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Abstract: Geoscientists are involved in both the upstream and downstream side of the extractive
industries. As explorationists and field geologists, they are often the first technical people related to
extractive industries that communities meet. It is imperative in an increasingly globalized and holistic
world that geoscientists gain greater awareness of the socio-economic impact of extractive industries
and become a more proactive part of improving outcomes for all with respect to extractive industries.
When Jigme Singye Wangchuk, the King of Bhutan, first suggested the concept of ‘Gross National
Happiness’ (GNH) in 1972, it was met with widespread cynicism and puzzlement. Was the concept
meaningful in a hard, economically competitive world? A series of measures, including the Human
Development Index (HDI), the Gini Coefficient (GC), and the now annual World Happiness Report
(WHR), are evolutionary responses to the 1972 GNH and are widely accepted as proxy measures of
holistic human progress. These measures go beyond the narrow confines of Gross Domestic Product
and similar economic proxies, placing economic parameters alongside the social, environmental,
spiritual, human rights, health, and holistic societal issues. The broad conclusions of the plethora of
metrics are that ‘happiness’ links to issues and ideas such as equity, minimal economic inequality,
excellent governance, human rights, individual freedom, and so forth. We ask the question: what
is the relationship between extractive industries (EIs) and GNH? We present a wide range of data
and analytical diagrams/text examining potential correlations and associations between GNH and
EIs. We examine potential relationships using global data and case studies for Papua New Guinea,
Mongolia, the DRC, and Jamaica. The conclusions of this analysis of course suggest a complex
relationship between EIs and GNH. We acknowledge that in situations of weak governance and
institutions, EIs struggle to make any tangible difference with respect to GNH. A counter conclusion
that EIs may even be a major cause of weak governance, which in turn suppresses happiness, must be
seriously considered. We document examples where EIs have made a definitive positive improvement
to GNH. Data suggest that hydrocarbon-rich countries have made better progress with respect to
GNH than mineral-rich countries. However, the main conclusion is that the link between EIs and
GNH remains a work in progress, and that a narrow focus on profit and shareholder return is an
antithetical approach to the GNH paradigm. A key recommendation is that industry must adopt a
far more active role (rather than merely a passive role) with respect to translating the many potential
benefits of EIs into GNH than has hitherto been the case.
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1. Introduction: How Can We Possibly Measure National Happiness? What Is the
Relevance for Geoscientists?

The focus of this paper is an examination of the holistic impact of minerals, mining, and
hydrocarbons on countries and societies through the lens of the Gross National Happiness
paradigm. The socio-economic and general wellbeing (or otherwise) impacts of extractive
industries are an increasingly important global issue. If countries cannot see clear, tangible,
real, and lasting benefits for themselves and their people from extractive industries, they
are likely to become increasingly resistant to natural resource development and the explo-
ration and geoscience that underpins the mining and oil/gas industries. The geoscientist
plays a critical role in the development of extractive industries through exploration, data
interpretation, and resource assessment, and then downstream as production geologists
and related professionals. Geoscientists are not an island unto themselves. They are part of
the holistic ecosystem of extractive industries and society and are a part of the translation
of extractive industry-generated wealth into socio-economics and general wellbeing. Pan-
disciplinary approaches to complex challenges are increasingly becoming more common,
with the so-called ‘specialist’ or ‘single-discipline expert’ becoming increasingly drawn into
a wide range of issues that surround extractive industries. These issues include exploration,
pre-mining baseline surveys, complex negotiations with traditional landowners, education
and awareness raising, discussions between geoscientists, industrialists, and community,
and managing large, complex industrial units within a community. It is in this spirit
that this paper is drafted: to raise awareness and encourage geoscientists, among other
extractive industry stakeholders, to become increasingly aware of, and participative within,
the wider socio-economic and wellbeing aspects of the extractive industry ecosystem.

The concept of happiness has numerous connotations. In general language, the use
of the word happiness mostly resonates with dictionary definitions, such as ‘the quality
or condition of being happy, the state of pleasurable contentment of mind; deep pleasure in or
contentment with one’s circumstances’ from the Oxford English Dictionary [1], ‘Happiness is
a sense of wellbeing, joy, or contentment. When people are successful, or safe, or lucky, they feel
happiness’ from Vocabulary.com [2], or ‘the quality or state of being happy, associated with good
fortune, pleasure, contentment, joy’ from the Collins Dictionary [3]. These definitions attempt
to define emotional and metaphysical states of being that are beyond language. Language
can only ever capture an approximation of the actual sensation/state of consciousness
or being. The definitions above are also culturally loaded with roots in western Judeo-
Christian–Roman–Greek philosophy. Definitions of happiness based on Indian philosophy
(e.g., Vedantic, Hindu, Buddhist, Jain) are quite different to western definitions and discuss
levels and continuity of happiness and contentment, with ultimate happiness detached
from human conditionality, attained only through strenuous, continuous, and mindful
effort, ultimately approaching elevated levels of human enlightenment. A typical definition
from this worldview is represented by the following quotation: ‘The highest level of happiness
is a deep contentedness and peace beyond all changing circumstance. Through insight and wisdom,
the obstacles to happiness can be uprooted from the mind rather than just temporarily suspended.
This is the most reliable kind of happiness, wellbeing, and ease: unshakeable and deeply rooted
beyond all conditions, an awakening that brings peace even among the vicissitudes of life’ [4].
Grieves [5] documented Sydney-based Indigenous Australian views of happiness as ‘a
state of being that includes knowledge, calmness, acceptance and tolerance, balance and focus,
inner strength, cleansing and inner peace, feeling whole, an understanding of cultural roots and
deep wellbeing’. It is clear from these three different worldview definitions of happiness
that there is a range of definitions and understanding of the concept, although there is
a universal sense of happiness being a positive state of mind and existence: something
worth striving for and attaining. All worldviews would agree that humans prefer to be
in a state of happiness rather than its opposite state of being (misery, sadness, depression,
dissatisfaction, frustration).

Measuring the relative happiness of an individual is one thing, but doing the same for
a group of people, a tribe, city, region, country, or continent is something quite different.
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Economists traditionally preferred to stay clear of areas such as ‘happiness’, which they
considered less tangible or measurable, preferring instead to measure, discuss, and compare
their defined economic state of economies from local to national to global levels, with
concepts such as Gross Domestic Product (GDP), GDP/capita, levels of employment,
salaries and salary distributions within a population, and so forth. These parameters can be
measured with significant degrees of accuracy, and the veracity of data can be interrogated.
Numbers and ratios can be produced that give indicators of economic development or
state and are used as comparators between regions, states, countries, and continents. These
types of indicators are useful for economic and social analyses, particularly when their
limitations are well understood.

It was from a small Himalayan country in South Asia that a revolution in thinking
was announced with respect to analyses of the human and socio-economic condition,
from individual to national to global. Jigme Singye Wangchuk, the King of Bhutan, first
suggested the concept of ‘Gross National Happiness’ (GNH) in 1972. Bhutan developed
the concept into a series of verifiable and quantifiable measurable indicators that focused
on psychological wellbeing, health, education, time use, cultural diversity and resilience,
good governance, community vitality, ecology, and living standards (OPHI) [6]. The
concept of measuring a wider set of indicators to assess the state of development of a
country/region/section of a specific demographic more accurately was adopted at the
United Nations on 19 July 2011, UN Resolution 65/309: ‘happiness: towards a holistic
approach to development’, sponsored by the Kingdom of Bhutan, www.worldhappiness.
report (accessed on 05 June 2022) [7]. There are now 33 to >90 individual indicators used to
measure GNH (OPHI) [6]. A widely used derivative of GNH is the annual global World
Happiness Report [7]. A series of approaches, including the Human Development Index
(HDI), the Gini Coefficient (GC), and the now annual World Happiness Report (WHR), are
all responses to, and developments of, the 1972 GNH. HDI, GC, and WHR are attempts to
go beyond the narrow confines of Gross Domestic Product and similar economic proxies.
They examine the economic as well as the social, environmental, spiritual, and holistic
health aspects of society, with the Gini Index focusing on economic and social inequality
data, and the Human Development Index aiming to position countries/regions within
a relative league table from the most to least developed (their definition of ‘developed’)
according to the variations in their development parameters.

The broad conclusions of the plethora of metrics are that, given a basic standard of
economic wellbeing as a foundation, ‘happiness’ links to conditionalities and concepts such
as equity, good governance, minimal inequality, trust between the rulers/powerful and
the ruled/less powerful, human rights, individual freedom, societal tolerance of diversity,
social welfare support systems, transparent and fair taxation systems, a lack of corruption
and ‘over-enrichment’ at the top end of society, power balance and delegation, and feelings
of personal value within wider society (‘my voice matters and is heard’). The list can be
extended to more sophisticated analytics, but the preceding list gives a strong idea of the
types of analyses the World Happiness Report and other similar toolkits focus on.

Figure 1 presents a summary of the relative happiness levels of c. 130 nations, pre-
sented as a world map. The presented happiness scale is between 2 and 8, with 8 repre-
senting the happiest and 2 the least happy countries. The actual scale is 0 to 10 but data
are between 2 and 8. These numbers are calculated using the Cantril Ladder methodology:
around 100,000 people in 130 countries are asked by the company Gallup to assess where
their personal happiness is on the Cantril ladder (0 to 10) through questionnaires/surveys
that focus on: economic wellbeing, life expectancy, generosity, social support, freedom,
and corruption. Comparisons for each country are carried out with a theoretical unhappy
country named ‘Dystopia’, which has the lowest values for all parameters in the global
survey. See [8] for further details.

www.worldhappiness.report
www.worldhappiness.report
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Figure 1. The 2022 World Happiness Report Global Summary Map of Happiness. Helliwell et al., 2023 [8]
(an acknowledgement for permission to publish and reproduce is provided within this publication).
Key observations from a geoscientist viewpoint are (1) the great range in happiness scores for natural
resource-rich countries and (2) the lower scores for many mineral-dependent countries.

Figure 1 shows that the happiest country is Finland, and the least happy country
is Afghanistan. Countries with scores above 6.5 include most of Western Europe, North
America, Saudi Arabia, Singapore and Taiwan, and Australasia. Countries/regions with
scores of 4.5 to 6.5 include South and Central American countries, North African and
Middle Eastern countries, Russia and Eastern Europe, China, Japan, Malaysia, and SE Asia,
including Thailand and Indonesia. The least happy countries/regions with scores between
4.5 and 2.4 include most of sub-Saharan Africa, India, Pakistan, and Afghanistan.

2. Global Trends and Correlations between Mineral and Oil Commodity Relative
Wealth and Dependency

The geoscientist should increasingly become aware of the relationship between
Figures 1 and 2 and note how mineral-dependent, low-income countries struggle to obtain
high happiness scores.

Figure 2 presents a global map of the Mineral Contribution Index (MCI) by country [9].
The methodology for calculating the MCI for each country is based on four factors: mineral
and metal exports, a ratio related to a five-year variation in mineral and metal exports
(increase or decrease), contribution to the total national Gross Domestic Product (GDP),
as a percentage of the GDP, and the costs of mineral tenement rents as a percentage of the
GDP. Figure 2 is largely based on 2018 data. Countries/regions with the highest Mineral
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Contribution Index (above 80) include Suriname, Peru, Bolivia, Mongolia, and numerous
countries in sub-Saharan Africa. Those with MCI > 80 but <60 include Canada, Brazil,
Chile, Colombia, Canada, Australia, Papua New Guinea, Indonesia, Myanmar, Russia,
Kazakhstan, South Africa, and Egypt. Countries with the lowest MCI include the UK,
France, Germany, Libya, United Arab Emirates, and Japan.
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Figure 2. Global map by country of the Mineral Contribution Index. Acknowledgement ICMM 2020,
Role of Mining in National Economies. Mining Contribution Index, Fifth Edition [9].

Figure 3 presents a global map of oil-producing states. The largest producers include
the OPEC countries (Middle East, North Africa, Nigeria, Angola, Venezuela, and Ecuador),
North America, China, Brazil, Norway, Mexico, Kazakhstan, and Russia (Figures 3 and 4).
Other smaller producers include New Zealand, Australia, India, Papua New Guinea, SE
Asia, South Africa, Europe, and South America. The largest natural gas producers (Figure 5)
have similar overall patterns to the largest oil producers in this analysis. It is also noted
that Papua New Guinea is 16th in the rankings of natural gas production [10].
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Figure 3. Global map of oil-producing states (2006–2012 data). Acknowledgment: Wikimedia
Commons contributors [11]. From a geoscientist standpoint, the relationship between oil produc-
tion and happiness suggests that extractive industry-generated wealth can translate into higher
happiness scores.
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Figure 6 presents graphs of the world happiness rankings against global rankings for
oil production, mineral dependence, and the value of mineral production (including coal).
There are some clear trends apparent in the graphs. It should be noted that the methodology
adopted here is not a quantitative statistical one but rather a qualitative and narrative-style
analysis of happiness and EI data at a macro-scale. The graphs do not display obvious
simple regression or correlation patterns but do display groups of countries with similar
readings with respect to happiness and the EI parameters presented. Examining Figure 6A
with respect to oil production and happiness, there are three clear country groupings.
Countries with the highest happiness scores and global oil production rankings between
1 and 13 are the USA, Saudi Arabia, Canada, UAE, and Norway. These include ‘western’
economic countries with representatives from the world’s largest economy (the USA) and
smaller but still rich OECD countries (Norway and Canada), as well as Middle Eastern
economies with a relatively high economic dependence on oil (Saudi Arabia and UAE, but
particularly Saudi Arabia). Besides Saudi Arabia, these countries have a diverse economy,
which includes oil as a significant contributor. Despite Saudi Arabia’s high oil dependency,
it is 25th in the world’s happiness rankings, suggesting that oil has been of significant
benefit to a wide range of socio-economic indicators. The middle group of countries with
happiness rankings between c. 45 and 60 have global oil rankings between 9 and 14. These
countries are Brazil, Kuwait, Mexico, Kazakhstan, and Qatar. Kuwait and Qatar have a high
economic dependency on oil, while other economies are more diverse. Overall, this analysis
suggests that oil wealth has contributed in a positive manner to many socio-economic
indicators in this middle group of countries. The third group of countries has the lowest
happiness rankings (between c. 75 and 115) with global oil production rankings between 3
and 15. Iraq, Iran, and Nigeria are the least ‘happy’, with happiness scores between 105
and 115. Here, a simple analysis is more questionable as the countries have a range of
development and socio-economic challenges, including recent wars, the presence of an
autocratic/theocratic government heavily sanctioned by western countries, and the country
with Africa’s largest and highly diverse population. It could be argued that oil may or may
not have assisted with respect to the wider measurements of national development, with
other factors playing a larger role in the low happiness determination. It could also be
argued that oil has perhaps not benefitted these countries as much as the potential benefits
would have predicted; however, the Iran–Iraq war, and the Iraq invasion by the USA and
Allied forces, had large negative impacts on these countries and may have destroyed many
of the benefits oil wealth may once have brought. China and Russia are the other two
countries in this category. Russia has had a strong policy of promoting its oil and natural
gas resources and maximizing export revenues. It has undoubtedly gained enormous
wealth from this strategy. In terms of happiness, this wealth has probably translated,
at least to some degree, into wider national development. China is the world’s fastest
ever developing country, with a rapid pace of urbanization. Oil and gas wealth will have
contributed to this overall macro-development and have had at least a moderate impact
on the wider socio-economic indicators. It could also be argued that oil and natural gas
extraction activities can be the cause or partial cause of a country’s/region’s socio-economic
distress and weak governance, thus preventing the country/region from benefitting from
oil/gas-generated wealth, and suppressing the happiness potential [14].

Figure 6B presents the mineral dependence (including coal) against the happiness
rankings. This graph is the ‘least happy’ of the three diagrams, containing no ‘very happy’
countries. Within Figure 6B, the least happy group includes countries with happiness
ratings between c. 100 and 140, and mineral dependency rankings between 2 and 25. The
second least happy group has happiness ratings of c. 100 and mineral dependency rankings
between 13 and 22. This group is dominated by sub-Saharan African countries, such as
the Democratic Republic of Congo (DRC), Zambia, Sudan, Zimbabwe, Mozambique, Mali,
Senegal, and Botswana, as well as two non-African countries (Georgia and Myanmar).
The evidence presented here suggests that a high dependency on minerals is not a recipe
for happiness, although mineral-dependent countries such as Mongolia and Suriname
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achieve good happiness scores. The happier group of mineral-dependent countries in-
cludes Suriname, Mongolia, Kazakhstan, Jamaica, Russia, Colombia, Uzbekistan, Peru,
Bolivia, and Kirgizstan. This group of nations is dominated by South American/Caribbean
countries and Central Asian countries. Some countries have relatively small populations
(e.g., Jamaica, Suriname, Mongolia), and others have large landmass areas (e.g., Russia,
Kazakhstan, Mongolia, Colombia). Governance systems vary from democratic to more
autocratic. Despite the relatively high levels of economic dependency on minerals, and a
wide range in type of country in terms of geography, location, politics, size, population,
and so forth, it could be argued that mineral wealth has had at least some positive impact
on the wider socio-economic indicators.
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Figure 6C plots the happiness index against global rankings in terms of the value of
mineral production (including coal). The happiest country group has a range in happiness
indices between 11 and 47 and in mineral production value indices between 2 and 16. The
group comprises Australia, the USA, Canada, Brazil, Chile, Germany, Poland, Mexico,
and Kazakhstan, thus including some of the richest economies in the world, along with
middle-income countries such as Brazil, Chile, and Mexico. The middle group has a range in
happiness indices between c. 60 and 105, and in mineral production value rankings between
1 and 19. This group comprises China, Indonesia, Russia, South Africa, Peru, Colombia,
the Philippines, and Ukraine, including population giants such as China, Indonesia, Russia,
and the Philippines, and representative countries from South and Central America, Central



Geosciences 2023, 13, 369 9 of 34

Europe and Asia, Southern Africa, and East and Southeast Asia. The least happy countries
have happiness indices > 130, and mineral production values between 12 and 20. The
DRC and Zambia have complex socio-economic and development challenges as well as
over-dependence on mineral commodities, while India’s huge population and diversity as
well as its diverse economy dilute the impact of mineral wealth on development.

Russia and Kazakhstan appear on all three graphs, with Kazakhstan possibly using its
natural resource wealth to better effect than Russia in terms of happiness indices. Highly
dependent countries with respect to minerals struggle to translate this wealth into national
happiness, while many hydrocarbon-dependent countries appear to be able to obtain rela-
tively high happiness indices. Countries with a longer history in strong and reasonably ‘fair’
governance, coupled with diverse economies, utilize natural resources as a positive factor
in achieving high happiness indices. Central Asian, South–Central American/Caribbean,
and SE Asian countries have had some moderate success in translating natural wealth
into medium indices of happiness. The Chinese strong central governance model has had
moderate success in translating natural resource wealth into the attainment of medium
happiness indices.

3. Do Extractive Industries Contribute to or Diminish National Happiness?

Before discussing case studies linked to Papua New Guinea and other areas, it is worth
examining generic global evidence that may shed light on causation and/or correlation
with respect to extractive industry wealth and national happiness. The section above
provides mixed evidence. (1) There is limited correlation between happiness and the other
parameters plotted in Figure 6. At any value of mineral dependence/oil production/value
of mineral production, happiness varies between low and high. (2) Many highly mineral-
dependent, less-diverse economies have low levels of national happiness. (3) Extractive
industry wealth may significantly contribute to national happiness in mature, larger, more
diverse economies. (4) Centrally controlled governance systems have used extractive
industries to increase national wealth, and their global happiness scores fall in the mid-
range. (5) Many oil-rich states tend to have higher happiness scores. (6) Factors such
as weak governance, immature and ineffective institutions, corruption, conflict, political
instability, community tensions, inequality, and so on, have a strong control over happiness,
or rather suppression of happiness. Many researchers argue that EIs are a cause or partial
cause of weak governance, etc., because their activities can generate corruption, weaken
governance and institutions, and cause communal conflict/tension [14]. Other researchers
argue for more complex relationships between EIs, governance, institutions, etc. (7) A
diverse range of countries, such as Indonesia, Kazakhstan, Mexico, Brazil, Chile, and
Mongolia, demonstrate a reasonable correlation between extractive industry wealth and
mid-range happiness indices.

Table 1 lists the key criteria through which world happiness ratings are achieved and
suggests a range of mechanisms through which extractive industrial wealth can impact on
specific criterion. Publications such as those by Christmann [15], Hanai [16], and Kolstad
and Søreide [17] are examples of a plethora of literature in learned journals and the ‘grey
literature’ that have examined links between governance, economic and social wellbeing,
conflict diamonds/commodities and human rights, and corruption and mineral/oil re-
sources. The overall conclusions of this research indicate that there are numerous examples
of mineral and oil wealth increasing corruption, degenerating governance and institutions,
negatively impacting human rights, and fueling conflicts. Examples of this negative cor-
relation between natural resource extraction and management and happiness indicators
are particularly prolific within countries with numerous developmental, societal, and gov-
ernance challenges, such as the DRC, Nigeria, and Myanmar. Researchers also conclude
that while international agreements, conventions, protocols, and frameworks are useful
in benchmarking, measuring, and monitoring the relationship between natural resources,
governance, and society (e.g., the Extractive Industry Transparency Initiative, [18]) and
have made significant contributions to improving the happiness indicators, in themselves
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they are not enough: these are examples of passive approaches. More active approaches,
researchers argue, are a far more effective way forward, with individual companies at local
and national levels being the key actors in progressing happiness indicators through the
adoption of impactful and active programs and policies, and the active interaction and en-
gagement within local and national governance and institutional strengthening programs.
Dialga and Ouoba [19] examined evidence from the literature using 2009–2015 data from
42 countries on the impacts on health and education and other human development indica-
tors from extractive industry wealth and operations. Their findings indicate that natural
resource wealth has an overall small but positive impact on the Human Development
Index (HDI). Positive links are dependent on institutional quality, and they recommend
that institutional strength is a prerequisite of permitting mineral and hydrocarbon opera-
tions. There was also evidence that extractive industry wealth could degrade institutional
quality and, therefore, the HDI. To maximize the benefits from extractive industry wealth,
institutions should be capable of orienting/directing funds specifically for a particular
sector. Dialga and Ouoba [19] focused on health and education, arguing that these areas
were the best routes through which extractive industry wealth could improve the HDI. If
extractive industry companies could focus their attention more on active engagement and
partnerships with specific institutions, e.g., in health or education, and work with these
institutions in optimizing the transfer of revenues from extractive operational profits into
specific areas that directly impact on the HDI and happiness, this would result in increased
levels of national/local happiness and the HDI. Dialga and Ouoba [19] reviewed a range of
literature examining the link between HDI and extractive industry wealth and presented
numerous examples of mixed results, concluding that the ability of extractive industry
wealth to improve the HDI is contextual, particularly dependent on good governance,
strong institutions, and low levels of corruption, but it can benefit from more focused and
active engagement of mining and hydrocarbon companies, with an explicit focus on the
HDI (or happiness, as the HDI strongly correlates with national happiness).

Table 1. Analysis of the potential and actual influence of oil and mineral wealth on the more important
factors of happiness.

Factors for
Happiness Impact of Mineral Wealth Impact of Oil and

Natural Gas Ideal/Potential Contributions and Influence

Governance

Some of the least happy
countries have the highest
dependency on mineral
wealth, with variable
governance as a
causative factor.

Oil and gas wealth has
a variable correlation
with happiness. Some
high dependence
countries have high
happiness indices
despite the variable
governance systems.

Governance and strong institutions are key to the
translation of mineral/oil wealth into happiness. A
more explicit focus by the extractive industry in
strengthening governance and institutions is
required to improve the translation of mineral/oil
wealth into national happiness and, at the very
least, EIs must cease activities that directly cause
poor governance [15].

Economic
Wellbeing

Sub-Saharan countries
struggle to achieve lasting
whole-country benefits.
China has proven a
translative link, along with
countries such
as Indonesia
and Kazakhstan.

Middle Eastern countries
and western countries
have relatively high levels
of economic wellbeing.
China is an example of
using wealth to
benefit many.

This is perhaps the area of mineral/oil wealth that
can/should have the most obvious direct
translation. This is variably attained. Increased
extractive industry focus on mechanisms and
processes that direct oil/mineral wealth into
economic wellbeing is essential at all scales (local
community to national). Elimination of EI
activities that cause poor governance and
community tension is imperative. Success
indicators will include transparency and tracking
of funds, lessened corruption, tangibly enriched
communities, lessened inequality, and improved
infrastructure, social welfare, health, and
education. Transparent Sovereign Wealth Funds
are one example. Central control economies such
as China succeed through other strategies. Weak
governance and high corruption levels prevent
translation of wealth into economic wellbeing and
increase inequality and cronyism [15].
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Table 1. Cont.

Factors for
Happiness Impact of Mineral Wealth Impact of Oil and

Natural Gas Ideal/Potential Contributions and Influence

Life Expectancy

Many sub-Saharan
countries struggle to
translate mineral wealth
into increased
life expectancy.

Middle East countries
have high levels of life
expectancy, as do oil-rich
western countries.

Life expectancy can be increased through the
directed and transparent translation of mineral/oil
wealth into public health, social welfare,
and education.

Social Support

Variable impacts. Locally
mining companies have
provided significant social
support systems for
remote communities.

Variable impacts, although
many Middle Eastern
countries have used
wealth for national social
welfare systems
for citizens.

A sudden, unplanned, and inequitable appearance
of wealth can degrade social cohesion: a strong
company focus is required to mitigate this
potential impact.

Human Rights

Power asymmetries
in-country tend to reduce
human rights. Mining
wealth can increase
the power of
elites and increase
power asymmetries.

Many oil-rich states have
strong governments with
restrictive human
rights records.

Companies should advocate for high levels of
human rights and lead by example. They should
not weaken/degenerate good governance. There
are examples of mineral/oil wealth leading to
negative human rights impacts (e.g., coltan and
conflict diamonds in Africa) [16].

Corruption

Can lead to increased
corruption levels,
but this is not a
necessary outcome.

Can lead to increased
corruption levels, but this
is not a necessary outcome

There are numerous cases of increased levels of
corruption accompanying the arrival and
sustenance of mineral/oil wealth [17].

Generosity
Local examples of
generosity. National
agreements are variable.

Local examples of
generosity. National
agreements are variable.

Companies must lead this area by example, erring
on the generous rather that the purely
transactional or stingy side, with a strong focus on
company profit and shareholder returns being
detrimental to the happiness concept.

The industry-sponsored ICMM (International Council on Mining and Metals) pub-
lished a report in 2018 entitled ‘Social Progress in Mining-Dependent Countries: Analysis
Through the Lens of the SDGs’ (Sustainable Development Goals) [20]. This work exam-
ined progress of mining- and hydrocarbon-dependent countries with respect to the SDGs
between 1995 and 2015. The study concluded that >80% of MDCs (Mineral-Dependent
Countries) closed socio-economic gaps with global SDG best performers, particularly those
MDCs that had stronger governance and institutions. The national trends reflected progress
at sub-national levels. The report argues that this research provides a counter to numerous
‘resource curse’ style publications that suggest a negative correlation between extractive
industries and national happiness. A closer analysis shows mixed results from the data
presented by ICMM 2023 and 2018 [20,21]. The greatest SDG progress is in the areas of
infrastructure, energy access, poverty reduction, and health. Less obvious positive cor-
relations are observed in SDGs linked to gender, governance, institutions, employment,
and peace and justice. The more nuanced conclusions reinforce data from Dialga and
Ouoba [19] that to move to the next level and couple the extractive industry more closely
with active progression with respect to happiness, HDI, and SDG improvements, indus-
try must increasingly become proactive in improving governance, institutional strength,
transparency, equality, economic wellbeing, and so on.

Figure 7 summarizes much of the key data of the ICMM 2018 report [21]. The figure
plots SDG progress in 1995–2015 against the percentage improvement in SDGs relative
to ‘socially advanced countries’ against the percentage improvement relative to only the
Mineral-Dependent Countries (MDCs). The global average of SDG development is repre-
sented by the 100-horizontal line, with vertical lines plotting % improvements relative to
MDCs. Countries plotted on the left-hand side of the diagram (the DRC, Central African
Republic, and Zambia) are the poorest performers with respect to SDG progress, even
relative to other MDCs. Countries such as Namibia, Papua New Guinea, Mauritania, Togo,
Guinea, Niger, and Ghana, plotted on the lower right-hand side of the diagram, indicate
good progress relative to MDCs but not against ‘socially advanced countries’. Countries
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such as Mongolia, Botswana, Peru, Bolivia, South Africa, Guyana, Uzbekistan, Suriname,
Georgia, Armenia, and Bahrain have maintained a 1995 global average regarding the SDGs
but variably progressed with respect to MDCs. The strongest SDG performers are Kaza-
khstan, Chile, Jamaica, and Australia. The overall conclusion is that extractive industries
are not a particularly strong factor in advancing SDGs and are operating below the potential
impact they could achieve if companies were more focused on national happiness as a key
company performance indicator.
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In ending this section by bringing a global analysis to a country level, it is instructive
to examine the key findings of the 2014 national human development report for Papua New
Guinea (PNG), the UNDP Human Development Report 2014 [22]. The report concludes
that, while there has been some progress and measurable achievements in life expectancy,
income, and education, other areas are less positive, including poverty levels and increasing
inequality. The more positive contributions of extractive industries in PNG include increas-
ing government revenue flows, technical innovations, improved transparencies, and some
improvements in local community engagement. To improve and focus on extractive benefits
and human development, the report recommends an increased focus in the areas of policy
frameworks, company negotiations, institutional strength and governance, transparency,
economic diversification, human capacity development, environmental management, and
the corporate–community–government nexus.

4. Have Extractive Industries Demonstrably Improved the Happiness Levels of Papua
New Guinea? Overview and Case Studies

The question regarding whether Papua New Guineans are ‘happier’ with extractive
industries is a matter of perspective and can be subjective. Papua New Guinea has become
increasingly economically dependent on the extractive industries (minerals, oil, and gas).
The Bank of PNG’s Quarterly Bulletin, June Quarter 2022 report [23], reported that 85% of
the total export revenue came from these extractive industries, and this dependence may
continue for the next 50–100 years.

https://www.icmm.com/en-gb/research/social-performance/2018/social-progress
https://www.icmm.com/en-gb/research/social-performance/2018/social-progress
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PNG citizens’ lives have changed. Whether for the better or worse is subjective to a de-
gree, although hard data and global comparisons help to form evidence-based conclusions.
There is a general increase in the purchasing power experienced by many citizens receiving
monetary benefits from various payments that can be ultimately attributed to extractive
industries. Landowners have successful companies operating in PNG and overseas, which
were started through extractive industry wealth. Companies such as the IPI Group of
companies from the Porgera mine and the Anitua Group of companies from the Lihir
mine are two example consortiums. Trans Wonderland Ltd. from the Hides Gas Project
has successful business in PNG and overseas, and there are many smaller companies
successfully operating businesses in Papua New Guinea. Whether the proceeds from these
companies have benefited the local communities and in what form is a matter for further
studies to verify.

Large mines have operated in Papua New Guinea (PNG) since the early 1970s,
when the Panguna copper mine started producing copper concentrate on the island of
Bougainville in 1972 (Figure 8). A few other mines followed shortly after Panguna. Ok Tedi
copper mine commenced operations in the Western Province in 1984, the Porgera gold mine
in Enga Province in 1990, and the Lihir gold mine in New Ireland in 1997 (Figure 8). Along
with the larger mines, smaller mines were also commissioned, such as the Misima gold
mine (1989) in the Milne Bay Province, Tolukuma gold mine (1995) in the Central Province,
the Simberi gold mine (2008) in the New Ireland Province, and the Ramu nickel-cobalt
mine (2012) in the Madang Province (Figure 8). These mines have contributed between 80%
to 90% of PNG’s total export earnings, and about 29% of the Gross Domestic Product (GDP)
of the country [24]. Since 1989, the country has seen the closure of Panguna (through civil
unrest), Misima, Tolukuma, and more recently, Porgera (non-renewal of license). These clo-
sures have had significant impacts on the economic wellbeing of the country. This situation
is most likely to change with the re-opening of Porgera in 2023, under new management,
and the opening of new projects in the Wafi-Golpu copper-gold project area, the Woodlark
gold mine, and the Freida River copper mine over the next couple of years (Figure 8).
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In the oil and gas sector, oil production in the Kutubu oil fields in the Southern
Highlands Province began in 1992, peaking at 46 million barrels of oil in 1993 [26]. The
main oil fields are Gobe, Kutubu, and Moran, with the main developers being Exxon-Mobil,
Oil Search, and the National Petroleum Company of PNG. Santos later joined to develop
the liquified petroleum gas (LPG) at Hides, with a long-term contract to supply gas to the
Porgera gold mine. By 2018, over 96,000 barrels of liquid gas had been produced from the
gas field [26], with most of it exported and some sold locally as petroleum products. In
2014, the PNG LNG plant delivered its first export of liquified natural gas (LNG). Figure 9
shows oil and gas project sites in PNG.

PNG started exporting liquified natural gas (LNG) in 2014 [27], claiming to have
contributed an average of AUD 4 billion [28] annually over the next three decades. This is
a huge contribution, considering that Papua New Guinea’s export earnings prior to 2010
were only AUD 6 billion. PNG is currently awaiting the production of its second LNG
project, the Papua LNG, which has now gone into the front-end engineering design stage
and is expected to go into production in 2025. More recent surveys of the benefits of PNG
LNG, however, have been damning and strongly negative. The most comprehensive study
of PNG’s LNG program has been by Jubilee Research Centre in Australia, who published
the ‘Double or Nothing’ 2018 report [29]. In this report, they conclude that: ‘The only area of
the PNG economy that has benefitted from the PNG LNG project is the resource sector itself. This
is reflected in strong resource export growth, and an increase in the resource element of GDP. The
latter means there has been a 10% increase in GDP relative to there being no project, but this is
still much less than the prediction of a near doubling of GDP. On every other measure of economic
welfare (household incomes, employment, government expenditure, imports, and every non-resource
sector of the economy), the PNG economy currently would have been better off without the PNG
LNG project, often drastically so’.

Geosciences 2023, 13, x FOR PEER REVIEW 15 of 36 
 

 

liquified petroleum gas (LPG) at Hides, with a long-term contract to supply gas to the 
Porgera gold mine. By 2018, over 96,000 barrels of liquid gas had been produced from the 
gas field [26], with most of it exported and some sold locally as petroleum products. In 
2014, the PNG LNG plant delivered its first export of liquified natural gas (LNG). Figure 
9 shows oil and gas project sites in PNG.  

PNG started exporting liquified natural gas (LNG) in 2014 [27], claiming to have con-
tributed an average of AUD 4 billion [28] annually over the next three decades. This is a 
huge contribution, considering that Papua New Guinea’s export earnings prior to 2010 
were only AUD 6 billion. PNG is currently awaiting the production of its second LNG 
project, the Papua LNG, which has now gone into the front-end engineering design stage 
and is expected to go into production in 2025. More recent surveys of the benefits of PNG 
LNG, however, have been damning and strongly negative. The most comprehensive 
study of PNG’s LNG program has been by Jubilee Research Centre in Australia, who pub-
lished the ‘Double or Nothing’ 2018 report [29]. In this report, they conclude that: ‘The only 
area of the PNG economy that has benefitted from the PNG LNG project is the resource sector itself. 
This is reflected in strong resource export growth, and an increase in the resource element of GDP. 
The latter means there has been a 10% increase in GDP relative to there being no project, but this 
is still much less than the prediction of a near doubling of GDP. On every other measure of eco-
nomic welfare (household incomes, employment, government expenditure, imports, and every non-
resource sector of the economy), the PNG economy currently would have been better off without 
the PNG LNG project, often drastically so’. 

 
Figure 9. Map of oil and gas projects and pipelines in Papua New Guinea. Acknowledgement: Papua 
New Guinea Chamber of Mines [30]. 

All these resource projects variably contribute, and have done so for decades, to the 
national economy through the payment of royalties, levies, dividends, and other forms of 
payments, such as scholarships, development grants, and infrastructure development 
programs. These contributions could, if properly translated, add to the wellbeing and 

Figure 9. Map of oil and gas projects and pipelines in Papua New Guinea. Acknowledgement: Papua
New Guinea Chamber of Mines [30].



Geosciences 2023, 13, 369 15 of 34

All these resource projects variably contribute, and have done so for decades, to the
national economy through the payment of royalties, levies, dividends, and other forms
of payments, such as scholarships, development grants, and infrastructure development
programs. These contributions could, if properly translated, add to the wellbeing and hap-
piness level of the country, significantly contributing to the national economy through the
payment of royalties, special support grants, infrastructure development grants, levies, div-
idends, and other forms of payments, such as scholarships and other community assistance
schemes [24]. The level of impact that these resource projects have on the surrounding
communities, and subsequently, the nation, varies for each resource project. Resource
landowners mostly have a say in how benefits from resource projects are distributed,
through the development forums, although transparent and equitable movement of EI-
related benefits can be difficult to track. Development projects that contribute to the overall
improvement of the national economy, such as roads, are negotiated in the project agree-
ment stage. Projects that have a direct impact on the surrounding communities are often
delivered by project companies as part of their community social responsibility (CSR). This
approach, over the recent past, has become part of the company operational costs, as a
means of not only delivering sustainable development at the community level but also
because it has become a global practice [31]. Some authors argue that because it has become
a global practice, the benefits of CSR have become more for the benefit of the company, and
not so much for the communities. An example of a specific common challenge resource
projects face is the enforced relocation of people out of the extraction sites to new areas
in order for the resource project to commence. These are contentious, emotional issues to
manage. Porgera, in its early days, had to relocate up to 4000 people [32]. For Panguna and
Lihir, up to 300 families were permanently relocated and resettled in nearby villages [32].
The introduction of a cash economy in mining areas is also a challenge to communities
previously not used to the cash economy. Communities who previously were reasonably
equal economically began to split into the “haves and have nots”, seriously defragmenting
the usually tight-knit Melanesian families.

With the abundance of natural resource projects currently contributing to the national
economy, one could assume that levels of poverty at a national level would be significantly
reduced. However, there appears to be limited evidence that this is so [31]. Filer [32]
examined in detail the upsides and downsides of EIs in PNG, concluding that while
revenues, employment, local community schemes, limited infrastructure improvements,
and related areas are examples of the upsides, corruption, lack of transparency, weak
institutions and governance, and discontent in the community with respect to inequitable
rewards are parts of the downsides. The 2014 UNDP National Human Development
Report [14] discussed above confirms and further develops the findings of Filer.

It is apparent from the discussions above that the overall issues related to the relative
contributions of extractive industries within PNG, and from there to a putative ‘national
happiness’, are complex and dynamic. Figures 10–12 are from two economic and social
analyses, by Banks and Namorong [33] and Callan [31], respectively, illustrating aspects of
the complexity and dynamism. Banks and Namorong [33] reported that mineral resource
exports spiked upwards and downwards from as low as Kina 1 billion to as high as Kina
25 billion, with government resource revenues varying between <Kina 1 billion and c. Kina
4 billion (Figure 10). The highest relative contributions in their report [34] were gained
from group tax (34%), equity distributions (19%), dividends (12%), and royalties (11%) in
2016. Between 2009 and 2011, Banks and Namorong noted that the largest contributions to
corporate social benefits by four of the largest extractive industry companies were gained
from payments to national and provincial governments and development authorities (divi-
dends, royalties). However, more recent trends are reported by the Extractive Industries
Transparency Initiative PNG Report, 2020 [26] (Figures 11 and 12), with direct contribu-
tion to the GDP of 26%. In 2020, the extractive industries (mining and oil and gas) alone
constituted up to 86% of the total exports [26].
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Banks and Namorong [33], analyzing the variations in income from extractive indus-
tries and the relative successes in translating mineral wealth into national development,
concluded that there had been significant gains in increasing the localization of labor
and services, thus directly contributing to the economy. Some tax/dividends initiatives,
however, such as the infrastructure tax credit, which allowed companies to offset other
payments if they directly contributed to, and managed, the development of local infrastruc-
ture (roads, amenities, governance, and administration), were considered only partially
successful, as transparency in this area was of variable quality. Banks and Namorong [33]
suggested that the legislation brought about by PNG’s Sovereign Wealth Fund, but which
had thus far not been enacted, was a mechanism for managing the ‘spikiness’ of variable
extractive industry income and setting up a ‘development’ bank for future generations.
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Callan [31] analyzed three years of published data from four of the larger extractive indus-
tries in PNG, which showed that companies had engaged in several initiatives for direct
interventions in corporate and social wellbeing at community and higher levels. Some
projects were successful, while others were less so or required more data and analysis
to be definitive. Callan [31] suggested, for example, that the transfer of funds directly to
communities, which left out key community stakeholders, such as women, was an unlikely
mechanism for development success. Overall, Callan [31] concluded:

‘This case study confirms the significant contributions to development in Papua New
Guinea of mining companies’ tax and other government payments. Mining company
procurement is also an important market for other PNG businesses. And although
numbers directly employed in mining are modest, mining supports many jobs in other
sectors, provides training and work force skills, and leads to remittances that are available
for social and economic investments in communities across Papua New Guinea. However,
the potential development benefits from mining company contributions are undermined
by poor government capacity to convert revenue into basic infrastructure and services,
and weak accountability and often poor performance by development authorities and
landowner organizations’.

In the following paragraphs, we provide some observations on the socio-economic
status of communities living around large resources projects in Papua New Guinea, with
a view that their current status will give an indication of their level of happiness. These
projects were selected as the case projects for this paper since they contribute the highest
levels of economic returns for the country annually.

4.1. Panguna, Bougainville Island

The Panguna copper mine on Bougainville Island was at one stage the biggest copper
mine in the world. Its development in the late 1960s was important to Papua New Guinea,
which was preparing itself for political independence from Australia [33]. The mine was
owned and operated by Bougainville Copper Limited (BCL), a wholly owned subsidiary
of Rio-Tinto [35]. When it was operational, the Papua New Guinea Government took
up a 20% share of equity in BCL. During its operations from 1972 to 1989, BCL earned
approximately Kina 5.2 billion in mineral exports [35]. From this earning, it paid in excess
of Kina 1.5 billion to both the Papua New Guinea National Government and the local
Bougainville Government, known then as the North Solomons Provincial Government [35].
The mine was shut down by local landowners in 1989, initially because of environmental
damages [36], but more so due to the stresses caused by economic inequality between the
multicultural communities living around the mine site [34]. With no proper mechanism
for grievances to be heard, no proper landowner identification process, and unequal
distribution of what was left to distribute [36], many landowners were frustrated, eventually
leading to an armed forced closure of the mine. The fighting claimed up to at least
20,000 Bougainvillean lives and the displacement of up to 100,000 of the 250,000 population
at that time [37]. Regan [38] reported that during the compensation and royalty payments,
a new concept for locals, these locals did not understand the scale used and what the future
would be. This in turn eventually contributed to the communities’ increased unhappiness,
as it became more clear with time. Prior to the mine closure, Bougainville was ranked at
the top of the then-19 established provinces, in terms of social development indicators [39].
Bougainvilleans had a higher life expectancy than other Papua New Guineans, a lower
infant mortality death rate than the national average, and a high rate of enrollment in
schools compared with elsewhere in Papua New Guinea. Most of these favorable ratings
were attributed to the province being richer than the other provinces of Papua New Guinea.
However, it is interesting to note that this wealth was not only because of the Panguna
mine, but also because of the cocoa and copra plantations that the island had during that
time [40]. In fact, the report indicates that the average copra producer then was earning
a much higher income than people living within the Panguna mine who were earning
mine royalties.
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This example portrays a scenario where the community’s higher socio-economic
rating was not so much attributed to the mine. On the contrary, the mine was the source
of civil unrest that led to the destruction and the deterioration of the socio-economic
base that was established through the non-mining sector. There were benefits in the
establishment of institutions, such as the Bougainville Copper Foundation (BCF), which
were instrumental in educating many local people from the surrounding villages. The
Bougainville Copper Foundation (BCF) was also instrumental in building and maintaining
the best hospital in the country (the Arawa General Hospital) and training a lot of mine
apprentices (Arawa Technical College), who were eventually employed by other mines in
the country and abroad.

4.2. Ok Tedi, Western Province

The Ok Tedi copper mine in the Western Province is the country’s main copper pro-
ducer. Production commenced in 1984, just a few years before Panguna mine ceased
operations in 1989. Its shareholding has changed several times since the mine began
operations, with the latest change in 2013 when it became a 100% state-owned mining
operation by the Papua New Guinean Government, when the state increased its interest up
to 87.8% [41,42]. To date, the Ok Tedi copper mine has been in operation for almost four
decades, and it has been estimated that it will cease operations in 2032, in which case it
would have been in operation for almost five decades. Possibly the biggest environmental
impacts the mine has caused relate to tailings’ disposal within the Fly River system [43].
A precedent for riverine tailings’ disposal was set with Panguna Mine. Ok Tedi was also
permitted by the National Government to dump its tailings directly into the Fly River. This
action had an immediate effect, leading to significant decline in fish stocks [43] in the river
system, and fauna degradation along the banks [44], thus significantly adversely impacting
the food chain and livelihood of the local communities. This was a serious environmental
issue, which BHP, the then-operator of the mine, was forced to report on. The increasing
public outcry, and various litigation cases spanning 1992 to 1996 [43], caused increasing
public embarrassment to BHP. The Western Province is often the worst-affected PNG area
during El Nino-induced droughts and other long periods of dry seasons. The province
leads statistics in high incidences of malaria and tuberculosis. A commissioned Ok Tedi
report in 1995 noted that medical services in the North Fly District, which hosts the Ok
Tedi mine, were in a dilapidated state by 1990 [45], with high incidences of malaria and
tuberculosis. The lack of medical attention over many years led to the province having the
highest incidence of drug-resistant tuberculosis in 2014 [46]. To date, this situation has not
improved, with the local population often crossing the international border to seek medical
help either in Australia or Indonesia. Communities living close to the mine experienced
increased population growth rates due in part to the higher exposure to cash [47]. An in-
creasing population around mining areas is a common social phenomenon, possibly related
to inward migration into the local communities, in search of better opportunities. The Ok
Tedi mine established an institution—the Ok Tedi Development Foundation—aimed at
delivering socio-economic benefits to communities affected by mining operations. While
the foundation has been successful in delivering socio-economic projects on the ground,
its development interventions have shown little impact at the family level [48]. Poverty
levels continue to remain high [49]. Eventually, because of the increasing pressure, BHP
sold its rights to the PNG Government in 2002 and exited the project, leaving the PNG
Government and the PNG Sustainable Development Program (PNGSDP) Limited, the
majority shareholders of the project, with the opportunities and challenges associated with
the mine and its environmental legacies. The PNGSDP is registered in Singapore and all
funds are kept there.

4.3. Lihir, New Ireland Province

The Lihir gold mine in the New Ireland Province is the country’s largest gold producer,
and in recent times, has been among the top five gold-producing mines in the world [50]. It
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commenced operations in 1997 and was initially thought to have a putative mine life of c.
30 years; however, according to Newcrest Mining’s Annual Report for FY23, mining could
extend beyond 2031 [51]. The Lihir gold mine is one of four mines in Papua New Guinea
that employs deep sea tailings placement as a means of disposing its mine waste.

According to Filer [32], Papua New Guinea had developed a terminal case of the
‘resource dependency syndrome’. From a ‘happiness’ perspective, the impacts for Lihir
people have been variable, including a shift in their value system with respect to what makes
them personally ‘happy’. Bainton [52] argues that the local community developed a false
sense of wellbeing, connecting a new resource-rich environment with higher expectations
of the socio-economic benefits. Traditional Lihirian cultures had different worldviews
linked to traditional lifestyles. Modern Lihirian culture and values have been changed as a
result of mining operations: people now correlate success and ‘happiness’ with modern
materialism [52].

In 2017, the Synergies Consulting Group was commissioned by the mining company
Lihir Gold Mine under its Strategy and Government Reviews framework to undertake a
socio-economic impact survey on the tangible benefits the mine had on the surrounding
local community, province, region, and country [53], GDP per capita, the Human Develop-
ment Index (HDI), health, education, and income per capita. The report concluded that the
mine significantly contributes to the national as well as the local economy, with the mine
producing a gross output of PGK 6696M annually, contributes 7% to the national economy,
boosts regional wages, rent, and profits by PGK 2895M, contributes approximately PGK
1 billion through taxes, and has created over 4000 jobs. The study also found that the
mine has been primarily responsible for lifting the per capita GDP for local Lihir people
to an estimated PGK 54,000.00, which is 7 times higher than that reported by the World
Bank for the rest of PNG at PGK 7000.00. The social benefits they highlighted included
improved life expectancy, adult literacy rate, and basic education by providing a range of
community infrastructure, health, and education programs, although other authors argue
that the mining operations have created more problems than benefits [54].

4.4. Porgera, Enga Province

The Porgera gold mine, Enga Province, commenced gold production in 1990, and is the
country’s second largest gold producer after the Lihir gold mine. When it started operations,
Porgera gold mine was owned by Porgera Joint Venture (95%) (Placer Dome Asia (50%),
Goldfields Ltd. (25%), and Orogen Minerals (PNG) (20%)) and Mineral Resources Enga
(MRE) (5%) [55]. By 1993, Porgera gold mine was the largest gold mine in the Australasian
region [55]. Before it went into care and maintenance in 2020, the major shareholders of
the mine were Barrick Niugini Limited (47.5%), Zijin (47.5%), and Mineral Resources Enga
(5%). It is anticipated that when the Porgera mine reopens, MRE will have a higher share
in the mine.

As a mine, Porgera gold mine significantly contributes to the economy in terms of
taxes to the state and royalty and compensation payments to landowners [55]. Up until
the time it went into care and maintenance, the Porgera mine would have paid in excess of
Kina 3.3 billion in taxes and over Kina 500 million in royalty payments [56]. The Porgera
mine, similar to all other operational mines in PNG, pays a production levy to the Mineral
Resources Authority, as required by the Mineral Resources Authority Act 2018. Resentment
toward the mine was recorded as early as the construction phase, with the local Ipili
tribes not being properly educated/made aware/consulted with respect to the process
of resettlement and about permanently losing their land to mining [56]. The level of
crime began rising as ‘immigrants’ started to move into the mining township of Porgera.
There was an insufficient provision of schools and aid posts to serve the local population.
These services were later introduced by the mining company. However, the services were
disruptive, due to ongoing landowner tribal fights and increasing crime levels, and with
public servants venturing into mining activities in the neighboring Mt. Kare [57]. The mine
uses the riverine tailings waste disposal method, similar to Panguna and Ok Tedi. The
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tailings discharged into the upper Strickland River flow south and join the Fly River, which
also carries riverine tailings from the giant Ok Tedi mine, before flowing into the Gulf
Province [55]. This has been the major contentious environmental issue of the mine, with its
impact being felt by communities living along the two major river systems in the country.
Although the operator, Porgera Joint Venture, reported environmental compliance in its
Annual Report in 2019 [58], it did, however, note a “moderate” mine-related environmental
impact in 2019 within the Porgera and Lagaip Rivers.

To improve the socio-economic conditions of ordinary Porgerans, money paid in taxes
is used by the national government to build schools, hospitals, roads, bridges, and other
socio-economic interventions that will improve the communities’ wellbeing. While the
national government may have been able to deliver many of these services over the years,
tribal fights and other social ills have continued to plague the Porgera valley [59]. The
rising crime rate indicates unhappiness and discontent with respect to the current state of
affairs in the area. In 2020, the Porgera mine was placed on care and maintenance after the
national government refused to extend the mining license of the operator, as they were
dissatisfied with the mine’s continued non-compliance with the conditions of the mining
license. Upon its resumption, the Porgera mine may only have a life of 10 years, after which
time the mine will cease to operate.

4.5. The Oil Fields, Southern Highlands

The oil fields of the Southern Highlands Province started flowing oil in 1992 [60].
Despite decades of oil export, communities around the production area express a discon-
tentment that they have not progressed from their pre-oil extraction subsistence way of
living [60]. Some argue that nothing has progressed in terms of enhancing the social and
economic wellbeing of the local people. Other studies have suggested that health statistics
appear to have improved soon after the development of the oil fields commenced, thanks
mostly to budget appropriations by the developer [61]. Before the development of the oil
fields, the Southern Highlands Province ranked the lowest in all health statistics. Malaria
continues to be a challenge in the oil field areas, with the most frequent sources of medicine
being provided by the Marasin-Stoa-Kipa [62] at a rudimentary level. The literacy level
in the province continues to linger below the 50% rate, with the Nipa/Kutubu District
trending around 30–35% [60]. Bourke et al. [63] noted social issues relating to resettlement
of local landowners during construction of the PNG LNG’s gas conditioning plant, new
airfield, and pipeline corridor in Hela Province. The project developer rolled out socio-
economic educational training programs for the resettled locals, enabling positive financial
gains and access to entrepreneurial life skills that resulted in social status changes in society
for women especially, who would normally depend on men for financial support.

Despite the many benefits that Papua New Guineans enjoy from the resources that
have been developed since pre-independence, Papua New Guinea as a country remains
relatively poor. These resources have not led to the hoped-for nation-wide improved
standards of living, measured economically and socially, although they have provided
PNG with large volumes of monetary resources, and had variable local successes with
respect to corporate and social development.

5. Happiness in the More Mineral-Dependent Economies Globally
5.1. Jamaica

Jamaica is the third largest island of the Greater Antilles archipelago. The island
is 235 km long (northwest–southeast axis) and varies from 34 to 84 km wide along its
northeast–southwest axis. Jamaica achieved its independence from the United Kingdom
in 1962 and is now home to a population of close to 3 million [64,65]. Jamaica has a
range of commercially extractable minerals, including metallic minerals (bauxite, gold,
silver, and copper), non-metallic minerals (clay, dolomite, gypsum, limestone, marble, sand
and gravel, silica sand, volcanic rocks, and shale), and semi-precious minerals. Jamaica
also has some rare earth metal occurrences, which are concentrated in the bauxite waste
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arising from alumina-processing operations [66]. The mineral sector is focused on high-
quality bauxite and alumina (Figure 13), which continue to attract international investors
more than 60 years after they first became major export products for Jamaica [66]. Apart
from the bauxite/alumina sector, most of Jamaica’s minerals are in the early stages of
development. The sector accounts for approximately 2.2% of Jamaica’s GDP and employs
around 6000 workers, mostly Jamaicans [66].
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Jamaica has a long history of mining bauxite and manufacturing alumina and holds
among the world’s largest reserves of the mineral. Initial industry growth was driven
by foreign direct investment by North American companies, followed by government
acquisition of assets in the 1980s, as several foreign companies divested their interests [65].
Significantly, several large foreign-owned companies are now actively seeking to establish
businesses on the island [64]. Jamaica’s bauxite and alumina industry is vulnerable to
fluctuations in the commodity prices; however, the country has also undergone a gradual
decline in the quality of the aluminum content in its bauxite ore, a function of the sector’s
long history of ore depletion [65].

Jamaica is an indebted, small island, developing state, but it has seen good progress in
key areas of human development over the past three decades [64,65]. Since 1990, life ex-
pectancy has increased from 72.1 years to 76.1 years. Approximately 4.7% of the population
suffers from multidimensional poverty, indicating that while progress has been encour-
aging, work remains to be done to address the challenges faced by the most vulnerable
Jamaicans [65]. In the World Happiness Report 2023, Jamaica ranks 68 out of 137 countries,
with a score of 5.703 out of 8.0 for an average life evaluation of happiness based on a
three-year average (2020–2022), making Jamaica the highest ranked Caribbean country for
happiness [8]. Jamaica ranks 107 in the same sample of countries with a happiness gap of
4.267 between the top and bottom halves of the population. High rates of crime remain
a problem and are a strain on economic growth for Jamaica: the country ranked 81 out
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of 163 countries on the 2022 Global Peace Index. Corruption remains a problem, though
the situation is improving. Jamaica ranked 69 out of 180 globally on Transparency Inter-
national’s 2022 Corruption Perceptions Index, with a score that has gradually plateaued
since 2017.

There is a very strong and positive informal system of social support between the
extractives industry and local communities, churches, and schools [64]. Establishing
formalized community engagement and documentation of social impact assessment and
corporate social responsibility by the sector may be important in the long term. The
establishment of Community Forums would provide a space for meaningful community
engagement, airing of grievances, and transparent redress mechanisms, which would
reduce the potential for conflict. A survey of 317 industrial mineral operations reported
an average of J$1.2 million per operation to local social funds. Overall, employment
is perceived by community residents to outweigh any adverse impacts of noise, dust,
and traffic, even when living close to operations, since there are limited employment
opportunities elsewhere in rural areas [64]. Revenues generated from the extractive industry
are largely integrated into the national budget. However, there is a perceived lack of open
or transparent data on how revenues from the sector are being distributed at the local,
regional, and national levels. The presence of additional informal, non-registered, and
illegal extractive operations represents a source of lost revenues for the government, and
audit results are stretched due to a high level of tax avoidance and non-compliance by
many operators [65].

The Intergovernmental Forum on Mining, Minerals, Metals, and Sustainable Develop-
ment (IGF), in collaboration with the Inter-American Development Bank (IADB), assessed
national, regional, and international laws, policies, conventions, and administrative frame-
works for mining and mineral development and management [65]. This work identified
the following key strengths in Jamaica’s mining laws and policies: (1) the government is
well advanced in the process of developing Jamaica’s first mining policy, which largely
reflects international best practice; (2) mining revenues are generated through a mix of
taxes, royalties, fees, and dividends (by December 2017, the levy had generated over USD
2.8 billion for the government), and (3) there are regulations and structures in place to man-
age the resettlement of communities or individuals impacted by the expansion of bauxite
mining. The same IGF assessment identified the following gaps in Jamaica’s mining laws
and policies: (1) The legal and policy framework governing mining in Jamaica is largely
outdated, and (2) the institutional structures governing the mining sector in Jamaica are
overlapping and convoluted. (3) Public participation remains low in mine decision-making
via the community councils established in communities adjacent to bauxite mining and alu-
mina manufacturing, and there is insufficient interaction between the affected stakeholders.
(4) There is no policy in place on local content and the promotion and support of local
goods and services providers who can support a mine site. (5) Environmental management
standards for surface and groundwater are not consistently and strictly monitored and
enforced within the entire sector, including quarries and pits, with appropriate penalties
given out for non-compliance [65].

Jamaica recognizes the importance of social protection for all citizens and its influence
on social stability, and further that the sustainable development of natural resources is
critical to building resilience to poverty. The need for viable social protection initiatives is
the focus of a proposed model that pairs social investments with economic growth, where
the identification of potential sources of growth, based on the island’s natural endowment
of resources, is of central importance in realizing the objectives of Priority 4 Natural
Resources Management of the UNDP’s country program focus [64]. For the mining sector
to be a central pillar of Jamaica’s continued development, as envisaged in its national
development plan—Vision 2030—a strong legal and policy framework is required that
maximizes the benefits accrued from the mining sector to the nation and communities, and
ultimately, that contributes to the happiness of the nation’s population [64,65]. Furthermore,
Crawford et al. [65] state that mining can play a significant role in Jamaica’s long-term social
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and economic development through generation of revenues for the government, creation
of employment, skills development, and business opportunities for local communities,
provision of the material inputs for infrastructure, and support of investments in education,
health, and clean technology.

5.2. Democratic Republic of Congo (DRC)

The Democratic Republic of Congo (DRC) is the largest country in sub-Saharan Africa,
with an estimated population of close to 110 million [66]. The DRC has an abundance of
natural wealth (Figure 14), including a multitude of minerals, such as diamonds, gold, cop-
per, cobalt, cassiterite (tin ore), and coltan, as well as timber, coffee, and oil and gas [67,68].
The DRC is rich in natural resources and has 70% of the world’s cobalt. Minerals such as
lithium and cobalt are key components in supporting the world’s transition away from
fossil fuels, putting the DRC at the center of the decarbonization transition, with potential
benefits from foreign investment, revenue, and job creation [68].

The DRC is among the five poorest nations in the world. In 2022, nearly 62% of
Congolese people, around 60 million, lived on less than $2.15 a day, with about one out of
six people living in extreme poverty in the DRC [66]. It ranked 179 out of 191 countries and
territories worldwide on the 2022 Human Development Index. In the World Happiness
Report 2023, the DRC ranks 133 out of 137 countries, with a score of 3.207 out of 8.0 for an
average life evaluation of happiness based on a three-year average (2020–2022), and has the
second largest happiness gap between the top and bottom halves of the population of the
same sample of countries, with a gap of 6.063 [8]. The DRC has huge economic potential,
being well-endowed with natural resources, yet very little of the revenue from natural
resource exploitation has been used to contribute to the country’s overall development or
to raise its peoples’ living standards [67].

For much of its recent history, the hunger for minerals has caused environmental
damage and provoked violent conflict, contributing to the country’s protracted humanitar-
ian crisis [69]. Most people in the DRC have not benefited from the wealth derived from
minerals’ extraction, and a long history of conflict, political upheaval and instability, and
authoritarian rule have led to an ongoing humanitarian crisis [70]. Part of the challenge
is that the institutional history of the DRC is profoundly shaped by the extraction of re-
sources, which has historically not benefited local communities. This and other governance
challenges have led to insecurity and poverty, which create the conditions for cycles of
violence [70]. The link between natural resource exploitation and human rights violations
dates to colonial times [71].

The two Congolese wars of 1996 and 1998 represented a major setback to development,
causing the destruction of a great deal of infrastructure and propagating the practice of
resource pillaging under the pretext of funding the war efforts [70]. The forestry and
mining sectors had been primarily controlled by civilians, even though some of the profits
were channeled to the military. With the start of the first war, however, natural resource
exploitation became heavily militarized. After 1996, these sectors gradually fell under
the control of the new national army, foreign armies, and different armed groups. As a
result, the mining, forestry, and trading regions became increasingly militarized, leading to
escalating violence against the civilian population [70]. The illicit exploitation of natural
resources and the accompanying violations of human rights and international humanitarian
law could not have taken place on such a large scale had there not been customers willing
to trade in these resources. Buyers included not only traders in the DRC and neighboring
countries, but also private companies registered in other countries, including multinationals.
The impunity for crimes committed in the context of natural resource exploitation in the
DRC reflects the broader absence of justice for violations of human rights and international
humanitarian law throughout the country [70]. The DRC ranked 158 out of 163 countries in
the 2022 Global Peace Index, and 166 of 180 countries in Transparency International’s 2022
Corruption Perceptions Index.
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There are indications that a new social contract may be emerging between the state
and its citizens, with the roll-out of free primary education, and increased transparency and
public sector reforms [66]. Economic growth increased to 8.6% in 2022, keeping the strong
momentum from 2021 (6.2%). Mining sector investment and exports remain the key drivers
of growth; however, growth in non-mining sectors was modest, slowing down to 3.0%
in 2022, from 4.5% in 2021. The DRC’s economy remains vulnerable to commodity price
swings and the growth performance of major trading partners, which might be disturbed
by geopolitical conflicts [71].

Despite conflict prevention and stabilization efforts, pockets of insecurity persist
in the country, particularly in the eastern mineral-rich regions (Figure 14) [71]. Growth
needs to be inclusive and sustainable, in partnership with the government, in promoting a
diversified development model [70]. The DRC Chamber of Mines is a structure created to
pilot work related to the mining sector in the DRC, within the Federation of Companies
of Congo and as a member of the Association of Mining Industries of Southern Africa
(MIASA). The mission of the Chamber is to: establish a development program for economic
activities in different sectors or sub-sectors, ensure compliance with legislation, ethics, and
environmental standards of member companies, and support social dialogue between
companies in the sector [71].

The DRC’s economic development and role in the wider green transition must focus
on creating decent work for marginalized communities, young people, and women. For
example, the UNEP is working with the DRC’s government to develop a national plan
for the extraction of minerals such as cobalt and are also exploring whether local and
international institutions can help resolve conflict around mineral extraction, including
through processes such as revenue sharing and dispute resolution [68]. Considering the
persistent conflicts in the east, the DRC’s immediate challenge is to strengthen security
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and maintain political and macroeconomic stability while stepping up ongoing reforms to
ensure sustainable growth [71].

5.3. Mongolia

Mongolia is one of the world’s most sparsely populated countries, with a population of
just over 3 million. Historically, the land-locked country relied on herding and agriculture
practices but, in more recent years, it has become increasingly reliant on the mining sector.
Mongolia has extensive deposits of coal, copper, fluorspar, gold, iron, petroleum, tungsten,
uranium, and zinc (Figure 15). Mongolia has 160 coal deposits with total estimated coal
resources of 179 billion tons, representing about 10% of the global coal reserves, and
accounts for approximately 4% of the world’s production of fluorspar and 8% of the
world’s reserves (22 million metric tons) Trankmann 2018 [69]; Chung, 2022 [72]; Varada,
2022 [73]; Borodyna et al., 2023 [74]. The mineral resource wealth of Mongolia is estimated at
USD 1–3 trillion, with coal, copper, and gold being the principal reserves [75]. Mongolia’s
abundant natural resources and mineral deposits have been the basis for its economic
expansion over the past 20 years (Figure 15). Mongolia’s top exports are copper, coal, fuels
and petroleum oils, precious metals, wool, and salts and stones. In 2021, the extractive sector
contributed to 90% of exports and 24% of Mongolia’s GDP. In addition, the underdeveloped
industrial sector makes the country heavily dependent on imports for around 90% of its
domestic consumption [74].
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In 2001, the Canadian company Ivanhoe Mines discovered gold, copper, and molybde-
num at the Oyu Tolgoi project in southern Mongolia [77]. The expectation was to extract
500,000 tons of copper annually for the next 50 years. Economic growth came to a grinding
halt in 2016, when mining prices fell and the economy of China, Mongolia’s largest export
partner, began to stagnate. The national debt ballooned, and the country entered a period
of economic crisis, to the point where the International Monetary Fund approved a USD
5.5 billion bailout package in 2017. In 2019, Rio Tinto projected that sustainable copper pro-
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duction at Oyu Tolgoi would begin in 2021, but that date was recently pushed to 2023 [75].
Following the conclusion of a USD 4.4 billion financing agreement with 20 international
lenders, the second phase of exploration of the Oyu Tolgoi project—now one-third owned
by the Mongolian government and the remainder by Rio Tinto—is moving forward. The
Oyu Tolgoi Project is predicted to boost the economy and create jobs, with a largely Mongo-
lian workforce expected to peak at 3000 people. Oyu Tolgoi alone is set to account for 30
percent of the country’s GDP in the future and to help recover investment across multiple
sectors, from construction to services [78].

Following the democratic transition in 1990, Mongolia has made significant strides,
with a free-market economy and a democracy that has become a role model in the region.
They rolled out poverty reduction programs in line with the Millennium Development
Goals that saw half a million Mongolians lifted out of poverty. Mongolia has also entered
the category of high human development countries [78] and was ranked at 96 out of
191 in the 2022 Human Development Index. On the back of the large stock of resources
and immense foreign investment inflows to the mining sector, Mongolia has been one
of the fastest-growing economies. Real GDP growth averaged 9% over the past decade
(Figure 16) [77]. The higher real GDP growth rate is attributed to foreign direct investment
in the Oyu Tolgoi copper-gold mine and to an increase in coal exports. The mining sector
employed 22,045 people out of the country’s total employment rate of 68,305 [75]. In the
World Happiness Report 2023, Mongolia ranks 61 out of 137 countries with a score of
5.840 out of 8.0 for an average life evaluation of happiness based on a three-year average
(2020–2022) and ranks 38 in the same sample of countries with a happiness gap of 3.118
between the top and bottom halves of the population [8].
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Despite its abundant natural resources, Mongolia’s economy faces significant chal-
lenges, including high inflation, a high level of debt, and high dependence on the extractive
sector for economic growth. Mongolia’s high dependency on commodity exports makes its
economy vulnerable to external price shocks and repeated boom–bust cycles in commodity
markets owing to little domestic and international diversification. Mongolia also has a
low level of trade integration with the world and is highly dependent on trade with its
neighbors [77,79]. Reliance on mining only will not be enough to increase the economic base
and generate sufficient employment. While mining represents 22 percent of Mongolia’s
GDP and state revenues, it accounts for only 4 percent of jobs, according to the Economic
and Social Commission for Asia and the Pacific (UNESCAP)78]; in contrast, agriculture
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creates 28 percent of jobs, while contributing 14 percent of the GDP [78]. Mongolia also
continues to lag when it comes to tackling corruption, which, along with frequent changes
to government policies, contributes to lower levels of public trust in the government and re-
straints on public sector efficiency [79]. Mongolia is currently ranked 116 of 180 countries in
Transparency International’s 2022 Corruption Perceptions Index, with a steadily decreasing
score since 2015, indicating rising corruption.

Mining activities have also been associated with serious adverse human rights im-
pacts, including on the rights to health, housing, water, and sanitation [80]. Disparities
are emerging between urban, semi-urban, and rural populations. The poverty rate is
lowest in Ulaanbaatar with 16.9 percent, and increases as remoteness increases, with an
average rate of 27.9 percent in rural districts. Increasing soil, water, and air pollution are
exposing populations in the capital city to health hazards. As of the 2013 population census,
only 27.3 percent of the country’s population had ‘improved’ sanitation facilities and only
68.1 percent had ‘improved’ drinking water sources [78]. Local livestock herders need water
to sustain their livelihoods, but in a country increasingly starved of the precious resource,
Oyu Tolgoi is draining the national supply with rapidly increasing water requirements,
projected to be 920 L per second [77]. A group of herders forced to resettle in areas with
little access to resources due to the mine expansion filed a complaint stating that they were
manipulated into signing unfair compensation contracts. For herder communities, access-
ing water in the desert is the basis of their livelihood, and thousands of traditional livestock
herders are moving to the mines as the desire to escape poverty becomes stronger than
ever [77,80]. Public investment suffers from weak project selection and implementation,
inadequate coordination between government agencies, and the excessive powers of the
parliament to introduce poorly designed projects in the capital budget. Moreover, a lack
of transparency and capacity in public procurement and politically motivated awarding
of contracts also result in a low efficiency of infrastructure projects in terms of time and
cost [77].

In Mongolia, the Environmental Governance Program (EGP) supports the govern-
ment and civil society in improving the environmental and social outcomes of the mining
sector, focusing on the following areas [81]: (1) improvement of the environmental regu-
latory framework and enforcement mechanisms through strengthening of the rule of law
and human rights principles in the mining sector; (2) support for meaningful participa-
tion, collaboration, and mutual responsibility of the stakeholders in broader processes of
decision-making to decrease social inequality, environmental degradation, and human
rights violations; (3) capacity development of the key stakeholders for better management
of the natural resources [81]. Mongolian laws oblige the government to conduct an envi-
ronmental impact assessment that also includes a social dimension before granting mining
licenses [80]. Mongolia is also an early adopter of the new global Sustainable Develop-
ment Goals (SDGs) to end poverty, combat inequality, and protect the planet. Parliament
approved Mongolia’s Sustainable Development Vision 2030 (SDV), translating the global
goals into the Mongolian context. The key to achieving the objectives articulated in Mon-
golia’s SDV and the SDGs will be to ensure that the country can transform the growth
potential from its vast mineral wealth into inclusive and environmentally sustainable de-
velopment [78]. Considering the size and multinational complexities of the mining sector,
regulatory tools in this area need to be sophisticated to ensure sustainable and inclusive
growth [80].

The Australian Government has been working with the Government of Mongolia, the
Ministry of Mining and Heavy Industry, and the Mineral Resources and Petroleum Author-
ity in establishing the National Geological Survey (NGS) and improving the dissemination
of mining-related information to the public and information concerning relevant legislation
and policies [82]. This project also aims to improve opportunities for Mongolians to find
skilled employment and improve the technical capabilities of both the government and the
Mongolian private sector to ensure the extractive industry development leads to national as
well as local development opportunities. With such a dominant position in the economy, a
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well-managed extractives sector is crucial to Mongolia’s long-term prosperity and reducing
poverty [76].

Despite its rapid economic growth in the 2000s and 2010s (Figure 16), the economic
shocks of the last few years have been difficult for the Mongolian people (Borodyna et al.,
2023). With its relatively small population, vast mineral resources, big neighboring markets,
and the launch of underground mining operations at Oyu Tolgoi—the largest mining
project in its history—Mongolia can use these opportunities to strengthen its resilience to
the economic shocks of the future and build a robust industrial economy. Mongolia should
continue its efforts to strengthen its institutional capacity. International experience shows
that institutional quality is the predominant determining factor of the success or failure
of any policy. Economic growth in resource-abundant countries is strongly related to the
quality of institutions [83].

6. Summary Statements and Implications for Geoscientists

This paper has reviewed a range of commonly assessed metrics that analyze and
score countries on the basis of economic, societal, psychological, governance, and human
rights/personal freedom parameters. The general conclusions with respect to Gross Na-
tional Happiness (GNH) are linked to reasonable personal living standards coupled with
fair and just governance, equitable wealth distribution, and wide degrees of freedom with
respect to human rights. We then asked the question: where do extractive industries and the
wealth they generate fit into the Gross National Happiness paradigm? We examined a wide
range of evidence from global statistics, Papua New Guinea case studies, and experiences
in Jamaica, the DRC, and Mongolia. We conclude with the following statements:

• It is possible for a country to achieve high scores with respect to GNH and conduct
significant extractive industry operations as a part of the national economy. Finland,
the USA, Canada, Australia, Mongolia, Kazakhstan, and numerous South American
and Middle eastern countries provide evidence for this.

• The ‘common assumption or perception’ that high levels of extractive industry and
the generated wealth must translate to higher levels of GNH is a delusion. There are
many examples of a lack of correlation between GNH and extractive industries from
local to national to continental scales.

• Hydrocarbon-rich countries have made more progress, generally speaking, with
respect to GNH than mineral-rich countries.

• The extractive industry must work in genuine democratic, mutually respectful partner-
ship with governments, institutions of governance and regulation, and communities
to firstly strengthen holistic governance, which in turn will increase the probability of
EI-generated wealth translating to increased scores of GNH. If in-country governance
is not addressed as a corporate priority, some studies indicate that the benefits of EI are
minimal to negative, with the possibility of the social license to operate being denied.

• Passive approaches to improving the translation of extractive industry-generated
wealth, such as the Extractive Industry Transparency Initiative (EITI), are useful
for developing data, baselines, and monitoring purposes. They are not particularly
effective, however, in directly translating extractive industry wealth into GNH. If they
were, they would demonstrate a measurable positive impact on GNH scores in all
countries that have signed up to passive approaches such as EITI. This paper clearly
showed that this is not the case.

• Countries that have developed more sophisticated mechanisms of ‘democratizing’
issues around extractive industries, enabling/influencing decisions to occur from
the grass roots level through to local and national governance levels, have a higher
probability of translating extractive industry wealth into GNH than those countries
whose ‘democratizing’ approaches are limited. As noted above, the companies work-
ing respectfully with governments, institutions, and communities can optimize the
GNH and increase the possibilities with respect to EIs. Additionally, countries with
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strong centralized state controls can strongly influence the translation of EI-generated
wealth into increased GNH, if this forms a part of their governing philosophy.

• There are examples at a local scale of extractive industries significantly improving the
GNH of the local communities; usually, this is the case when industry has taken a
proactive role.

• Industry must play a far more active role in translating its activities into local, regional,
national, and global GNH. An overly concentrated focus on company profit and
shareholder return can never accommodate the holistic, sophisticated approaches that
GNH proposes, or the positive outcomes it promotes. In most ways, the profit and
shareholder return approach is the antithesis of GNH as it is narrowly focuses on the
successful outcomes of the elite few. The key conclusion of this paper is that industry
must partner far more effectively and actively with all other partners involved in
extractive industries and widen the scope of ‘success’ to fully integrate, in meaningful
and measurable ways, the paradigm of GNH.

What are the potential implications for geoscientists from this study? Figure 16 ex-
plores aspects of this based on the ‘interconnected paradigm’, as espoused by Petterson [84].
Interconnected geoscience (Figure 17) asks the geoscientist to go beyond a narrow def-
inition of the role of the geoscientist and to view themselves within an interconnected
world: a world influenced by the thinking and actions of the geoscientist [84]. Developing
the conclusions above, for example, it is apparent that many geoscientists, whether at the
exploration or production/on-site extraction stage, have numerous interactions with local
communities. A healthy mutual respect is essential for successful and sustainable extractive
industry progress in any region. If, for example, a geoscientist finds themselves within a
culture different to the one they were conditioned within, the development of an increased
understanding and respect for local worldviews, cultures, and values is a vital approach.
Healthy co-communication and co-sharing of knowledge helps build a mutually trusting
relationship. A detached and realistic analysis of how the extractive operation in which the
geoscientist operates can optimally benefit the local, regional, and national communities is
optimal. As geoscientists become increasingly influential within the management structure
of an extractive industry, their interconnected approach can open conversations and direct
decision-making. A reduction of any ‘us and them’ culture between company and commu-
nity can only be of mutual benefit. Consideration of issues such as localization of skills,
increasing employment opportunities, profit sharing, and investing in local socio-economic
wellbeing are practical approaches to a more harmonious co-existence. Geoscientists can
take up the challenge of becoming more involved in these wider issues. Increasingly in
‘western’ countries, even for those with a tradition in extractive industries, a culture of
anti-extractive industry and a lack of social acceptance of mining is increasing [26]. This,
in turn, influences the choice of young people in future careers, many of whom are disin-
centivized to study geoscience, linking it with a ‘dirty’, ‘polluting’, and ‘socially divisive’
industry [42]. If geoscientists adopted a more open pan-disciplinary and interconnected
approach, along with their essential core skills and knowledge, there would be a range
of downstream benefits, including an enhanced societal image of extractive industries, a
louder and more influential voice in company decision-making, and a likely improvement
in happiness scores at local, regional, and national/international scales.
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7. Conclusions

Although there have been several socio-economic indicators used in past studies
to measure the Human Happiness Index, we believe this topic is much more complex
than it seems, as these complexities are compounded by intricate human behavior fueled
by each human society’s immediate “needs” versus “wants”. We agree that a “one-size-
fits-all” approach may not adequately address the happiness (or lack thereof) index for
different countries and people. However, a systematic, bottom-up approach to engaging all
stakeholders, from the initial project exploration through to the development and extraction
of natural resources, may address the happiness aspirations of impacted communities and
societies from the onset of the project initiation stage, leading to a more transparent and
beneficial outcome for all. We also recognize that happiness is polymorphic in nature and
changes with time, being directly proportional to defined human values at any given time.
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