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ABSTRACT 
 

While increased global economic integration, global forms of governance, globally inter-

linked social and environmental developments are often referred to as globalisation, the 

impact of globalisation process on sustainable development is yet to be explored. This 

called for a need to investigate the relationship between globalisation and sustainable 

development in a measurable form. A better way to study variables in measurable form 

was done by using indicator analysis. To get an overview of development process of any 

country in a sustainable way, there was need to study process through developing 

indices. In research methodology, firstly, a measure of globalisation has been developed 

using variables that best fit the definitions, secondly, the constructed globalisation index 

has been linked to domains of sustainability using indicators of health, climate change 

and alternative energy, and in third and last phase alternative projections of the future 

have been developed based on ‘foreseeable’ events. Data analysis performed using 

statistical software, SPSS. This research work emphasized the role of industrial 

development that underpins sustainable development and also creates interaction 

between different sectors of the society. This research also played an important role in 

making policies for sustainable development globally that broaden and clarify the notion 

of globalisation positively to make it workable from individual to global level. The role of 

policy choices in shaping the future have been highlighted in the scenarios. 
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SUMMARY 
 

In the past few decades, global processes in every domain of life have become more 

integrated than any previous times. While increased global economic integration, global 

forms of governance, globally inter-linked social and environmental developments are 

often referred to as globalisation, the impact of globalisation process on sustainable 

development is yet to be explored. . This calls for a need to investigate the relationship 

between globalisation and sustainable development in a measurable form. (Chapter 1) 

A better way to study variables in measurable form can be done by using indicator 

analysis. To get an overview of development process of any country in a sustainable 

way, there is need to study process through developing indices. An overview of existing 

literature on quantifying the process globalisation through indices suggests that in most 

of the indices the definition of globalisation used has more economic indicators and 

employ more weightage to economic domain in comparison to other domains. Thus, a 

measure of globalisation, called Globalisation Convergence Index (GCI) is to be 

developed that encompasses various domains which treat all variables equally. The 

constructed index, GCI, will then be linked with domains of sustainable development 

namely health, climate change indicators and renewable energy. 

Chapter 2 discusses the methodology used in the study. It includes methodology of GCI 

construction, analysis of the GCI and domains of sustainable development, and scenario 

development to draw future picture of health, climate change and alternative energy in 

the era of globalisation. The GCI is constructed in four stages. The first stage is 

conceptual and choices are made about which variable are most relevant and should be 

included in the index. In the second stage, suitable quantitative measures are identified 

for these variables. In the third stage, each variable is transformed to an index with a 

zero to one hundred scale. Higher values denote more globalisation. The data are then 

transformed–on the domain level–according to the percentiles of the base year (2008) 

distribution (using the formula ((Vi - Vmin)/(Vmax - Vmin) × 100). In the last and final stage, 

a weighted sum of the measures is calculated to produce the final score, which is then 
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used to rank and compare countries. The “most globalised” country has the highest 

score. Within each domain, every variable is equally weighted. The GCI scores are simply 

added, i.e., all domains receive the same weight. In this thesis, we use the GCI 

calculated for 2012. Next, indictors for each domain of sustainable development –

health, climate change, and alternative energy have been selected from various reliable 

sources. The selected indicators are then linked with GCI using different statistical 

analyses. In scenario development, research methods are used to construct scenario of 

health, climate change and alternative energy in predicting impacts of globalisation on 

these domains. 

Chapter 3 Globalisation and Sustainable Development 

This study sheds light on the definition and measurement of the two terms that are 

widely used, but very narrowly defined by scientific community, corporate sector, 

governments, etc. Globalisation and sustainable development. This study aims to define 

these terms as broadly as possible and devise a measure to quantify these terms. 

Globalisation Convergence Index has been developed to combine different domains of 

globalisation into one index. GCI is used to evaluate the consequences of globalisation in 

a rational and scientific manner. Sustainable development (coined in 1978) exists with 

different definitions having various interpretations favoring the interpreter’s own 

interest. This study serves to clarify the notion of sustainable development from various 

interpretations and defines it from the purpose of coining this term. i.e. aim of achieving 

global sustainability that is environment-centric. Different sustainability indicators from 

different domains are used to measure sustainable development. 

Chapter 4 Sustainability Indices 

This chapter measures impacts of globalisation process on the sustainability of world 

developments in the light of sustainability indices to analyse if more globalised countries 

are doing better in terms of sustainable development and its dimensions. Globalisation 

Convergence Index (GCI) is linked with indices of sustainability from different 
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dimensions. The results seem to suggest that the process of globalisation may pave the 

way for developments in sustainable way. 

Chapter 5 Health Care System 

This chapter analyses sustainability of health care system in the era of globalisation. 

Health indicators are linked with globalisation index, GCI to analyse if more globalised 

countries are also providing better health care system on every level in a sustainable 

way. Results seem to suggest that as countries get globalised, their health system 

improved. 

Chapter 6 Climate Change 

Little to disagree with the benefits that globalisation brings to many, it is also true that 

globalisation showed its disastrous impact in many areas, of which climate change 

remains the mostly and worst affected area. This study explores linkages of globalisation 

with indicators of human-induced climate change. Anthropogenic climate change is 

caused due to emission of harmful gases to the environment from industrial and 

transport sector. Growth in industrial and transport sector is key in strengthening 

process of globalisation. This study contributes in this area by linking industrialization 

with globalisation on the one hand and climate change on the other.  The findings 

suggest that more globalised countries are those which are more industrialized. At the 

same time, they are also the ones which affect the climate the most through industrial 

emissions. There are indications that while total global emissions are on the rise, 

industrial emissions of industrialized countries have decreased relative to past while 

those of industrializing countries increased.  

Chapter 7 Alternative Energy 

Energy usage plays vital role in the spread of globalisation has posed challenges in 

achieving the goal of global sustainability. The purpose of this study is to measure the 

harm caused by C-intensive source of energy i.e. fossil fuels on a global scale, and to 

measure the efforts by nations at local, regional and global levels in steps towards 
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sustainable energy future. As proved in results, current state of globalisation has many 

hurdles in achieving goal of sustainability due to industrial activities in oil based 

economies and transport of industrial goods via free trade. The solution of 

unsustainable globalisation does not lie in switching to alternative energy; it’s our 

economic behavior towards nature that is causing unsustainability. 

Chapter 8 Future picture of globalisation 

This chapter is built upon scenario development to identify potential signs that mark the 

various transitional phases as early warnings of unsustainable development due to 

globalisation. The chapter focuses on drawing future picture of globalisation process in 

the next 10 years from the context of sustainability by keeping an eye on past 

predictions which proved wrong by overlooking certain factors. Projections show if 

under globalisation strong policy actions are taken in collaboration from all 

stakeholders, sustainability targets can be achieved in many areas. 

 

Chapter 9 gives conclusion of the study conducted with aim of defining the globalisation 

as broadly as possible and investigates its impacts of domains of sustainable 

development. Globalisation in its current form is far more complex and hard to manage 

than any previous times. The benefits of globalisation have become offset by negative 

consequences of globalisation mainly by industrialization. This study explored impacts of 

globalisation on health, climate change and alternative energy. The findings suggests 

that countries having high level globalisation achieved some success in moving towards 

sustainability by improvements in health care system, stabilizing climate change, and 

increased use of alternative energy, but, the cost of making processes sustainable in the 

era of globalisation is too high and thus cannot be followed by every country. it is also 

argued that if some countries have success in sustainability and other unsustainable 

practices are continued in other parts of world, then it cannot be regarded as global 

sustainability. Since globalisation has no boundaries, so do environment; Sustainability 

need to be implemented in its full form at all level from local to regional to global. 
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1. INTRODUCTION 

1.1 MEASURING DEVELOPMENT IN GLOBALISING WORLD 

During the last few decades, human dynamics, institutional change, political relations 

and the global environment have become successively more intertwined.  While 

increased global economic integration, global forms of governance, globally inter-linked 

social and environmental developments are often referred to as globalisation, the 

impact of globalisation process on sustainable development is yet to be explored. This 

calls for a need to investigate the relationship between globalisation and sustainable 

development in a measurable form. A better way to study variables in measurable form 

can be done by using indicator analysis. To get an overview of development process of 

any country in a sustainable way, there is need to study process through developing 

indices.  

Several indices developed in the past addressing the issue of sustainability and 

globalisation (Ods, Paper, & Carlos, 2006). Nearly all globalisation indices developed 

heavily favoring economic dimensions (for example see (Arribas, Pérez, & Tortosa-

Ausina, 2009; Lockwood, 2004; O’Neill, 2004)) and missing the important aspects of 

sustainability, while all sustainability indices developed so far highlight particular aspect 

of sustainability at a time and failing to cover the complete definition of sustainable 

development. This way of measuring country progress can lead to contradicting results. 

(Moffatt, Hanley, & Wilson, 2001) 

There exists common disagreement factor between the two terms –globalisation and 

sustainable development i.e. there is no unanimously-agreed upon definition of 

globalisation.  It means different things to different people, while in the case of 

sustainable development, there is no agreement on how to incorporate and implement 

sustainable development in environmental policies at national, regional and global level. 

It’s also clear that globalisation is something more than a purely economic phenomenon 

manifesting itself on a global scale. Among the more visible manifestations of 
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globalisation are the greater international movement of goods and services, financial 

capital, information and people.  In addition, there are technological developments, new 

and enhanced legal systems and institutions which facilitate these flows. Such 

developments are facilitated by the freer trade of more differentiated products as well 

as by tourism and immigration. 

Globalisation is also perceived as creating new threats to sustainable development; a 

term coined in conference on World Conference on Environment and Development 

(WCED) in 1978 that emphasis the need of the integration of development and 

environment. (WCED, 1987). There are fears that globalisation process may create new 

threats to human security in terms of financial volatility, political and cultural insecurity 

and environmental degradation.   

There are many ways of describing the complexity of global dynamics including 

relationship between globalisation and sustainable development, none of which are 

perfect.  However, light can be shed on the increasing complexity of our global system 

by the process of measuring globalisation and by linking it with domains of sustainability 

that could enhance our insight into the functioning of it. 

This study investigates the relationship between globalisation and sustainable 

development with aim to contribute to the deeper understanding of the efforts towards 

transition of global developments on sustainable pathway in order to achieve the target 

of global sustainability. 

1.2 THE USE OF GLOBALISATION INDICES 

Several attempts have been made to quantify the process of globalisation, including 

empirical data on its factors, causes and effects. Several indexes have been designed all 

heavily favouring the economic dimension, lacking a multi-domain approach, which the 

qualitative analysis of globalisation offers so abundantly.  

The World Market Research Centre G-Index: The G-Index, published by the WMRC, is a 

primarily economic-based index (90 per cent of the weight).  The remaining ten per cent 
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is devoted to technology (specifically, telephone traffic and the number of internet 

hosts each account for five per cent).  While acknowledging that globalisation has 

profound political implications, the WMRC define globalisation as ‘the ever closer 

knitting together of a one-world economy’.  In an attempt to measure the ‘depth, 

breadth and richness of the broadest range of economic links binding an economy to 

the rest of the world’, the world economy is categorised into ‘old economy’ and ‘new 

economy’.1 

The second selected index is called the Maastricht Globalisation Index, “MGI” published 

in 2009. It covers 117 countries. It differs from the ATK/FP on a range of points: the 

processing of data, the choice of the variables, the weights of the variables, and the 

interpretation of the outcome. Also, the authors of the MGI have researched the 

conceptual basis of globalisation in more detail. They have introduced two new 

variables to the composite index: the ecological deficit and the trade in arms. (Martens 

& Zywietz, 2006) 

The ATK/FP is a broader index and probably the most widely-known measure of 

globalisation.2  In addition, many alternative globalisation indices use the ATK/FP index 

as their benchmark.  The ATK/FP was first published in 2001 and covers 62 countries 

using 14 indicators.  This relatively small number of countries account for 96 per cent of 

the world’s GDP and 84 per cent of the world’s population.  It divides the measurement 

of globalisation into the economy, the political system, migration and tourism. It covers 

political engagement, technology, personal contact and economic integration on global 

scale.  Political factors are assigned half the weight of foreign direct investment, with 

the entire economic portion of the index having six times the weight of the political 

portion.  

Alternative recent attempts to quantify globalisation include (Salamon & Sokolowski, 

2004) Global Civil Society Index.  It is intended to measure citizens’ political 

                                                           
1 See (Randolph, 2001). 

2 The report titled Measuring Globalisation is published annually in Foreign Policy magazine. 
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participation, prevalence of civil society groups and tolerance towards immigrants, 

among other factors. Their method of constructing the index is similar to that of the 

Human Development Index, i.e., the individual variables are included in the overall index 

additively. 

(Al-Rodhan, Stoudmann, & Herd, 2006) propose a globalisation matrix to analyse the 

impact of certain topical issues on the state, religion and the international system.3  The 

authors employ political, economic, societal, military and environmental variables.  

(Kluver & Fu, 2004) focus on cultural globalisation.  While they discuss a number of 

obvious symbols of globalisation, such as Starbucks, their index only includes the 

volume of traded books and newspapers scaled by population.  (Miles & Posner, 2008) 

suggest the number of bilateral and multilateral treaties as measure of political 

integration.  According to their data, states entered more than 40,000 bilateral and 

more than 600 multilateral treaties since World War II, with an increasing rate of treaty-

making since then, at least among the most active states.  Another interesting measure 

of political integration is introduced in (Nitsch, 2005).  He compiles data on travel 

activities of the heads of state of France, Germany and the United States between 1948 

and 2003, comprising 1513 official travels. (Andersen & Herbertsson, 2005) provide 

what is essentially a replication of the actual economic flows sub-index provided by KOF, 

but for a smaller number of years and countries.  

(Heshmati, 2006) provides another replication of earlier work, but includes tests for 

stability and discussion. Another globalisation index mainly following the approach of 

ATK/FP has been developed by the Centre for the Study of Globalisation and 

Regionalisation (CSGR) at the University of Warwick.4  The CSGR index covers 119 

countries and includes the number of books, films and newspapers as indicators of 

globalisation. (K-W, Pang, & Ng, 2007) provide a similar analysis for 62 countries over 

the period 1998-2002.  More specifically, Li et al. complement the variables used in 

                                                           
3 See (Kale, 2004) who discusses the link between, religion, spirituality and globalisation. 

4 See (Lockwood & Redoano, 2005) 
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ATK/FP by incorporating two variables describing an economy’s pattern of external 

trade.  

(O’Neill, 2004) calculate a Growth Environment Score for a cross section of 170 

countries in order to capture the principal factors contributing to economic growth.  

They include 13 variables that have been shown to robustly influence economic growth 

in the economics literature.  The individual data are converted to indices on a 0-10 scale 

and the overall index is derived as a simple average of the individual indices. 

(Riezman, Whalley, & Zhang, 2005) construct measures of globalisation by comparing 

actual data to data generated by counterfactual full integration equilibrium.  While 

offering some information about the relative ranking of countries they fail to obtain 

robust and reliable ordinal measures of globalisation.  An additional problem of their 

approach is their reliance on simple general equilibrium models which are based on the 

assumption of perfect competition.5 (Arribas et al., 2009) employ network analysis 

techniques and focus on trade flows for 59 countries over the period 1967 to 2004.  

Basically, the authors define a country as fully globalised when the sum of its exports 

equals its GDP and its exports to all other countries are proportional to the size of the 

recipient economy (i.e., the export to GDP ratio for each country should be the same).  

More recently the (OECD, 2005a, 2005b) is also involved in work on economic 

globalisation indicators, but does not construct of a composite index of globalisation. 

1.3 DOMAINS OF SUSTAINABLE DEVELOPMENT 

The term sustainable development coined in World Conference on Environment and 

Development in Brundtland Report define the term as ‘development that meets the 

need of present generation without compromising the future ability to meet their own 

need’. (WCED, 1987) This definition calls for the transition in all areas of development to 

achieve the goal of global sustainability. For a development in a country to be 

sustainable it has to be supported by economic sustainability, good governance, political 

                                                           
5 See (De Lombaerde, 2007) 
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stability, food security, gender equity, environment friendly society, and energy 

resource availability.  

1.4 OBJECTIVES 

The primary objective is to derive at a comprehensive measure of globalisation. Based 

on these measures, we can investigate the impact of globalisation on, for example, 

indicators of sustainability, health care system, environmental degradation and energy 

usage. 

The research objectives are therefore: 

 To analyse the mechanisms and patterns of globalisation by developing globalisation 

index 

 To explore the linkage between globalisation and sustainable transitions, both 

historical as well as in steering future sustainable transitions. 

 To analyse the multi-level dynamics of the interaction between globalisation 

processes and specific impacts and indicators of sustainable development, like 

health transitions, human-induced climatic conditions, and energy dependency. 

 To identify potential signs that mark the various transitional phases as early 

warnings of unsustainable development due to globalisation. 

1.5 RESEARCH QUESTIONS 

This research aims to seek the answers of global dynamics including the complex 

relationship between globalisation and sustainable development through following 

hypotheses: 

1. How to fully capture a comprehensive measure of globalisation onto one scale 

i.e. by developing globalisation index? 

2. What perspectives do globalisation offer on how can we manage developments 

onto sustainable pathways? Also, has globalisation the potential to pave the way 

for sustainability? 

3. How advancement in the level of globalisation is bringing improvement in health 

care system? Also, does less globalised mean deteriorating health conditions? 
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4.  Is becoming more globalised means more environmentally degraded? If there is 

a possibility of having globalisation that is environment-friendly? 

5. How industrial production based on conventional energy sources (fossil fuels) 

leading globalisation towards unsustainability? Is there a need of transformation 

in current industrial production patterns by switching to alternative energy 

means? 

6. What are the characteristics of transition from sustainable to unsustainable 

development due to globalisation? It also needs to be asked if there is a 

transition period or the process abrupt; the duration of such a transition period; 

how can it be recognized; how can the negative developments in this period be 

reversed? 

1.6 METHODOLOGY AND OUTLINE 

In first phase of research, literature is performed on existing globalisation indices and 

gaps are identified where further improvement can be made. Theoretical key concepts 

concerning globalisation are elaborated from historical and current perspectives. Key 

indicators that define globalisation as a process, impact or as consequence from various 

domains in measurable format are identified. A modified and updated form of 

globalisation index is produced using key indicators. The updated form of globalisation 

index is then employed to measure regional changes to allow comparison of the degree 

and changes in globalisation for large number of countries. 

In the next phase, the index of globalisation is linked to sustainability indicators to 

analyse if more globalised countries are doing better in terms of sustainable 

development. Indices that broadly define sustainable development are identified. The 

analyses are done using relationship between globalisation index and different indices 

of sustainability. Statistical tests are performed to find correlation between globalisation 

index and sustainability indices. 

The globalisation index is linked to other domains of sustainability. These domains 

include health, climate change and alternative energy. Hypotheses made in these 
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domains test the impact of level of globalisation on health, climate change and 

alternative energy. Relevant data are collected and analyses are performed to test the 

hypotheses stated for each of the three domains of sustainable development. Separate 

papers are produced on the basis of results. Different statistical software like SPSS is 

used to perform data analysis. 

In the third and last phase, future picture of globalisation process in the form of 

scenarios are drawn from the context of sustainability based on present and past state 

of globalisation. The future picture shows future trends in the form of different 

development paths, also called as alternative worlds. In the thesis, for alternative paths, 

different set of scenarios for each of the dimensions of sustainability driven by process 

of globalisation are constructed. Different scenario show different dominating factor 

holding particular future. 
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2. METHODOLOGY 

This methodology chapter presents framework to apply number of research methods in 

answering objectives and research questions of this thesis. Number of research methods 

applied is divided into three sections namely integrated model, correlation research, 

and integrated scenarios 

2.1 INTEGRATED MODEL 

In the first section, the objective of analysing the mechanism and patterns of 

globalisation will be answered by developing a measure of globalisation, called as 

Globalisation Convergence or GCI. The constructed index of globalisation, GCI, is based 

on previously constructed globalisation index, Maastricht Globalisation Index or MGI 

(Martens & Raza, 2008). The GCI is constructed in a four-stage process following the 

steps mentioned in (Martens and Raza, 2009) and (OECD, 2008) for the construction of 

composite index. A summary of calculation stages is given in Table 1. 

Table 1 Summary of calculation stages 

Ist stage conceptual framework Defining the concept (theoretical framework; 

linking various sub-groups and underlying 

indicators) 

IInd stage identification of suitable 

quantitative measures and 

imputation of missing data 

Availability of quality indicators; selection 

based on relevance to definition of 

globalisation; proxy measures can be used 

when desired data are unavailable. 

For imputation: replacing the missing value for 

given year with a value from previous year, 

called cold deck imputation  

IIIrd 

stage 

data normalization (carried out to 

renders the variables comparable) 

Indicator data having different measurement 

units need to be normalize to make the data 

comparable. 

IVth 

stage 

weighted sum of measure Final score is produced by calculating sum of 

equal weighted domain, which is then used to 

rank and compare countries. Highest score in 

the index indicates most globalised country. 
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2.1.1 First Stage 

Conceptual framework 

The first stage in the construction of the index is to develop theoretical framework 

which provides definition of the concept of measuring globalisation.  Our primary 

objective is to derive a comprehensive measure of globalisation that has to be relevant, 

robust, transparent and needs to add value (i.e., to not be redundant) (Martens & Raza, 

2009). Indices used in the previous research have been criticized for their lack of 

theoretical foundation and relevance and their lack of robustness (Lockwood, 2004; 

Scholte, 2002). Other measure of globalisation that differ from the concept as identified 

by (Lockwood, 2004) –namely internationalization, liberalization, universalisation and 

westernization- are especially challenging in this context. Moreover, measure of 

globalisation must not simple be measure of economic development, which appeared to 

have in many potential measure of globalisation. Therefore, definition of globalisation 

should refer to the process in its current state, including social, cultural and 

environmental factors. Hence, contemporary globalisation is defined as the 

intensification of cross-national interactions that promote the establishment of trans-

national structures and the global integration of cultural, economic, ecological, political, 

technological and social processes on global, supra-national, national, regional and local 

levels (Rennen & Martens, 2003).  A measure of globalisation, Globalisation 

Convergence Index (GCI), is developed on the basis of definition of contemporary 

globalisation. GCI is built upon Maastricht Globalisation Index to improve upon the 

existing indices. A pluralistic approach to globalisation with its domains is shown in 

Figure 1. 
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Figure 1 A pluralistic approach to globalisation (Rennen & Martens, 2003) 

 

2.1.2 Second stage 

Identification of suitable quantitative measures 

In the next stage, suitable quantitative measures are identified which are most relevant 

to the concept as defined in first stage. Following selection criteria are identified for 

choosing the indicators to be included in the index.  

 Whether an indicator should be included or not depends on definition of 

phenomenon being measured. 

 The selected indicator should be as precise as possible; only relevant data should 

be used 

 Selected indicator should describe the phenomenon being measured. 

After the identification of selection criterion, next step is to select data on following 

basis: 
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 Variables should be selected on the basis of their relevance, analytical 

soundness, timeliness, and accessibility. 

 Proxy measures can only be used when the desired data are not available. 

After careful consideration of selection criteria, the variables will be selected to include 

in the index. 

2.1.3 Third stage 

Data normalization 

In the third stage, following Dreher (2006), each variable is transformed to an index with 

a zero to hundred scale. Higher values denote more globalisation. The reason for using 

this procedure of variable transformation over other procedures is because of its 

advantage that a variable’s actual weight in the index is not overly affected by its 

distribution. Consequently, the results are no longer driven by extreme outlying 

observations and missing values. The data are then transformed on the domain level 

according to the percentiles of the base year (2008) distribution using the min-max 

formula. The normalization procedure employed here is called panel normalization. The 

advantage of using this particular procedure over other normalization procedures is that 

it normalize data for several years at the same time which gives well-behaved results in 

terms of sensitivity to extreme values. 

2.1.4 Final stage 

Weighted sum of measure and ranking 

In the last and final stage, a weighted sum of the measures is calculated to produce the 

final score, which is then used to rank and compare countries. The “most globalised” 

country has the highest score. Every variable is weighted equally within each domain. 

The final score are obtained by the simple addition of all domain scores, which receives 

the same weight. 
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2.2 CORRELATION RESEARCH 

Statistical Research methods in this section will be applied to explore the linkages 

between globalisation and sustainable development and its domains. The objective is to 

evaluate the overall impact of globalisation on sustainability indicators, and to analyse if 

globalised countries are also better performers in terms of sustainable development. 

For this purpose, a measure of globalisation is linked with a) sustainability indices and b) 

domains of sustainable development. 

2.2.1 Sustainability indices 

Although, there exists many perspectives that define the concept of sustainable 

development from different positions, there is no agreed upon definition of sustainable 

development till date. An overview of different concepts of sustainable development is 

reported in (Kemp & Martens, 2007; Martens, 2006). It begins with the focus on 

environmental protection has evolved with the period of time as a concept that 

integrates economical, environmental and societal dimensions. (UNDESA, 2001) The 

concept of sustainable development with the objective of maintaining quality of life and 

well-being is still in a state of being defined by experts’ point of view from different 

disciplines. Despite of this fact of not having true definition of sustainable development, 

its fundamentals are clear that are to maintain the integrity of earth system, ensuring a 

proper functioning economy, improving well-being and health care system, we use 

analytical approach to operationalize the concept of sustainable development by 

employing the use of indicators. 

The researchers attempt to capture the focus of sustainability indicators as technical 

problem instead of considering it as a political or social challenge. The issue with this 

approach lies in the fact that technical approach is based on ‘ability’ to measure it, while 

social challenge require ‘need’ to measure the challenge. This ongoing search for 

indicators will be continued until we find answers of following questions, ‘what is that 

need to be sustained which is a normative question’. 
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Many sustainability models based on indicators from different domains have been 

developed (and still developing). Yet, no one gives a complete picture that defines 

sustainability in a comprehensive manner. This shows that there exists no single set of 

indicators that serve the purpose of measuring sustainability adequately. 

The areas of sustainability are focused on depletion of resources according to some, for 

others sustainability covers environmental issues, (irreversible) pollution and 

conservation of nature, food security. Some consider sustainability has aspects of 

quality of one’s life and person’s well-being. To find answers if the current process of 

globalisation is sustainable (or not), we select indicators of sustainability from different 

domains whose list and details are given in the Chapter 4. 

2.2.2 Domains of sustainable development 

 

2.2.3 Health 

To find answers of possible linkages between globalisation and health, we employed 

indicator based approach in Chapter 5. GCI will be used as a measure of globalisation to 

assess its impact on health indicators with the correction for possible confounding 

factors. To understand the strength of relationship between nation’s level of 

globalisation and the status of health care system of people in a country, selected health 

indicators will be used based on World Health Statistics. 

The association of globalisation and its domains with selected health indicators will be 

found using correlation analysis. For this purpose non-parametric Spearman’s 

correlations analysis will be performed. 

Next, we will apply Least Squares (LS) simple linear regression analysis and multiple 

regression analysis to get understanding of the likely association between the GCI, and 

health indicators selected for analysis. 

2.2.4 Climate Change 

To answer questions about the overall impact of globalisation, we will link Globalisation 

Convergence Index with indicators of climate change i.e. by measuring emissions of 
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greenhouse gases to the environment to analyse if more globalised countries are doing 

better in terms of climate change (Chapter 6).  

This study will explore the association between globalisation –GCI and its domains- and 

climate change indicators by employing correlation analysis, regression analysis, with 

control for per capita growth of Gross Domestic Product (GDP) and independent sample 

T-Tests. 

2.2.5 Alternative energy 

Hypothesis for this study is that more globalised countries, having high growth rates as 

well as high energy consumption, are also capable of protecting environment in a better 

way to achieve goal of sustainable energy future from alternative energy usage. 

We use indicator based approach to test hypothesis by linking Globalisation 

Convergence Index (GCI), a measure of globalisation, with indicators of sustainable 

energy use. The indicators of sustainable energy are selected from three broad domains 

(Environment, Economy and Social) as defined by United Nations and World Bank. 

Among the list of sustainable energy indicators, some serve as drivers, while others 

serve as outcome variable. Details can be found in Chapter 7. 

The design of the study is stated as: the GCI will be linked with sustainable energy 

indicators using correlation analysis to test the strength of relationship between the two 

indicators. Regression analyses will be performed to assess the variance as explained by 

GCI (independent variable) in the variables of sustainable energy (dependent variable) 

with control for confounding factors. 

2.3 INTEGRATED SCENARIOS 

In the third and last section of methodology, research methods are used  to identify 

potential signs that mark the various transitional phases as early warnings of 

unsustainable development due to globalisation. It is done by developing future 

scenarios of globalisation. 

Scenario analysis is done to explore highly uncertain future by storytelling and next 

quantified in terms of demographic, socio-economic and technological development. 
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‘Story and Simulation’ (SAS) approach is used in Chapter 8 for scenario development. 

SAS approach consists of two parts.  First one is story telling i.e. qualitative part about 

how future events will unfold. Second one is simulation i.e. quantitative part 

complement with facts; model calculation; numerical estimate of future environmental 

indicator. Generally, a scenario has following elements:  

a. Description of step-wise changes for e.g. in climate change scenarios, 

temperature change over time. 

b. Driving forces: main factors or determinants than influence the step-wise 

changes such as population, economic growth, and technological changes. 

c. Base year: beginning year of scenario 

d. Time horizon and time steps: describes the most distant year covered by a 

scenario with time steps 

e. Story line: narrative description of scenario which highlight its main features and 

the relationship between scenario driving forces and its main features. 

We will conduct scenario analysis using the method employed by Futures Group for 

scenario construction (Glenn & Gordon, 2003). A detailed description of the method is 

given in methodology section of Chapter 8. 
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3. MEASURING GLOBALISATION USING INDICATORS 

3.1 INTRODUCTION 

CONSTRUCTION OF THE GLOBALISATION CONVERGENCE INDEX (GCI) 

This chapter is about globalisation index that is updated on the basis of MGI which is 

developed by Martens & Daniel (2006) and Martens & Raza (2008). The updated version 

of globalisation index, called Globalisation Convergence Index or GCI, has data updated 

to 2012 and contains new variables which were not present in the previous versions. 

The definitions of variables used in the index show the connectedness and integration of 

a nation with outside world in those variables in the context of globalisation. It should 

be noted that the definition of globalisation is not limited to variables used in the index. 

Our attempt is to measure globalisation using variables that could define globalisation 

as closely as possible. 

3.1.1 Reason for calling the index GCI 

Convergence theory holds that as national boundaries are of less relevance in the 

political, technological and business arenas, so too local differences in social and culture 

will be less. On that basis, it can be stated that more globalised countries are also more 

converged. Based on this hypothesis, we called this index as Globalisation Convergence 

Index (GCI) 

3.1.2 Addition of new variables to GCI 

Five new variables have been introduced to the index with the aim of defining 

globalisation as broadly as possible also as closely as possible. Names of new variables 

with their definitions are given below. Complete list of domains and indicators used in 

the construction of GCI are given in Table 2. 

i. ‘UN General Assembly Voting Response’ under politics domain 

ii. GDP annual growth under economy domain 

iii. Personal Remittances under economy domain 

iv. International Students under social & culture domain 
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 ‘UN General Assembly Voting Response’ in politics domain 

To add variable in the political domain of globalisation, such a variable is needed that 

not just show statistical value of a variable, but also show numbers that are changing 

actively as interactive process. A mere statistics on country affiliations with international 

organizations cannot represent political voice, a variable with dynamic character i.e. 

actively changing numbers do. To give dynamic character to political domain, we add 

‘UN voting response’ under variable ‘Global Political Consensus’ replaced by 

‘International Organization’ variable used in the previous index. The newly added 

variable shows dynamic characteristic of political domain globalisation, while 

‘International Organization’ variable has non-dynamic characteristic of political-

globalisation. Since globalisation is an on-going process, variables having dynamic 

characteristic give better definition of globalisation than variables with non-dynamic 

characteristic.  

GDP annual growth in economy domain 

GDP growth variable is added to the index to measure economic aspect of globalisation. 

This variable can be considered more as outcome of globalisation process than as a 

variable that defines globalisation. Detailed explanation of adding this variable to index 

is given in the next section. 

Personal Remittances in economy domain 

This variable has been used as contribution factor in economic globalisation.  People 

who left their country of residence keep in contact with their country of residence by 

sending money back to their home country. Personal remittance helps in building 

nation’s economy especially those of low developed counties in globalised world. 

International Students in social & culture domain 

Students studying abroad contribute in the spread of social and cultural domain of 

globalisation. Some existing variables in the previous versions of MGI have been 
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replaced in the GCI for the following reasons: non-availability of data (Private Capital 

Flows in Economy); significant reduction in peoples’ trend of using that variable 

(Telephone users in Technology); non-dynamic characteristic of variable (International 

Organization in Politics) 
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Table 2: Globalisation Convergence Index (GCI): Domains and Indicators 

Category Variable name Variable definition 

Politics Embassies Absolute number of in-country 

embassies and high-commissions. 

Global Political 

Consensus    

(UN Voting Response) 

Response of countries on resolutions 

presented in General Assembly 

meetings. 

Military Military expenditure as a share of GDP. 

Economy Trade Imports + Exports of goods and services 

as a share of GDP 

FDI Gross Foreign Direct Stocks as a share of 

GDP. 

GDP growth Annual percentage growth rate 

Remittances Personal remittances as a share of GDP 

Social & Culture Tourism International arrivals + departures per 

100 inhabitants 

Migrants Those who changes their country of 

usual residence per 100 inhabitant 

International Students International students studying abroad 

as a share of population 

Technology Cellular Number of cellular as a share of 

population 

Internet Internet users as a share of population 

Ecology Ecological Footprint Ecological deficit in gha 



 

24 
 

3.2 GLOBALISATION CONVERGENCE INDEX (GCI): DOMAIN AND INDICATORS  

3.2.1 Political Domain 

Embassies 

First among the indicators of political integration are the diplomatic relations that form 

the historical basis for the communication between countries. The more important  links 

to the outside world are, the more diplomatic links countries will establish to stay 

informed, protect their interests, and facilitate communication. Since no aggregated 

statistics on diplomatic relations are available on a global level however, we use the 

number of in-country embassies and high commissions as listed in the Europe World 

Yearbook. The data is available for nearly all countries worldwide but has to be 

corrected for country size, since especially very small countries often cannot justify the 

expense of many embassies and instead accredit one representative in several 

countries. (Martens & Raza, 2009) 

 

UN Voting Response  

UN General Assembly (GA) meetings held every year in which member countries 

participate and debate on different issues occurring at local, regional and global levels 

across the world and adopt resolutions by voting on those issues. Various issues 

discussed in GA meetings including regional conflicts, global issues, global conflicts, 

global environmental problems and political matters. Countries while debating on 

different issues or resolutions in General Assembly meetings are more concerned with 

acting along the majority with the aim to reach at resolution being discussed. While, 

there are also some countries that take their stance –or use their voting power- against 

the majority on issue for whatever reason. Also, there are countries that abstain from 

voting process by not participating in the voting process of the resolution. Participation 

of countries in UN GA voting is a dynamic process that measures the uniformity in 

response of countries on resolution presented in UN GA meeting. 
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Data are collected for participation and voting response of member countries on 

resolutions presented in UN General Assembly meetings for two years i.e. 2012 and 

2008. Source of the data was United Nations General Assembly resolution database. 

Values are assigned for every response i.e. score 1 was assigned to countries that act 

along majority sentiment; point 0 was assigned to countries that act against majority 

sentiment; while -1 point is given to countries that abstain did not participate in voting 

process. Absent member countries were not included in total score. At the end, average 

of all scores was calculated for each country which gives results between 0 and 1. 

Military Expenditure 

Military Expenditure measures the involvement of country’s military-industrial complex 

with the rest of the world. Military expenditure data were collected from Stockholm 

International Peace Research Institute (SIPRI). It includes all current and capital 

expenditures which includes all current and capital expenditures on the armed forces, 

including peacekeeping forces; defense ministries and other government agencies 

engaged in defense projects; paramilitary forces, if these are judged to be trained and 

equipped for military operations; and military space activities. Such expenditures 

include military and civil personnel, including retirement pensions of military personnel 

and social services for personnel; operation and maintenance; procurement; military 

research and development; and military aid (in the military expenditures of the donor 

country). (World Bank, 2013) 

Trade in conventional arms compiled by SIPRI has data available for selected number of 

countries. To make the data internationally comparable, a country’s trade in 

conventional arms is correlated to its military expenditure. Since a large share of the 

trade is in “big ticket” items and programmes that are approved and recorded in one 

year may actually take several years to deliver and service, a moving three-year average 

is used. The period is arbitrary but offers a reasonable compromise between data 

availability and the need to smooth the data for infrequent, large purchases. (Martens & 

Raza, 2009) 



 

26 
 

3.2.2 Economic Domain 

Trade in goods and services 

Similar to other globalisation indices, global trade intensity is included as a measure of 

the intensity of economic globalisation in the index. It is also used in Maastricht 

Globalisation Index 2008. Trade intensity is defined as the sum of a country’s exports 

and imports of goods and services as a share of GDP. The source of the data for this 

indicator is taken from World Development Indicator 2012 (World Bank, 2012) which is 

the World Bank’s premier annual compilation of data about development. Trade in 

services has brought new challenges to the statistical process as it is far easier to value 

goods physically crossing border checkpoints than valuing services e.g. data processing 

or telecommunications that are outsourced to another county. However, the data is 

widely available and generally reliable. 

Foreign Direct Investment (FDI) Stocks 

As included in MGI 2008, FDI is added to the globalisation index as an indicator of 

financial openness. FDI stock is defined as the value of the share of their capital and 

reserves (including retained profits) attributable to the parent enterprise, plus the 

indebtedness of affiliates to the parent enterprise (UNCTAD, 2012).  This indicator 

differs from the standard measure of FDI, which captures only inward investment. 

However, the direction of the flow is less important that the volume when measuring 

the phenomenon like globalisation. FDI brings investment in a country via foreign firm 

which has long term involvement and has cascading effects throughout an entire 

economy.  It exposes local companies to foreign technical innovations, management 

styles, techniques as well as increased direct competition.  

GDP growth 

This variable, not appeared in other globalisation indices including MGI, is added to the 

index to measure the economic aspect of globalisation. GDP growth is related to income 

level rise of nations’ inhabitants. This variable can be considered more as outcome of 
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globalisation process than as a variable that defines globalisation. Globalisation 

facilitates in technology transfer to a country and because of technology transfer there 

is enhancement of goods produced within country. The more production of goods leads 

to search of new markets to sell its products. It also increases the income level of 

nations’ inhabitants. Product export to new markets and income level rise both increase 

GDP of a country i.e. high GDP growth. And as a result, high GDP growth transfers more 

technology to country makes country becomes more globalised. GDP growth and 

globalisation both affects positively to each other. This positive relationship is illustrated 

in Figure 2. 

Annual GDP growth measures the rate of growth in economy on yearly basis. Source of 

the data for GDP growth is World Development Indicators 2012 which is the World 

Bank’s premier annual compilation of data about development.  

Personal Remittances 

Personal remittance is a contributing indicator of economic-globalisation that supports 

in the growth of nation’s economy. People who migrated to other countries and serve 

there by providing labor at competitive rate. By this way migrants contribute in the 

growth of other economy and also their home economy by sending money home called 

personal remittances. It is defined as personal transfers consist of all current transfer in 

cash made or received by resident households to or from nonresident households 

(World Development Indicators 2012). Personal remittance is considered as second 

source of income particularly in developing countries. It remains a stable source of 

income even in economic downturn. Thus, the economic impact of migration and 

personal remittance on home economy is important aspect of contemporary 

globalisation. Relationship of personal remittances with globalisation is shown in Figure 

3.  
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Figure 2: Relationship between globalisation and GDP growth. 

3.2.3 Social & Cultural Domain 

International Tourism 

Tourism is a measure of social-connectedness of people on the move across the globe. 

Tourism brings people in contact with each other. It changes attitudes and promotes 

understanding between cultures that would otherwise have little contact. As a major 

economic activity, it can bring prosperity to regions with no other resources than the 

natural beauty of the surroundings or the cultural value of historic sites. Tourism has 

grown steadily in the last century, the major impetus being cheaper air travel. It 

represents an important part of globalisation and is therefore included in the index. The 

source of the data is World Tourism Organization and is calculated for two periods with 

5 years average as a share of population. The data provide the sum of international 

inbound and outbound tourists, i.e. the number of visitors who travel to a country other 

than their usual residence for a period not exceeding twelve months and whose main 

purpose in visiting is not employment related. The data on inbound and outbound 

tourists refer to the number of arrivals and departures, not to the number of people 
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traveling. Thus a person who makes several trips to and from a country during a given 

period is counted each time as a new arrival and new departure (UNWTO, 2012). 

 

Figure 3: Relationship between Personal Remittances and Globalisation 

 

International Migration 

People who change their country of usual residence are considered as migrants. It is 

defined by United Nations Population Division as the net total of migrants during the 

period, that is, the total number of immigrants less the annual number of emigrants 

(UNPD, 2013). Migrants not only serve the country where they have been migrated, but 

also contribute in the growth of home economy by send money home. Migrants also 

help their fellow country-men by serving as a bridge between both countries –home and 

country where person is migrated- in creating job opportunities.  The data are 

calculated for two years as a share of population per 100 people. Source of the data is 

United Nations Population Division. 
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International Students 

The share of country’s population that lives in the country as foreign students with the 

status of non-permanent resident of that country. International Students add details to 

the picture of the intensity of the cultural aspect of globalisation. In the past few years, 

there is a sharp rise in the growth of international students around the world. Students 

from several countries travel thousands miles to study in foreign university not only add 

value to economy of the receiving country, but also brings lot to learn about other 

country’s cultures, cuisines and languages. Students contribute in the economic growth 

of their home country by proper utilization of their learning after returning back upon 

completion of their studies. The indicator of international students added to the index 

as a share of population. Source of the data is United Nations Educational, Scientific and 

Cultural Organization (UNESCO, 2012). Distance learning is new way of learning 

knowledge –with some online universities offer  degree courses- make easy access to 

quality education to students who cannot afford to pay travel and accommodation costs 

in countries abroad. The data for students registered in online degree courses outside 

their country are not accounted for in the index. 

3.2.4 Technological Domain 

Internet Users 

Internet play important role in connecting the world via web. Internet use measures the 

intensity of technological aspect of globalisation. Internet users are included in the 

index as a share of country’s population. The original source of the indicator is 

International Telecommunication Union (ITU, 2012) with the data taken from World 

Development Indicators 2012. Internet use acts as global medium that keep 

international community informed about world affairs, global movements and human 

right abuses with few clicks while sitting at one place anywhere in the world. However, 

there might be some negative effects of using this technology; online users who keep 

their data ‘safely’ over internet can be used by government officials in the name of 

security. 
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Cellular users 

Another indicator that measure technological aspect of globalisation is the use of cell 

phones. Number of people using cell phones became so widespread –and keeps on 

growing- at high pace in very short span of time shows high rate of connectivity across 

the world. Indicator included in the index as mobile cellular subscription defined as 

subscription to a public mobile telephone service using cellular technology, which 

provides access to the public switched telephone network. It includes both post-paid 

and prepaid subscriptions (ITU, 2012). The original source is International 

Telecommunication Union with the data taken from World Development Indicators 

2012. Lower prices of cell phone made it affordable to common people even in low 

income countries.  

3.2.5 Environmental Domain 

Ecological deficit 

Increased human demand on world ecosystem services is causing global environment to 

degrade at unprecedented rate marks the importance of measuring nature’s bio-

capacity and human consumption of it. Ecological indicators, overlooked by other 

globalisation indices, measure the intensity of globalisation in the ecological domain. To 

establish a relationship of globalisation and global environment degradation is an 

important study, which is difficult to track on a country-by-country basis. However, a 

more promising approach could be to measure international linkages in terms of trade 

of goods that have a strong environment impact. Ecological footprint data offer a 

summary for many of these components since production and trade of these kinds of 

goods are summarized in a single indicator. The ecological footprint tracks humanity’s 

demand on the biosphere by comparing humanity’s consumption against the Earth’s 

regenerative capacity, or bio-capacity (WWF, 2012). Country with ecological deficit 

indicates that a country must “import space” from somewhere (or stop “exporting” it) 

or face rapid ecological degradation. Similarly, an ecological surplus offers opportunities 

to “export space” by trade in space-intensive goods and services. (Martens & Raza, 
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2009). Source of the data is World Wide Fund for Nature’s (WWF) taken from Living 

Planet Report. It provides ecological footprint and bio-capacity data in different 

categories namely cropland, grazing land, forest land, fishing ground, carbon and built 

up land and aggregate them into a single index, called the ecological deficit (WWF, 

2012). While, a country with no ecological deficit or surplus could be either completely 

autarchic or a major trader of its space which implies that the country is less dependent 

on outside linkages. A high ranking in the in this indicator denotes more involvement 

with the outside world and, accordingly, a more globalised country along this 

dimension. 

3.3 CALCULATION OF THE INDEX 

The index is constructed in a four-stage process following the steps mentioned in 

(Martens and Raza, 2009) and (OECD, 2008) for the construction of composite index. A 

summary of calculation stages is given in Table 3. Table is also presented here.  

Table 3 Summary of calculation stages 

Ist stage conceptual framework Defining the concept (theoretical framework; 

linking various sub-groups and underlying 

indicators) 

IInd stage identification of suitable 

quantitative measures and 

imputation of missing data 

Availability of quality indicators; selection 

based on relevance to definition of 

globalisation; proxy measures can be used 

when desired data are unavailable. 

For imputation: replacing the missing value for 

given year with a value from previous year, 

called cold deck imputation  

IIIrd 

stage 

data normalization (carried out to 

renders the variables comparable) 

Indicator data having different measurement 

units need to be normalize to make the data 

comparable. 

IVth 

stage 

weighted sum of measure Final score is produced by calculating sum of 

equal weighted domain, which is then used to 

rank and compare countries. Highest score in 

the index indicates most globalised country. 
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Four stages for the construction of the GCI are briefly explained here. Refer to Chapter 2 

for detailed explanation. 

In first stage of the index construction, a theoretical framework is developed which 

provides definition of the concept of measuring globalisation. The constructed index 

should have theoretical foundation, relevance and robustness.  The index should be 

comprehensive in its definition and does not measure economic growth only, but 

include other factors like political dimension, technological diffusion, social and cultural 

aspect and ecological factor.  

In the second stage, suitable quantitative measures are identified which are most 

relevant to the concept as defined in first stage. Indicators chosen should meet selection 

criteria which include decision on inclusion of variable on the basis of definition of 

globalisation; variable should be precise and relevant; and selected indicator should 

describe the phenomenon being measured. Proxy measures can be used in case of non-

availability of data. 

After careful consideration of selection criteria mentioned in second stage, the variables 

selected to be included in the index are presented in summary Table 4. List of domains 

and variables included in the GCI are shown in Table 2. The sources used to obtain data 

are provided at the end of thesis in Appendix I.6 

 

 

 

 

 

 

                                                           
6
 Interactive version of GCI 2012 is available and can be requested by the author. Snapshots are provided 

in Appendix II at the end of thesis. 
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Table 4 Quality dimensions of variables included in Globalisation Convergence Index 

Variable Type of 

variable 

(Input/Process

/Output) 

Accuracy (true values or 

estimates) 

Credibility 

(reliable 

source) 

Timeliness 

(length of time 

between data 

availability) 

Accessibility 

(access to data) 

Embassies Input True values Yes  No, paid 

subscription, 

used last year 

values 

UN Voting 

Response 

Process True values Yes Yearly, till 2012 Yes 

Military 

Expenditure 

Input true values, but includes 

more values 

Yes Yearly, till 2011 Yes 

Trade Input True values Yes Yearly, till 2011 Yes 

FDI Input True values, with estimates 

of few countries 

Yes Ten years 

interval (last 

reported year 

2010) 

Yes 

GDP growth Output True values Yes Yearly, till 2011 Yes 

Remittances Output True values Yes Yearly, till 2011 Yes 

Tourism Input True values, but calculated 

as no of trips made by 

people, not by number of 

people made trips 

Yes Yearly, till 2011 Yes 

Migrants Input True values Yes 5-year interval, 

till 2010 

Yes 

International 

Students 

Output Estimates Yes Yearly, till 2011 Yes 

Cellular Input True values, but represents 

no of subscriptions by 

people, not number of 

people who subscribed to 

cellular network. 

Yes Yearly, till 2011 Yes 
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Variable Type of 

variable 

(Input/Process

/Output) 

Accuracy (true values or 

estimates) 

Credibility 

(reliable 

source) 

Timeliness 

(length of time 

between data 

availability) 

Accessibility 

(access to data) 

Internet Input Yes Yes Yearly, till 2011 Yes 

Ecological 

Footprint 

Process Yes Yes Not regular 

interval 

Yes 

 

 

In the third stage, data for selected variables are normalized to a scale of zero to 

hundred. Normalization has advantage that it prevents data from being affected by 

variables’ actual weight. Base year used in index construction is 2008. 

In the fourth and final stage, a weighted sum of the measures is calculated to produce 

the final score, which is then used to rank and compare countries. The “most globalised” 

country has the highest score. Every variable is weighted equally within each domain. 

The final score are obtained by the simple addition of all domain scores, which receives 

the same weight. The GCI is calculated for 2008 and 2012. Top ten ranking of countries 

for 2012 and 2008 is presented in Table 5 and Table 6 below. Complete list of ranking 

and raw values can be found in the appendix III and appendix IV at the end of thesis. 
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Table 5 Top 10 ranking (total 117 countries) 

Rank GCI 2012 GCI 2008 

1 Belgium Ireland 

2 Ireland Netherlands 

3 Saudi Arabia United Kingdom 

4 Jordan Switzerland 

5 Kuwait Austria 

6 Austria Denmark 

7 Switzerland Belgium 

8 Netherlands Kuwait 

9 Malaysia Sweden 

10 United Kingdom Estonia 

 

Table 6 Top 15, Middle 15 and Bottom 15 countries list. (total 117 countries) 

Rank Top 15 Rank Middle 15 Rank Bottom 15 

1 Belgium 52 Canada 103 Bangladesh 

2 Ireland 53 Belarus 104 Laos 

3 Saudi Arabia 54 South Africa 105 Pakistan 

4 Jordan 55 Botswana 106 Mozambique 

5 Kuwait 56 Honduras 107 Haiti 

6 Austria 57 Turkmenistan 108 Benin 

7 Switzerland 58 Ukraine 109 Mali 

8 Netherlands 59 Japan 110 Togo 

9 Malaysia 60 Argentina 111 Guinea 

10 United Kingdom 61 Georgia 112 Rwanda 

11 Germany 62 Turkey 113 Burundi 

12 Denmark 63 Latvia 114 Gabon 

13 Estonia 64 Angola 115 Madagascar 

14 Sweden 65 Moldova 116 Bolivia 

15 Panama 66 Nigeria 117 Papua New Guinea 
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3.4 DISCUSSION 

DISCUSSION ON EQUAL WEIGHTING (EW) TECHNIQUE 

There are several options for assigning variable weights included in the index, all with 

their advantages in certain conditions. For human development index, for example, 

there might be subjective reason for assigning a priori weights (e.g., the belief that 

education is equally important as life expectancy). For globalisation, the case is less 

clear-cut. Since there is no agreed upon definition of what globalisation is, and even less 

agreement of the relative importance of its components, some authors have advocated 

the use of statistical methods to derive weights for the index components (e.g., (Dreher, 

2006; Lockwood, 2004; Noorbakhsh, 1998)). They evaluate the impact of using 

statistically optimal weights instead of a priori weights as significant but small in 

absolute terms. The modification adds considerable complexity to the index. It is 

possible that the cost in terms of complexity may fall short of the benefit. (Dreher, 

Gaston, Martens, & Boxem, 2010) Following the weighing technique used in the 

construction of MGI, GCI simply adds the individual dimensions to derive the weights. 

(Martens & Zywietz, 2006) 

Equal weighting means all variables are given the same weight. This essentially implies 

that all variables are “worth” the same in the composite, but it could also means that 

there might be insufficient knowledge of causal relationship of a lack of consensus on 

the alternative. In any case, it does not mean “no weights”, but implicitly implies that 

the weights are equal. Drawback of using EW could be noticed when grouping variables 

into dimensions and aggregating those into composite index (the dimensions grouping 

the larger number of variables will have higher weights). This could result in an 

unbalanced structure in the composite index (OECD, 2008). However, equal weighting 

method remains the simplest and most transparent form of weighing. 
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Figure 4 Development of globalisation across the domains by regions 

 

Discussion on Figure 4: 

In regional changes graph, economic indicator shows big change, while environment 

show least change. Social & Culture has negative change overall in all regions shows 

decrease in this domain. Biggest change (22.2) observed by Saudi Arabia (Rank: 3) and 

Jordan (Rank: 4). Least change observed by Papua New Guinea (-1.1). 
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4 GLOBALISATION IMPACTS ON SUSTAINABILITY 

4.1 INTRODUCTION 

 

In the process of globalisation, sustainability may or may not be in the same direction 

for all nations. Different countries may have different experiences bases on its degree of 

globalisation which may results in improving local environment or worsening the 

environment. This is also applicable for social or economic outcome of globalisation 

process. The domains of sustainable development are not necessarily associated with 

each other. And the factor that brings sustainability in a country may not be for global 

environment. Therefore, globalisation ends with that majority of the nations would 

want that all the factors of environment, societies and the economic system should be 

sustainable on global scale with the improvement in welfare and local environment for 

all nations. It is however less likely that globalisation achieve all of those objectives at 

the same time.  

The globalisation process appears to be so complex that require such integrated 

approach which combines social, economic and ecological aspects.  In the globalisation 

process, policy makers should have a critical eye on developments that take place in 

different domains simultaneously, and the growing interconnectedness needs to be the 

initiating point to design global policies in a sustainable way.  

There exists several other ways to describe the complex nature of process of 

globalisation, however, we use an indicator-based approach in this chapter. The 

objective of this chapter is to evaluate the overall impact of globalisation on 

sustainability indicators, and to analyse if globalised countries are also better 

performers in terms of sustainable development. For this purpose, a measure of 

globalisation called Globalisation Convergence Index (GCI) is linked with sustainability 

indices as measured by Human Development Index (HDI); Environmental Performance 

Index (EPI); GEF Benefits Index (GBI); Responsible Competitiveness Index (RCI); and 
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Sustainable Society Index (SSI). Details on the definition and methodology of 

globalisation and sustainability indices are explained in the later section of this chapter. 

4.2 LINKING GLOBALISATION WITH SUSTAINABILITY INDICATORS 

4.2.1 The Globalisation Convergence Index (GCI) 

The Globalisation Convergence Index, a measure of globalisation under domains of 

politics, economy, social & culture, technology and ecology is used. 

4.2.2 Sustainability indices 

Although, there exists many perspectives that define the concept of sustainable 

development from different positions, there is no agreed upon definition of sustainable 

development till date. An overview of different concepts of sustainable development is 

reported in (Kemp & Martens, 2007; Martens, 2006). It begins with the focus on 

environmental protection has evolved with the period of time as a concept that 

integrates economical, environmental and societal dimensions. (UNDESA, 2001) The 

concept of sustainable development with the objective of maintaining quality of life and 

well-being is still in a state of being defined by experts’ point of view from different 

disciplines. Despite of this fact of not having true definition of sustainable development, 

its fundamentals are clear that are to maintain the integrity of earth system, ensuring a 

proper functioning economy, improving wellbeing and health care system, we use 

analytical approach to operationalize the concept of sustainable development by 

employing the use of indicators. 

The researchers attempt to capture the focus of sustainability indicators as technical 

problem instead of considering it as a political or social challenge. The issue with this 

approach lies in the fact that technical approach is based on ‘ability’ to measure it, while 

social challenge require ‘need’ to measure the challenge. This ongoing search for 

indicators will be continued until we find answers of following questions, ‘what is that 

need to be sustained which is a normative question’. 

Many sustainability models based on indicators from different domains have been 

developed (and still developing). Yet, no one gives a complete picture that defines 
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sustainability in a comprehensive manner. This shows that there exists no single set of 

indicators that serve the purpose of measuring sustainability adequately. 

The areas of sustainability are focused on depletion of resources according to some, for 

others sustainability covers environmental issues, (irreversible) pollution and 

conservation of nature, food security. Some consider sustainability has aspects of 

quality of one’s life and person’s well-being. To find answers if the current process of 

globalisation is sustainable (or not), we select indicators of sustainability from different 

domains whose list and details are given in the next section. 

4.3 LIST OF SUSTAINABILITY INDICES 

4.3.1 Human Development Index (HDI) 

The Human Development Index is a composite index that measures performance of 

country in three basis dimensions: health, education, and living standards. Health 

domain is measured by life expectancy at birth; knowledge domain is measured by a 

combination of combining the expected years of schooling for a school-age child in a 

country and mean years of prior schooling for adults, and living standard is measured by 

Gross National Income (GNI). The HDI is calculated for 186 countries. Data for another 8 

countries were also presented for which complete data were not available. We used 

data from latest HDI index for the year 2013.  

Methodological improvement in the latest version HDI: 

Under the previous version of HDI 2008, the categories –health, education or knowledge 

and living standard- of composite index remain the same in the 2013 index. Health 

variable is still measured by life expectancy at birth. However, the education variables 

have changed to combined measure of expected years of schooling for a school-age child 

in a country and mean years of prior schooling for adults aged 25 and older from 

combined measure of adult literacy rate and school enrollment rates for all ages from 

primary to university going students. Living standard domain has also changed to per 

capita Gross National Income (GNI) from per capita Gross Domestic Product (GDP).With 

the purpose of improving the overall index the calculation method of the final index was 
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also changed to geometric mean from arithmetic mean which was used in the previous 

version of the HDI. All domains in the HDI2013 were assigned equal weights; the sub-

domains were also equally weighted on the basis of normative choice. 

4.3.2 Environmental Performance Index (EPI) 

The Environmental Performance Index (EPI) centers its focus on two overarching 

environmental objectives: a) reducing environmental stress on human health; and b) 

promoting ecosystem vitality and sound natural resource management. The EPI is a 

measure of result-oriented indicators based on data available in core policy categories. 

EPI also offers transparent visualization of strengths and weaknesses of their country’s 

progress for their political leaders to ‘ensure environmental sustainability’ with the 

intent to adopt Goal 7 of Millennium Development Goals (MDGs). The two objectives of 

EPI are calculated using 22 indicators under 10 policy objectives. The area covered in EPI 

calculation is for 132 countries. We use EPI scores for the year 2012. (Emerson et al., 

2012) 

4.3.3 Global Environmental Facility GEF Benefit Index (GBI) 

The Global Environmental Facility (GEF) Benefits Index (GBI) is designed to measure the 

potential to produce global environmental benefits in a specific area. Two separate 

indicators are assessed for the climate change and biodiversity focal areas. Here in this 

chapter, we employed the GBI for biodiversity potential which is scientifically based 

index that highlights the complex and highly uneven number of species distributed all 

across the globe and their threat status and diversity of habitat types. This index has 

data available from the IUCN for virtually all species including mammals, amphibians 

and endangered birds; country data for reptiles and vascular plants from World 

Resources Institute; country data for fish species from FishBase; and ecological 

characteristics of world terrestrial ecoregions from WWF International. These 

dimensions are combined into one measure having dimensional weights that highlight 

the consensus of conservation experts at the IUCN, GEF, WWF International, and other 

nongovernmental organizations. The GEF Benefits index has score from 0 (no 
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biodiversity potential) to 100 (maximum biodiversity potential). The GBI scores used in 

the index are calculated for the year 2008. (GEF, 2008) 

4.3.4 Responsible Competitiveness Index (RCI) 

Responsible competitiveness is measured with the objective to make sustainable 

development count in global markets by rewarding business practices in a way that 

delivers improved outputs in social, economical and environmental domains. This 

require economic success by the promotion of such business practices that functions in 

building  effective public policies, strengthening social conditions and supporting 

responsible markets. The RCI has been developed with the aim to emphasis on 

responsible business at all levels of development for country to create competition 

environment. The RCI has been designed by AccountAbility in collaboration with 

Brazilian business school Fundacao Dom Cabral. It analyse the progress of responsible 

business practice in 108 countries from all five continents with the coverage of over 96% 

of global GDP. (Zadek & MacGillivray, 2007) 

4.3.5 Sustainable Society Index (SSI) 

The Sustainable Society Index (SSI) is constructed with the aim to track nation’s 

performance towards sustainability using in three broad ways: human, economic and 

environment well-being. It has wide range of application for the assessment of 

relationship between human and environment. The conceptual basis of EPI lies under 

the definition of Brundtland Commission with the extension of including social aspect of 

human life. It serves as a powerful tool to effectively defining political actions needed to 

be taken on keeping nation’s economy on growth track with maintaining environmental 

well-being. EPI is constructed using 21 indicators under 9 categories for 150 countries. 

(SSF, 2012) 

4.4 MATERIAL & METHODS 

 

To show an indication of the crude association between the GCI and sustainability 

indices, the Spearman Correlation and regression outcome are given in Table 7. 
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Table 7 Spearman’s rho correlations for GCI and sustainability indices 

 HDI EPI GBI RCI SSI 

GCI 0.754
**
 0.403

**
 -0.308

**
 0.664

**
 0.221

*
 

GCI Domains      

Politics -0.094 -0.258
**
 0.460

**
 -0.079 -0.257

**
 

Economy -0.138 -0.098 -0.344
**
 -0.226

*
 0.031 

Social & Culture 0.715
**
 0.478

**
 -0.498

**
 0.663

**
 0.170 

Technology 0.925
**
 0.634

**
 -0.224

*
 0.815

**
 0.421

**
 

Ecology 0.394
**
 0.114 -0.270

**
 0.368

**
 0.013 

 

GCI Variables 
     

UN Voting -0.582
**
 -0.373

**
 0.258

**
 -0.457

**
 -0.139 

Embassies 0.486
**
 0.177 0.324

**
 0.394

**
 0.091 

Military -0.005 -0.186 -0.040 -0.050 -0.331
**
 

Trade 0.162 0.142 -0.499
**
 0.125 0.093 

FDI 0.553
**
 0.454

**
 -0.232

*
 0.539

**
 0.188

*
 

GDP  growth -0.538
**
 -0.465

**
 0.251

**
 -0.645

**
 -0.149 

Remittances -0.432
**
 -0.249

*
 -0.225

*
 -0.476

**
 0.081 

Tourism 0.801
**
 0.605

**
 -0.377

**
 0.735

**
 0.402

**
 

Migration 0.519
**
 0.371

**
 -0.087 0.630

**
 0.023 

Students 0.466
**
 0.200

*
 -0.572

**
 0.358

**
 0.040 

Internet 0.927
**
 0.633

**
 -0.186

*
 0.830

**
 0.405

**
 

Cellular 0.787
**
 0.475

**
 -0.236

*
 0.619

**
 0.375

**
 

Eco deficit 0.394
**
 0.114 -0.270

**
 0.368

**
 0.013 

* Significant at the 0.05 level (2-tailed); ** Significant at the 0.01 level (2-tailed) 

 

Data for linear regression between GCI and the sustainability indices were shown in 

Table 8 and Table 9. We use correlation analysis to develop some evidence that may 

hint at causality, acknowledging that correlation (and regression) cannot prove causality 

in such complex issue as globalisation is. 
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Table 8 Linear regression coefficients for GCI and sustainability indices 

 HDI EPI GBI(log) RCI SSI 

Constant 0.138** 36.359** 1.785** 23.062** 4.218** 

coefficient β 0.012** 0.372 -0.031** 0.707** 0.016** 

R-square 0.512 0.135 0.117 0.415 0.040 

* Significant at the 0.05 level (2-tailed); ** Significant at the 0.01 level (2-tailed) 

 

Table 9 Linear regression coefficients for GCI and the sustainability indices with control for per capita GDP growth 

 HDI EPI GBI(log) RCI SSI 

Constant 0.257** 46.437** 1.516** 36.997** 4.544** 

GCI coefficient β 0.011** 0.260** -0.028** 0.535** 0.012 

GDP growth p.c. 

coefficient β 

-0.111** -9.810** 0.251 -12.454** -0.302 

R-square 0.572 0.279 0.128 0.585 0.061 

* Significant at the 0.05 level (2-tailed); ** Significant at the 0.01 level (2-tailed) 

 

Table 10 T-test (means between low and high globalised countries) 

 HDI EPI GBI(log) RCI SSI 

T 8.168** 3.768** -3.266** 5.627** 1.909 

*** Significant at the 0.01 level (2-tailed) 

 

As can been seen from Table 7, all sustainability indices are significantly correlated with 

the GCI at the 0.01 significance level. The Human Development Index and the 

Responsible Competitiveness Index are highly positively correlated with the GCI, with 

Spearman correlation (rs) coefficients of 0.754 and 0.664 respectively. The GEF Benefits 

Index is significantly negatively correlated (rs = –0.308) with the GCI; EPI and SSI show 

least correlation with Spearman coefficient values of 0.403 and 0.221 respectively. 

Turning to the individual domains and variables of globalisation, Table 7 shows that the 

correlations are largely driven by the technological domain and the social and cultural 

domain of globalisation. Technological and social-cultural are significantly correlated 
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with all sustainability indices. Regarding the HDI and RCI, we fail to find any significant 

correlations associated with political domain of globalisation. Likewise, regarding the EPI 

and SSI, there is no significant correlation associated with economic domain of 

globalisation. Also, there is no significant correlation between SSI and social and cultural 

domain of globalisation, and EPI and ecological domain of globalisation. Also, see 

scatterplots of sustainability indices in Figure 5. 
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Figure 5 Scatter-plots and linear regression between GCI and sustainability indices 
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Table 8 shows the results of the regression analysis. According to the results, 

globalisation shows higher R-squared values of the HDI and RCI. The R-squared between 

GCI and GBI and RCI is smaller, while there is no relationship between the GCI and SSI. 

Table 9 shows the results of the regression analysis for MGI and the sustainability 

indices with control for GDP growth per capita. According to the results, globalisation 

shows high R-squared values (value above 0.50) for HDI and RCI, while EPI and GBI show 

small R-squared values and no relationship between GCI and SSI. Overall, control for 

GDP growth per capita, makes the relationship between GCI and the sustainability 

indices less significant. Table 10 reports result of T-test which shows means between 

low and high globalised countries. 

4.5 DISCUSSION 

There seems a noticeable difference in the results of sustainability indices as presented 

in the analysis. From the sustainability indicators, Human Development Index (HDI) and 

Responsible Competitiveness Index (RCI) do show the strongest association with the 

process of globalisation. 

The Human Development Index (HDI) is a measure of country’s average progress in 

three areas – healthy and long life, level of education and moderate standard of living. 

Progress in areas of human development is associated with level of earnings per capita 

(UNDP, 2013). Therefore HDI is mainly driven by economic and technological 

globalisation. 

Responsible Competitiveness strategies of businesses can be successful through the 

combination of well-designed public policy, motivated civil society and functional 

businesses. The driving forces behind the success of such business strategies are ‘policy 

drivers’ (such as signing and ratification of international treaties, stringency of 

environmental regulation, rigidity of employment index etc.); ‘business actions’ (e.g., 

efficacy of corporate boards, extent of staff training, ration of ISO certification); and 

‘social enablers’ (e.g., corruption perception index, press freedom, customer 

orientation, NGO membership). Countries with strong economies have capability to be 

more responsible towards the welfare of their people and environment; other factors 
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that drive competitiveness in a critical manner are education, technology, engaged 

citizens and rule of law (Zadek & MacGillivray, 2007).  

The positive correlation of the Environmental Performance Index (EPI) with the 

globalisation process shows the efforts of countries toward addressing issues and 

challenges towards environmental health and natural resource management. Strong 

policy choices and good governance are required to achieve the goal of maintaining 

balance between environmental health and ecosystem vitality. 

The low relationship exists between the level of globalisation and sustainable society 

index. As the SSI is the most comprehensive measure of sustainability, the possibility of 

such association lies in the fact that both positive and negative aspects of globalisation 

are highlighted in the sub-indicators of the SSI. We could not find any significant 

relationship between the biodiversity potential and the level of globalisation; this may 

be due to complex nature of globalisation-biodiversity relationship, also biodiversity 

measure is independent of country level so difficult to compare. 

It is evident that all indices have variables and data on national level, without 

mentioning of specific spatial dimension. Globalisation addresses issues related to 

sustainable development at such level that make measurement difficult, for example, 

global environmental issues, irreversible pollution, cultural integration, declining health 

care system globally. For instance, the data do not say anything about most globalised 

countries with high HDI or EPI because they outsourced their industries to other part of 

the world to enjoy the livelihood at home at the expense of polluting others’ 

environment or they are benefiting from resources produced at lower costs, but with 

deteriorating health issue in low income countries.  

4.6 CONCLUSION 

Analyses have been conducted to investigate the impact of process of globalisation on 

the sustainability of world development as measured by sustainability indices. The 

results show that the characteristics of globalisation process are more complex and 

more surprising than anticipated. Out of many global assessments done over the years, 
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one can notice clearly that there are uncertainties regarding earth’s future, predictions 

made can be misleading, and can be politically counterproductive.  Hence, this analysis 

is overwhelmed with the uncertainties and assumptions apply to statistical indicator 

analysis globally. A detailed view (by looking at variable level) of picture, make the 

analysis somewhat more complex. There is dire need in policy change and governance 

model to move in the direction of sustainable future. The growing industries, car 

industry for instance has polluting side effects.  Take example of India and China as 

emerging economies and their rapid integration with policies of globalisation; 

environmental degradation, however, is a serious issue in these two countries. 

Moreover, this analysis gives ‘snapshot’ of the process. The impacts of human-induced 

changes in the environment will become more apparent as the globalisation process 

intensifies. According to Borghesi and Vecelli, there is also empirical evidence that if 

continued as ‘business as usual’ the current globalisation model is unsustainable in the 

long run, so need for new institutions and polices to govern it (Borghessi & Vercelli, 

2003). (Tisdell, 2001) and (Watanabe, 2004) made similar claim considering economic 

globalisation. 

In the present situation, the complex nature of our global society, it becomes clear that 

sustainability can not be dealth from one perspective, country or discipline. Managing 

sustainable development in the context of globalisation is much complicated than issues 

handled in the past. Management of sustainable development require new paradigms 

and innovative methods, balancing of short term and long term objectives, the 

qualitative and quantitative, the certain and uncertain. We can hope that future analysis 

of globalisation-sustainability linkage can help in adjusting and regulating the process of 

globalisation with the objective of achieving sustainable development on every level. 

For that purpose, much empirical work is needed to explore the causal mechanism that 

influences the process of globalisation in becoming sustainable. 
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5. HEALTH TRANSITIONS IN A GLOBALISING  

WORLD 
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5 HEALTH TRANSITIONS IN A GLOBALISING WORLD 

5.1 INTRODUCTION: 

Globalisation is an overarching process of taking into account several processes occur at 

same time in wide-range of domains. For example, different governing models, 

economic arrangements, telecommunication, international movements, cultural 

adaptation, and changing environmental factors. The definition of globalisation as 

proposed by (Rennen & Martens, 2003) using pluralistic approach offering a concept to 

capture the complex nature of different dimensions;, processes; scale-levels; and 

linkages and pathways in order to characterize the relationship between globalisation 

and health. Hence, contemporary globalisation is defined as the intensification of cross 

national interactions that promote the establishment of tran-national structures and the 

global integration of cultural, economic, ecological, political, technological and social 

processes on global, supra-national, national, regional and local level (Rennen & 

Martens, 2003). 

By taking into consideration, the health care system of populations, (Martens, 2002) and 

(Huynen, 2008) argue that the drivers of diseases are changed not only by economic 

factors, but other factors like social, political and environmental domains also played 

their role on local, regional and global levels. It is seen that the advanced and improved 

health care system of developed countries which occur in centuries has roots of changes 

lie in social and environmental aspects, while in developing countries the health 

improvement is connected to knowledge transfer and socio-cultural determinants. In 

current era, all health determinants are influenced by globalisation process. Thus, 

globalisation and its domains have greatly affected health determinants and its 

outcomes. And, because of global nature of health issue, its geographical importance 

has increased significantly (Huynen, Martens, & Hilderink, 2005). This indicates the 

possibly best-known health effect of globalisation because of the link between global 

mobility and global spread of infectious diseases. This health implication of globalisation 

is, however, one of the many possible implications. Different researchers have tried to 
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connect health determinants with globalisation. (Woodward, Drager, Beaglehole, & 

Lipson, 2001) had suggested a framework that is based on three processes of 

globalisation; cross border flow, openness and institutions and rules. These researchers 

have mainly focused on health effects and economic globalisation. (Labonte & 

Torgerson, 2003) suggest different model of globalisation-health relationship with main 

focus on the determinants of governmental policy changes, economy and 

environmental factors. This approach, however, is defining globalisation in a narrow 

way. 

In the view of globalisation-health models proposed by researchers’ emphasis the 

importance of constructing a model based on broader definition of globalisation, health 

determinants and related outcomes. On that basis, (Huynen, Martens, et al., 2005) 

designed integrated framework for the assessment of health care system in a globalising 

world. In the light of globalisation-health model study, it is difficult to predict the 

possible outcomes on health on our lives in a globalising world. However, we can 

conclude that there exist both negative and positive health impacts of globalisation as 

shown in Table 11.  
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Table 11 Positive and negative health impacts of globalisation: some examples ((Huynen, Martens, et al., 2005; 
Huynen, 2008)) 

Positive health impacts Negative health impacts 

- Diffusion of knowledge and 

technologies, improving health 

services; 

- Diffusion of knowledge and 

technologies, improving food and 

water availability (e.g. irrigation 

technology); 

- Improvements in health care or 

sanitation due to economic 

developments; 

- Global governance efforts, such as 

WHO’s Framework Convention on 

Tobacco Control (WHO FCTC) and 

WHO’s Global Outbreak Alert and 

Response Network; 

- Increased access to affordable food 

supplies due to free trade. 

- Spread of infectious diseases due to 

increased movement of goods and 

people; 

- Spread on unhealthy lifestyle due to, 

for example, cultural globalisation, 

global trade and marketing; 

- Brain drain in the health sector; 

- Health risks due to global 

environmental change; 

- Decreased government spending on 

public services due to, for example, 

Structural Adjustment Program (SAP); 

- Inequitable access to food supplies 

due to asymmetries in the global 

market. 

 

The aim of this chapter is to investigate the possible linkages of globalisation with the 

health of populations, and role of globalisation in the improvement (or deterioration) of 

health care system. 

5.2 MATERIAL & METHODS 

To find answers of possible linkages between globalisation and health, we employed 

indicator based approach in this chapter. GCI has been used as a measure of GI to assess 

its impact on health indicators as measured by mortality rates, with the correction for 

possible confounding factors. Discussion on GCI, health indicators and confounding 

factors will be discussed in the next section. After that the statistical analysis performed 

will be explained. 
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5.2.1 Globalisation Convergence Index 

The GCI is an index that measures globalisation in multiple domains, from politics to 

economy, social and cultural to technology, and environmental degradation. The index 

is constructed in a four-stage process following the steps mentioned in Chapter 3 of the 

thesis. A summary of calculation stages is given in Table 3. (Chapter 3) 

5.2.2 Health indicators 

To understand the strength of relationship between nation’s level of globalisation and 

the status of health care system of people in a country, selected health indicators have 

been used based on World Health Statistics. 

 Infant mortality rate (per 1000 live births, both sexes): “[…] the probability of a 

child born in  a specific year or period dying before reaching the age of one, if 

subject to age-specific mortality rates of that period”. 

 Under-five mortality rate (probability of dying by age 5 per 1000 live births, both 

sexes): “the probability of a child born in a specific year or period dying before 

reaching the age of five, if subject to age-specific mortality rates of that period”. 

 Adult mortality rate (probability of dying between 15-60 years per 1000 

population, both sexes): “probability that a 15-year-old person will die before 

reaching his/her 60th birthday”. 

The selected health indicators for mortality rates are true representation of overall 

population according to World Health Organization. For the assessment of child health 

and overall health in a country, two major indicators have been used, namely infant 

mortality rates and under-five mortality rates. These two indicators are also part of 

Millennium Development Goals, a project of World Health Organization.  Nations’ 

declining levels of life expectancy is inherently associated with increased level of child 

mortality. The overall mortality pattern in a population of a country is assessed using 

adult mortality rate. The increased burden of disease from non-communicable diseases 

among adults by ageing trends and health transition has largely signified the importance 
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of this indicator. The health indicators of mortality have data available for all 117 

countries used in the globalisation index, GCI. 

5.2.3 Confounding factors 

The assessment of the relationship between the development of globalisation and 

health indicators cannot be performed without having an overview of possibly related 

development. For that purpose, some confounding factors in the GCI-health relationship 

have been selected on the basis of literature survey. 

Table 12 has list of selected confounding factors with definition, source and coverage of 

years mentioned. 

From the list of available confounding factors, not all variable were considered for the 

analysis due to different reason. Many of the variables were not included because of 

non-availability of data for all countries. Other confounding factors did not meet 

selection criteria so could not be part of analysis. 

STATISTICAL METHODS AND ANALYSIS: 

The association of globalisation and its domains with selected health indicators has been 

found using correlation analysis. For this purpose non-parametric Spearman’s 

correlations analysis has been performed, as not all variables showed normal 

distribution. Results for Spearman’s correlation analysis were shown in Table 13. 

Next, we applied Least Squares (LS) simple linear regression analysis to get 

understanding of the likely association between the GCI, and health indicators of 

mortality namely ‘infant mortality rate’; under-five mortality rate’; and ‘adult mortality 

rate’. Same regression analysis has been performed to predict 
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Table 12 Overview of selected confounders 

Indicator Definition sample size Year Indicator source Data source 

GDP growth per capita Annual percentage growth rate of GDP per capita based 

on constant local currency. Aggregates are based on 

constant 2005 U.S. dollars. GDP per capita is gross 

domestic product divided by midyear population. GDP at 

purchaser's prices is the sum of gross value added by all 

resident producers in the economy plus any product taxes 

and minus any subsidies not included in the value of the 

products. It is calculated without making deductions for 

depreciation of fabricated assets or for depletion and 

degradation of natural resources 

113 2011 World Bank 

national accounts 

data, and OECD 

National Accounts 

data files. 

World Data Bank, 

World 

Development 

Indicators 

Prevalence of undernourishment (% of 

population) 

Population below minimum level of dietary energy 

consumption (also referred to as prevalence of 

undernourishment) shows the percentage of the 

population whose food intake is insufficient to meet 

dietary energy requirements continuously. Data showing 

as 2.5 signifies a prevalence of undernourishment below 

2.5%. 

116 2011 Food and 

Agriculture 

Organization 

World Data Bank, 

World 

Development 

Indicators 

Health expenditure, total (% of GDP) Total health expenditure is the sum of public and private 

health expenditure. It covers the provision of health 

services (preventive and curative), family planning 

activities, nutrition activities, and emergency aid 

designated for health but does not include provision of 

water and sanitation. 

117 2011 World Health 

Organization 

National Health 

Account database 

World Data Bank, 

World 

Development 

Indicators 
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Health expenditure, public (% of GDP) Public health expenditure consists of recurrent and capital 

spending from government (central and local) budgets, 

external borrowings and grants (including donations from 

international agencies and nongovernmental 

organizations), and social (or compulsory) health 

insurance funds. 

117 2011 World Health 

Organization 

National Health 

Account database 

World Data Bank, 

World 

Development 

Indicators 

Literacy rate, adult total (% of people 

ages 15 and above) 

Adult (15+) literacy rate (%). Total is the percentage of the 

population age 15 and above who can, with 

understanding, read and write a short, simple statement 

on their everyday life. Generally, ‘literacy’ also 

encompasses ‘numeracy’, the ability to make simple 

arithmetic calculations. This indicator is calculated by 

dividing the number of literates aged 15 years and over by 

the corresponding age group population and multiplying 

the result by 100. 

96 2001-2010 UNESCO Institute 

for Statistics 

World Data Bank, 

World 

Development 

Indicators 

School enrollment, primary (% net) Net enrolment rate. Primary. Total is the ratio of children 

of the official primary school age who are enrolled in 

primary school to the total population of the official 

primary school age. 

103 2002-2011 UNESCO Institute 

for Statistics 

World Data Bank, 

World 

Development 

Indicators 

School enrollment, secondary (% net) Net enrolment rate. Secondary. All programmes. Total is 

the ratio of children of the official secondary school age 

who are enrolled in secondary school to the population of 

the official secondary school age. 

89 2002-2011 UNESCO Institute 

for Statistics 

World Data Bank, 

World 

Development 

Indicators 
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Fertility rate, total (births per woman) Total fertility rate represents the number of children that 

would be born to a woman if she were to live to the end 

of her childbearing years and bear children in accordance 

with current age-specific fertility rates. 

117 2011 (1) United Nations 

Population 

Division. World 

Population 

Prospects, (2) 

United Nations 

Statistical 

Division. 

Population and 

Vital Statistics 

Repot (various 

years), (3) country 

data from various 

statistical offices. 

World Data Bank, 

World 

Development 

Indicators 

Immunization, DPT (% of children ages 

12-23 months) 

Child immunization measures the percentage of children 

ages 12-23 months who received vaccinations before 12 

months or at any time before the survey. A child is 

considered adequately immunized against diphtheria, 

pertussis (or whooping cough), and tetanus (DPT) after 

receiving three doses of vaccine. 

117 2011 WHO and UNICEF World Data Bank, 

World 

Development 

Indicators 

Immunization, measles (% of children 

ages 12-23 months) 

Child immunization measures the percentage of children 

ages 12-23 months who received vaccinations before 12 

months or at any time before the survey. A child is 

considered adequately immunized against measles after 

receiving one dose of vaccine. 

117 2011 WHO and UNICEF World Data Bank, 

World 

Development 

Indicators 
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Improved sanitation facilities (% of 

population with access) 

Access to improved sanitation facilities refers to the 

percentage of the population using improved sanitation 

facilities. The improved sanitation facilities include 

flush/pour flush (to piped sewer system, septic tank, pit 

latrine), ventilated improved pit (VIP) latrine, pit latrine 

with slab, and composting toilet. 

109 2011 WHO/UNICEF 

Joint Monitoring 

Programme (JMP) 

for Water Supply 

and Sanitation. 

World Data Bank, 

World 

Development 

Indicators 

Improved water source (% of population 

with access) 

Access to an improved water source refers to the 

percentage of the population using an improved drinking 

water source. The improved drinking water source 

includes piped water on premises (piped household water 

connection located inside the user’s dwelling, plot or 

yard), and other improved drinking water sources (public 

taps or standpipes, tube wells or boreholes, protected 

dug wells, protected springs, and rainwater collection). 

112 2011 WHO/UNICEF 

Joint Monitoring 

Programme (JMP) 

for Water Supply 

and Sanitation. 

World Data Bank, 

World 

Development 

Indicators 

Smoking prevalence, females (% of 

adults) 

Prevalence of smoking, female is the percentage of 

women ages 15 and over who smoke any form of tobacco, 

including cigarettes, cigars, and pipes, and excluding 

smokeless tobacco. Data include daily and non-daily 

smoking. 

97 2009 WHO Report on 

the Global 

Tobacco 

Epidemic. 

World Data Bank, 

World 

Development 

Indicators 
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The outcome of health indicators using GCI domains as predictors; regression analysis 

performed here were without controlling for confounding factors. Table 14 and Table 15 

show results of LS simple linear regression analysis. After that, multiple regression 

analysis has been performed to analyze the variance in the dependent variable i.e. 

health indicators explained by GCI. The multiple regression, however, was performed 

with controlling for the selected confounding factors. Pre-test have been done to check 

if the models meet regression model assumption; also test for presence of any outliers. 

On the basis of pre-test results, mortality indicators have been transformed into natural 

logarithm (Ln) to compute regression analysis in a proper manner. Regarding the 

selection of appropriate confounding variables, further tests have been performed for 

the inclusion of confounding factors in the regression equation. Variables showing high 

correlation coefficients with independent variable were given less precedence over 

those showing lower correlation coefficients. A threshold of 0.80 has been applied for 

the inclusion criteria. Furthermore, to avoid the possible case of correlation between 

dependent and confounding factors, a test of multicollinearity analysis has been 

performed to identify such variables. Those variables having multicollinearity detected 

positive were excluded from the regression model. Results of multiple regression 

analysis were reported in Table 16. All analyses have been performed using SPSS 18.0. 

Table 13 Spearman’s correlation between the Globalisation Convergence Index (GCI); the GCI Domains; and the 
health indicators 

 Infant mortality rate Under  five mortality 

rate 

Adult mortality rate 

GCI 2012 -0.733* -0.740* -0.682* 

GCI domains    

Politics 0.133 0.133 -0.049 

Economy 0.120 0.115 0.145 

Social & Culture -0.682* -0.687* -0.559* 

Technology -0.900* -0.902* -0.788* 

Ecology -0.436* -0.437* -0.445* 

* Correlation is significant at the 0.01 level (2-tailed). 
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Table 14 Linear regression coefficients (β) for the Globalisation Convergence Index (GCI) and health indicators 

n=117 Ln Infant mortality 

rate 

Ln Under- five 

mortality rate 

Ln Adult mortality 

rate 

Constant (βo) 6.177* 6.611* 6.743* 

GCI (β1) -0.076* -0.081* -0.038* 

R-square 0.488 0.495 0.437 

* Correlation is significant at the 0.01 level (2-tailed). 

 

Table 15 Linear regression coefficients (β) for the Globalisation Convergence Index (GCI) domains and health 
indicators 

n=117 Ln Infant mortality 

rate 

Ln Under- five 

mortality rate 

Ln Adult mortality 

rate 

Constant (βo) 2.341* 2.557* 5.106* 

Politics (β1) 0.031 0.031 -0.012 

R-square 0.012 0.011 0.006 

Constant (βo) 2.338* 2.576* 4.794* 

Economy (β1) 0.033 0.030 0.021 

R-square 0.014 0.011 0.021 

Constant (βo) 3.265* 3.508* 5.262* 

Social & Culture (β1) -0.182* -0.190* -0.080* 

R-square 0.417 0.409 0.293 

Constant (βo) 4.330* 4.636* 5.756* 

Technology (β1) -0.185* -0.195* -0.084* 

R-square 0.826 0.825 0.619 

Constant (βo) 4.190* 4.510* 5.902* 

Ecology (β1) -0.104 -0.110 -0.061* 

R-square 0.049 0.050 0.062 

* Correlation is significant at the 0.01 level (2-tailed). 
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Table 16 Multiple Linear regression model for the Globalisation Convergence Index (GCI) and health indicators with 
selected confounding factors 

n=117 Ln Infant mortality 

rate 

Ln Under- five 

mortality rate 

Ln Adult mortality 

rate 

Constant (βo) 6.359* 6.879* 7.032* 

GCI (β1) -0.028* -0.029* -0.017* 

GDP growth per capita 

(β2) 

-0.004 -0.006 0.008 

Prevalence of 

undernourishment (β3) 

0.025* 0.028* 0.013* 

Health expenditure, 

total (β4) 

-0.057 -0.055 -0.021 

Fertility rate, total (β5) -0.023 -0.016 -0.001 

Immunization, DPT (β6) -0.021* -0.024* -0.013* 

Smoking prevalence 

(β7) 

-0.034* -0.035* -0.008 

R-square 0.876 0.780 0.633 

* Correlation is significant at the 0.01 level (2-tailed). 

 

5.3 RESULTS 

5.3.1 Spearman’s correlation 

Results of spearman’s correlation between GCI, GCI domains and health indicators were 

reported in Table 13. All three health domains: infant mortality rates; under-five 

mortality rates; and adult mortality rates were significantly negatively correlated with 

GCI having values -0.733; -0.740; and -0.682 respectively. Scatterplots in Figure 6 also 

confirms negative association of GCI with health indicators. Correlation of health 

indicators with GCI domains, however, show mix results. Three domains (Social & 

Culture; Technology; and Ecology) were negatively correlated with significant results, 

while the other two GCI domains (Politics; and Economy) did not produce any significant 

results. 
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5.3.2 Simple Linear Regression models 

The results of SL regression models were presented in Table 14 and Table 15. Health 

mortality indicators outcome was predicted by GCI and GCI domains. On global scale, all 

three models of Infant mortality, under-five mortality, and adult mortality were partly 

explained by GCI with R-squared values 0.488, 0.495, and 0.437 respectively. On domain 

level, ‘technology’ show strong association with health indicators among other domains.  

5.3.3 Multiple regression models 

Results of multiple regression models for health indicators were reported in Table 16. 

Health outcome in multiple regression equation is predicted by GCI with selected 

confounding factors. R-square value for health indicators were greatly explained by 

independent variable, GCI. The confounding factors included in the regression model 

were selected on the basis of pre-test using Multicollinearity analysis. The inclusion of 

confounding factors has positive effect of regression equation as there has been 

improvement in the explanatory power for all three health indicators in the model. 

Table also shows significantly negative value of GCI with all three health indicators. 
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Figure 6 Scatterplots and linear regression between the Globalisation Convergence Index (GCI) and selected mortality 
indicators 
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5.4 DISCUSSION 

The focus of this research is to highlight the important aspect of global health outcome 

as measured by mortality indicators. This research will help in the identification of 

drivers directly related to mortality. According to (Martens, 2002), increase in income of 

individuals can significantly reduce mortality rates thus has a strong and proactive 

impact upon life expectancy, health and well-being of people. While (Burns, Kentor, & 

Jorgenson, 2003) believe that the internal development and progression in the country 

and its dependency upon the economy of the world can have strong impact on the 

infant mortality though its impact is still in its infancy.  

Other factors that affect infant mortality are the global impact of export goods 

concentration, GDP and health expenditures per capita, secondary education, organic 

water pollution. Some arbitrating factors have been recognized that relates global 

dependence of country with infant mortality, health care with quality of water, the 

intensity of domestic development per capita, the role of ecology, and public health 

factors, lack of quality health care services and assistance. According to (Cornia, 

Rosignoli, & Tiberti, 2009) globalisation is associated with economic changes that 

include economic strategy, privatization, market and financial liberalization, trade and 

protectionism. According to the researchers, there has been a gradual improvement in 

infant mortality that could be due to gradual increase of income, modifications in health 

financing, etc. 

 

Effects of globalisation In order to comprehend the impact of globalisation upon infant 

mortality different timeframes can be compared with timeframe between the years of 

1980 and 2000 which is also known as era of globalisation.  Evident changes have been 

observed in the growth of GDP per capita, there has been economic stability in the 

countries, along with income disparities and inflation of prices of goods and commodity. 

Other effects that have been observed are increase in health related issues like obesity, 

intake of alcoholic liquors, increase rate of smoking, family arrangements has been 

affected too along with immense changes in health expenditures have been noticed. 
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The effects of globalisation are both positive and negative in the developing countries 

and vary from country to country according to the economic stability and internal 

growth of the country (Cornia et al., 2009). 

Outcome of analysis 

The results of analysis performed in this chapter show that all three health indicators –

infant mortality, under-five mortality and adult mortality- are negatively associated as 

indicated by Spearman’s Correlation with the process of globalisation as measured by 

GCI. More specifically, social-cultural and technological domains of globalisation have 

strong association with the health indicators selected for the analysis. 

 Linear regression results suggest that with the development in the globalisation there is 

decline in mortality rates. Looking at the domain of globalisation, technology and social-

culture seem to be main factor behind the decline in mortality rate on globalisation 

scale. 

Multiple regression analysis 

It might be possible that the confounders used in the multiple regression model have 

causal factors between globalisation and mortality rates. It is evident by the significant 

of globalisation and mortality rates used in all multivariate models with controlling for 

confounding factors. 

In the midst of the debatable matters related to globalisation being the source of 

positive and negative impact or being a misbalanced process one needs to be careful 

relating GCI with health positively as an evidence that globalisation leads to better 

health outcomes. It is observed that globalisation interrelates with health at difficult 

measuring levels for instance trans-border ecological issues, global consciousness and 

cultural transformations. There is for example, no evidence as to countries with 

globalisation has lower mortality rate because they have diverted their unhealthy 

pollution and other externalities of the commodities they benefit from to other parts of 

the world. This shows that there are countries that are getting benefits from 
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globalisation at the cost of others. GCI represents actual levels of globalisation across 

different areas.  

5.5 CONCLUSION 

Through the chapter the impact of globalisation was observed on the health of 

populations. Globalisation has found to be much more complicated and intricate than 

predicted. The dogmatic predictions attained from previous global assessments in the 

past decades have turned out to be erratic and ambiguous.  The predictions attained 

can be politically counterproductive. This is why the analysis made to assess 

globalisation effect on health is inundated with qualms, reservations and have 

postulations that can be applied to any global statistical indicator evaluation.  

With time as globalisation will get more intense, its impact on human provoked 

commotion of worldwide biogeochemical cycles and universal climatic change, effects 

on human health, might become apparent (Martens & Huynen, 2003; Martens & 

Rotmans, 2005). As stated by (Borghessi & Vercelli, 2003), (Tisdell, 2001) and 

(Watanabe, 2004), observing economic globalisation it is evident that the long run 

process of globalisation is unsustainable, and would remain so until new institutions and 

strategies are introduced to govern it. However, (Schrecker, Labonté, De Vogli, & Vogli, 

2008) do not agree with the view that globalisation yielding positive health benefits as it 

has been an active contributor of fast economic growth and allied decline in poverty.  

Under the provided analysis and evaluation of connection between globalisation and 

health determinants and mortality rate, four major parts of cycle have been categorized 

according to performances of developed and under developed countries as explained by 

(Ranis, 2006). These four cycles are viscous cycle, globalisation lopsided, and health 

lopsided and virtuous cycle.  

When efforts are integrated with global processes and unsuccessful and adverse 

outcomes appear then such a cycle is viscous cycle. Globalisation lopsided results due to 

integration of globalisation with no major health benefits produced and elevates health 

related issues and risks. Health lopsided occurs with health enhancement and progress 

due to domestic developments and strategies instead of globalisation. While in virtuous 
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cycle, countries benefit from their integration with the process of globalisation whilst 

averting health related risks and concerns. The countries with virtuous cycle benefit only 

when they have done enough progress and development in health and social sector 

prior to the process of globalisation in the country.   

 

Example Countries 

Vicious Cycle/Spiteful Cycle – Low Globalisation, High Mortality 

After the 1980s, Ghana has used the prescription of applying the macroeconomic 

policies and the Structural Adjustment Program of Bretton Woods Institute (BWI) but 

not with remarkable success. The policy of privatization and to cut down public 

spending, on one hand has shown result in users fees on health but on the other hand 

healthcare is now more restricted in poor areas and rural areas (Smith, 2006). If we talk 

about the Upper Volta region, health care has decreased by a percentage of 50% (Hong, 

2000) and the main cause of this decrease is the migration of doctors and nurses to a 

more developed region (Mensah, Mackintosh, & Henry, 2005). Hence Ghana has 

experience a sudden increase in adult mortality rate from 272 per 1000 population to 

331 per 1000 population from 1990 to 2006 (WHO, 2009). 

 

Health-Lopsided - Low Globalisation, Low Mortality 

Peru has also experienced some rich improvements in health care, although the 

problem of a big gap between the rich and poor remains the same (Huynen, Vollebregt, 

Martens, & Benavides, 2005) and as a result of improved healthcare in Peru in 1990, it 

experienced adult mortality rate decreased to 178 per 1000 population (WHO, 2009). In 

the era of President Fujimori, Peru experienced many of its health improvements, as the 

President tried to integrate the international market through macroeconomic policies. 

Peru has no doubt experienced macro-economic growth but the growth in development 

has been slow. In 2006 Peru experienced a further fall in the mortality rate and it 

reached 136 per 1000 population. But if we talk about the continental average the 
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citizens of Peru still have a lower health status comparatively and many are concerned 

about the negative effects globally that are quite visible now like inequality and 

deteriorating labor standards (Béjar, 2001, 2006). 

 

Globalisation-Lopsided - High Globalisation, High Mortality 

Since the middle of 1970s, Egypt has been seen integrating in the world economy. Egypt 

tried to implement macroeconomic policies and many structural adjustment programs 

in 1980s and 1990s but the collective impacts and results were disappointing and near 

to zero like increased unemployment. Other problems that were faced by Egypt 

included poor health care coverage, poor quality of health care facilities etc. This meant 

that concentration needs to be placed on health care reforms, public health expenditure 

etc. (Anwar & Sallam, 2003; UNDP, 2005). The adult mortality rate has declined and is 

186 per 1000 population still it is relatively high than it should be (WHO, 2009). 

 

Virtuous Cycle - High Globalisation, Low Mortality 

Netherlands has experienced a progressive decrease in the late 19th century. We can 

say that this process started many years before the start of contemporary globalisation, 

the main contributing factor here was the diffusion of knowledge which helped 

increased the living standards. In 2006 the adult mortality rate decreased from 92 per 

1000 population to 70 per 1000 population.  

With respect to policy, many important questions can be raised and many can be 

answered, questions like how countries are changing their geographical boundaries and 

what are the mechanisms for it? If one country is already in the viscous cycle, what 

should they focus on; health status or integration in the globalisation procedure. 

If we look at both the scenarios, health lopsided and globalisation lopsided countries, 

which one will enter the virtuous cycle and which one will not? How can a country which 

is a health lopsided prevent itself from a poor health status and make sure that the 

health care is not compromised at all when it is trying to make improvements in the 

integration in globalisation process? What should countries that are stated as 
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globalisation lopsided countries do to improve and increase their health care benefits? 

And finally the most important about the countries which are already in this cycle, how 

will they work to remain in the same cycle for a longer time period? 

What we have learned, as the complexity of the life and our global society increases it is 

evident that the issue of sustainable health cannot be addressed in isolation by single 

perspective or by one discipline. As a matter of fact changes in human health now with 

respect to globalisation are more complex than the health issues that had to be tackled 

and solved in the past. 

It is our hope and belief that if we work on it further and draw more analysis of health 

impacts, than these impacts may help us in the process of globalisation and also in every 

direction so that collectively we can work on health and sustainable development. For 

this result we need extensive experiential work that can help us identify the instruments 

that influence the human health and globalisation. 
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6 GLOBALISATION AND CLIMATE CHANGE 

6.1 INTRODUCTION 

In previous chapters, we tried to find linkages between process of globalisation and 

health, and sustainability. In globalisation and health relationship, results indicate a 

positive association between a high level of globalisation and low mortality 

rates. Linking globalisation with sustainability, results seem to suggest that the process 

of globalisation may render world development more sustainable. While we have 

learned a great deal about the process of globalisation, the research on the linkage 

between globalisation and climate change is only beginning to be explored. This chapter 

contributes in this area by linking globalisation with climate change. 

Economic activities play a leading role in driving contemporary globalisation, leaving 

behind environmental and socio-cultural dimensions. A large volume of economic 

activity in trade across countries facilitated by WTO is consuming natural resources 

excessively and thus polluting the environment by resource depletion (Najam, Runnalls, 

& Halle, 2007). Increased trade intensity due to removal of trade barriers are allowing 

producers to produce more from industrial process and increases demand of natural 

resources as a result of which consumers are consuming more resources than ever. This 

whole phenomenon of industrial production and human consumption is beneficial for 

growth in economic system until that point where it remains sustainable. To address 

sustainability here, it requires externalities associated with this production and 

consumption pattern to be considered first. Both industrial production and human 

consumption of natural resources are degrading the environment by producing waste 

and polluting the air as negative externalities. The huge amount of non-recyclable waste 

and air pollution produced each year due to industrial production has created a 

challenge for economic driven globalisation. Of course, the globalisation result that 

most would want is one in which globally the environment, societies and the economic 

system develops sustainably, and all local ‘environments’ improve as well as the welfare 

of all nations. However, globalisation is unlikely to achieve all of these objectives 

simultaneously (Martens and Rotmans, 2002) 
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Melting glaciers, sea-level rise, soil erosion, increased droughts and floods and increased 

risk of diminishing communities near coastal areas are some of the consequences of 

climate change cause by human interference.  

In this chapter, we will look at the relationship of globalisation, and its domains with 

environmental indicators that contribute to climate change. It can also be referred to as 

anthropogenic (man-made) climate change. All these consequences of climate change 

depend on the process of globalisation. 

To answer questions about the overall impact of globalisation, and to evaluate the 

consequences of globalisation in a rational and scientific manner, we link Globalisation 

Convergence Index with carbon dioxide, methane, nitrous oxide and aerosol emissions 

to analyse if more globalised countries are doing better in terms of climate change. 

6.2 CLIMATE CHANGE INDICATORS 

For climate change indicators we selected anthropogenic gases which alter global 

atmosphere of earth’s climate system. Those gases are carbon dioxide, nitrous oxide, 

methane, and aerosol particles. 

6.2.1 Carbon dioxide gas (CO2) 

Carbon dioxide is the most important anthropogenic greenhouse gas responsible for 

warming of earth’s temperature. The current level of carbon dioxide concentration in 

the atmosphere is 379 parts per million (ppm) in 2005 far above than pre-industrial level 

of about 280 ppm. Main sources of carbon dioxide emission due to human activity are 

burning of fossil fuel and deforestation. Main Sectors that produce carbon dioxide gas 

by burning fossil fuel are Industries, transportation and power stations. Carbon dioxide 

emissions from deforestation have significant but smaller contribution.  (IPCC, 2007)  

For our analysis, we employed measure of carbon dioxide emissions in emission per 

capita which is defined as the total amount of carbon dioxide (CO2) emitted, on average, 

for each person living in a specified country; data collected from Emission Database for 

Global Atmospheric Research (EDGAR). Data has total CO2 including carbon from short-

cycle biomass burning. (EDGAR, 2012) Fossil fuel includes petroleum, natural gas and 

coal. (EIA, 2008) 
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6.2.2 Methane (CH4) 

Methane has been identified by the Intergovernmental Panel on Climate Change (IPCC) 

as one of five non-carbon dioxide (CO2) greenhouse gases (GHGs) that contributes 

significantly to global warming. Anthropogenic (man-made) sources of methane include 

fossil fuel burning, agricultural processes (e.g., rice production), biomass burning, and 

waste treatment (e.g., landfills). The current level of methane gas concentration in the 

earth’s atmosphere is 1774 parts per billion (ppb) measured in 2005 which is an increase 

from 715ppb in pre-industrial time. (IPCC, 2007) For our analysis, methane emission per 

capita is defined as the total amount of methane (CH4) emitted, on average, for each 

person living in a specified country. (EDGAR, 2012)  

6.2.3 Nitrous Oxide (N2O) 

Nitrous oxide is third major greenhouse gas identified by the Intergovernmental Panel 

on Climate Change (IPCC) that causes global warming. Concentration of nitrous oxide in 

the global atmosphere is 319 ppb in 2005 from a pre-industrial level of 270 ppb.(IPCC, 

2007) Primary sources of anthropogenic nitrous oxide include fossil fuel burning, 

agricultural processes (e.g., fertilizer production), livestock management, biomass 

burning, and industrial acid production. Here, we define nitrous oxide emission per 

capita as the total amount of Nitrous Oxide (N2O) emitted, on average, for each person 

living in a specified country. (EDGAR, 2012) 

6.2.4 Aerosols (Particulate Matter) PM10 

Another contributor of human-induced climate change among greenhouse gases is 

anthropogenic aerosols which alters the earth’s atmosphere with its cooling effect. 

(IPCC, 2007) Particulate matter refers to fine suspended particulates less than 10 

microns in diameter (PM10) that are capable of penetrating deep into the respiratory 

tract and causing significant health damage. They are primarily produced from burning 

of fossil fuel in vehicles, industries, power stations. A particulate matter emission per 

capita is defined as the total amount of particulate matter (PM10) emitted, on average, 

for each person living in a specified country. Source of the data is World Development 

Indicators; and data were collected for the year 2010. 
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6.3 MATERIAL & METHODS 

This study will explore the association between globalisation –GCI and its domains- and 

climate change indicators –carbon dioxide, methane, nitrous oxide and aerosols 

emissions- by employing correlation analysis, regression analysis, with control for per 

capita growth of Gross Domestic Product (GDP) and independent sample T-Tests. To 

give an indication of the crude association between the GCI and climate change 

indicators, the Spearman’s correlations are given in Table 17.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
7
 The statistical tests performed here are not meant to establish cause-effect relationship. If there is 

association between globalisation and climate change indicators, some claims can be made on causal-
relationship which is done in discussion section of this chapter. 
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6.3.1 Spearman’s correlations 
Table 17 Spearman's rho correlation, GCI and its 5 domains with climate change indicators 

 CO2 N2O CH4 PM10 

GCI 0.489** 0.145 0.117 -0.024 

GCI domains     

Politics -0.052 0.020 -0.111 -0.466** 

Economy -0.134 -0.139 -0.099 0.374** 

Soc&Cult 0.534** 0.272** 0.260** 0.240** 

Technology  0.639** 0.272** 0.307** -0.124 

Ecology 0.210* -0.292** -0.302** -0.142 

 
GCI variables 
 
 

    

UN-Voting -0.399** -0.058 -0.091 0.203* 

Embassies 0.345** 0.050 0.058 -0.729** 

Military -0.015 0.109 -0.052 -0.064 

Trade 0.229* 0.092 0.083 0.448** 

FDI 0.319** 0.236* 0.233* -0.023 

GDP-growth -0.094 0.192* -0.022 0.064 

Remittances -0.528** -0.392** -0.334** 0.223* 

Tourism 0.541** 0.219* 0.282** 0.076 

Migration 0.384** 0.125 0.141 -0.264** 

Students 0.381** 0.182* 0.180 0.490** 

Internet 0.573** 0.199* 0.248** -0.175 

Cellular 0.621** 0.221* 0.278** -0.094 

Ecological 0.159 -0.368** -0.385** -0.157 

**. Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-
tailed) 
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Figure 7 Scatterplots and linear regression between GCI and climate change indicators 
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6.3.2 Linear Regression 
Table 18 Linear Regression for GCI and climate change indicators 

 lnCO2 lnN2O lnCH4 lnPM10 

Constant 5.302 0.073 3.503 -6.311 

Coefficient (β) GCI  0.061 0.006 0.010 0.001 

 R-square 0.234 0.006 0.017 0.00 

* Significant at the 0.05 level  (2-tailed)     ** Significant at the 0.01 level  (2 tailed) 

 
Table 19 Linear regression coefficients for GCI and climate change indicators with control for GDP growth per capita 

 lnCO2 lnN2O lnCH4 lnPM10 

Constant 5.511 0.090 3.478 -5.858 

GCI  

Coefficients β 
0.060 0.006 0.010 -0.004 

GDP p.c.  (log) 

 coefficient β  
-0.033 -0.003 -0.001 -0.052 

 R-square 0.245 0.007 0.020 0.11 

* Significant at the 0.05 level  (2-tailed)     ** Significant at the 0.01 level  (2 tailed) 

 

6.3.3 Independent samples T-test 

Independent samples T-test is performed to compare the means score of two groups 

(high globalised and low globalised of Globalisation Convergence Index, GCI on climate 

change indicators (CO2, N2O , CH4 , PM10 per capita emissions). Mean value from GCI 

index (46.49) is used as a cut point in Independent samples T-Test analysis. All 

environmental indicators are transformed to logarithmic values so that the dependent 

variables (environmental indicators) are assumed normally distributed. The two groups 

of GCI are independent of each other. 
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Table 20 reports group statistics for two groups of GCI, and Table 21 reports results of 

Independent Sample T-Test. 

 

Table 20 Group statistics for high and low globalised countries 

GHG’s and aerosols (log) GCI N Mean Std. Deviation 

lnCO2 high globalised 52 8.75 0.94 

  low globalised 65 7.68 1.25 

lnN2O high globalised 52 0.39 0.63 

  low globalised 65 0.33 0.84 

lnCH4 high globalised 52 4.03 0.74 

  low globalised 65 3.91 0.72 

lnPM10 high globalised 52 -6.20 1.58 

  low globalised 65 -6.28 1.49 
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Table 21 Independent Samples T-Test 

GHG’s 

and 

aerosol 

(in log 

form) 

  

Equal variance/ not 

equal variance 

Levene's Test for Equality 

of Variances 

  

t-test for Equality of Means 

  

  

F Sig. t df 
Sig. (2-

tailed) 

lnCO2 

Equal variances 

assumed 
7.40 0.008 5.11 115 0.00 

  

Equal variances not 

assumed 
  5.28 114 0.00 

lnN2O 

Equal variances 

assumed 
4.60 0.03 0.40 115 0.69 

  

Equal variances not 

assumed 
  0.41 114 0.68 

lnCH4 

Equal variances 

assumed 
0.068 0.80 0.94 115 0.35 

  

Equal variances not 

assumed 
  0.94 108 0.35 

lnPM10 

Equal variances 

assumed 
0.02 0.89 0.31 115 0.76 

  

Equal variances not 

assumed 
  0.31 106 0.76 

 

6.3.4 Regional changes (growth rate over time) of Climate Change Indicators in relation to GCI 

Graphs are constructed to show growth rate over time of climate change indicators CO2, N2O, 

CH4 and PM10 emissions along with development of GCI as shown in Figures 8, 9, 10, 11, 12, 13 

and 14. 
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Figure 8 Growth rate over time of climate change indicators along with development of globalisation in Western & 
Southern Europe 

 

Figure 9  Growth rate over time of climate change indicators along with development of globalisation in West Asia 
& Middle East 
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Figure 10  Growth rate over time of climate change indicators along with development of globalisation in Sub 
Sahara Africa 

 

Figure 11  Growth rate over time of climate change indicators along with development of globalisation in South & 
Central Asia 
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Figure 12  Growth rate over time of climate change indicators along with development of globalisation in Latin 
America & Carribean & North America 

 

 

Figure 13 Growth rate over time of climate change indicators along with development of globalisation in East & 
Northern Europe 
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Figure 14  Growth rate over time of climate change indicators along with development of globalisation in East Asia 
& Pacific 
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of globalisation with CH4 and N2O in Table 19. R squared is the proportion of variation in 

the dependent variable explained by the regression model. It ranges from 0 to 1, with 

small value indicates that model does not fit the data well. All climate change indicators 

have R-squared value above 0.50, with CH4 has the highest R-squared value of 0.66, and 

PM10 and CO2 give same R-squared value of 0.59 in linear regression analysis. It shows 

that climate change indicators are largely explained by globalisation, with control for 

GDP growth per capita.  

Table 20 compares means for CO2, N2O, CH4 and PM10 emissions with two groups of 

GCI, high globalised countries and low globalised countries.  The results show that high 

globalised countries has higher mean as compare to mean in  low globalised countries 

for all pollutants, except for PM10 emissions that show lower mean value for high 

globalised countries than mean value for  low globalised countries. This implies that high 

globalised countries, on average, have high emissions, except for PM10, than those of 

low globalised countries. PM10 shows higher value in low-globalised countries than 

high-globalised countries. 

 

Table 21, includes Levene’s Test for Equality of Variances and results of Independent 

Samples T Test. Levene’s Test for Equality of Variances tells us if we have approximately 

equal variance on the independent variable. Levene’s Test reports significant results 

(significance less than 0.05) only for CO2 emissions per capita which employs variances 

are not equal. While Levene’s Test gives equal variances for remaining three pollutants 

N2O, CH4 and PM10 due to insignificant results (significance greater than 0.05). For 

Independent Samples T Test, CO2 has significantly different variance based on Levene’s 

Test. CO2 shows significant results for per capita emissions. The results, therefore, 

conclude that there is a significant difference in CO2 emissions between high globalised 

countries and low globalised countries. Countries that are highly globalised in our GCI 

are putting more stress on environment through CO2 emissions than low globalised 

countries of GCI. Results of other pollutants N2O, CH4 and PM10 reports high 

significance value (greater than 0.05) conclude that there is no significant difference 
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between the two group means of GCI. Graphs are constructed for climate change 

indicator to show its growth over time along with globalisation index, GCI. 

 

Regional changes in growth rate of GHGs in relation to development in globalisation. 

The growth rate of GHG’s emissions and PM10 emission in comparison to development 

in globalisation on regional level are shown in Figure 8, Figure 9, Figure 10, Figure 11, 

Figure 12, Figure 13 and Figure 14. The rise of globalisation level by 29 percent (highest 

among all regions in the GCI) in South & Central Asia is accompanied with increase in 

CO2 emissions and N2O emissions by 0.71 percent and 6.32 percent respectively in 

comparison to last recorded observations as shown in Figure 11. A reduction in CH4 

emission and PM10 emissions is, however, observed in all regions including South and 

Central Asia region. In West Asia & Middle East, globalisation level has increased by 

28.49 percent (second highest among all regions), as shown in Figure 9, showed 

increased CO2 emission by 0.46 percent, while N2O level remained the same as of last 

observed values. There has been reduction in CO2 emission in other regions, except for 

Sub Sahara Africa where CO2 level has increased by 1.68 percent, while N2O has also 

been reduced in all regions as shown in Figure 8, Figure 10, Figure 12, Figure 13 and 

Figure 14. 

6.5 DISCUSSION 

Looking at the climate change indicators, we do see some differences. Emissions of 

carbon dioxide, methane, nitrous oxide, and aerosols show some correlation with the 

level of globalisation. It is important to note that these statistical analyses performed 

however show some relationship between globalisation index and climate change 

indicators, they are not necessary meant to establish cause-effect relationship. Some 

claims of causal relationship can be made on the basis of results obtained from these 

analyses. 
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Carbon dioxide gas is the most important greenhouse house that contributes to global 

warming. High correlation of carbon dioxide emissions per capita with overall 

globalisation index suggests that progress in globalisation is concurrent with carbon 

dioxide emissions. Correlation at domain level showed social-cultural and economic 

domains are the main drivers of carbon dioxide emissions. However, linear regression 

results showed negative relationship between GCI emissions and globalisation. 

Furthermore, there is highly negative relationship between CO2 and highly globalised 

countries, while positive relationship between CO2 and low-globalised countries. This 

reflects change in emission pattern of carbon dioxide in high globalised and low-

globalised countries. Regions while making progress in globalisation accompanied by 

polluting their environment, after arriving at certain level of globalisation (and 

maximum level of pollution); they start investing in environmental improvement and 

thus arriving at the goal of sustainable development. Such kind of trend conforms to 

famous Environmental Kuznets Curve (EKC) (Lamla, 2009; Tisdell, 2001). 

Methane as second major greenhouse gas contributing to global warming shows low 

correlation with globalisation indicating reduced growth of methane emitted in the 

atmosphere. Such low level of methane indicates implementation of mechanisms in 

accordance to Kyoto protocol – a protocol aimed at fighting global warming by cutting 

global GHG emissions and aerosols. Economy played vital role in cutting second largest 

contributor to global warming. High per capita GDP is correlated with reduction in 

methane gas. 

 

Like reduction in emissions methane gas, per capita GDP played in cut down of nitrous 

oxide emissions. Nitrous oxide is third major anthropogenic greenhouse gas that 

contributes to global warming. Political and economic domains of globalisation played 

role in maintaining low level of anthropogenic nitrous oxide.  

 

Another contributor to climate change is aerosols which produce cooling effect. Since, 

aerosols remain in the atmosphere for short time in comparison with carbon dioxide, its 
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production were not applicable for long-term climate change. Reduction is aerosol 

production is largely driven by political domain of globalisation. Likewise, per capital 

GDP is correlated with low level of PM10. However, an increasing trend has been 

observed in low-globalised countries, which might overshadow better performance of 

high-globalised countries.  

 

It is important to note that all climate change indicators using in this analysis–

greenhouse gases and aerosols- have data on the country level. Globalisation interacts 

with environmental issues at levels that make measurements difficult, e.g. trans-border 

environmental issues, global movements for environmental protection, cultural 

transformation and so called ‘global consciousness’. For example, the data do not show 

us that the most globalised countries might have environment free of polluted gases 

because they have exported their polluted industries or that the costs of the goods and 

services they enjoy and contribute to their lifestyles are borne by people and 

environments in other parts of the world. 

6.6 CONCLUSION 

In this chapter we have considered the interaction of the globalisation with 

environment in the perspective of sustainable development is the real challenge 

globalised world is facing now a days. Our results suggest decline in levels of ‘dirty 

gases’ and ‘toxic particles’ in relation to globalisation. It indicates that openness to 

trade, which is main driver of globalisation, is good for environment. (Werner Antweiler, 

1998) It can be characterised as both more complicated and more surprising that was 

anticipated. The reduction of polluted gases and matter from most globalised part leads 

us to conclude that countries can be more globalised by exporting their ‘polluting 

industries’ to low globalised world. It might be plausible solution for climate mitigation 

in one part of the world, but it will not last for long because of trans-border nature of 

greenhouse gases. Globalisation need to play its role here in caring for the environment 

because both, environment and globalisation are border-less phenomenon. 
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Furthermore, this analysis is based on ‘present day data’. As the globalisation process 

intensify over time, the indirect impacts of human-induced disruption of global 

biogeochemical cycles and global climate change may start to become more apparent 

(Martens & Rotmans, 2005). Economic growth in newly emerging economies, mainly 

China and India, could pose serious threat to environment as industries are being 

growing there in effort to catch up with developed world.  Borghesi and Vecelli also 

state that the available empirical evidence suggests that the current process of 

globalisation is unsustainable in the long run unless we introduce new institutions and 

policies able to govern it (Borghessi & Vercelli, 2003). A similar claim has been made by 

(Tisdell, 2001; Watanabe, 2004) looking at economic globalisation only. 

Another complexity in the process of globalisation raises questions of assuming 

responsibility for environmental protection. Less-globalised world argue that present 

day environmental disasters are consequence of historical emissions for that less-

globalised countries should not be held accountable. And, for countries that achieved 

high level of globalisation, also have clean and protected environment. Carbon-intensive 

industries have been moved from high-globalised countries to less globalised countries 

to have clean and protected environment in those countries. Industries provides basis 

for economic growth to rise in globalised world, but environment degradation is of 

serious concern in emerging economies. It is quiet natural for less globalised countries 

(economies) to adopt the approach of established globalised countries (economies). It 

can be seen as a challenge from late-industrializing economies to the West from global 

environmental perspective in keeping the environment safe. (Kellenberg, 2008). The big 

question here would be how countries such as China, which is one of the main actors in 

the globalised world, play its role in promoting sustainable development, giving 

particular attention to industries and firms that accounts for exported items mainly. 

  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

7. GLOBALISATION, ENERGY USAGE AND  
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7 GLOBALISATION, ENERGY USAGE AND SUSTAINABILITY 

7.1 INTRODUCTION 

Energy usage plays vital role in the spread of globalisation, through the process of 

industrialization and free trade of goods and services, has posed challenges in achieving 

the goal of global sustainability. Industrialized world has economic growth based on 

fossil fuel which may lead to environmental degradation. Such economic growth has 

two problems related to the industrial process from the perspective of sustainable 

development: intensive use of natural resources as raw material and produced goods 

from industries; and harmful gases emitted as a consequence. The exploitation of 

natural resources for industrialized process will lead to unsustainability because of 

earth’s limits of reproduction. Similarly, GHG’s emission from industries responsible for 

global warming is the main cause of climate change will also lead towards 

unsustainability. This calls for the need of transformation in current industrial 

production pattern and switching to sustainable energy options for achieving goal of 

sustainability of globalisation. 

Globalisation in its current state is leading the world towards unsustainability through 

the use of natural resources on large scale for industrial production purpose. The 

process of industrialization in ‘techno-industrial’ society as regarded by (William E. Rees, 

2006) is considered to be fundamentally unsustainable.  He found out the basis of 

unsustainability in behavior of humans who are consuming the material basis of their 

own survival. Globalisation has shortened space and time which made flow of natural 

resources more freely and rapidly than any previous times. Globalisation mainly driven 

by free trade and industrialization has contributed heavily in the consumption of energy 

intensive goods across the globe. 

Increased consumption of natural resources (primarily from fossil energy resources) in 

an integrated world by world’s population in finite pool of resources will lead to un-

sustainability. The rate at which resources are being consumed is higher than its natural 

reproductive capacity. Heavy consumption not only poses threat to natural resources, 
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other habitats also get affected due to consumption. Near depletion of vital minerals 

and fossil energy sources, scarcity of good cultivable soils, threatened species birds, 

plants and fishes, deforestation, crop failures, scarcity of good cultivable soils, food 

scarcity, protein deficiency in third world countries, pollution, problems of disposal of 

dangerous wastes (Alexander, 1985) are result of excessive consumption. As a result of 

increasingly heavy consumption, the country economy will start depending upon 

imports to meet needs of people and become ‘import-dependent country’. 

Globalisation intensifies the imports of goods in raw and manufactured form via free 

trade. 

The increased energy supply and its use –mainly comes from the source of fossil fuel 

that is Carbon-intensive and main source of greenhouse gas (GHGs) emissions- by 

industrialized nations pose challenge to keep the environment clean in a way to keep on 

development track. 

On disposal side, earth has reached its limit of absorbing waste produced as a result of 

consumption of goods by world’s population especially carbon intensive goods from 

industrial processes. 

Statistics shows that increased consumption pattern is non-uniformly distributed among 

world population. For example, in United States having 10% of world’s population 

consume 25% of natural resources annually. This non-uniform distribution shows 

economic behavior of people that is un-sustainable. It should also be noted that 

population growth, as argued by (Daly, 2006) is not much of an issue in achieving 

sustainability, instead managing the distribution of natural resources among population 

is. Globalisation can play key role in the proper management of resources distribution 

among nations.  

However, some hurdles have been observed which causes difficulties in moving towards 

sustainability. On top of such hurdles being the use of term ‘sustainability’ mostly serves 

as topic of conferences, newspapers article, and political debates and less action is 

taken by governments and global influential bodies. Countries having high rate of 
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globalisation start caring for sustainability when reach at threshold point of GDP growth 

and heavy consumption could be efficient sign of sustainable behavior toward caring for 

nature. However, this practice cannot be used as an example for emerging economies or 

countries yet to be globalised due to limitation of earth’s ecosystem. Another hurdle 

with this sustainable approach (related to Kuznets Curve) is it’s manifestation of being 

sustainable, while in actual it is not.  Shifting to paper-less technology, for instance use 

of kindle, iPad and other e-devices is propagated as sustainability step toward nature 

preservation by saving trees. While in reality, such paper-less technology require much 

more resources and economy to produce e-devices than needed for paper production 

from trees. 

Another hurdle which is not discussed in great detail in literature is the blame game. 

Power game of big economies and influential countries is causing ‘sustainability-

globalisation’ blame game for following reasons. Firstly, the primary focus of economies, 

both emerging and developed, is to achieve sustainability at local level before start 

doing any effort at global level. Secondly, countries having record of historical 

greenhouse gases emissions developed their economies are well-off now; and countries 

with recent industrial growth results in high emissions are in their developing stage; 

they both blame each other for taking responsibility and play active role in achieving 

target of global sustainability. These reasons-shifted focus and lack of responsibility- 

create environment of less caring about sustainability. These are the main causes 

behind in-action towards sustainable management of globalisation. Less globalised 

countries that are large in number also affected because of power game. They are not 

free in designing inter-state sustainable policy in the presence of influential countries. 

This blame game is another justification for not doing enough in achieving sustainability 

targets. To summarize, positive and negative impacts of energy use are listed in Table 

22. 
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Table 22 Positive and negative impacts of energy usage in globalised world 

Positive impacts of energy use Negative impacts of energy use 

High economic growth Main cause of climate change 

More development (infrastructure of 

roads, buildings, schools) 

Health problems in residential areas 

nearby industries. 

More equipped and economically stable to 

handle environmental problems 

Unsustainable in long run 

More capable of helping nations with 

diffusion of technology 

Threats to biodiversity, ecology –

deforestation, floods, erosion 

More care towards sustainable energy use Environmental degradation 

 

It is now becoming clear that how, on one hand, globalisation has benefits in raising 

people’s standard of living through economic growth, while on the other hand, it 

deteriorates environment and causes climate change by emissions from industries of 

fuel based economies. It can also be termed as ‘energy-prosperity-environmental’ 

dilemma. This calls for a need to design ‘climate policy’ that bring all nations on-board 

to develop strategies for the use of fossil fuels in a climate friendly way and/or switching 

to renewable energy in moving towards a more sustainable energy future.  

The purpose of this study is (a) to measure the harm caused by C-intensive source of 

energy i.e. fossil fuels on a global scale, and (b) to measure the efforts by nations at 

local, regional and global levels in steps towards sustainable energy future. 

Hypothesis for this study is that more globalised countries, having high growth rates as 

well as high energy consumption, are also capable of protecting environment in a better 

way to achieve goal of sustainable energy future. 

How can sustainability of the current process of globalisation be assured that is fuelled 

by heavy consumption of fossil fuel as energy and finite natural resources for industrial 

manufacturing? 
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What are the possibilities of transition of current process of globalisation from C-

intensive energy resources to sustainable energy resources? 

We use indicator based approach to test hypothesis by linking Globalisation 

Convergence Index (GCI), a measure of globalisation, with indicators of sustainable 

energy use. Globalisation Convergence Index (GCI) is an index of globalisation that 

measures globalisation in multiple domains from politics to economy, from technology 

to social cultural and ecological domain; it measures the extent to which countries are 

globalised in given domains.  

The indicators of sustainable energy are selected from three broad domains 

(Environment, Economy and Social) as defined by United Nations and World Bank. 

Among the list of sustainable energy indicators, some serve as drivers, while others 

serve as outcome variable. 

The design of the study is stated as: the GCI will be linked with sustainable energy 

indicators using correlation analysis to test the strength of relationship between the two 

indicators. Regression analyses will be performed to assess the variance as explained by 

GCI (independent variable) in the variables of sustainable energy (dependent variable) 

with control for confounding factors. 

LITERATURE REVIEW 

Spread of Globalisation through industrialization and free trade of goods and services. 

In current times, the phenomenon of globalisation has touched upon (showed its effects 

in) almost all areas. The manifestation of globalisation can be observed in global political 

dynamics, in global spread of technology, in economic agreements on global scale, in 

cultural integration. Although, globalisation has been existed in pervious time in 

different forms and at different levels, current form of globalisation has become 

increased many folds since the beginning of industrial innovation.   The invention of 

steam engine by James Watt in 1765 marks the beginning of industrial revolution that 

gives rise to current form of globalisation i.e. contemporary globalisation (Rennen & 

Martens, 2003). In the beginning, coal has been used as fuel to run steam engine which 
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was later replaced by liquid and gaseous fuels. Industrial revolution brought innovation 

in transportation for the movements of goods and people via land and sea. Global trade 

and transportation has been used to transport industrially manufactured goods from 

one place to another. Globalisation facilitated the free flow of industrial goods through 

the spread of free markets world-wide (Streeten, 1998).  Such movement of industrial 

material gave rise to contemporary globalisation. Such rapid development and 

movement raised people’s living standard by increasing their income level.  

 

Industrialized world has economic growth based on fossil fuel leading to environmental 

degradation. 

Industrial era brought revolutionary changes in the production pattern when it changed 

from biological metabolism to mineral metabolism in the last 250 years. Industrialization 

can be equated as rapid development because of its high productivity in comparison to 

production methods used before the invention of steam engine. Nations started 

industrializing their economies by adapting new production methods.  This development 

was occurring at the cost of intensive use of resources and fossil fuel for energy use.  

Industrial activities and transportation of industrially manufactured goods through free 

trade heavily affected the nature era in two major ways: exploitation of natural 

resources for production purpose and emission of harmful gases by the use of fossil fuel 

for energy purpose.  In looking at the history of industrialization, it shows man’s devising 

ability and his unlimited power over nature (Macgregor, 1931). This limitless ability 

made human to exploit nature at its fullest. Humans are consuming natural resources so 

intensively at a rate higher than its reproduction rate (William E. Rees, 2006). Emission 

of greenhouse gases(GHG’s) mainly CO2 from industries and transportation is the 

dominant factor causing climate change by warming the earth’s average temperature 

(IPCC, 2007). GHG’s emission in the environment due to human activities has some 

driving factors. (Raupach et al., 2007) identified four driving factor of CO2 emissions 

from fossil fuel combustion and industrial processes. Global population (P), world’s GDP 

(G), carbon intensity of GDP (h) and primary energy consumption per capita (E) are 
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those driving factors. These two ways are leading the global environment towards 

degradation.  

Both processes will lead towards unsustainability because of earth’s limitation of 

reproduction rate and absorption of waste.  

The increased emission of GHG’s from industries has been topic of talks and 

conferences(William E. Rees, 2006), but no action has been taken yet in significant 

reduction of hazardous gases from the atmosphere. The fact is that no region is de-

carbonizing its energy supply. (Raupach et al., 2007) Thus, the spread of globalisation is 

leading towards unsustainability though industrialization and free trade of industrial 

goods (William E. Rees, 2006). Emissions from industries and transportation are so high 

that it crossed the limits of nature to absorb them. 

 

Need to transform industrial production pattern and switching to alternative energy. 

The increased CO2 level in the atmosphere thus calls for the need to transform current 

industrial production pattern and switching to alternative means to find solutions of 

climate change and energy issues. Studies show that CO2 emission and income level 

growth both are drivers of alternative energy option (Sadorsky, 2009).  

 

7.2 PHASES OF DEVELOPMENT TO GLOBALISATION 

7.2.1 Phase I (pre-industrialization era to beginning of industrialization) (1800-1930s’) 

- First World Countries (FWC), a term widely used in pre-industrial era, are mainly 

masters having colonies in different parts of world mainly in Africa and Asia. 

- FWC have used-up natural resources on their lands. 

- Made journeys to outside regions for more land, more resource. For example, 

voyages of Christopher Columbus open doors to European exploration and 

colonization of the American continent. 

- Empires of France, Netherlands, Portugal, Spain, Britain, and Belgium on different 

regions. 



 

100 
 

- Beginning of industrial Revolution after the invention of steam engine by James Watt 

in 1865. 

- Sudden acceleration of technical and economic development. 

- Traditional agrarian economy replaced by machinery and manufacturing. 

- Transfer of balance of political power from landowner to the industrial capitalist and 

created an urban working class.  

- The industrial revolution spread throughout Europe and the USA and various colonial 

empires. 

- People of colonized regions are regarded as Third World Countries (TWC) people. 

7.2.2 Phase II (de-colonization to WCED 1978) 

- FWC masters returned to their lands. 

- They brought natural resources and human capital with them. 

- FWC prosper through industrialization 

- Developed infrastructure, better health, better transportation 

- FWC flourish, TWC started their development with the support of FWC. Support in 

both policy and monetary terms. 

- TWC despite of having resource-rich were far from development level of FW. 

- High level of development in FW at the cost of natural resources mostly from FW. 

7.2.3 Phase III (WCED to Kyoto Protocol 1997) 

- FW realized the damage done by high industrialized rate (realized the scale of 

damage as global since environment has no boundaries) and gathered around to 

discuss its possible consequence and measures to be taken in order to protect 

environment from further deterioration. 

- Their realization coined the term SUSTAINABLE DEVELOPMENT 

- Call for need of stern action 

- RIO conference 1992 

- Since then all discussion, no significant action taken to tackle the issue 

- Industries started migrating 

- Less migration of people from TWC 
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- Sharp decline in GHG in FWC 

- Increased significantly in TWC, mainly China 

- Problem persists, but shifted 

- TWC on development track 

- Need to stabilize living standard 

- Low income per capita than FWC 

- More pollution 

- Need direction 

- FW development track has negative consequences 

- Also, limitation of environment (re-production and assimilation capacity) 

7.3 MATERIAL AND METHODS 

In efforts towards bringing globalisation on sustainable pathway, the impact of 

industrialization and free trade caused by intensive resource and energy use on the 

spread of globalisation process is measured.  The hypothesis for this study stated as 

countries that are highly globalised, having high growth rates and high energy 

consumption, are more capable of dealing with environment stress driven by resource 

scarcity and GHG’s emissions than less globalised countries in a way towards achieving 

goal of sustainable energy future. We used indicator based approach to test our 

hypothesis. For this purpose, an index of globalisation called Globalisation Convergence 

Index or GCI is linked with indicators of sustainable energy use. Globalisation 

Convergence Index (GCI) is an index of globalisation that measures globalisation in 

multiple domains from politics to economy, to technology to social-culture and 

ecological domain. It measures the extent to which countries are globalised in given 

domains. The indicators of sustainability are selected from different domains including 

biodiversity, land, industry, energy consumption, alternative energy, technology and 

transportation. The detailed list of sustainability indicator with their definition and 

source are given in Table 23. Among the list of sustainable energy indicators, some serve 

as drivers, while others serve as outcome variable. Moreover, table 24 shows impacts of 

C-intensive energy use on indicators of sustainability. 
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The design of the study is stated as: the GCI will be linked with sustainable energy 

indicators using correlation analysis to test the strength of relationship between the two 

indicators. Regression analyses will be performed to assess the variance as explained by 

GCI (independent variable) in the variables of sustainable energy (dependent variable) 

with control for confounding factors. 
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Table 23 Indicators of sustainable energy use 

 

Indicator Definition Unit Source(s) Year 

Fish species, threatened Fish species are based on Froese, R. and Pauly, D. (eds). 2008. Threatened species are 
the number of species classified by the IUCN as endangered, vulnerable, rare, 
indeterminate, out of danger, or insufficiently known. 
 

Number of 
species 

Froese, R. and Pauly, D. (eds). 
2008. FishBase database, 
www.fishbase.org. 
 

2013 

Plant species, higher 
threatened 

Higher plants are native vascular plant species. Threatened species are the number of 
species classified by the IUCN as endangered, vulnerable, rare, indeterminate, out of 
danger, or insufficiently known. 
 

 

Number of 
species 

United Nations Environmental 
Program and the World 
Conservation Monitoring Centre, 
and International Union for 
Conservation of Nature, Red List 
of Threatened Species. 
 

2013 

Mammal species, threatened 
 

Mammal species are mammals excluding whales and porpoises. Threatened species 
are the number of species classified by the IUCN as endangered, vulnerable, rare, 
indeterminate, out of danger, or insufficiently known. 
 

Number of 
species 

United Nations Environmental 
Program and the World 
Conservation Monitoring Centre, 
and International Union for 
Conservation of Nature, Red List 
of Threatened Species. 
 

2013 

Bird species, threatened 
 

Birds are listed for countries included within their breeding or wintering ranges. 
Threatened species are the number of species classified by the IUCN as endangered, 
vulnerable, rare, indeterminate, out of danger, or insufficiently known. 
 

Number of 
species 

United Nations Environmental 
Program and the World 
Conservation Monitoring Centre, 
and International Union for 
Conservation of Nature, Red List 
of Threatened Species. 
 

2013 

Forest area  Forest area is land under natural or planted stands of trees of at least 5 meters in situ, 
whether productive or not, and excludes tree stands in agricultural production systems 
(for example, in fruit plantations and agroforestry systems) and trees in urban parks 
and gardens. 
 

% of land 
area 

Food and Agriculture 
Organization, electronic files and 
web site. 
 

2011 

Industry, value added Industry corresponds to ISIC divisions 10-45 and includes manufacturing (ISIC 
divisions 15-37). It comprises value added in mining, manufacturing (also reported as 
a separate subgroup), construction, electricity, water, and gas. Value added is the net 
output of a sector after adding up all outputs and subtracting intermediate inputs. It is 
calculated without making deductions for depreciation of fabricated assets or 
depletion and degradation of natural resources. The origin of value added is 
determined by the International Standard Industrial Classification (ISIC), revision 3. 
Note: For VAB countries, gross value added at factor cost is used as the denominator. 
 

% of GDP World Bank national accounts 
data, and OECD National 
Accounts data files. 

 
 

2012 

Fossil fuel energy 
consumption 

Fossil fuel comprises coal, oil, petroleum, and natural gas products. 
 

% of total International Energy Agency 
(IEA Statistics © OECD/IEA, 

2011 
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Indicator Definition Unit Source(s) Year 

http://www.iea.org/stats/index.a
sp). 
 

Electricity production from 
renewable sources, excluding 
hydroelectric  

Electricity production from renewable sources, excluding hydroelectric, includes 
geothermal, solar, tides, wind, biomass, and biofuels. 
 

% of total IEA Statistics © OECD/IEA, 
http://www.iea.org/stats/index.a
sp), Energy Statistics and 
Balances of Non-OECD 
Countries, Energy Statistics of 
OECD Countries, and Energy 
Balances of OECD Countries 
 

2011 

Annual freshwater 
withdrawals, total 

Annual freshwater withdrawals refer to total water withdrawals, not counting 
evaporation losses from storage basins. Withdrawals also include water from 
desalination plants in countries where they are a significant source. Withdrawals can 
exceed 100 percent of total renewable resources where extraction from nonrenewable 
aquifers or desalination plants is considerable or where there is significant water reuse. 
Withdrawals for agriculture and industry are total withdrawals for irrigation and 
livestock production and for direct industrial use (including withdrawals for cooling 
thermoelectric plants). Withdrawals for domestic uses include drinking water, 
municipal use or supply, and use for public services, commercial establishments, and 
homes. Data are for the most recent year available for 1987-2002. 
 

% of 
internal 
resources 

Food and Agriculture 
Organization, AQUASTAT data. 
 

2011 

Renewable internal freshwater 
resources per capita 

Renewable internal freshwater resources flows refer to internal renewable resources 
(internal river flows and groundwater from rainfall) in the country. Renewable internal 
freshwater resources per capita are calculated using the World Bank's population 
estimates. 
 

Resources 
per 
capita(cubic 
meter) 

Food and Agriculture 
Organization, AQUASTAT data. 
 

2011 

Urban population growth Urban population refers to people living in urban areas as defined by national 
statistical offices. It is calculated using World Bank population estimates and urban 
ratios from the United Nations World Urbanization Prospects. 
 

Annual % World Bank Staff estimates based 
on United Nations, World 
Urbanization Prospects.  
 

2012 

Alternative and nuclear 
energy 

Clean energy is noncarbohydrate energy that does not produce carbon dioxide when 
generated. It includes hydropower and nuclear, geothermal, and solar power, among 
others. 
 

% of total 
energy use 

International Energy Agency 
(IEA Statistics © OECD/IEA, 
http://www.iea.org/stats/index.a
sp). 
 

2011 

Energy use per $1,000 GDP 
(constant 2005 PPP) 
 

Energy use per PPP GDP is the kilogram of oil equivalent of energy use per constant 
PPP GDP. Energy use refers to use of primary energy before transformation to other 
end-use fuels, which is equal to indigenous production plus imports and stock 
changes, minus exports and fuels supplied to ships and aircraft engaged in 
international transport. PPP GDP is gross domestic product converted to 2005 
constant international dollars using purchasing power parity rates. An international 
dollar has the same purchasing power over GDP as a U.S. dollar has in the United 

(kg of oil 
equivalent) 
per $1,000 
GDP 
(constant 
2005 PPP) 
 

International Energy Agency 
(IEA Statistics © OECD/IEA, 
http://www.iea.org/stats/index.a
sp), and World Bank PPP data. 
 

2011 
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Indicator Definition Unit Source(s) Year 

States. 
 

Long-term unemployment Long-term unemployment refers to the number of people with continuous periods of 
unemployment extending for a year or longer, expressed as a percentage of the total 
unemployed. 
 

(% of total 
unemployme
nt 

International Labour 
Organization, Key Indicators of 
the Labour Market database. 
 

2010 

Passenger cars  Passenger cars refer to road motor vehicles, other than two-wheelers, intended for the 
carriage of passengers and designed to seat no more than nine people (including the 
driver). 
 

(per 1,000 
people) 
 

International Road Federation, 
World Road Statistics and data 
files. 
 

2009 

Motor vehicles Motor vehicles include cars, buses, and freight vehicles but do not include two-
wheelers. Population refers to midyear population in the year for which data are 
available. 
 

per 1,000 
people 
 

International Road Federation, 
World Road Statistics and data 
files. 
 

 
2009 

Population, total   Number of 
people 

 2011 
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7.4 RESULTS 

i. Fish, plant, mammal and birds 

More globalised countries, equipped with enhanced technologies, taking steps 

for the preservation of endangered species. 

Example: Tilburg Park for Monkey conservation. Monkeys brought from 

endangered area around the world to kept at a Conservation Park in Netherlands 

Another example: Cocoa farming in Africa sponsored by Netherlands to make 

use of arable land in Africa. 

ii. Forest: 

There exists no relationship between globalisation and deforestation. It is an 

indication of less or no presence of forest land due to rapid utilization of woods 

either as a fuel source or for the construction of houses and to serve human 

need. 

iii. Industry, value added 

Results indicate as countries are getting more globalised, they are producing 

more industrially manufactured goods using natural resources. It is a positive 

sign of industrialization and for the advancement of country level in 

globalisation; however increased industrial production put stress on 

environment by depletion and degradation of natural resources which leads to 

unsustainability. 

iv. Fossil fuel energy consumption 

Results verify the fact that Industrialized and globalised countries have fuel-

based economies. It also indicates increase in high consumption of fossil fuel in 

any form (solid, liquid or gaseous state) with rise in its globalisation level. 

v. Electricity from renewable sources 
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As countries stabilize their economies and getting high position in globalisation, 

they start investing in green energy i.e. renewable energy that produce less or 

no emissions, though the scale of green energy production is not on large scale 

with the exception of few countries like Denmark, France who are getting most 

of their electricity from renewable source i.e. nuclear energy. 

Its increased use will raise question on its feasibility for long term use and 

dependency on renewable source as a replacement of fossil fuels. Electricity 

from renewable source can be used for running household appliance since they 

require less voltage, while it can not be used for industrial purpose as it require 

huge amount of electricity. 

vi. Freshwater withdrawal for domestic and industrial purpose  

Results show insignificant but positive relationship with globalisation. More 

development requires more use of natural resources which could be 

unsustainable if done improperly. 

vii. Alternative and nuclear energy 

Results show insignificant but positive relationship with globalisation. Countries 

using nuclear energy as source of energy production are putting less stress on 

global environment than the stress put by the use of fossil fuel. 

viii. Urban population growth 

Results have negative association with globalisation. Unplanned and chaotic 

urbanization is taking a huge toll on human health and the quality of 

environment contributing to social, ecological and economic instability in many 

countries. 

ix. Urbanization 
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More globalised countries have reached optimum level of urbanization so 

negative relationship is evidence of low urban growth in high globalised 

countries. For example, Belgium has urbanized to 97%. 

x. Energy Intensity or Energy use/GDP 

As country economy grows due to globalisation, its consumption level also 

increases. It is a measure of energy efficiency of the nation’s economy calculated 

as energy per unit of GDP. Results show high energy use per GDP of countries in 

the process of becoming globalised. As countries strengthen their economies 

their energy consumption per unit of economy also reduced.   

xi. Long term unemployment 

High unemployment leads to significantly higher government expenditure and 

tax rates reduced makes difficult to invest in green energy (Dreher, 2006) . It 

happens during period of recession. 

xii. Passenger cars 

More industrialization made people to use more transportation. This is evident is 

positive relationship with globalisation. Industrialized countries with efficient 

transport system for labor mobility can contribute positively towards avoiding 

from harming the environment. 

xiii. Motor vehicle 

Similar results as of passenger cars. 
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Table 24 Impacts of C-intensive energy use on indicators 

 

S.No Indicator Sign of effect Direction of effect Time of effect 

  No 
effect 

Positive Negative Direct Indirect Long 
term 

Short 
term 

1.  Fish species, threatened           

2.  Plant species, higher 
threatened 

          

3.  Mammal species, 
threatened 
 

          

4.  Bird species, threatened 
 

          

5.  Forest area (% of land 
area) 
 

          

6.  Industry, value added (% 
of GDP) 
 

          

7.  Fossil fuel energy 
consumption (% of total) 
 

          

8.  Electricity production 
from renewable sources, 
excluding hydroelectric 
(% of total) 
 

          

9.  Annual freshwater 
withdrawals, total (% of 
internal resources) 
 

          

10.  Renewable internal 
freshwater resources per 
capita (cubic meters) 
 

         

11.  Urban population growth 
(annual %) 
 

          

12.  Alternative and nuclear 
energy (% of total energy 
use) 
 

          

13.  Energy use (kg of oil 
equivalent) per $1,000 
GDP (constant 2005 PPP) 
 

          

14.  Long-term 
unemployment (% of 
total unemployment) 
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15.  Passenger cars (per 1,000 
people) 
 

          

16.  
 
 

Motor vehicles (per 
1,000 people) 
 

          

 

7.5 DISCUSSION 

Analyses have been done to find relationship between globalisation and indicators 

of sustainable energy use. 

Endangered species (fish, plant, mammal, and birds): There exists negative 

association of endangered species with globalisation index, GCI. Several studies have 

been done previously on measuring threat level status of endangered species on 

country level. (UNEP, 2006; World Bank, 2008). More globalised countries, equipped 

with enhanced technologies, taking measures for the preservation of endangered 

species. For example, in Netherlands, which is among top ranking countries in the 

GCI, a primate nature park has been developed that plays important role in the 

international breeding programme for gorilla’s, bonobo’s, wolly monkeys and many 

other endangered species. (Clarke, 2014) 

Deforestation: Results indicate no relationship of deforestation with globalisation 

index, GCI. It supports our argument that more globalisation leads to (increased use 

of natural resources OR affect world ecosystem) through industrialization. Since 

most of the world’s wood has been cut down for serving human needs, no or less 

deforestation is presently being done therefore no relationship with globalisation.  

Moreover, large scale deforestation poses threats to thousands of species from 

become extincted. (Vieira, Toledo, Silva, & Higuchi, 2008) 

Indicators related to industrial activities are industry, value added, fossil fuel energy 

consumption, freshwater withdrawals, and energy intensity (energy usage/GDP) 

show positive relationship with GCI. It upholds the point that countries get more 

globalised as they develop their economy based on industrialization. The increased 

energy usage also evidence of more globalisation. In other words, as countries are 
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getting rise in per capita income they get permit to pollute the environment through 

industrial emissions from increased energy use till the point they reached to the 

height of globalisation and afterwards take steps to fix the damage caused by them 

as illustrated in Environmental Kuznets curve. (Tisdell, 2001)  

Urban population growth has positive association with GCI is an indication of 

migration of more people towards cities to find work in industrialized economies. It 

might be good sign for country economic growth, but more migration could lead to 

job-scarcity as shown in our results where relationship has been tested between 

unemployment indicator and GCI. Another reason for job-scarcity lies in the fact that 

industry works by advancement of technology; and the more diffusion of technology 

in industry, less will be man-power needed to run that industry. Thus, main 

drawback of technology diffusion is that it decrease dependency on men and relies 

more on machines. 

Alternative and nuclear energy has non-significant but positive association with GCI. 

Few countries adopting alternative (cleaner) ways of energy production with zero or 

minimum emissions that from fossil fuel, however, its use is not on large scale. 

Switching towards alternative energy could lead to sustainable energy use, but it 

should be noted that alternative energy cannot replace current industrial fuel 

system as the industrial system has been designed to be run by fossil fuel (either in 

solid, liquid or gaseous state), and not by any other fuel. 

Passenger cars and motor vehicle show positive relationship with GCI indicate more 

economic prosperity of individuals in a country as they get more globalised. 

7.6 CONCLUSION 

In this chapter, we have investigated the factors affecting the spread of globalisation 

through industrialization and free trade in making the process sustainable. As 

proved in results, current state of globalisation has many hurdles in achieving goal of 

sustainability due to industrial activities in oil based economies and transport of 

industrial goods via free trade. The solution of unsustainable globalisation does not 
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lie in switching to alternative energy; it’s our economic behavior towards nature that 

is causing unsustainability. 

The findings support the idea that globalisation defined as integrated process does 

not get success to deliver prosperity in all its domains and also in all regions. 

Management of resources distribution has heavily affected by industrialization and 

free trade. Rich economies i.e. top globalised countries are getting benefitted from 

free trade, while poverty eradication is still top issue in African countries. The 

findings of this study reveal that lifestyle of highly globalised countries cannot be 

followed by people of low globalised countries because of earth’s limitation of 

resource production and its absorption. There is a need of management over using 

natural resources since humans have a natural tendency to create disturbance in 

natural system (W. E. Rees, 2002). Countries with high level of globalisation have 

exploited nature at unprecedented rate and the nature cannot bear same 

exploitation by countries yet to be globalised. There are still disparities in the 

process of globalisation in terms of inequality (Wade, 2004) which serves as barrier 

in making the global development sustainable. In globalised part of the world, caring 

for environment and sustainable development is an issue, while in developing part; 

it is not much of an issue on govt. level or on large scale. Developing world issue are 

security, daily earning bread, weak govt. policies, unstable price index of basic need 

items. Furthermore, the standard of living has definition varying from region to 

region and country to country, this also need to be addressed.  

 

This research measured factors affecting global sustainability, however if failed to 

address some important aspects of globalisation. There exists positive relationship 

between rise in per capita income and level of globalisation. No relationship has 

been examined to measure social indicators (also domain of sustainability) with rise 

in income. The notions of FWC (top globalised economies with high level of 

development) and TWC (low globalised economies with low or average level of 



 

113 
 

development) still exist despite of claims that they do not exist, also need to be 

covered when addressing issue of sustainability of globalisation. Another important 

aspect missing in this research is the presence of influential powers having rights to 

dictate others sometimes as Aid-donors and sometimes in their national interest and 

national security. 

Further work need to address the problem at the root cause level, and not just the 

consequence. Our economy has expanding nature. Growth is not the problem, but 

resource use is. Stats show use of material resource per unit of GDP is declining. Aid 

receiving countries make themselves dependent on donors. They need to allow 

standing on their own with the available resources they have. Aid should be limited 

for emergency purpose (natural disaster), not routine activity. 

Given the range of views around the issue of sustainability of globalisation, the 

evidence from this research suggests that MNC’s limit their role of creating desires 

and focus primarily on providing basic needs .More circulation of money and less 

accumulation will benefit more people. Standard of living need to be defined as one 

definition for all countries. 
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8 GLOBALISATION SCENARIOS: OPTIONS FOR FUTURE 

8.1 FUTURE PICTURE OF GLOBALISATION 

The title of this study is to draw future picture of globalisation process in the next 10 

years from the context of sustainability by keeping an eye on past predictions which 

proved wrong by overlooking certain factors. 

The intensification in the process of globalisation since industrialization has brought 

significant changes in peoples’ standard of living and quality of life across the globe and 

as a result it affected overall sustainability of globalisation. High levels of industrial 

activities, served for the intensification of globalisation process, are main driving forces 

in moving the globalisation away from sustainability goal. High consumption of 

resources and energy for production and heavy emissions by industries have raised 

questions on the continuation of the process in the future. Many questions come to 

mind related to future sustainability of current globalisation process such as ‘what if 

industrialization continue with consumption of natural resources at current rate, would 

nature be able to provide natural resources at the same rate in the next 50 years? 

‘Given the fact that world is running out of resource, do we have alternative way to deal 

with the issue? ‘What would happen if industries make no changes to their pollution-

intensive activities?’ ‘What would be the result of ‘business as usual’ by industries on 

earth’s eco-system? ‘How to assure sustainable future under current circumstances for 

generation to come?’  Such questions pushed lawmaking bodies, industrialists, 

multinational-company stakeholders, and local governments to design development 

strategy for future that could avert undesired outcomes and lead the process towards 

healthy, peaceful and sustainable world. This started the scenario building process to 

sketch the future picture based on current trend. Scenario also helps in examining if the 

current process will bring optimistic future or not when extended in future time. 

8.1.1 Scenarios: from socio-economic goal to overall sustainability 

The purpose of this study is to examine the deficiencies in attempts made in the past for 

the construction of scenarios related to globalisation process in the domains of health, 

climate change and alternative energy with the aim of achieving sustainability in these 
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domains. There are three underlying reasons for this study. First, most of the future 

projections or scenarios of globalisation process made in the past pre-dominantly 

served the socio-economic goal when come to practice and failed to achieve overall 

sustainability targets including environmental factor. This demands to investigate the 

flaws in the past developed scenarios that diminishes the most fundamental dimension 

of sustainability i.e. environment whose vitality is essential for the functioning of every 

other sustainability domain. Second, to search for more factors other than environment 

overlooked in scenario development that lead to failure in meeting the proposed 

sustainability targets. Third, the show of incompetency in achieving sustainability target 

has brought negative effects to developing world. The scenarios designed with the hope 

to help developing countries, which comprises majority of the world, in raising their 

living standards with the cooperation from industrialized countries; instead these 

scenarios showed disastrous impacts on them and make their life more difficult. These 

disastrous impacts also need to be examined and the reason behind them. 

In the next section, scenario analysis is done to explore highly uncertain future by 

storytelling and next quantified in terms of demographic, socio-economic and 

technological development. ‘Story and Simulation’ (SAS) approach is used in this chapter 

for scenario development. SAS approach consists of two parts.  First one is story telling 

i.e. qualitative part about how future events will unfold. Second one is simulation i.e. 

quantitative part complement with facts; model calculation; numerical estimate of 

future environmental indicator. Generally, a scenario has following elements:  

f. Description of step-wise changes for e.g. in climate change scenarios, 

temperature change over time. 

g. Driving forces: main factors or determinants than influence the step-wise 

changes such as population, economic growth, and technological changes. 

h. Base year: beginning year of scenario 

i. Time horizon and time steps: describes the most distant year covered by a 

scenario with time steps 



 

117 
 

j. Story line: narrative description of scenario which highlight its main features and 

the relationship between scenario driving forces and its main features. 

In this chapter we conducted scenario analysis using the method employed by Futures 

Group for scenario construction (Glenn & Gordon, 2003). A detailed description of the 

method is given in methodology section. 

8.1.2 Dealing with sustainability in unsustainable way 

From the sustainable development perspective, my starting premise is the standpoint 

that economic growth serves as remedy for most global development issues is itself 

unsustainable. Policy makers from government and private sector design their strategies 

with economic focus. Same can be observed in scenarios development process even 

with environment related scenarios, policy makers put profit over all other factors 

including environmental care. Policy makers put forward argument that the earned 

profit will be used in fixing the deteriorated environment. In my view, the missing factor 

here is that the profit generated at the cost of thrashing the environment i.e. to fix the 

environmental problem, you need to damage more unharmed environment. The quest 

for growth alone can lead to catastrophe. (McRae, 1995) and, as a result making this 

approach of achieving sustainability unsustainable. Emission scenarios used in Kyoto 

Protocol committed to meet global cut down of greenhouse gas emissions in a period 

2008-2012 put no restrictions to economic development. The practical implication of 

this approach observed where countries with high economic growth combined with 

heavy emissions continued to grow their economies, while limiting their emissions by 

shifting their industries to developing world and allowed developing world to increase 

their economic growth rate through industrialized growth. In this manner, 

environmental targets achieved in developed world would became offset by emissions 

from industries migrated from developed world to developing world (Grubb, Hope, & 

Fouquet, 2002). Another reason for dominance of economic factor is the influence of 

corporate sector in scenario building process related to global environmental goals. For 

example in 1972 published book ‘The Limits to Growth’ - intended to explore the 

possibility of sustainable feedback pattern that would be achieved by altering growth 
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trends among five variables under three scenarios- was funded by Volkswagen 

Foundation. Corporate sector with business-oriented strategy put profit over every 

other factor. It could be safety, care for eco-system, social responsibility, health or any 

factor other than economic one. Moreover, corporate sector has influence over 

government representatives; they use this influence in pushing officials to make policies 

that benefit these firms. Another issue is the time set to achieve targets in future 

projections has long interval normally ranging from ten to fifty years. On the basis of 

frequent turmoil in world economy in the recent past, it could be argued that the 

lengthier the time, less would be the efficiency towards reaching targets. While, short 

term policies are more action oriented in comparison to long term policies and results 

can be observed. Also, in long term policies, threat level seem less serious than in short 

term policies and there exists lack of urgency in long term policies. 

8.2 OVERLOOKED FACTORS THAT LEAD TO SCENARIO FAILURE 

There certainly are others factor that lead to failure in meeting targets set in global 

development goals in future projections. Important one is the voluntary approach, it 

seems positive as nations should move forward for their peoples’ wellbeing, but the 

absence of punitive measure from global development policy resulted in continuation of 

unsustainable practices as evident in past scenarios on global health, climate change, 

poverty eradication and other sustainability oriented scenarios. Another important 

factor is not addressing the cause of the problem, and going directly to the solution of 

the harm caused by dealing with the consequence. Like in Kyoto protocol all measures 

taken for greenhouse emission reduction deals with the reduction of anthropogenic 

greenhouse gases from the environment i.e. consequence and not with the reason that 

caused the increase in GHG’s in short time i.e. intensive use of natural resources 

through industry activities. This cause has been identified in Rio Declaration of 1992 in 

UN Conference on Environment and Development (UNEP, 1992) through declaration of 

“unsustainable pattern of consumption and production, particularly in industrialized 

economies” as “the major cause of the continued deterioration of the environment”. 

Yet this declaration remained a matter of political debate since then and not 
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incorporated in global development targets. Choosing right driver for solution is also 

important in meeting defined goals. As argued earlier, economic growth is considered as 

remedy, while continued economic growth –especially for nations enjoy highest level of 

economic prosperity- leads to continued environmental degradation. What needs to be 

changed instead to economic growth is the economic behavior towards eco-system 

which presently is fundamentally unsustainable (William E. Rees, 2006). Furthermore, in 

scenario building process, identification of potential stakeholders responsible for 

causing the problem for example degraded environment, health issues, GHG’s is 

important task in order to solve global issues. The issue of global warming is portrayed 

as global issue affecting everyone the on the planet. That’s true but it does not mean 

everyone has to take action for its solution –as suggested- nor everyone is responsible 

for the initiation of the problem –this fact is usually not mentioned. There need to be 

identification of main actors behind the problem whose action led to the problem of 

global warming and everyone is affecting as a result. Not prioritizing the issue on basis 

of its importance by policy makers in scenario development process is another factor is 

not reaching the goals. For instance, spending today on health issues (malnutrition; HIV 

AIDS/Malaria) will bring more observable and measurable results in the next 5 years 

than spending on cure of climate change that might show some changes in the next 50 

years. 

8.2.1 Disastrous impacts on less developed world 

The disastrous effects of not achieving targets defined in scenarios of global 

development issues can be observed in less developed world.  For instance, in Kyoto 

protocol carbon credits allowed developing world to pollute its natural environment. It 

increases their income per capita at the cost of health. also, lax environmental laws in 

developing world exacerbate health  problems. The successful transition of European 

industrialized nations from polluted environment to clean environment in short time 

also need to be examined while other industrialized economies in other regions are very 

much behind their targets. One might ask why China has significant increase in its GHG’s 

while EU has significant decline in its GHG’s in short time. Also, how it is happened that 
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EU took steps in emission decline and living standard of their people did not get 

affected. There need more investment to take additional measure to limit GHG’s and 

because of this living standard of nation will largely affected, but this was not the case in 

European highly industrialized countries. The answer of posed questions lies in the fact 

that European countries shifted their polluted industries to developing world and to 

maintain high standard of their people, these countries increased free trade with 

developing world to get manufactured goods instead of manufacturing at home. 

Another affect to the developing world is that there is burden sharing, not profit 

sharing. 

8.3 SCENARIO BUILDING 

Development of scenarios in the dimensions of health, climate change and alternative 

energy with driving forces of these dimensions.  

In this chapter we described the scenario development process in the dimensions of 

health, climate change and alternative energy using the method employed by Futures 

Group (Glenn & Gordon, 2003). The detailed description of the three-step scenario 

building process designed by Futures Group is given in following section. 

8.3.1  Preparation 

The first step of scenario construction process starts with defining the scenario space by 

defining the domain of interest. In this step, developers identify key driving forces 

important to the future of the domain. These key drivers should be independent of each 

other in a scenario space. The number of key drivers selected will serve as defining 

dimensions of scenario space. In case of two such driving forces, scenario space would 

be two-dimensional. Similarly, for three driving forces, scenario space is three-

dimensional. Higher the number of dimensions, more will be the number of alternative 

worlds produced. Although, more and more alternative worlds can be produced, it is 

neither necessary nor desirable. Four to five alternative worlds seem sufficient if able to 

capture range of future challenges and opportunities. 
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8.3.2 Development 

In the second step, key measures are defined for each scenario. They could include 

measures of forces such as population, economic growth, political stability, 

technological diffusion. After careful selection of key measure, it is tested if they have 

potential for great impact on the outcome of the scenario. The projection of same 

measures will be included in every scenario. 

Then, list of events will be defined for each scenario. Events are helpful in shaping 

scenarios in several different ways. Events could impact key measures; events bring 

change in chains of causality that leads from present to the future; and events make 

certain policies more or less likely to work. For each scenario, the probabilities of event 

are different and depend of their position in the scenario space. 

The next step is quantitative step in which key measures identified in previous steps are 

projected using technique called Trend Impact Analysis (TIA). The brief description of 

the technique consists of: projection of historical data for each of the measure using 

time-series methods. The events (expressed probabilistically) are then combined with 

extrapolated data to produce forecast and a range of uncertainty. Monte Carlo methods 

used in events forecast. 

After producing quantitative forecasts of the measures based on probabilistically 

defined events, different chains of causality will become noticeable. A narrative 

description of future outcomes can now be prepared. 

8.3.3 Reporting and Utilization 

This third and last step is to summarize series of charts and narratives having future 

descriptions represented by each scenario in a document. This gives readers a quick 

overview of scenarios characterized by different perspectives in a given future time. 

These scenarios if used in any business practice can be used in testing policies. A list of 

action is prepared after reading the scenario by policy-makers. The list can be tested 

using quantitative methods, and if any particular action produce desirable results it is 

considered good presumption. 
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After the description, we apply the scenario-building method on our selected 

dimensions of health, climate change and alternative energy. The construction step 

follows the order as shown below: 

a. Scenario case: defines the domain of interest 

b. Focused questions: to set up scenario and develop the scenario logic. 

c. Key drivers: are main factors or determinants that influence the dimension. 

d. Possible future development: long list of future development that may affect the 

dimension. 

e. Possible outcome: measureable short list selected from possible future 

developments. 

f. Scale of measure: of selected possible outcome. 

g. Alternative worlds (development paths): offer a series of detailed and diverse 

forecast for each alternative world. 

8.4 PROJECTION OF GLOBALISATION SCENARIOS 

In this section, future globalisation scenarios are discussed based on construction steps 

defined in previous section of this chapter. Future projection of globalisation is made in 

the domains of health, climate change and alternative energy. Four alternative futures –

Market First, Policy First, Security First, and Sustainability First- are defined in Table 25. 

Story narratives for three domains – health, climate change and alternative energy- are 

defined under alternative futures. 

8.5 FUTURE HEALTH SCENARIOS 

a. Scenario case: sustainability of health condition in terms of life expectancy in a 

globalising world. 

b. Focused questions: 

I. What seem to be most important concerning life expectancy for 

sustainable health over the next 10 years in a globalising world? 

II. What will stay the same about this issue that will limit its alternative 

futures? 
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III. What is changing about this issue that will alter its future? 

c. Answer to questions: (including key drivers) 

I. GDP growth and national health policy considered as most important 

drivers of sustainable health for all the nations. 

II. Certain factors identified that will limit its alternative future of 

sustainable health are urbanization, resource depletion and resource 

consumption pattern. Continued urbanization of cities means current 

health policy practices will remain same. Large scale excessive use of 

natural resources resulted in resource depletion and it is very unlikely to 

see any change in resource consumption rate thus it will make 

implementation of health policy ineffective. 

III. The driving factors that will alter future of sustainable health are: 

environment and ecology, preservation of nature and natural resources, 

redefined social standards and implementation of health policy. Changing 

environment and ecology due to human activities will push policy makers 

to act towards sustainable health. any degradation in the environment 

force nations to preserve nature and natural resources for its’ people. 

Current social standards - like standard of living measured in economic 

terms or level of education as measured by years of schooling- will be 

redefined. Nations will have their health policies designed to address 

specific needs of its people, instead of one global health policy for all. 

d. Possible future development in the scenario domain are: 

I. Given the increasing health concerns globally besides lack of interest 

from governments in providing quality health to its people, there might 

be increased influence of pharmaceutical industries on health policy. 

II. The falling health standards and increasing risk of disease spread will 

bring changes in socio-economic behavior of people across the world. 
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III. To avoid the side-effects of using conventional medicine due to its 

formulation like caught up by chronic disease, people will switch towards 

alternative medicine. 

IV. Peoples’ belief will also be changed regarding conventional medicine. 

e. Possible outcome: (future trends) 

The possible outcomes with four principal dimensions are: 

I. Provision of quality health including alternative medicine 

II. Extent of influence of pharmaceutical industries 

III. Transferring of health sector from government to corporate sector 

(including health services, health education, medical research, awareness 

campaigns) 

IV. Vitality of global economy 

f. Alternative worlds (development paths): 

For alternative paths, we used four set of scenarios for each of the dimensions of 

sustainability. The time span for each scenario is set up to 2050, designed based 

on different assumptions about dominant actors, approaches used and choices 

made. The names of these four scenarios are Markets first, Policy First, Security 

First and Sustainability First. As it is clear from the name, these scenarios have 

different actors dominating in each scenario holding particular future. The same 

list of scenarios has been used in GEO-3 and GEO-4 reports. 
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Table 25 Alternative futures with their definitions (as defined by Global Environmental Outlook-4) Time horizon: 2050 
(UNEP, 2007) 

Scenario Description 

Market first A world in which market-driven developments converge on the values 

and expectations that prevail in industrial countries. 

Policy first Strong actions are undertaken by governments in an attempt to reach 

specific goals 

Security first A world of great disparities, where inequality and conflict prevail, 

brought about by socioeconomic and environmental stresses 

Sustainability first A new development paradigm emerges in response to the challenge 

of sustainability, supported by new, more equitable values and 

institutions 

 

8.5.1 Story-narrative of health in different alternative futures 

a. Market first 

The advancement of health in a society is achieved through market driven forces in this 

scenario. Markets, the dominant factor of scenario, not only show development in 

economy, but also in socio-cultural and environmental developments. The role of 

market-driven society in health sector is observed in: 

i. Provision of quality health including alternative medicine, 

ii. Extent of influence of pharmaceutical industries, 

iii. Transferring of health sector from government to corporate sector, and 

iv. Vitality of global economy. 

In most regions, the lacking in providing quality health by governments allows people to 

get health services from non-government sector thus growth in private sector is 

observed. People get satisfactory treatment from corporate sector, however, the 

services will not be accessible to all because of higher costs associated to it. Rapid 

growth is seen in pharmaceutical industries due to influence of corporate sector in 
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health. Frequent turbulence in global economy affects people behavior towards use of 

health service from corporate sector. 

b. Policy first 

In this scenario, the focus is emphasized on designing policies to support economic 

growth while making less impact on social and environmental factors. Main actors in the 

scenario is national governments, along with international organizations like UN, its’ 

sister organizations, and many regional organizations. Policy first scenario has 

participatory approach that includes all stakeholders having representation from both 

public and private sector. Policy first scenario is mainly driven through government 

regulation that is non-voluntary and has to be strictly followed by all without any 

discrimination of rank or status. Policy first scenario usually has long term policies. 

In the Policy first scenario all people regardless of their economic status get quality 

health and services from government hospitals at rates affordable to them. National 

governments also regulate pharmaceutical industry in providing medicines at lower 

costs thus reducing its influence of getting profit from high costs of medicines. This way, 

the health sector is mostly kept with national governments and very few health services 

are privatized. However, any disruption in global economy results in increase of 

government expenditure thus quality of health services will be affected.  

c. Security First 

In security first scenario, lesser number of people or groups or nations, mostly 

influential ones are entertained. Major stakeholders in Security First scenario are 

industrialized world, big corporations, and powerful governments. In case of any 

uncertainty in economy or world affairs, any action taken in this scenario could lead to 

putting barriers to trade of both goods and people from outside world resulting in 

pressurizing of economy of other country. This approach of Security First scenario 

adversely affects economies of less developed world and large mass of people live 
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there. The duration of trade restriction in this scenario is usually short term, but it could 

remain for long if adverse condition persists. 

Services in health sector provided in security first scenario are of best quality, but to 

limited group of people. National governments are mostly the decision makers in this 

scenario, but they are under great influence of corporate sector. Due to trade restriction 

on movement of goods and people, pharmaceutical industry operating under big 

corporation benefit selected group of people at higher costs. Similarly, other health 

services are also provided at higher costs from government and private sector. In 

security first scenario, strong government thinks of their interest first, thus its people 

are less affected in case of any turmoil in global economy. 

d. Sustainability First 

Sustainability first scenario utilizes open and partnership-based approach among all 

stakeholders including all levels –local, national, regional, and international- and all 

sectors –government, private, and civil. Every decision making process in sustainability 

first scenario at any level from any sector incorporates environment and social concern 

as central focus. It addresses processes at its core and brings reform in them. 

International trade for instance is mainly about economic growth; security first 

incorporates environmental and social reforms in international trade policies. National 

governments talks about security of its people results in increased military expenditure. 

When more funds are allocated to environment and social domain, military expenditure 

becomes gradually less in stepping towards sustainable world. The question raises here 

that: is it possible for all nations in the world to attain ‘sustainability first’ state as 

discussed in this scenario? 

In sustainability first world, quality health in the form of medicine and services is 

accessible to all at reasonable price. Governments in collaboration with private sector 

frame policies to ensure production of medicinal goods in pharmaceutical industries 

have less or no carbon impact to the environment. In addition to medicines, other 

health services are provided either by government or private sector with preference 
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given to care of people, while profit becomes of secondary importance. Good 

functioning economies will certain the future of sustainable health or vice versa. 

8.6 FUTURE CLIMATE CHANGE SCENARIOS 

a. Scenario case: 

Impact of climate change on sustainable globalised world 

b. Focused questions: to set up scenario and develop the scenario logic. 

I. What seem to be the most important issue dealing climate change 

coming from GHG’s and PM emissions over the next 10 years in a 

globalising world? 

II. What will stay the same about this issue that will limit its alternative 

futures? 

III. What is changing about this issue that will alter its future? 

c. Answer to questions: (including key drivers) 

I. Primary issue in dealing with issue of climate change due to GHG’s and 

PM emissions is meeting Kyoto targets by all countries. So far, biggest 

polluters (US and China) showed reluctance in cutting down their carbon 

emission, thus created hurdle in meeting the global target of emission cut 

down. 

II. There exists certain factors that will remain unchanged over coming 

future concerning climate change are energy intensity of GDP mainly in 

industrially developed nations; continued economic growth combined 

with high energy demand. Also, the issue of climate change became more 

of a subject of political debate and less action has been taken in this 

regard and limits its alternative future for sustainable globalised world. 

III. Some other factors changing regarding climate change are fear of 

resource scarcity, a more concerned society, and concerns about global 

health care. High consumption of resources –both, natural and 

industrially manufactured- has raised alarm of resource depletion. 

Society became more concerned about their behavior towards natural 
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system. Society is raising questions on the viability of the current 

economic system amid frequent economic recessions. Increasing health 

concerns due to climate change brought changes in human behavior like 

more migration and consumption of environment-friendly goods. 

d. Possible future development in the scenario domain are: 

I. To restore climate change to the point of unharmed state, rapid changes 

will be made like reforestation at high rate. 

II. Given the bad impacts of industrialization on environment and people’s 

unsustainable lifestyle, people will follow adaptation of natural lifestyle 

i.e. sustainable lifestyle. 

III. Adaptation to climate change will also bring changes in culture of 

societies. Changes will be happen in architecture, food, language and 

other cultural aspects. 

IV. Technology brought convenience in people’s life, but with its harmful 

effects. People become more dependent on technology which reduces 

use of human skills. Thus, people will be more cautious in using 

technology in future. 

V. A more integrated society will raise their voice by joining massive 

environmental campaigns to tackle consequences of climate change. 

These campaigns will act as pressure group for governments and 

corporate sector to take actions in this aspect. 

e. Possible outcome: 

I. Utilization of natural resources 

II. Implementation of environmental policy 

III. Economy via agricultural growth 

IV. Green technology use 

f. The four possible outcomes are discussed under four different futures below: 
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8.6.1 Story-narrative of climate change in different alternative futures 

a. Market first 

In market first scenario, having focus on economic growth, climate change has affected 

in different ways including utilization of natural resources, implementation of 

environmental policy, economy via agricultural growth and green technology use. 

Natural resources in market first scenario are utilized at higher rate in industrial 

production process in industrialized countries for consumption purpose. The high rate of 

natural resource consumption is driven by free trade and increased use of technology. 

Such industrial activities result in emissions of greenhouse gases which results in rise of 

global temperature and causes climate change. 

Due to strong control on resources from private sector, whose main concern is profit, 

steps towards protection of environment from harmful industrial activities via 

implementation of environmental policy become less significant. The dominance of 

corporate sector in industrial sector translates in less involvement of government in 

regulation of industrial activities. One good example here is outcome of Kyoto Protocol 

in which there is no reporting system after 2012. On regional level, some countries 

achieve emission reduction targets however, these targets become offset by increase in 

emission in countries of other region. In total, there is increase in emissions globally 

thus causing climate change. 

Since the market runs through industrial process, the agricultural sector shows slow 

progress in market first scenario. Corporate sector has more control over natural 

resources than national government, in this way they get benefit from exploitation of 

natural resource that results in climate change. 

The high carbon emissions emitting from industries pressurize private sector to design 

policies and develop methods for cut-down of emissions using green energy i.e. from 

alternative energy sources that produce zero or low emissions. Action in this regard 

does not show significant reduction in emissions as steps taken in areas that have very 
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little carbon impact on environment like marketing of energy savers bulbs labelled as 

eco-friendly and safe for health and environment at domestic or household level. It is 

very clear that major polluting sector is industrial and transportation sector and very 

little effort has been done in these sectors. 

b. Policy first  

The central role played by governments at national, regional and international level in 

policy first scenario has brought significant impact on driving forces that contribute of 

climate change. Driving forces are such as utilization of natural resources, 

implementation of environmental policy, economy via agricultural growth, and green 

technology. 

It is government responsibility to provide basic necessities to its people through fair 

distribution of natural resources. Government design policy in order to avoid non-

exploitation of natural resources from corporate sector and benefit maximum number 

of people in the society, not just selected powerful groups. Markets in policy first 

scenario have reasonable growth with constant checks from government about its 

activities. 

The current high level of carbon footprint cannot be reduced without taking strong 

measures from public and private sector to protect environment from further 

degradation. A way to limit emission is to put high taxes on carbon-intensive products. 

This creates incentive for both producers and consumers to utilize low-carbon intensive 

material for industrial production. Government officials target civil society through 

awareness campaigns about climate change and give guidance to them about 

responsible use of nature.  

Government can creates balance between growths from markets and agriculture sector. 

In policy first scenario, focus of government is to ensure health and safety to its people.  

This could be achieved through enhanced use of land for production purpose and 

limiting use of pollution intensive activities. Government increase land use for farmers 
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through subsidiaries on agriculture goods. That way climate change can be controlled 

from further deterioration. 

Widespread use of renewable technology takes place in different sectors including 

transport, agriculture, medicine, and education. National governments pay special 

attention to the protection and preservation of biodiversity, freshwater resources, 

forests, and eco-system. Governments make advertisement for people inviting them 

towards adaptation of natural life-style. These measures contribute in averting climate 

change. 

c. Security First 

In security first scenario, policies are designed in a way that favor particular group in a 

society. Many restrictions are placed on movement of people and good by ruling class in 

a country bring anthropogenic climate change. These conditional trade barriers affect 

the natural habitat, eco-system, and natural resources of the region. Government 

strictly control the activities take place with the aim of benefiting the particular sector in 

the society. Government hands over its services to private sector to lessen its 

responsibility and gets more benefit. Protected eco-system is exploited under private 

sector for industrial purpose. 

Environmental governance is lenient in its function and implementation in security first 

scenario. Targets set for environmental protection are not strictly followed by 

governments. Private sectors heavily make use of coal as fuel for industry due to lagging 

in environmental policy; as a result increased emission of greenhouse gases in the 

atmosphere. Throughout, there is low improvement in energy efficiency. Besides 

climate change, other factor like health of people also gets affected. 

Economy through agricultural sector is hampered as a consequence of uncontrolled 

growth in industrial sector. Increased use of harmful and unhealthy practices continued 

in security first scenario. Increased use of inorganic fertilizer, low protection from 

exploitation of protected areas, low access of consumable goods to all inhabitants of 
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society are few examples of agricultural growth sufferings. These factors overall make 

the global environment more vulnerable. 

Strong governments in security first scenario pay less attention to the spread and access 

of green technology that could be beneficial its people and helpful in climate protection. 

Instead, increased tariff on imports of renewable technology causes difficulties in 

peoples’ decision making process in switching to sustainable energy options. A fraction 

of society, however, appears as representative of society works in creating awareness 

about use of green technology. 

d. Sustainability First 

In sustainability first scenario bring about radical changes in every domain of 

development and in all sectors. A strong cooperation is observed among stakeholder of 

economic, environment and socio-cultural dimensions with a common goal of achieving 

sustainability in all areas. Carbon intensive activities in industrial sector are given a 

break through government regulation in consultation with private sector in order to 

protect the eco-system. Markets bring growth in the economic system through 

industrial and trade activities till the point it remain sustainable. 

Environmental governance play vital role in limiting use of natural resources to be used 

for industrial purpose from private sector. Concrete and goal-oriented targets are 

defined; caps are placed on carbon intensive activities. These steps bring drastic 

changes in cut down of carbon emissions, however, the increased level of CO2 in the 

atmosphere emitted in the past decades still remain a problem. Changes made in 

sustainability first scenario initially increase the global temperature due to further 

emissions and afterwards temperature will fall down gradually. 

In sustainability first scenario, transformation takes places gradually in current economic 

system through more investments from government and private sector in areas that are 

environment friendly. Advertisements are made to encourage public to consume more 

organic –less processed food- for the health of people and environment. Increased use 
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of organic fertilizers by farmers is emphasized with gradual phasing out the use of 

harmful industrially prepared pesticides from agriculture sector. These steps not only 

keep the global environment safe from harmful gases, but enhanced productivity and 

consumption of organic food will increase the share of GDP from agriculture. 

In sustainability first scenario, a boom in green technology is seen as every inhabitant of 

the society has common goal in mind that is to keep the environment safe from dirty 

emissions. The use of less carbon emitting options is encouraged. The conventional 

source of energy –fossil fuel- is systematically switched to biofuels. One question raises 

here: can the whole industrial process is capable of switching to biofuel from fossil fuel? 

The point here highlights the fact the industrial process is made to be run on fossil fuel –

either in solid, liquid or gaseous state- and no other source of energy can replace it 

completely. However, partial replacement can be done for instance public transport can 

be run on biofuel. In any case, green technology has positive contribution in climate 

change protection from further degradation. 

 

8.7 FUTURE ALTERNATIVE ENERGY SCENARIOS 

a. Scenario case: defines the domain of interest 

Alternative energy prospects in a sustainable globalised world 

b. Focused questions: to set up scenario and develop the scenario logic. 

I. What is the major concern dealing alternative energy in a sustainable 

globalised world? 

II. What will stay the same about the issue that will limit its alternative 

future? 

III. What is changing about this issue that will alter its future? 

c. Answer to questions: (including key drivers) 

I. To make the future of alternative energy a success, there is a need of un-

biased, impartial, equally treated implementation of environmental 
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legislation mainly by industrialized nations. It includes meeting targets of 

Kyoto Protocol, switching to green energy of carbon intensive industries, 

punitive measures and changes in individual’s style of living. 

II. Certain behaviors may serve as hurdle in switching to green energy for 

instance humans’ greedy nature which is less likely to change in market-

based society that encourages consumerism. Lack of interest and inaction 

by corporate sector and policy makers also causes hurdle in this regard. 

Instead, corporate sector seem to take advantage from it by portraying 

global warming is an issue and alternative energy is a need, but not doing 

anything in practice. 

III. Adaptation of technology run on alternative energy instead of fossil fuel 

by first world countries is a changing issue that will alter future of 

alternative energy in a sustainable globalised world. In the next few 

years, green energy will have major part in environmental policy 

primarily for most of the industrialized countries followed by rest of the 

world. Global consequences in different parts of the world due to 

anthropogenic climate change will push people to switch to green 

energy. As more nations are transforming their economies into 

industrialized economies, and because of limited reserves of fuel, its 

demand will most likely be increased and so its price. It will force 

countries to go for alternative means to fuel their economy instead of 

fossil fuel. So, that is another factor for switching to alternative energy 

means. Social and environmental movements will create awareness 

among people about green energy use. 

d. Possible future development: 

I. As society is more concerned about natural system, there will be 

advancement in horticulture and bio-sciences. More research will be 

conducted in these areas. 
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II. Emerging green technology in environment avenue for instance green 

energy usage in defined space. 

III. Because of more pollution by traditional fuel i.e. fossil fuel, current 

method of energy trade will be obsolete. 

IV. Increase in cost effective means of production. 

e. Possible outcome: 

I. Public health and environmental quality 

II. Less dependency of carbon technology 

III. Independent energy policy 

IV. Low production cost affecting overall GDP 

V. Corporate sector influence on natural resource control (they can exploit 

nature, set cost of water, air etc.) 

8.7.1 Story-narrative of alternative energy in different alternative worlds 

Switching to green energy as an alternative to using fossil fuel in all forms –solid (coal), 

liquid (oil) and gas (natural gas) - is increasingly becoming demand of private and public 

sector in the 21st century. The high demand can be explained by two reasons, firstly, 

devastating effects on global climate due to heavy usage of fossil fuel in the industrial 

and transport sector, and secondly, out of fear that fuel reserves become scarce in  

coming years. Thus, alternative energy has its effect in political debates, while corporate 

sector discuss about it in their meetings and in company manifesto. A lot has been said 

is this regard, a concrete step is yet to be taken. In this chapter we try to see possible 

outcomes of alternative energy in four different scenarios of Market first, Policy first, 

Security first and Sustainability first. 

a. Market First 

In market first scenario, there exists less impact and low scale implementation of 

alternative energy as industries continue to produce manufactured goods for 

consumption and emit dirty gases heavily. The positive impacts of using alternative 

energy are offset by heavy carbon emissions from industrial sector. Public health 
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deteriorates in this scenario due to air pollution. It also put burden on government in 

health care expenditures. The implementation of alternative energy technology is 

mainly done at household level. In local economies, where market has influential role in 

public policy, market stakeholders create less incentive for alternative energy by 

pursuing government to raises tax on renewable goods. 

Dependency on carbon technology is high in market first scenario, with slow transition 

to green energy is observed in some areas of industrial sector, however the overall 

impact would remain low. A mix of fuel in hybrid is produced on commercial scale 

replacing fossil fuel for providing fuel to particular form of transport. For instance, 

airplanes in Brazil take its fuel from biodiesel and hybrid cars (limited in numbers in 

comparison to total cars on the road) that run on electricity. The scale of using these 

alternative forms of energy is very low and most transport and all industries are using 

different forms of fossil fuel as source of energy. 

It is noted that use of alternative energy in any sector requires less resources for its 

setup which implies less burden on economy and more production is done at low cost 

fuel from alternative energy. However, alternative energy employed has low rate of 

production as compare to massive production from fossil fuel in short time. This creates 

less incentive for industrialist to switch to alternative energy. Small number of 

individuals of society opts for alternative energy, but it will not add any impact on 

environment from being degraded.  

Alternative energy has its source in nature and the corporate sector, most active actor 

in market first scenario, has strong control on natural resources. They serve natural 

resources as commodity and put value on resources. It gives markets right to ruthlessly 

exploit nature to a level till it becomes scarce. Small group of people get benefit from 

this use of nature, while making majority dependent on corporate sector for resource 

availability. This market behavior gives common people less freedom to make choice, in 

case they want to switch to alternative energy. 
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b. Policy First 

In policy first scenario, government uses its authority to do legislation and 

implementation of alternative energy in an effective way through environmental 

policies designed in collaboration with private and civil societies. Government uses its 

resources that ensure good public health and keep good environment quality. On public 

level, national governments educate people about use and benefits of alternative 

energy in their lives and beware them about hazards of using carbon intensive goods.  

On industrial level, governments restrict industries from heavy pollution by putting caps 

on carbon emissions. Governments also encourage trade of alternative energy resources 

by levying off taxes. These steps bring positive impact on public health and local 

environment. And, people switch to environment friendly technology. 

Government gradually increases the application of green energy technology in all sector 

including transport, agriculture, water management, industries, energy and other 

sectors. This application not only limit the carbon emissions from being adding to 

existing high level of GHG’s in the environment, but also reduce the burden of national 

economy to be spent on cleaning the environment. People also get less worried about 

consequences of climate change. By this way government can concentrate on removing 

harmful gases from the environment as a result of emissions from the past. 

Government facilitates its people in adapting natural way of living. Government brings 

society close to nature, gives benefits to people on green products, promote only most 

effective products, and invest in renewable, clean energy and energy efficient products. 

Government encourages people to use public transport. More jobs offered in renewable 

sector will less resources need to establish jobs. Less people migrate to other places. 

Such developments maintain good relations of people with government. 

Market forces however play its role in parallel to government by continuing its harmful 

practices. Government restricts harmful emissions of markets by increases taxes on 

carbon intensive activities. Moreover, government has more control on natural 

resources than corporate sector. This control restricts corporate sector from treating 
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natural resources as commodity and thus stop from exploitation. It made society less 

dependent on choices set by corporate sector and people get more benefit from natural 

resources at affordable cost. More recreational parks are built by governments; more 

land is conserved; reforestation is done for the protection of nature. Limited role of 

corporate sector has overall effect on environment. 

c. Security First 

Strong influential governments, big corporations and ruling class the main stakeholders 

in security first scenario has dominating role in energy sector. They increase their 

influence on many state-run sectors including public health, environment, energy, 

transport, security and economy. Revenue generated is spent on particular group of the 

society. They enjoy good quality health and clean environment while masses in the 

society lack basic health facilities with deteriorating environment. Transport sector also 

affected as people have less environment friendly options. Ecosystem is not properly 

managed in security first scenario and serves for the benefit of selected minor group 

only which results in its degradation and causing rapid climate change. 

National governments under the influence of financial institutions promote use of 

alternative energy technology for the benefit of corporate and financial interest, while 

less prosper class of society who are in majority suffers by not having access to 

alternative energy technology. Biodiversity is also left unprotected and exploited in the 

name of entertainment (hunting, fishing etc.) for particular group of society. 

Low level use of alternative energy technology is due to several reasons: trade 

restrictions on goods of alternative energy technology, high installation and 

maintenance cost, increasingly continued use of cheaper but harmful source of energy, 

that is, fossil fuel in industries. People have less opportunities to serve in environmental 

sector and results in migration of people. Alternative energy used wherever has luxury 

purpose and not for the purpose of dealing with climate change and as true 

replacement of fossil fuel. 
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Influential groups of society remain highly dependent on carbon technology through 

industrial activities for economic prosperity. Production of less carbon emitting fuel, 

biofuel, is observed at low scale as it is considered as less efficient option than fossil 

fuel. In result, few small industries replace source of energy from fossil fuel to 

renewable ones. Particular groups in society use its influence on media in misguiding 

people by portraying climate change as everyone’s issue and make profit out of media-

campaign through marketing of environment friendly goods to people, such as 

marketing of energy saving bulbs for saving use of excessive energy at household level. 

Strong governments provide clean environment and better health services to its people 

through outsourcing of pollution-intensive activities to developing world. 

Economic institutions invest in areas that bring more profit with less resource use. Coal 

being cheap and abundantly available source of fuel is used as economic efficient fuel 

than alternative energy which is low economic efficient. More carbon is added to the 

environment due to industrial activities in security first scenario. High production on 

carbon raises standard of living of selected group in a society which gives rise to 

inequality. The unbalanced distribution of resources brings conflicts in a society. As a 

result, more money is spent on security for maintaining peace in areas hit by conflicts. 

The scale of such conflicts spans from local to global. 

In security first scenario, corporate sector has strong control on natural resources. Few 

individuals control most resources to take maximum benefit of nature’s eco-system. 

They invest in non-development areas like on enhancing security for the protection of 

their interest. Less state control give rise to corruption. High economic efficiency leads 

to environmental degradation. Selected group pursue to implement conservative 

economic policy that focus on issues of limited groups in society, while majority of 

population is left out. The state of alternative energy use is poor due to strong control of 

market holders on natural resources. 
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d. Sustainability First 

Public health benefits government in collaboration with private sector that feels its 

responsibility of public social needs. In a way that don’t hurt the environment. Private 

sector not only considers wealth generation but address public good in a way that don’t 

hurt the environment. Government handover only those services to private sector that 

have low social value or that do not harm social needs. Government   promote biological 

practices instead of industrial practices. 

More recreational parks are built and more healthy activities are offered. People are 

encouraged to adapt sustainable way of living such as use of goods that are 

biodegradable, plant trees at home and in neighborhood, make maximum use of 

sunlight instead of electric bulbs, increase use of public transport. These initiatives not 

only improve public health and environment but also decrease burden of government 

and they have more to spend in renewable energy and its research & development. 

Government invites all stakeholders from private sector to invest in renewable 

technology by replacing carbon emitting technology. It increases the confidence among 

public on government. More research is done on producing less-carbon emitting fuel, 

that is, biofuel. Energy efficient products that run on biofuel are made. In order to meet 

the goal of zero emission, approach used by government is usually voluntary approach. 

Strong measures could be taken, if needed, in form of punitive measures by government 

to stop industries from polluting the environment. Government minimizes waste by 

encouraging people about re-using, recycling of daily use industrial items. Alternative 

options of using energy other than fossil fuel are constantly considered. State officials 

develop actions plans in close consultation with experts on climate change, alternative 

energy to promote R&D in energy efficient and renewable technology. Policy makers 

develop sustainability criteria that ensure incorporation of environmental care and use 

of renewable energy in every environment and development goal both by public and 

private sector. 
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National governments International organizations and global governing bodies promote 

sustainable way of living. Markets are directed to set limits on use of resources for 

production purpose. Government free-up land for nature and promote forestry for 

biofuel production. To teach society about sustainable behavior towards environment, 

sustainable development is made part of education for schools. Existing damage to 

environment is cured on emergency basis. Those responsible for past pollution are 

brought to justice to set example for future violators. Precautionary measures are taken 

to avoid from future consequences of any harmful industrial activity. This creates 

conflict-free and peaceful society. Having good environment means good public health 

and less government expenditure on health care. Market production is done under strict 

control. 

Corporate sector has little authority on natural resources. Economic prosperity through 

private goods is under market control. Social development address social needs like 

preservation to peace in all parts on world, alleviating poverty, access to basic health 

care and basic education right. Markets’ mechanism is closely monitored by state 

officials for any activity harmful to environment or people. People are treated on equity 

basis and not on how much capital or authority s/he owes. Free capital movement is 

subject to conditions. Government design climate and energy agreements with markets 

to provide guidance and promote global cooperation on renewable energy and 

efficiency efforts. 
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9 CONCLUSION 

 

This study has explored the concept of globalisation and has analysed the mechanism 

and pattern of globalisation by developing globalisation index and has studied the 

impacts of globalisation on sustainable development and its domains of health, climate 

change and alternative energy in bringing world development through globalisation 

process on sustainable pathway on all levels from local to regional to global. 

The general theoretical literature on the relationship between globalisation and 

sustainable development is inconclusive on several vital questions. This study addresses 

six research questions that were formulated as follows: 

1. How to fully capture a comprehensive measure of globalisation onto one scale 

i.e. by developing globalisation index? 

2. What perspectives do globalisation offer on how can we manage developments 

onto sustainable pathways? Also, has globalisation the potential to pave the way 

for sustainability? 

3. How advancement in the level of globalisation is bringing improvement in health 

care system? Also, does less globalised mean deteriorating health conditions? 

4.  Is becoming more globalised means more environmentally degraded? If there is 

a possibility of having globalisation that is environment-friendly? 

5. How industrial production based on conventional energy sources (fossil fuels) 

leading globalisation towards unsustainability? Is there a need of transformation 

in current industrial production patterns by switching to alternative energy 

means? 

6. What are the characteristics of transition from sustainable to unsustainable 

development due to globalisation? It also needs to be asked if there is a 

transition period or the process abrupt; the duration of such a transition period; 

how can it be recognized; how can the negative developments in this period be 

reversed? 
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Theoretical and empirical analyses were conducted to find answers of research 

questions. Results on analysis of measurement of globalisation and its relationship with 

sustainable development and its domains have raised more questions than they have 

answered on: what impacts has globalisation had on sustainable development and its 

domains? This study will therefore provide a synthesis of the empirical findings from the 

study with respect to each domain of sustainable development.  Moreover, it will 

shortly look at both positive outcome and constructive criticism in turn while evaluating 

the hypotheses or research questions that were addressed in this thesis. Finally, some 

recommendations in moving forward for future research on this subject. 

9.1 HEALTH 

There exists global consensus on the reduction of infant mortality rates (IMR) to two-

third till 2015 as this target was set under Goal 4 of Millennium Development Goals. This 

target relates with findings of this thesis where impact of globalisation on health 

indicators of infant mortality was investigated. Our findings suggest that countries with 

high level of globalisation have improved health system in terms of low infant mortality 

rates. Conversely, our finding implies low globalised countries are facing challenges in 

provision of quality health services. It is evident in case of Sub Sahara Africa region, 

having most countries with low globalisation level, where IMR below five years is one 

out of five i.e. fifteen times more than the average of developed countries.  On country 

level, Pakistan, despite of being low globalised country, show little improvement in 

health through reduction in infant mortality rates. Factors of globalisation found in 

study that bring improvement in health care system include socio-cultural and 

technological domains. Fast economic growth is active contributor of globalisation. In 

efforts towards integration into globalised world, Pakistan is adoption global health 

policies of WHO through reforms in health sector by providing and delivering a basic 

health package of quality essential health care services. However, more steps are 

needed for effective management and development of health care system that ensures 

health services availability to all at affordable costs. 
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9.2 CLIMATE CHANGE 

The issue of human interference into natural climate was first emerged in First World 

Climate Conference (WCC) and the growing importance of environmental issues led to 

the creation of Intergovernmental Panel on Climate Change (IPCC) in 1988. Since then 

the issue of climate change has been part of discussion on every forum at every level 

from local to regional to global. The call for global treaty for tacking the threat of climate 

change was emphasized in second meeting of World Climate Conference which resulted 

in the adaptation of United Nations Framework Convention on Climate Change 

(UNFCCC) in 1992. In the same year, 1992, the new Convention was opened for 

signature in United Nations Conference on Environment and Development (UNCED), 

also regarded as Earth Summit, at the Rio de Janerio. 188 nations were signatories (also 

known as Conference of the Parties or COP) to the Convention for international 

environmental agreements. COP outlined legally binding commitment called Kyoto 

Protocol in their third meeting in 1997. Kyoto Protocol, which come into force in 2005-

2012 and revised its targets in 2012, commits nations by setting targets for the 

reduction of harmful emissions (GHG’s). It has been recognized in Kyoto Protocol and 

MDG’s that developed nations are mainly responsible of high levels of GHG emission 

into the environment resulted from industrial activities over the last 150 years. Our 

findings on climate change indicators are in support of developed nations’ role in 

causing climate change. As our finding suggest that developed nations having history of 

past pollution are now enjoying clean and safe environment, while the burden has been 

put on developing and emerging economies by shifting their dirty industries to countries 

like China and India. Thus, it is argued that nation that have developed their economies 

in the past through industrialization are required to play its responsible role by taking 

lead in tacking climate change issue and assist emerging economies through 

development and transfer of technology and action on mitigation. Devastating effects of 

human-induced climate change are already visible in the form of ice-cap melting, 

declining availability of water, frequent occurrence of extreme weather conditions and 

changing eco-system. Pakistan is on the worse side of climate change facing frequent 

flooding, droughts and biodiversity loss, and declining fishing and agricultural sector. 
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Climate change also affects health of population and economic development of a 

country. Current form of energy i.e. fossil fuel, primary source of climate change, is 

needed to be replaced with renewable technology to avoid from further deterioration 

of environment. 

9.3 ALTERNATIVE ENERGY 

The use of renewable energy is usually proposed as a solution to issue of climate change 

and related consequences in moving towards sustainability. Current state of 

globalisation has many barriers in place –financial crisis, heavy emissions from industrial 

and transport sector, threatened sovereignty of nations, deteriorating environment, 

threat to cultural preservation, and health issues- in achieving goal of sustainability. The 

target of global sustainability is also emphasized in Goal 7 of MDG that ensures 

environmental sustainability by integrating the principles of sustainable development 

into country policies. This thesis argued that switching to renewable source of energy 

will not resolve global issues, if the world (more specifically, developed world) continue 

to live with high ecological footprint that is highly unsustainable. If continued with the 

same, renewable energy will become another means of exploitation. Thus, it is our 

economic behavior towards nature that is causing unsustainability. There is strong need 

to look into the causing factors of unsustainability before switching their economies to 

renewable energy.  
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9.4 RECOMMENDATIONS 

 

In the end of study, we have following recommendations based on discussions on 

association of globalisation with sustainable development and its domains of health, 

climate change and alternative energy in chapter 4 (Sustainability), chapter 5 (Health), 

chapter 6 (Climate Change) and chapter 7 (Alternative Energy). 

9.4.1 For Health 

For provision of quality health services in a sustainable way, steps need to be taken at 

local, regional and global level. They include: 

- Reforms in health administration for strong, efficient and well-run health system; 

Adaptation of appropriate health technology and access to essential medicine to 

deliver quality services; and 

Develop and manage competent and motivated health workers. 

- For every country (esp. low globalised countries), government officials work in 

collaboration with WHO for: 

- Developing policies on the basis of need of people; 

- WHO review their existing health policies and design policies keeping in view 

their developing stage and country socio-economic condition; 

- Incorporate technological and socio-economic factor in country health policy; 

- Make arrangement to send trainers from health active countries whose 

performance is monitored by WHO. 

9.4.2 For Climate Change 

- To address the challenge of climate change on national level, countries need to 

cut-down emission and gradually switch to renewable source of energy. 

- Government officials ask for more assistance from developed economies in 

monetary and technology form for the cause of climate change. 

- Any assistance to be monitored by country office of funding agency/country. 
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- On global level, developed nations review their definition of standard of living 

and develop definition having limits on use of resources and emphasis on 

sustainability. 

9.4.3 For renewable energy 

- On global level, there is a need to set level of ecological footprint that does not 

go beyond limits of available resources. 

- On national level, governments give subsidiaries on use of renewable sources of 

energy. 

- WTO in agreement from member nations removes taxes on trade of renewable 

energy technology. 

- On global and national level, launch awareness campaigns about using products 

come directly from renewable source. 
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Appendix I: GCI sources 
Indicator Source Organization Via publication 

Embassies Europe Publications Europe World Yearbook 

UN Voting Response United Nations UN General Assembly 

resolution database 

Military Expenditure Stockholm International Peace 

Research Institute (SIPRI) 

World Development Indicators 

2012 

Trade International Monetary Fund 

(IMF) 

WDI 2012 

FDI United Nations Conference on 

Trade And Development 

(UNCTAD) 

World Investment Report 2011 

GDP growth World Bank (WB) WDI 2012 

Remittances  WDI 2012 

Tourism World Tourism Organization 

(WTO) 

WDI 2012 

Migrants UN/DESA/Population Division WDI 2012 

International Students United Nations Educational, 

Scientific and Cultural 

Organization (UNESCO) 

 

Cellular International Telecommunication 

Union (ITU) 

WDI 2012 

Internet International Telecommunication 

Union (ITU) 

WDI 2012 

Ecological Footprint World Wide Fund for Nature 

(WWF) 

Living Planet Report 2011 
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Appendix II: Snapshots of GCI Interactive: 
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Appendix III: GCI Ranking 
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Belgium 1 7 6 83 2 81 7 2 94 48 20 16 45 18 33 2 

Ireland 2 1 -1 78 61 105 2 1 115 90 2 14 5 20 31 18 

Saudi Arabia 3 26 23 64 22 1 37 68 59 107 41 5 39 41 1 13 

Jordan 4 29 25 29 51 4 17 22 30 9 31 9 19 61 46 26 

Kuwait 5 8 3 58 43 14 44 99 66 114 28 1 7 31 36 1 

Austria 6 5 -1 73 12 95 29 17 91 70 1 15 32 14 7 23 

Switzerland 7 4 -3 75 29 102 41 3 82 80 7 12 34 7 17 6 

Netherlands 8 2 -6 97 20 63 10 5 98 94 14 40 61 2 20 3 

Malaysia 9 14 5 16 49 47 1 24 42 76 12 41 27 28 35 31 

United Kingdom 10 3 -7 111 4 29 85 8 105 106 22 17 86 10 10 11 

Germany 11 11 0 91 4 72 47 31 90 85 27 33 43 8 12 20 

Denmark 12 6 -6 91 37 65 36 10 112 84 3 18 51 4 16 10 

Estonia 13 10 -3 99 104 42 9 9 106 55 8 51 2 17 13 105 

Sweden 14 9 -5 84 16 76 40 7 85 99 11 11 31 3 26 104 

Panama 15 41 26 66 74 94 8 4 5 62 50 39 60 45 4 67 

Slovak Republic 16 27 11 95 82 68 4 32 52 51 37 32 4 19 38 29 

Bulgaria 17 32 15 79 42 44 19 11 81 41 24 85 13 35 8 44 

Czech Republic 18 20 2 103 26 74 16 27 83 68 16 13 50 22 11 22 

Israel 19 15 -4 117 37 2 60 30 49 91 35 6 29 25 14 8 

France 20 17 -3 115 3 34 97 12 103 74 18 29 55 16 57 25 

Italy 21 16 -5 80 8 52 95 59 113 92 26 8 64 32 3 11 

Norway 22 12 -10 88 53 61 67 23 101 98 17 7 16 1 29 89 

Korea, Rep. 23 19 -4 114 18 26 35 87 60 69 55 55 18 6 45 5 

Viet Nam 24 59 35 36 58 32 3 37 19 23 91 76 67 58 40 67 

Hungary 25 22 -3 106 37 82 6 16 114 56 5 30 52 30 25 44 
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Portugal 26 23 -3 80 35 40 71 21 110 59 4 22 40 34 19 17 

Spain 27 13 -14 91 14 83 93 14 107 72 21 3 70 24 30 16 

Morocco 28 53 25 28 24 18 57 48 46 22 60 107 36 40 64 55 

United States 29 21 -8 116 1 5 116 34 102 109 56 20 104 13 63 14 

Azerbaijan 30 45 15 3 98 16 51 86 3 42 54 34 47 52 67 37 

Chile 31 39 8 1 41 22 66 19 50 113 59 45 75 39 41 88 

Poland 32 34 2 97 33 46 52 47 43 50 19 46 54 27 22 24 

Slovenia 33 28 -5 75 93 60 14 45 99 71 9 26 41 23 43 20 

Albania 34 56 22 100 89 49 49 62 35 11 15 101 1 47 73 42 

Trinidad and Tobago 35 25 -10 20 91 110 39 13 108 81 49 99 6 36 9 19 

Russian Federation 36 52 16 110 6 10 99 44 72 89 53 28 91 49 2 101 

Finland 37 24 -13 88 56 66 55 15 100 86 13 25 38 5 6 110 

Tunisia 38 46 8 43 46 75 32 25 69 32 38 63 28 53 53 48 

Lesotho 39 42 3 41 117 30 5 43 33 1 75 88 25 104 105 71 

Kyrgystan 40 91 51 53 115 12 12 93 31 3 43 109 56 73 69 83 

Mauritius 41 35 -6 57 112 115 25 84 38 112 36 51 3 63 65 4 

Greece 42 18 -24 82 37 24 94 85 117 73 23 24 17 37 27 14 

Jamaica 43 40 -3 21 89 100 42 18 89 8 42 115 22 62 39 32 

Lithuania 44 30 -14 106 93 77 15 60 95 36 32 92 20 26 5 81 

Thailand 45 51 6 31 46 57 11 49 77 67 64 31 87 67 52 38 

Kazakhstan 46 62 16 44 64 84 53 40 28 102 44 50 21 66 28 54 

China 47 54 7 69 7 38 88 106 2 79 82 61 85 57 90 36 

Croatia 48 33 -15 104 74 51 50 29 111 49 6 43 33 29 32 35 

Macedonia 49 48 -1 84 104 55 24 50 65 34 79 49 15 33 49 6 

Egypt, Arab Rep. 50 66 16 61 10 36 90 63 29 26 71 72 105 64 80 30 

Uruguay 51 102 51 12 66 41 92 69 24 87 33 100 37 38 23 107 



 

169 
 

Country 

G
C

I R
an

k 

2
0

1
2

 

G
C

I R
an

k 
2

0
0

8
 

C
h

an
ge

 

U
N

 G
A

 

V
o

ti
n

g 

R
e

sp
o

n
se

 

Em
b

as
si

e
s 

M
ili

ta
ry

 
Ex

p
e

n
d

it
u

re
 

Tr
ad

e
 in

 

go
o

d
s 

an
d

 
se

rv
ic

e
s 

FD
I S

to
ck

 

G
D

P
  

gr
o

w
th

 

P
e

rs
o

n
al

 

R
em

it
ta

n
ce

s 

In
te

rn
at

io
n

al
 T

o
u

ri
sm

 

In
te

rn
at

io
n

al
 

M
ig

ra
ti

o
n

 

In
te

rn
at

io
n

al
 S

tu
d

e
n

ts
 

In
te

rn
e

t 

U
se

rs
 

C
e

llu
la

r 
Su

b
sc

ri
p

ti
o

n
s 

Ec
o

lo
gi

ca
l 

d
e

fi
ci

t 

Canada 52 36 -16 108 11 70 79 26 92 114 25 10 35 9 79 114 

Belarus 53 61 8 70 79 67 13 90 21 66 92 78 14 56 55 56 

South Africa 54 47 -7 40 15 73 84 38 73 88 65 23 114 80 47 33 

Botswana 55 49 -6 29 108 31 56 109 67 77 30 27 8 100 48 92 

Honduras 56 74 18 71 85 92 23 6 70 6 73 95 89 83 51 85 

Turkmenistan 57 81 24 6 114 23 26 72 1 114 113 90 24 109 100 49 

Ukraine 58 57 -1 90 44 27 34 57 97 33 39 59 58 71 18 41 

Japan 59 31 -28 95 9 93 115 92 109 110 72 44 88 12 56 9 

Argentina 60 77 17 37 27 97 109 81 6 95 67 77 100 46 15 106 

Georgia 61 94 33 112 98 3 48 33 32 18 40 113 26 68 75 71 

Turkey 62 50 -12 67 23 33 101 77 56 97 48 57 66 43 62 38 

Latvia 63 37 -26 109 85 69 31 55 116 47 10 75 23 21 44 103 

Angola 64 44 -20 42 59 9 27 74 4 111 107 36 84 95 101 99 

Moldova 65 76 11 100 111 111 18 54 55 2 101 117 10 55 74 50 

Nigeria 66 70 4 37 21 101 74 76 15 19 115 62 98 69 98 66 

Australia 67 38 -29 113 25 45 110 28 76 101 47 2 73 15 42 112 

Ecuador 68 68 0 58 62 17 73 89 48 27 78 87 63 65 60 76 

Romania 69 55 -14 100 30 71 62 58 84 40 34 74 42 44 34 57 

Philippines 70 63 -7 17 46 78 64 101 34 13 87 96 116 76 68 63 

Namibia 71 67 -4 46 77 21 33 52 51 100 52 56 11 93 83 108 

Colombia 72 80 8 45 54 13 113 71 41 54 81 68 77 54 59 99 

Costa Rica 73 58 -15 7 69 117 45 67 53 53 46 19 79 48 91 43 

Dominican Republic 74 69 -5 5 81 103 86 78 27 24 51 98 94 60 71 46 

Mongolia 75 112 37 26 98 87 20 36 7 35 74 80 12 82 72 115 

New Zealand 76 43 -33 73 72 86 91 35 104 78 29 21 44 11 37 109 

Senegal 77 72 -5 1 54 56 70 103 61 15 86 89 48 79 92 80 
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Peru 78 93 15 22 50 80 102 82 14 52 76 111 69 50 66 98 

Sri Lanka 79 73 -6 50 74 20 89 111 20 21 84 94 57 90 82 52 

Armenia 80 75 -5 68 110 11 82 53 75 10 57 110 30 74 70 40 

Mexico 81 64 -17 22 27 109 87 64 87 45 62 102 99 59 76 27 

Venezuela, RB 82 65 -17 49 34 85 104 91 74 108 83 48 80 51 54 82 

Guatemala 83 85 2 37 72 112 80 98 64 12 70 97 102 88 24 53 

Brazil 84 105 21 22 18 59 117 79 47 96 90 67 110 42 58 111 

Ghana 85 88 3 4 59 113 65 88 8 82 100 64 93 92 88 58 

Syria 86 60 -26 94 44 8 72 96 39 44 45 69 53 75 97 46 

Cambodia 87 71 -16 11 85 64 22 42 25 58 69 104 95 115 96 78 

Kenya 88 87 -1 27 35 48 77 113 44 46 97 73 90 77 95 59 

India 89 84 -5 87 13 28 103 94 11 39 110 65 106 99 99 61 

Mauritania 90 98 8 52 97 15 28 41 78 114 114 42 49 106 81 102 

El Salvador 91 82 -9 65 83 91 69 65 96 7 58 116 76 81 21 34 

Gambia, The 92 97 5 14 116 106 75 20 57 20 66 86 62 91 77 71 

Paraguay 93 96 3 18 85 99 30 100 23 37 80 82 81 72 61 113 

Sudan 94 103 9 62 66 7 112 70 18 38 106 37 115 84 106 90 

Iran 95 79 -16 77 16 37 98 110 68 83 85 66 72 78 85 28 

Indonesia 96 86 -10 50 30 104 100 97 26 63 93 79 109 85 78 84 

Tanzania 97 99 2 25 51 89 78 66 17 93 105 84 112 86 102 79 

Yemen 98 78 -20 63 64 6 68 102 86 29 94 81 78 87 108 70 

Nepal 99 108 9 33 91 58 106 117 37 5 95 70 59 103 114 75 

Uganda 100 92 -8 47 83 39 96 61 12 31 96 71 117 89 111 51 

Nicaragua 101 107 6 55 69 107 46 39 71 17 63 114 83 97 86 91 

Cote d'Ivoire 102 113 11 10 57 54 54 75 93 60 111 105 92 111 84 95 

Bangladesh 103 104 1 31 62 79 105 115 22 14 108 106 111 105 103 74 
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Laos 104 106 2 48 93 114 59 83 10 75 68 93 65 102 94 86 

Pakistan 105 89 -16 86 30 19 114 108 62 28 116 91 103 96 93 65 

Mozambique 106 95 -11 35 69 98 61 51 16 61 88 58 113 108 113 96 

Haiti 107 109 2 13 98 116 83 112 88 4 99 108 82 94 107 69 

Benin 108 110 2 8 108 88 108 104 54 43 104 35 74 110 89 62 

Mali 109 101 -8 33 93 43 81 107 40 30 112 83 96 112 104 87 

Togo 110 83 -27 72 107 53 43 80 63 16 102 60 68 107 109 63 

Guinea 111 114 3 19 79 35 76 56 79 64 117 112 71 116 110 94 

Rwanda 112 111 -1 53 104 62 111 114 9 57 89 47 97 101 115 76 

Burundi 113 90 -23 56 112 25 107 116 45 65 103 4 107 117 117 60 

Gabon 114 116 2 9 68 90 38 105 58 104 61 38 9 98 50 117 

Madagascar 115 115 0 15 98 96 63 46 80 103 109 54 101 114 112 97 

Bolivia 116 117 1 60 77 50 58 73 36 25 77 103 46 70 87 116 

Papua New Guinea 117 100 -17 105 98 108 21 95 13 105 98 51 108 113 116 93 
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Appendix IV: Raw values 
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        Imp + Exp In + Out   
current 

US$ 
arriv. + 
dept. people students       

  
Index 

total 
number % of GDP % of GDP % of GDP annual % % of GDP 

per 100 
populati

on 

per 100 
populati

on 

per 1000 
populati

on 
per 100 
people 

per 100 
people 

gha/pers
on 

  2012 2008 
2007-
2011 

2007-
2011 2010 

2007-
2011 

2007-
2011 

2007-
2011 2010 

2007-
2011 

2007-
2011 

2007-
2011 2008 

Albania 0.60 24 1.79 85.48 34.57 4.68 10.97 171.58 -1.49 6.94 34.82 77.86 0.93 

Angola 0.88 43 3.85 114.67 28.47 9.23 0.03 1.90 0.42 0.39 7.72 40.93 -2.09 

Argentina 0.89 73 0.87 41.78 26.12 8.47 0.19 25.10 -0.49 0.23 35.15 123.71 -4.41 

Armenia 0.74 13 3.77 61.89 41.87 2.64 11.39 38.05 -2.42 1.70 16.91 81.50 1.01 

Australia 0.56 76 1.91 41.70 66.00 2.63 0.14 56.15 5.04 0.47 74.07 102.84 -7.89 

Austria 0.69 108 0.90 107.15 77.74 1.22 0.68 379.03 1.90 1.46 74.13 137.23 1.95 

Azerbaijan 0.98 17 3.43 84.13 24.26 10.23 3.09 41.34 0.58 0.99 31.00 83.56 1.25 

Bangladesh 0.90 41 1.24 47.90 5.52 6.23 10.83 1.57 -1.93 0.13 3.22 38.25 0.24 

Belarus 0.73 29 1.39 134.02 18.40 6.41 1.00 5.20 -0.53 2.80 28.31 95.12 0.59 

Belgium 0.66 161 1.15 159.62 273.86 1.06 2.11 148.47 1.81 1.01 70.69 109.88 5.78 

Benin 0.97 14 1.02 43.56 12.50 3.68 2.81 2.26 0.55 0.47 2.50 58.49 0.38 

Bolivia 0.81 31 1.76 77.12 28.88 4.67 6.04 13.50 -1.64 1.01 18.44 61.61 -15.78 

Botswana 0.91 14 2.46 79.24 10.08 3.13 0.55 103.23 0.92 4.01 6.14 98.18 -0.92 

Brazil 0.92 88 1.54 24.35 26.39 4.24 0.18 5.50 -0.25 0.13 37.92 91.06 -6.70 

Bulgaria 0.67 60 1.96 125.70 92.42 1.84 3.31 137.11 -0.68 3.14 43.11 136.46 0.91 

Burundi 0.82 11 2.87 43.87 3.78 4.26 1.09 2.63 4.31 0.15 0.90 12.63 0.40 

Cambodia 0.96 25 1.42 120.78 49.11 6.00 1.59 21.48 -1.78 0.26 1.18 49.64 0.18 

Canada 0.57 116 1.36 64.03 67.81 1.16 0.00 130.58 3.19 1.35 78.70 70.83 -8.49 

Chile 0.98 62 3.15 73.24 76.18 3.86 0.00 35.43 0.17 0.46 42.18 102.95 -0.50 

China 0.74 130 2.06 59.06 11.98 10.54 0.52 8.02 -0.14 0.38 28.02 56.58 1.26 

Colombia 0.87 50 3.55 36.33 31.54 4.40 1.73 9.86 -0.26 0.45 30.86 91.06 -2.09 

Costa Rica 0.97 36 0.00 88.85 33.25 3.71 1.77 58.13 1.60 0.43 34.73 55.08 0.92 
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Cote d'Ivoire 0.96 45 1.64 82.49 27.68 1.09 1.27 1.18 -1.79 0.33 2.00 65.66 -1.30 

Croatia 0.58 34 1.76 84.67 61.65 -0.24 1.95 244.01 0.23 1.42 55.87 110.22 1.27 

Czech Republic 0.59 75 1.31 129.00 67.00 1.74 0.97 169.87 2.29 0.96 64.22 126.31 2.59 

Denmark 0.64 65 1.40 99.32 100.16 -0.44 0.36 284.38 1.62 0.96 87.12 122.51 3.44 

Dominican Republic 0.98 28 0.68 60.27 26.49 5.88 7.32 45.86 -1.39 0.29 26.62 79.46 0.88 

Ecuador 0.81 41 3.35 69.96 18.41 4.20 5.37 13.24 -0.82 0.65 22.93 90.89 0.19 

Egypt, Arab Rep. 0.80 117 2.16 58.85 34.23 5.18 5.38 20.49 -0.42 0.16 25.39 69.89 1.41 

El Salvador 0.77 26 1.00 71.43 33.69 0.96 16.88 36.39 -4.68 0.45 12.38 118.94 1.37 

Estonia 0.60 16 1.97 149.01 100.28 0.18 1.71 226.86 0.00 6.90 71.97 125.11 -4.00 

Finland 0.65 49 1.40 82.16 81.11 0.63 0.33 186.22 1.35 1.28 84.64 141.99 -5.98 

France 0.51 154 2.36 53.97 91.29 0.48 0.62 162.51 0.76 0.82 73.61 92.52 1.92 

Gabon 0.96 38 1.02 97.07 12.32 3.58 0.08 34.19 0.33 3.88 6.78 97.79 -26.91 

Gambia, The 0.94 8 0.57 68.59 75.14 3.61 8.96 25.80 -0.77 0.66 8.16 72.81 0.26 

Georgia 0.56 17 6.03 86.83 55.52 4.82 9.64 82.78 -3.34 1.93 20.36 76.04 0.26 

Germany 0.64 149 1.34 88.18 58.20 1.28 0.33 119.33 0.67 1.07 79.43 126.27 2.62 

Ghana 0.98 43 0.40 73.25 23.21 8.26 0.43 3.30 -0.21 0.33 8.07 60.58 0.46 

Greece 0.67 65 2.89 57.28 24.66 -2.37 0.63 139.29 1.36 2.62 42.78 112.70 3.33 

Guatemala 0.89 35 0.41 63.25 14.46 3.38 10.86 21.10 -1.36 0.19 9.43 117.50 0.71 

Guinea 0.93 29 2.23 68.17 40.40 2.45 1.10 0.31 -2.93 0.50 0.99 33.99 -1.21 

Haiti 0.95 17 0.09 61.88 8.24 1.45 21.29 3.32 -2.37 0.40 7.93 35.48 0.29 

Honduras 0.73 25 1.00 119.22 149.42 2.94 18.45 16.62 -1.29 0.35 11.16 97.03 -0.24 

Hungary 0.57 65 1.14 163.73 80.42 -0.57 1.69 259.24 0.75 0.88 53.86 117.46 0.91 

India 0.65 101 2.61 49.02 15.50 7.81 3.44 1.43 -0.24 0.16 6.20 45.19 0.39 

Indonesia 0.85 70 0.67 51.54 14.55 5.93 1.16 5.17 -0.53 0.14 9.91 72.02 -0.19 

Iran 0.68 93 2.08 53.72 9.11 3.10 0.36 7.45 -0.25 0.49 13.56 64.20 1.82 

Ireland 0.68 42 0.60 169.95 274.23 -0.90 0.28 332.27 2.19 4.28 67.99 110.40 2.81 

Israel 0.25 65 6.98 76.33 59.32 3.98 0.27 89.88 3.52 1.78 61.63 124.80 3.67 

Italy 0.67 126 1.72 55.59 37.06 -0.54 0.26 120.93 3.29 0.64 48.93 152.76 3.37 

Jamaica 0.93 24 0.83 93.42 76.99 1.34 15.72 68.11 -3.69 2.16 25.63 106.33 1.39 
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Japan 0.62 122 0.98 30.92 17.83 -0.13 0.03 18.91 0.21 0.36 77.09 93.27 3.58 

Jordan 0.91 52 5.59 128.24 72.43 5.16 15.64 102.95 3.28 2.42 26.22 100.01 1.89 

Kazakhstan 0.88 40 1.10 82.57 51.96 5.64 0.13 60.10 0.04 2.34 21.96 111.88 0.66 

Kenya 0.91 67 1.80 67.69 7.64 4.28 2.31 3.63 -0.46 0.34 13.73 50.17 0.42 

Korea, Rep. 0.52 88 2.77 99.51 23.83 3.54 0.79 40.55 -0.06 2.46 81.78 100.56 3.90 

Kuwait 0.81 59 3.54 89.32 14.26 3.16 0.00 110.71 9.85 4.03 52.64 107.31 8.99 

Kyrgystan 0.83 9 3.75 137.19 15.73 5.06 23.45 61.61 -2.39 0.79 17.03 81.57 -0.04 

Laos 0.86 21 0.27 76.94 25.16 7.90 0.61 23.27 -1.19 0.63 5.44 52.63 -0.35 

Latvia 0.57 25 1.39 104.96 41.31 -1.42 2.20 221.53 -0.49 2.06 65.90 101.11 -2.68 

Lesotho 0.88 6 2.51 165.10 46.62 4.73 32.43 15.86 -0.91 1.97 3.77 36.64 0.26 

Lithuania 0.57 21 1.26 131.80 36.37 1.05 3.91 93.99 -1.17 2.41 58.41 148.36 0.06 

Macedonia 0.66 16 1.62 118.19 43.91 3.18 4.15 12.96 0.10 2.76 48.54 97.94 3.81 

Madagascar 0.94 17 0.88 74.32 44.98 2.27 0.13 1.50 -0.02 0.21 1.51 29.11 -1.76 

Malaysia 0.94 54 1.82 173.85 68.80 4.37 0.56 193.00 0.29 1.88 56.94 108.24 1.40 

Mali 0.90 21 1.96 63.15 11.97 4.46 4.84 1.13 -0.64 0.25 1.62 37.70 -0.43 

Mauritania 0.84 19 3.50 113.85 51.79 2.59 0.00 0.89 0.28 0.98 2.82 69.19 -2.35 

Mauritius 0.82 11 0.14 117.64 25.07 4.53 0.01 89.06 0.00 5.95 25.56 85.63 3.99 

Mexico 0.92 73 0.50 59.84 34.11 1.59 2.33 33.32 -1.57 0.23 27.21 73.24 1.88 

Moldova 0.60 12 0.44 127.68 41.49 3.67 26.64 3.14 -4.83 3.72 28.33 77.73 0.77 

Mongolia 0.92 17 1.03 122.62 53.68 8.35 4.01 16.40 -0.54 3.24 12.01 78.14 -9.80 

Morocco 0.91 77 3.34 79.17 44.67 4.26 7.58 34.53 -2.09 1.34 39.18 86.16 0.62 

Mozambique 0.90 36 0.86 74.60 43.03 6.87 1.24 5.96 -0.08 0.12 2.72 24.74 -1.43 

Namibia 0.87 31 3.20 102.66 42.74 3.82 0.15 42.90 -0.06 3.55 8.05 67.91 -5.15 

Nepal 0.90 22 1.55 45.70 1.09 4.55 21.14 4.09 -0.33 0.71 4.41 23.91 0.23 

Netherlands 0.60 87 1.45 143.98 177.02 0.94 0.21 174.67 0.30 0.67 89.18 118.97 5.31 

New Zealand 0.69 35 1.09 57.78 54.96 0.43 0.53 103.37 1.48 1.03 78.10 106.84 -5.89 

Nicaragua 0.82 36 0.57 88.60 52.24 2.93 9.81 32.29 -3.41 0.39 7.42 61.86 -0.77 

Nigeria 0.89 82 0.82 69.18 26.79 6.94 9.63 0.81 -0.18 0.24 19.01 46.24 0.32 

Norway 0.65 51 1.54 71.72 70.46 0.63 0.16 164.68 3.46 2.67 91.39 111.36 -0.63 
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Pakistan 0.66 70 3.30 34.39 11.05 3.48 5.04 0.51 -1.13 0.19 7.66 52.97 0.35 

Panama 0.76 34 0.98 154.60 196.07 8.86 1.22 47.02 0.31 0.68 35.60 151.52 0.30 

Papua New Guinea 0.57 17 0.50 121.66 15.46 7.28 0.08 3.32 0.00 0.14 1.57 20.25 -0.99 

Paraguay 0.93 25 0.85 105.56 14.02 6.18 3.83 11.78 -0.61 0.42 17.62 89.88 -7.93 

Peru 0.92 53 1.21 50.35 25.53 7.03 1.80 14.53 -2.47 0.53 31.69 84.95 -1.79 

Philippines 0.93 57 1.24 73.39 14.00 4.69 10.86 7.12 -1.30 0.11 15.04 82.22 0.36 

Poland 0.60 69 1.87 83.67 44.70 4.36 1.88 151.10 0.14 0.84 57.58 118.82 1.94 

Portugal 0.67 67 1.98 70.97 73.51 -0.16 1.58 262.28 1.42 1.16 46.88 119.92 2.83 

Romania 0.60 70 1.35 74.55 37.67 1.63 3.38 90.23 -0.47 1.13 36.25 109.37 0.51 
Russian Federation 0.56 140 3.82 51.70 46.12 2.93 0.29 42.01 0.79 0.33 34.50 153.04 -2.22 

Rwanda 0.83 16 1.53 41.52 7.03 8.11 1.61 5.96 0.14 0.25 5.86 23.47 0.19 

Saudi Arabia 0.78 80 9.33 98.61 32.49 3.55 0.05 75.83 3.76 1.19 38.50 159.08 3.34 

Senegal 0.98 50 1.61 71.13 13.85 3.48 10.79 7.35 -1.04 0.98 13.26 54.95 0.13 

Slovak Republic 0.62 27 1.39 165.21 55.74 3.77 1.87 88.85 0.68 5.24 69.60 106.37 1.80 

Slovenia 0.69 21 1.54 133.50 45.67 0.73 0.68 221.71 1.07 1.15 64.15 102.51 2.62 

South Africa 0.89 95 1.32 61.79 52.30 2.73 0.29 26.74 1.38 0.12 13.10 99.70 1.38 

Spain 0.64 96 1.12 57.38 86.31 0.14 0.65 147.75 4.87 0.51 62.10 111.02 3.28 

Sri Lanka 0.85 34 3.25 58.97 9.11 6.51 7.98 7.85 -1.20 0.76 9.09 68.53 0.75 

Sudan 0.80 39 4.37 39.60 32.38 6.55 3.63 2.00 0.39 0.11 10.60 36.62 -0.71 

Sweden 0.66 93 1.28 94.49 126.88 1.62 0.15 193.08 2.81 1.58 88.80 113.12 -3.80 

Switzerland 0.69 72 0.79 93.96 219.68 1.81 0.50 240.21 2.31 1.38 81.36 121.24 3.81 

Syria 0.63 58 3.91 70.49 15.44 4.52 2.77 59.55 -0.27 0.85 16.47 47.81 0.88 

Tanzania 0.92 52 1.02 67.06 33.37 6.82 0.21 2.03 -0.65 0.12 9.84 38.67 0.17 

Thailand 0.90 57 1.58 139.89 44.18 2.62 0.97 29.62 0.71 0.37 20.89 96.02 1.24 

Togo 0.71 15 1.72 93.03 26.38 3.39 10.47 2.71 -0.09 0.57 2.74 35.21 0.36 

Trinidad and Tobago 0.93 22 0.45 94.67 86.92 0.02 0.45 49.66 -1.47 4.24 43.02 132.92 2.70 

Tunisia 0.88 57 1.29 104.74 68.17 3.00 4.46 87.16 -0.19 1.78 30.92 95.77 0.80 

Turkey 0.76 79 2.39 50.83 26.54 3.63 0.17 50.02 -0.07 0.62 36.26 88.47 1.24 

Turkmenistan 0.97 10 2.90 116.94 29.17 11.15 0.00 0.92 -1.07 2.04 2.62 41.19 0.79 
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Uganda 0.86 26 2.06 55.56 34.82 7.39 4.77 3.69 -0.39 0.10 9.37 31.38 0.76 

Ukraine 0.64 58 2.72 101.74 39.91 0.96 4.41 85.55 -0.09 0.72 17.87 120.45 0.96 

United Kingdom 0.56 149 2.52 61.47 113.50 0.25 0.08 147.68 1.63 0.38 78.30 127.63 3.37 

United States 0.42 172 4.55 29.28 55.33 0.55 0.04 39.09 1.59 0.17 74.37 88.38 3.33 

Uruguay 0.95 39 1.97 57.38 32.40 6.15 0.32 93.83 -1.48 1.28 42.58 117.97 -4.95 

Venezuela, RB 0.85 68 1.10 48.46 18.30 2.70 0.05 7.94 0.14 0.43 31.40 95.32 0.02 

Viet Nam 0.89 44 2.40 166.25 53.10 6.55 7.42 5.40 -0.49 0.61 27.39 104.70 0.30 

Yemen 0.79 40 4.53 71.71 13.95 1.61 5.01 4.33 -0.54 0.44 9.82 35.41 0.27 
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