

Increasing happiness is not only the business of government. The GNH
requires civil servants, business leaders, and average citizens to ask how
they can increase GNH. So in that sense, the GNH index could be offered
as a public good that will provide information to the many different
institutions that are secking to improve GNH. His Majesty the King Jigme
Khesar Namgyel Wangchuck clearly states that:

Our nation’s vision can only be fulfilled if the scope of
our dreams and aspirations are matched by the reality of
our commitment to nurturing our future citizens.

The people who are not-yet-happy are an important policy priority and
thus it is important to look at the areas in which they enjoy sufficiency and
the areas in which they still lack sufficiency. Government, monasteries,
communities and individuals and households efforts can contribute to
increasing GNH.
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Figure 24: Overlapping responsibilities for increasing happiness

While responsibility for some indicators is shared across government,
community and households, there is a lot of overlap between the areas of
actions.

Insufficiencies among happiness groups

Figure 25 shows the per cent contribution of each domain to the
insufficiency of the four population groups that we identified. As can be
seen, clearly the average insufficiency is lowest, as we would expect, among
the deeply happy group. We can also see that the absolute contribution of
each indicator is the lowest in the deeply happy group. The biggest
contributions to insufficiency among the unhappy are living standards,
education, and psychological wellbeing — a combination of traditional and
innovative measures of wellbeing. Time pressures and a lack of
governance including access to services are also very high. Deprivations in
community and ecology contribute relatively less to insufficiencies of those
who are not-yet-happy.
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Figure 25: [nsufficiencies across domains by happiness groups

The unhappy

Those who achieve sufficiency in less than half of domains are considered
unhappy. In 2010, 10.4% of Bhutanese were unhappy. Who are these
people? Sixty-nine per cent of the unhappy people are women and 31%
are men. Eighty-four per cent of unhappy people live in rural areas.
Although the unhappy come from every age cohort, 57% of the unhappy
are over 40 years old. Samtse, Tashigang, and Chhukha are home to the
most unhappy people, followed by Thimphu and Samdrup Jonkhar but
there are some in each district nationally. And 76% of unhappy people are
married. While 90% of unhappy people have no formal education, others
are found in every other educational category except that there are zero
unhappy people who have completed a diploma or post-graduate studies.
Seventy-nine per cent of unhappy people are farmers, but unhappy people
are drawn from all occupations except that there are zero unhappy people
among the monks, anim, Gewog Yargye Tshogchung (GYT) and Dzongkbag

Yargye Tshogchung (DYT).

Across domains, the unhappy people show markedly higher contributions
to their deprivations from living standards, health deprivations, and
psychological ill-being. This profile of unhappiness, when contrasted with
the profile of deeply happy people, is quite striking in showing that no
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single category finds happiness unattainable. In the same way, very few
categories leave one immune from unhappiness, with the possible
exception of post-graduate education and the monastic or spiritually
committed life.?”

Building GNH

The GNH has been presented to provincial district-level leaders to allow
them to review their policies against the district-level results and see how
they could alter policies according to the results. The wider goal is to
promote a public dialogue around the index so people can share their own
understandings and appreciate how they could increase their own GNH.
Policy and programme screening tools have already been in use based on
the 2008 index and all agencies whether public or private are encouraged
to think holistically.

27 Recall that sample sizes are such that the decompositions by occupational group and
higher education cannot be taken to be representative but are shared for illustrative
purposes only.
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