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From the Earth Summit to Rio+20: integration of health and 
sustainable development
Andy Haines, George Alleyne, Ilona Kickbusch, Carlos Dora

In 2012, world leaders will meet at the Rio+20 conference to advance sustainable development—20 years after the 
Earth Summit that resulted in agreement on important principles but insuffi  cient action. Many of the development 
goals have not been achieved partly because social (including health), economic, and environmental priorities have not 
been addressed in an integrated manner. Adverse trends have been reported in many key environmental indicators 
that have worsened since the Earth Summit. Substantial economic growth has occurred in many regions but 
nevertheless has not benefi ted many populations of low income and those that have been marginalised, and has 
resulted in growing inequities. Variable progress in health has been made, and inequities are persistent. Improved 
health contributes to development and is underpinned by ecosystem stability and equitable economic progress. 
Implementation of policies that both improve health and promote sustainable development is urgently needed.

Introduction
The world’s heads of state and government will meet in 
Rio de Janeiro, Brazil, on June 20–22, 2012—20 years after 
they met there at the historic Earth Summit. The 
1992 conference adopted an ambitious programme of 
action on sustainable development known as Agenda 21, 
which was supposed to be under taken globally into the 
21st century.1 It had three broad goals: to better the living 
standards of people in need; to improve management and 
protection of the ecosystem; and to bring about a 
prosperous future for all. However, substantial gaps 
remain in the implementation of Agenda 21 and the 
accompanying Rio Declaration on Environment and 
Development,2,3 which encompassed 27 principles that 
were adopted by 178 nations.

International cooperation to accelerate development 
has made little progress. Agenda 21 aimed to achieve a 
fair and just internations trading system, which was 
supposed to provide development opportunities for the 
least developed countries. Although many countries in 
Africa have liberalised trade since the early 1990s—
particulary after the inception of the World Trade 
Organisation in 1995—members of the Organisation for 
Economic Co-operation and Develop ment did not lower 
subsidies quickly enough to create a fair trading system. 
Subsidies from the USA, European Union, and Japan 
(eg, for their agricultural products) greatly exceed their 
spending on development assistance, and aid expenditure 
is much less than what was agreed at the G8 Summit in 
2005. Growing inequities both between and within many 
countries have overshadowed the benefi ts of economic 
growth, and many ecosystems are in decline (appendix).2,3

The fundamental principle established at the Earth 
Summit in 1992 was that people are at the centre of 
concerns for sustainable development and that they are 
entitled to a healthy and productive life in harmony with 
nature.1 The 20th anniversary will provide an opportunity 
to reaffi  rm the vision, to review progress, to reinvigorate 
political commitments, and to establish a systematic 
programme of action that could have far-reaching eff ects 
on prospects to address needs of people with low income 

without causing irrev ocable environmental damage. The 
original principle should be prioritised by the UN after 
the timeline of the Millennium Development Goals 
(MDGs) comes to an end in 2015.

The notion of sustainable development was perhaps 
articulated most clearly in the Brundtland Report4 as 
“development that meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs”. It is open to various 
interpretations, but the husbanding of planetary 
resources is undoubtedly important. The Johannesburg 
World Conference on Sustainable Development in 
2002 was the fi rst large international gathering to pro-
pose that social, economic, and environmental factors 
underpin sustainable development.5 In 2011, UNEP 
advanced the idea of the triple helix, in which the three 
types of factor are intertwined in a helical fashion, as a 
powerful representation of what constitutes sustainable 
development.6

Public health and sustainable development are linked 
by interactions between the physical environment (eg, air 
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Search strategy and selection criteria

We identifi ed reports published by various UN agencies 
that addressed issues relevant to health and sustainable 
development, detailed reviews of the implementation of 
the Rio Principles and Agenda 21 prepared by the 
Stakeholder Forum for a Sustainable Future, and reports 
reviewed as part of  work undertaken by WHO for the 
series of papers entitled Health in the Green Economy. The 
development of the WHO papers was led by CD and used 
specifi c search strategies for every sector covered—ie, 
transport, housing, and energy. The searches were done 
with several databases depending on the sector, such as 
Medline, Web of Science, PubMed, and Google Scholar.  
The search strategies are described in the relevant papers 
and use keywords to detect health eff ects of specifi c 
climate change mitigation strategies described by the UN 
Intergovernmental Panel on Climate Change.

See Online for appendix
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pollution, chemical exposures, and climate change) and 
the social environment (eg, Ottawa Charter7 and World 
Conference on Social Determinants of Health8), together 
with poverty reduction and confrontation of diseases 
related to poverty (eg, MDGs 1, 4, 5, and 69). The value of 
health is not only intrinsic (ie, in its own right), but also 
in its contribution to social and economic development.10 
Good health is a prerequisite for development of the 
capabilities necessary for people to reach their full 
potential.11 The world’s ecosystem services provide the 
foundations for population health.12

Trends in environment, development, and health
Several key environmental indicators show worrying 
negative trends. For example, the living planet index13 
provides an overview of trends in biodiversity based on 
changes in the size of roughtly 9000 populations of nearly 
2700 vertebrate species around the world. It shows that 
overall populations were 28% smaller in 2008, than in 
1970, due to species loss in the tropics. Historical data is 
restricted, but in temperate regions, population loss was 
probably much greater in the past than it is now, and is 
now recovering in some cases. Only about 13% of land, 7% 
of coastal waters, and 1·4% of oceans are protected.14 
Growth of sugar cane for ethanol, soya beans for livestock, 
and palm oil for food, drug products, and biofuels in 
tropical areas has increased substantially, often leading to 
the displacement of primary forests.14 

Roughly 3 billion people consume some fi sh; however, 
only about 15% of fi sh stocks are underexploited or 
moderately exploited, with adverse trends recorded since 
1992.14 The absorption of growing emissions of carbon 
dioxide has resulted in ocean acidifi cation,15 which 
further threatens the integrity of coral reefs and shellfi sh 

populations and potentially has major adverse eff ects on 
fi sh stocks.

Some have proposed that there are boundaries of the 
Earth’s major biophysical systems or processes within 
which human beings can safely operate.16 Once they are 
breeched, non-linear, potentially irre versible changes will 
probably occur in the life support systems, with 
incalculable results. For example, much of Arctic and 
Antarctic ice caps, glaciers, and many coral reefs could be 
lost. Nine boundaries have been proposed,16 of which 
three have probably been exceeded already: climate 
change, rate of biodiversity loss, and  the nitrogen cycle 
(table 1). Others have almost been breached: stratospheric 
ozone depletion, ocean acidifi  cation, global freshwater 
use, the phosphorous cycle (part of a boundary with the 
nitrogen cycle), and changes in land use.16 Perturbations 
in the biophysical systems have direct and indirect health 
eff ects (table 1).

High-income nations have historically consumed many 
more resources per head than have low-income countries, 
and have also had a disproportionate share of greenhouse-
gas emissions.22 However, consumption patterns are 
changing and per head greenhouse-gas emissions of 
many middle-income countries are grow ing rapidly. 
Additionally, a substantial proportion of developed coun-
tries’ emissions have been exported over seas because 
manufacturing of consumer products has moved to 
nations with emerging economies (most notably China).22 
That most of the future increase will be a result of 
economic growth in such countries poses major additional 
challenges to sustainability. By 1999, people were already 
exceeding the Earth’s capacity to regenerate the resources 
used in 1 year by roughly 20%.23 The USA was using the 
equivalent of 7·19 hectares of land per person as natural 

Cause Proposed 
boundary16

Present level Potential health eff ects

Climate change Accumulation of greenhouse 
gases (eg, carbon dioxide, 
methane, nitrous oxide)

350 parts per 
million

393·87 parts per 
million in March, 
201217

Increased heat-related (and possibly reduced cold-related in 
some countries) deaths because heatwaves increase in frequency 
and intensity18,19

Falls in food production and thus increased malnutrition in 
vulnerable regions18,19

Health eff ects of extreme events (eg, fl oods and droughts)18,19

Increased tropospheric ozone levels18,19

Raised diarrhoeal disease incidence18,19

Changes in vector-borne disease distribution18,19

Rate of 
biodiversity loss

Extinction rate of species as a 
result of factors such as climate 
change and land use changes

10 species per 
million per year

>100 species per 
million per year

Positive and negative changes in exposure to disease vectors 
because of deforestation12

Loss of potential natural sources of new pharmacological agents12

Declining production of many fi sheries and resulting eff ects on 
nutrition for many communities12

Nitrogen cycle Amount of N2 removed from 
the atmosphere for human use

35 million 
tonnes per year

121 million tonnes 
per year

Possible increased risk of colon cancer because of increased nitrate 
concentrations in drinking water,20 particularly in people who 
consume few fruits and vegetables
Substantial uncertainty about adverse eff ects because robust 
epidemiological evidence is scarce
Exposure to various toxins released from algal blooms caused by 
eutrophication of freshwater from heavy nutrient loading could 
lead to adverse but still poorly understood eff ects21

Table 1: Potential health eff ects of exceeding three biophysical boundaries
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capital to support the lifestyles of its citizens in 2008, the 
UK 4·57 hectares, and Germany 4·71 hectares, compared 
with the global average of 2·7 hectares per head.13 By 2050, 
if the present situation continues without decisive policies 
to reduce environmental damage, humanity will need 
2·9 planets equivalent to Earth to support its population.13

Health and environmental burdens
Overall, about 24% of the global burden of disease and 
23% of deaths are attributable to environ mental causes; 
36% of the disease burden in children is caused by 
environmental factors.24 The highest burden is in sub-
Saharan Africa and south Asia. The major disease 
burdens are diarrhoeal diseases, infections of the lower 
respiratory tract, injuries related to workplace hazards 
and road traffi  c, and malaria.24 Additionally, products of 
incomplete combustion in ineffi  cient cooking stoves or 
open fi res burning biomass or coal, which cause roughly 
2 million deaths worldwide per year, mainly of women 
and children.25 The incomplete combustion products can 
also contribute to climate change. Prevalence of malaria 
is aff ected by environmental factors such as climate, 
deforestation, water resource management, and location 
and design of housing. This burden of disease caused by 
environmental factors has been neglected, resulting in a 
legacy of ill health to which the health eff ects of emerging 
threats such as climate change will be added.

Concern about the eff ect of non-communicable dis-
eases on health and economic development is growing 
(appendix). The prevailing patterns of inequitable 
development and unsustainable lifestyles that are largely 
the cause of many environmental threats are related 
directly or indirectly to the burden of these diseases. In 
the food production system, the focus is increasingly on 
promotion of consumption of refi ned, energy-dense food 
containing substantial amounts of saturated fats from 
animal sources, which increases the risk of ischaemic 
heart disease and obesity.26 Consumption of red meat is 
associated with increased risk of colon cancer.27 
Concurrently, the agriculture sector releases 10–12% of 
global greenhouse-gas emissions (an add itional 6–17% 
when change in land use is included) and livestock 
contributes roughly 80% of these emissions, particularly 
methane from ruminants such as cows and sheep.28 The 
demand for animal products is increasing as affl  uence 
rises and drives forest clearance in some places. At a time 
when freshwater supplies are diminishing in many areas, 
animal products also contain much embedded water 
(ie, amount of water used in the entire process of product 
manufacture, retail, and consumption). In the UK, about 
65% of water consumed is embedded in food—eg, a 150 g 
burger has about 2400 litres of embedded water.29

Roughly 3·2 million deaths a year are thought to 
be related to sedentary lifestyles,30 partly because of 
growth in motorised transport, particularly private cars. 
Increased risk of seven conditions—diabetes, ischaemic 
heart disease, cerebrovascular disease, breast and colon 

cancers, Alzheimer’s disease, and depression—has been 
consistently asso ciated with little physical activity.31 Road 
transport causes a growing proportion of greenhouse-gas 
emissions and contributes substantially to urban fi ne-
particulate air pollution, which is thought to result in 
about 1·3 million deaths per year,25 and accumulation of 
tropospheric ozone and the subsequent health eff ects.32 
1·3 million deaths a year are caused by road injuries,33 
particularly those of pedestrians and cyclists.

Combustion of fossil fuels for electricity generation, 
particularly coal, generates a substantial proportion of 
fi ne-particulate air pollution.34 Generally, exposure to 
outdoor air pollution rises at fi rst as societies develop, 
then decreases because eff ective pollution controls are 
implemented and sources of energy causing reduced 
amounts of pollution are used, particularly for electricity 
generation and transportation.35 However, this change has 
historically been accompanied by increasing greenhouse-
gas emissions.35

In high-income and middle-income countries, the 
household environment can contribute to ill health in 
several ways, such as mould and damp, indoor air 
pollutants (eg, radon and environmental tobacco smoke), 
exposure to cold or heat, and risk of fi res.36 Poor design 
and maintenance means that many dwellings use energy 
ineffi  ciently because of heat loss or gain due to inadequate 
insulation or ventilation control, or both, thus 
contributing to fuel poverty and emission of large 
amounts of greenhouse gases.

How can sustainable development be achieved?
The Earth’s environment is aff ected by three factors: 
popu  lation, affl  uence, and technology (impact = population 
× affl  uence × technology).37 Global population growth has 
slowed in the past four decades, but is high in parts of 
sub-Saharan Africa. Projections suggest that the world 
population will be roughly 10 billion before the end of this 
century,38 posing additional challenges for development. 
The unmet need for contraception is as high as 30% in 
some sub-Saharan African countries.9 Funding for family 
planning on a per head basis has fallen in the past decade 
in virtually all recipient nations.9 Reductions in population 
growth can bring direct and indirect benefi ts to health 
through improved child survival, reduced maternal mor-
tality, and decreased pressures on land use. In low-income 
coun tries, such a decrease will have few eff ects on 
greenhouse-gas emissions in the short term, but could 
have substantial eff ects in the long term, especially if 
populations with low income adopt western lifestyles in 
large numbers. Population growth in high-resource-use 
economies could also have an important eff ect on future 
emissions. For example, if present trends continue, the 
population of the USA will have risen from 296 million in 
2005, to 438 million in 2050, largely due to immigrants 
and their descendants.39 The resulting emissions would 
be equivalent to those from several billion people of low 
income at present.
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Countries with similar per head income have 
vari able per head greenhouse-gas emissions. Some of 
these diff erences might be due to importation of products 
that have high embodied carbon and are not generally 
counted in national greenhouse-gas inven tories.40 Carbon-
exporting countries might accrue fewer socioeconomic 
benefi ts than do carbon-importing ones.22 Furthermore, 
many countries with low per head greenhouse-gas emis-
sions (<1 tonne of carbon) have average life expec tancies 
of older than 70 years, although high incomes (average 
>US$12 000 per year) are not compatible with such low 
emissions.22 Therefore, with new, so-called clean 
technologies and implementation of policies to reduce 
inequities and promote healthy life styles, health could 
improve greatly worldwide with fewer environ mental 
eff ects than we have nowadays.

Health co-benefi ts of improved policies in 
other sectors
The existence of health co-benefi ts (ie, ancillary benefi ts) 
from policies to reduce greenhouse-gas emis sions is 
increasingly recognised (table 2).31,36,41–45 These co-benefi ts 
can reduce costs to health-care systems.46 Eco nomic 
benefi ts can partly or wholly off set the costs of 
implementation of low-carbon strategies, the assump -
tions made, and the socio economic context, depending on 
the sector. Some low-carbon technologies might, however, 
have adverse health eff ects—eg, growth of biofuels that 
compete for land with food crops could increase food 
prices47—so every strategy should be assessed separately.

Health can be improved through effi  cient use of energy 
in housing. A randomised trial of retrofi tting insulation 
in low-income housing in New Zealand48 showed that net 
savings in electricity were 13% in the intervention group, 
and that number of days absent from school, self-
reported poor health, and adults’ days absent from work 
reduced. Total benefi ts were estimated to be larger than 
were the costs of insulation,48 but adequate ventilation is 
needed to prevent accumulation of indoor air pollutants.

Large-scale introduction of clean cooking stoves will 
address health inequalities; the half of the world’s 
population that has low income is aff ected most by 
indoor air pollution. New stove technologies can reduce 
such pollution by 90% and fuel consumption by 40%, as 
well as the time needed for cooking and collection of 
wood and the associated risk of violence.49 Previous 
eff orts to deploy improved cooking stoves and to install 
chimneys reduced fuel consumption, but had few eff ects 
on health because of insuffi  cient reductions in air 
pollution.50 Kerosene lamps are associated with particu-
late air pollution,51 burns, and poisoning;52 they can be 
eff ectively substituted by solar powered lamps or biogas.

Transportation policies could prevent non-commu-
nicable diseases, especially in rapidly growing cities in 
emerging economies, where use of motor vehicles 
increases. Increased reliance on rapid transit systems, 
walking, and cycling lowers air pollution and noise, 
reduces traffi  c injuries, and promotes physical activity. 
These policies also give people of low income, women, 
children, and elderly individuals—who rarely own private 

Main greenhouse 
pollutants reduced 
with strategy

Positive eff ect linked to main 
health benefi ts

Main health benefi ts Factors aff ecting magnitude of eff ect

Reduced fossil fuel combustion 
(particularly coal) to generate 
electricity

Carbon dioxide, 
methane, and black 
carbon

Reduction in fi ne-particulate air 
pollution and ozone

Decreased mortality and morbidity 
due to cardiorespiratory diseases32,41

Existing pollution control measures and fuel mix; probably 
greater eff ects in low-income and middle-income countries 
where background air pollution is higher than in 
high-income nations

Cooking stoves with improved 
effi  ciency in households burning 
biomass or coal in open fi res*

Black carbon, 
ozone, and carbon 
monoxide

Decreased fi ne-particulate air 
pollution and other pollutants, 
risk of fi res and fuel collection, 
and costs of fuel

Reduced incidence of acute 
respiratory infections in childhood, 
chronic obstructive pulmonary 
disease, ischaemic heart disease, and 
burns36

Present stove design and fuel type; performance of 
improved stove; and aff ordability of household energy

Increased active travel in urban 
areas

Carbon dioxide and 
ozone

Increased physical activity as a 
result of walking or cycling; 
reduced fi ne-particulate air 
pollution and ozone

Reduced incidence of ischaemic heart 
disease, cerebrovascular disease, 
diabetes, colon and breast cancers, 
Alzheimer’s disease, depression; 
possible increase in road injuries; 
decreased mortality and morbidity 
due to cardiorespiratory diseases31,32,42

Pre-existing levels of physical activity; epidemiological 
profi le of disease; extent of behaviour change; policies to 
reduce road injuries; and future projections of 
motor-vehicle use

Low-emission vehicles Carbon dioxide and 
ozone (depending 
on technology 
used)

Reduced fi ne-particulate air 
pollution and ozone

Decreased mortality and morbidity 
due to cardiorespiratory diseases31,32

Baseline emission standards and future projections

Reduced consumption of animal 
products in high-consuming 
populations

Methane and 
nitrous oxide

Reduced intake of saturated fat, 
and red and processed meat

Reduced incidence of ischaemic heart 
disease43 and colon cancer27

Baseline incidence of ischaemic heart disease and risk factor 
profi le of population

Further details are available in Haines et al,44 and Haines and Dora.45 *Benefi ts could also be achieved by a switch to biogas or liquefi ed petroleum gas. 

Table 2: Strategies to reduce emissions of greenhouse gases and their health co-benefi ts
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vehicles—access to goods and services. However, clean 
transport fuels and effi  cient motor-vehicle engines do not 
aff ect physical activity, noise, or traffi  c injuries, and might 
not lead to reductions in air pollution because numbers 
of vehicles and sizes of engines might increase.53 
Longitudinal studies in Copenhagen54 and Shanghai55 
showed that people who cycle to work regularly have 30% 
lower all-cause mortality than do those who do not cycle. 
Transport interventions and urban planning are some of 
the most eff ective interventions to promote physical 
activity.53 They provide an example of the potential 
benefi ts of integration of social, economic, and 
environmental components of development.

A shift from combustion of coal for electricity 
generation will reduce greenhouse-gas emissions and 
fi ne-particulate air pollution. Several studies41 have 
estimated the probable health benefi ts. In India, roughly 
90 000 premature deaths could be averted every year. In 
high-income nations, the health co-benefi ts would be 
comparatively less than in other countries because of 
existing air pollution legislation, but would still be 
worthwhile. Conservative estimates suggest that the 
annual costs of air pollution from industrial facilities in 
Europe are €102–169 billion.56 

One approach is to generate electricity without 
production of air pollution by concentrating solar power 
in deserts and transmission of this power through high-
voltage direct current transmission lines. Solar-
concentrating power plants in less than 1% of the world’s 
deserts could produce as much electricity as is used 
now.57 Shindell and colleagues58 identifi ed 14 measures 
targeting me thane and black carbon emissions that could 
reduce projected mean global warming by roughly 0·5°C 
by 2050. These measures would prevent 0·7–4·7 million 
premature deaths every year from outdoor air pollution 
and increase annual crops because of ozone reductions 
by 2030.58 The gains would be substantially greater than 
would the marginal costs of mitigation. Reductions in 
consumption of animal products can improve health 
in countries with high consumption and reduce 
greenhouse-gas emissions.43

Health benefi ts and co-benefi ts of policies to reduce 
environmental damage have been less well explored for  
other biophysical boundaries. However, such gains 
would include reduction in exposures of populations to 
algal toxins because of reduced eutrophication of 
freshwater or exposure to nitrates in drinking water.59

Is addressing poverty compatible with 
sustainable development?
In view of present unsustainable patterns of develop-
ment, a legitimate question is whether the needs of 
people with low income can be addressed within envir-
onmental constraints. Because consumption patterns 
are so asymmetrical, provision of suffi  cient energy 
services (eg, heating, lighting, and cooking) to nearly 
3 billion people presently without them would add only 

1·3% to global greenhouse-gas emissions, even with 
fossil-fuel-intensive sources.60 To address food and 
income needs of people with the lowest incomes would 
necessitate redirection of small proportions of global 
food supply and income.61 The high resource con-
sumption of the wealthiest 10% of people poses the 
greatest threat to sustainability.

Developing and emerging economies are subsidising 
consumption of fossil fuels with about $409 billion per 
year, although people of low income benefi t compara-
tively little, while members of the Organisation for 
Economic Co-operation and Development provide sub-
sidies of $45–75 billion a year for fossil-fuel production 
and use.62 By comparison, government support of 
electricity from renewable and biofuel sources was 
$57 billion worldwide in 2009.62 Thus, gradual removal of 
fossil-fuel subsidies could provide most resources 
necessary to provide cheap renewable energy.

Progress towards sustainable development
Information systems do not yet make the connections 
between relevant sectoral policy, related risks to health, 
and health outcomes. This information gap means that 
development choices are often made without consider-
ation of health eff ects. A new generation of indicators that 
integrate economic, environmental, and social dimensions 
of development are needed to measure progress towards 
sustainability and other goals (appendix).

Access to information about sector policies and their 
associated health risks and eff ects by use of integrated 
indicators of health, development, and environment, and 
with systematic health-eff ect assessment of policies is 
key to global governance for sustainable development; 
public awareness and accountability of decision makers 
would be raised.63 Such an approach will be crucial when 
goals for development are assessed after 2015 (the fi nish 
date for the MDGs).

Challenges of global governance
Many global challenges cannot be eff ectively addressed 
by present models of development and governance. 
These inter connected challenges include systemic 
shocks (eg, natural disasters) and long-term processes 
(eg, food insecurity, climate change, and widening 
economic disparities). To advance sustainable develop-
ment and global health, three main issues must be 
confronted: development can no longer be measured in 
only economic terms; transnational diffi  culties can be 
eff ectively addressed only through agreements between 
nation states; and the barriers between policy making in 
diff erent sectors need to be overcome.

The challenge of how to govern the world arose as a 
challenge in the environmental debate earlier than in 
global health. Indeed, much of the published information 
about new approaches to global governance arose from 
the environmental discourse about civil society and non-
governmental organisations. In 1994, Young64 said that 
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“Governance arises as a social or societal concern when-
ever the members of a group fi nd they are interdependent 
in the sense that the actions of each impinge on the 
welfare of the other.” 

The international eff ects on health became apparent in 
the 1980s and 1990s, with the AIDS pandemic and the 
SARS outbreak, and with the issues associated with a 
transnational business such as tobacco. Nowadays, one 
of the key governance challenges of non-communicable 
diseases is the movement of ideas, people and their 
behaviours across national borders, together with 
products and their marketing.

One of the issues of governance to be discussed at Rio+20 
is the institutional mechanism with which sustainable 
development is to be anchored in the UN system; several 
diff erent models are being considered.65 Key concerns are 
whether such a mechanism should be focused on the 
environment or whether it should integrate environment 
with development (which would also have institutional 
eff ects such as the merger of UNDP with UNEP).66

How to address sustainable development is a challenge 
to all intergovernmental multilateral organisations as 
they assess their role in the 21st century. New approaches 
to legitimacy, representation, participation, funding, and 
eff ectiveness are necessary to deal with worldwide 
challenges in an integrated manner. They are a challenge 
to WHO, which is in the process of reform to increase its 
ability to address global challenges. The limits of WHO 
as an operational organisation have become apparent in 
a global health arena that is now full of many participants, 
such as non-governmental organisations, foundations, 
hybrid organisations, and activists. However, in the past 
10 years, WHO has been able to forge major agreements 
between member states in relation to key transboundary 
issues precisely because of its intergovernmental nature 
and constitutional powers. For example, it implemented 
the International Framework on Tobacco Control in 
2003,67 the International Health Regulations in 2005,68 
and the Global Code of Practice on the International 
Recruitment of Health Personnel in 2010.69 However, 
global health priorities need a commitment beyond that 
of Ministers of Health in the context of the World Health 
Assembly. Two major health issues—HIV/AIDS and 
non-communicable diseases—have already been taken 
to the UN General Assembly, and crucial health 
challenges have been central to MDGs, which also 
necessitate implementation by several actors outside the 
health sector. WHO should have an important voice in 
the sustainable development agenda, but new mech-
anisms are needed for the broad and integrated 
engagement of the UN system.

In the health arena, the UN’s political statement on non-
communicable diseases70 called for “whole of government” 
and “whole of society” approaches, which would address 
the challenges in an integral way. The approach of health 
in all policies (policy or reform that aims to ensure 
communities are healthy, with integration of public health 

actions with primary care and healthy public policies in all 
sectors) has long been advocated by public health experts 
and is gaining new traction as the fact that much of 
population health is created outside of the health sector is 
increasingly acknowledged.71 Environmental and social 
issues need to be integrated into economic decision 
making. Many have been calling for the environment to 
be included in all policies for some time,72 and this change 
is now happening in the health sector. In its reform 
process, WHO should emphasise the need for such 
integration more than it has done so far.

Both in health and in sustainable development, the issue 
of equity and fairness has moved to the forefront of policy 
discourse (appendix) and has led to calls to address the so-
called causes of the causes8 of health, economic, and 
environmental challenges. The institutions and approaches 
needed to address these issues will need to be global and 
cross-sectoral; they should engage non-govern mental 
organisations and civil society. Financing of global public 
goods could be ensured, for example, by taxes on global 
fi nancial transactions on products that result in harmful 
externalities (eg, carbon taxes),73 with safeguards to prevent 
regressive eff ects that lead to people of lower income 
paying higher proportions of their incomes in taxes than 
do those of high income, or the UNITAID airline tax that 
aims to address health and environmental goals.74

However, a new type of verticality could be achieved, 
which would not be based on functional issues and 
sectors but on epistemic communities that remain self-
contained. In the health arena, little communication 
occurs between the communities of non-communicable 
disease, MDGs, and social determinants of health, 
although their goals (if not their language) are similar. 
These communities in turn generally have few links 
with that of sustainable development. Non-governmental 
organisations have an important role in bridging of 
these gaps—eg, the NCD Alliance has outlined the links 
between non-communicable diseases and unsustainable 
patterns of economic development and environmental 
degradation.75

One way forward is to create partnerships to address 
major development challenges across sectors (ie, food, 
water, social protection, and energy) that aff ect human 
wellbeing and ultimately survival. The overall challenge 
is to develop a blueprint for sustainable living that 
ensures the wellbeing of people in an equitable manner, 
which could be a starting point for a new debate about 
global public goods after the MDGs. These global goals 
need to address unsustainable lifestyles, patterns of 
production and consumption, and eff ects of population 
growth.73 An initiative throughout the UN for sustainable 
development is needed, with improved health as a major 
focus, addressing both poverty and overconsumption 
and engaging non-governmental organisations and civil 
society together with private sector interests that take a 
responsible view of the need for development within 
fi nite boundaries.
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Conclusions
Unfortunately many sustainability challenges have not 
even been begun to be addressed at national or global 
levels. In many ways, the world is at a more dangerous 
impasse than it was two decades ago. Present trends 
show unacceptable inequities in health and wealth. 
Additionally, the environmental basis of health and 
development is being rapidly undermined by outmoded 
and unsustainable patterns of consumption and devel-
opment. The challenge in the 21st century is to provide 
for a healthy world population of potentially 10 billion 
people without undermining sustainability. Several 
priority actions could address this challenge.

A fundamental change in economies and lifestyles is 
needed; activities that do not result in net environmental 
and health damage are essential. All policies—including 
economic policies—should take into account external 
costs as a result of their eff ects on the environment 
and health. This change will necessitate appropriate 
integrated assessments that would send strong messages 
about the long-term aff ordability of diff erent policies.

There is an urgent need to obtain increased fi nancial 
resources for sustainable development and health at a 
time of widespread economic negativity, particularly in 
Europe and North America. Taxes that target externalities 
should be introduced, but negative eff ects on people with 
low income should be avoided, potentially by direction of 
some resulting resources to a reduction in income 
inequalities. Gradual removal of damaging subsidies for 
both fossil fuels and agricultural policies could provide 
much of the necessary funds.

Systems of governance—national, regional, and global— 
need to be reoriented with a core set of global public goods 
that need to be ensured, governed, and fi nanced through a 
common global eff ort. This reorien tation should be the 
focus of MDG goals after 2015. Alternative metrics of 
human progress should be sought to measures of 
economic development such as gross domestic product, 
which is weakly related to human development above a 
threshold of roughly $12 000 per head22 but strongly to 
greenhouse-gas emissions because of the dependence on 
fossil fuels and unsustainable patterns of land use. These 
alternatives should build on the human development 
index and its modifi cations to enable assessment of 
inequalities in health, education, and development,76 and 
to capitalise on other work that establishes the need to 
move from measuring of production to wellbeing and to 
give prominence to inequities in income and consump-
tion.77 The health-damaging eff ects of present policies 
could prove to be a more powerful motivator for changes 
in policy than are exhortations to protect the environment 
for its own sake.

High-income countries have a specifi c responsibility to 
embark on development with prioritisation of health, 
environmental protection, and redistributive national 
policies to reduce inequities. They will need to reduce the 
damage to health and development prospects caused by 

their models of economic growth in disadvantaged 
populations worldwide, while also addressing their own 
economic crisis; emerging economies should do the same.

International law is an important instrument to 
address global health challenges such as the threat of 
disease outbreaks or of tobacco consumption, as WHO 
has shown.67 International environmental law could be 
one of the most important areas, because it has the 
potential to advance health goals. Additionally, countries 
should revisit their public health laws and explore how 
the new interface of environmental and health challenges 
can be addressed to support sustain able development. 
Developing countries should be supported in building of 
institutions—including infor mation and legal systems—
that allow for accountability when health or the 
environment is threatened by national or global actors.

Existing agencies should integrate environmental, 
social, economic, and health goals. They need to bring 
together state and non-state actors, as well as diff erent 
levels of governance to address global challenges. WHO, 
together with the Food and Agriculture Organization, 
could be responsible for addressing the food and health 
agenda. Similar approaches need to be investigated by 
national governments, which tend to prioritise short-term 
economic growth and single-sector policies acting in 
isolation rather than coordinated action. Provision for a 
healthy world population of 10 billion should be possible 
without undermining of sustainability. How ever, such 
provision will need major changes in policies, institutions, 
governance, and lifestyles on an unpre cedented scale.
Contributors
AH had the original idea for this report. All authors wrote specifi c 
sections of the text, commented on drafts, and approved the fi nal draft.

Confl icts of interest
AH previously spent a sabbatical at WHO and has been an adviser to WHO 
on various issues. GA is Director Emeritus of the Pan American Health 
Organization. IK was previously employed by WHO and is presently a 
senior adviser to WHO. CD is employed by WHO. The views expressed 
here do not necessarily represent the decisions or policies of WHO.

Acknowledgments
We thank the individuals who worked on WHO’s series entitled Health in 
the Green Economy; the series particularly informed the sections of this 
Review about health and environmental burdens and about health 
co-benefi ts of improved policies in other sectors.

References
1 UN Department of Economic and Social Aff airs. Agenda 21. 2009. 

http://www.un.org/esa/dsd/agenda21/index.shtml (accessed 
May 21, 2012).

2 Division for Sustainable Development UN Department of 
Economic and Social Aff airs. Sustainable development in the 
21st century: review of implementation of Agenda 21 and the Rio 
principles—detailed review of the implementation of Agenda 21. 
January, 2012. http://www.un.org/esa/dsd/dsd_sd21st/21_pdf/
Study_1_Agenda_21.pdf (accessed May 21, 2012).

3 Division for Sustainable Development UN Department of 
Economic and Social Aff airs . Sustainable development in the 
21st century: review of implementation of Agenda 21 and the Rio 
principles—detailed review of the implementation of the Rio 
Principles. December, 2011. http://www.un.org/esa/dsd/dsd_
sd21st/21_pdf/SD21_Rio_principles.pdf (accessed May 21, 2012).

4 World Commission on Environment and Development. Our 
common future. Oxford: Oxford University Press, 1987.



Review

2196 www.thelancet.com   Vol 379   June 9, 2012

5 UN. Johannesburg Summit 2002: basic information. Aug 24, 
2006. http://www.johannesburgsummit.org/html/basic_info/
basicinfo.html (accessed May 21, 2012).

6 Department of Public Information. March 8, 2011. http://www.
un.org/News/Press/docs/2011/envdev1201.doc.htm (accessed 
May 18, 2012).

7 WHO. The Ottawa charter for health promotion: fi rst international 
conference on health promotion, Ottawa, 21 November 1986. 2012. 
http://www.who.int/healthpromotion/conferences/previous/
ottawa/en/ (accessed April 2, 2012).

8 WHO. Rio political declaration on the social determinants of health. 
October, 2011. http://www.who.int/sdhconference/declaration/Rio_
political_declaration.pdf (accessed May 21, 2012).

9 UN. Millennium development goals report. 2011. http://www.un.org/
millenniumgoals/11_MDG%20Report_EN.pdf (accessed May 21, 2012).

10 Commission on Macroeconomics and Health. Macroeconomics 
and health—investing in health for economic development. 
Geneva: World Health Organization, 2001.

11 Sen A. Development as freedom. Oxford: Oxford University Press, 
1999.

12 Corvalan C, Hales S, McMichael AJ. Ecosystems and human 
wellbeing: health synthesis. 2005. http://www.maweb.org/
documents/document.357.aspx.pdf (accessed May 21, 2012).

13 World Wildlife Fund, Global Footprint Network, Zoological Society 
of London. Living planet report 2012. 2012. http://awsassets.panda.
org/downloads/1_lpr_2012_online_full_size_single_pages_
fi nal_120516.pdf (accessed May 21, 2012).

14 UNEP. Keeping track of our changing environment: from Rio to 
Rio+20 (1990–2012). 2011. www.unep.org/geo/pdfs/Keeping_Track.
pdf (accessed May 21, 2012).

15 Feely RA, Doney SC, Cooley SR. Ocean acidifi cation: present 
conditions and future changes in a high CO2 world. Oceanography 
2009; 22: 36–47.

16 Rockstrom J, Steff en W, Noone K, et al. A safe operating space for 
humanity. Nature 2009; 461: 472–75.

17 Earth System Research Laboratory. Trends in atmospheric carbon 
dioxide. March, 2012. http://www.esrl.noaa.gov/gmd/ccgg/trends/
global.html#global (accessed May 21, 2012).

18 Haines A, Kovats RS, Campbell-Lendrum D, Corvalan C. Climate 
change and human health: impacts, vulnerability, and mitigation. 
Lancet 2006; 367: 2101–09.

19 McMichael AJ, Woodruff  RE, Hales S. Climate change and human 
health: present and future risks. Lancet 2006; 367: 859–69.

20 Ward MH, deKok TM, Levallois P, et al. Workgroup report: 
drinking-water nitrate and health—recent fi ndings and research 
needs. Environ Health Perspect 2005; 113: 1607–14.

21 Heisler J, Glibert PM, Burkholder JM, et al. Eutrophication and 
harmful algal blooms: a scientifi c consensus. Harmful Algae 2008: 
8: 3–13.

22 Steinberger JK, Timmons Roberts J, Peters GP, Baiocchi G. 
Pathways of human development and carbon emissions embodied 
in trade. Nature Climate Change 2012; 2: 81–85.

23 Wackernagel M, Schulz MB, Deumling D, et al. Tracking 
the ecological overshoot of the human economy. 
Proc Natl Acad Sci USA 2002; 99: 9266–71.

24 Prüss-üstün A, Corvalán C. Preventing disease through healthy 
environments. Geneva: World Health Organization, 2006.

25 WHO. Air quality and health. September, 2011. http://www.who.int/
mediacentre/factsheets/fs313/en/index.html (accessed April 2, 2012).

26 WHO. Globalisation, diet and non communicable diseases. 2002. 
http://whqlibdoc.who.int/publications/9241590416.pdf (accessed 
May 21, 2012).

27 Chan DS, Lau R, Aune D, et al. Red and processed meat and 
colorectal cancer incidence: meta-analysis of prospective studies. 
PLoS One 2011; 6: e20456.

28 Food and Agriculture Organization. Livestock’s long shadow. Rome: 
Food and Agriculture Organization, 2006.

29 Institute of Grocery Distribution. Embedded water in food 
production. Sept 10, 2007. http://www.igd.com/index.asp?id=1&fi d=
1&sid=5&tid=157&foid=85&cid=326 (accessed May 21, 2012).

30 WHO. Global recommendations on physical activity for health. 
2011. http://whqlibdoc.who.int/publications/2010/9789241599979_
eng.pdf (accessed May 21, 2012).

31 Woodcock J, Edwards P, Tonne C, et al. Public health benefi ts of 
strategies to reduce greenhouse-gas emissions: urban land 
transport. Lancet 2009; 374: 1930–43.

32 Smith KR, Jerrett M, Anderson HR, et al. Public health benefi ts 
of strategies to reduce greenhouse-gas emissions: health 
implications of short-lived greenhouse pollutants. Lancet 2009; 
374: 2091–103.

33 WHO. Global status report on road safety. Geneva: World Health 
Organization, 2009.

34 Markandya A, Wilkinson P. Electricity generation and health. Lancet 
2007; 370: 979–90.

35 Smith KR, Ezzati M. How environmental risks change with 
development: the epidemiologic and environmental risk transitions 
revisited. Ann Rev Environ Res 2005; 30: 291–333.

36 Wilkinson P, Smith KR, Davies M, et al. Public health benefi ts of 
strategies to reduce greenhouse-gas emissions: household energy. 
Lancet 2009; 374: 1917–29.

37 Chertow MR. The IPAT equation and its variants. J Industrial Ecology 
2001; 4: 13–28.

38 UN Department of Economic and Social Aff airs . World population 
prospects: the 2010 revision highlights and advance tables. 2010. 
http://esa.un.org/unpd/wpp/Documentation/pdf/WPP2010_
Highlights.pdf (accessed May 21, 2012).

39 Passel G, Cohn D’V. Pew Research Center report US population 
projections 2005–2050. 2008. http://pewhispanic.org/fi les/
reports/85.pdf (accessed May 21, 2012).

40 Carbon Trust. International carbon fl ows. http://www.carbontrust.
co.uk/policy-legislation/international-carbon-fl ows/global-fl ows/
pages/global.aspx#2 (accessed May 21, 2012).

41 Markandya A, Armstrong BG, Hales S, et al. Public health benefi ts 
of strategies to reduce greenhouse-gas emissions: low-carbon 
electricity generation. Lancet 2009; 374: 2006–15.

42 Grabow ML, Spak S, Holloway T, Stone B,Mednick AC, Patz J. 
Air quality and exercise related health benefi ts from reduced car 
travel in the Midwestern United States. Environ Health Perspect 
2012; 120: 68–76.

43 Friel S, Dangour AD, Garnett T, et al. Public health benefi ts 
of strategies to reduce greenhouse-gas emissions: food and 
agriculture. Lancet 2009; 374: 2016–25. 

44 Haines A, McMichael AJ, Smith KR, et al. Public health benefi ts of 
strategies to reduce greenhouse-gas emissions: overview and 
implications for policy makers. Lancet 2009; 374: 2104–14.

45 Haines A, Dora C. How the low carbon economy can improve 
health. BMJ 2012; 344: e1018.

46 Jarrett J, Woodcock J, Griffi  ths UK, et al. Eff ect of increasing active 
travel in urban England and Wales on costs to the National Health 
Service. Lancet 2012; 379: 2198–205.

47 International Food Policy Research Institute. Biofuels and food 
security—balancing needs for food, feed and fuel. 2008. http://
www.ifpri.org/sites/default/fi les/publications/bioenergybro.pdf 
(accessed May 21, 2012).

48 Chapman R, Howden-Chapman P, Viggers H, O’Dea D, 
Kennedy M. Retrofi tting houses with insulation: a cost benefi t 
analysis of a randomized community trial. 
J Epidemiol Community Health 2009; 63: 271–77.

49 International Energy Agency, UNDP, UN Industrial Development 
Organization. Energy poverty: how to make modern energy access 
universal. 2010. http://content.undp.org/go/cms-service/stream/
asset/?asset_id=2822269 (accessed May 21, 2012).

50 Smith KR, McCracken JP, Weber MW, et al. Eff ect of reduction in 
household air pollution on childhood pneumonia in Guatemala 
(RESPIRE): a randomised controlled trial. Lancet 2011; 
378: 1717–26. 

51 Apple J, Vicente R, Yarberry A, et al. Characterization of particulate 
matter size distributions and indoor concentrations from kerosene 
and diesel lamps. Indoor Air 2010; 20: 399–411.

52 WHO. Health co-benefi ts of climate change mitigation: housing 
sector. 2011. http://www.who.int/hia/green_economy/housing_
report/en/index.html (accessed May 21, 2012).

53 WHO. Health co-benefi ts of climate change mitigation: transport 
sector. 2011. http://www.who.int/hia/examples/trspt_comms/
hge_transport_lowresdurban_30_11_2011.pdf (accessed May 21, 
2012).



Review

www.thelancet.com   Vol 379   June 9, 2012 2197

54 Andersen LB, Schnohr P, Schroll M, Hein HO. All-cause mortality 
associated with physical activity during leisure time, work, sports, 
and cycling to work. Arch Intern Med 2000; 160: 1621–28.

55 Matthews CE, Jurj AL, Shu X, et al. Infl uence of exercise, walking, 
cycling, and overall non exercise physical activity on mortality in 
Chinese women. Am J Epidemiol 2007; 165: 1343–50. 

56 European Environment Agency. Technical report no 15: revealing 
the true costs of air pollution from industrial facilities in Europe. 
Copenhagen: European Environment Agency, 2011.

57 MacKay DJC. Sustainable energy without the hot air. Exp Agric 2010; 
46: 117.

58 Shindell D, Kuylenstierna JC, Vignati E, et al. Simultaneously 
mitigating near-term climate change and improving human health 
and food security. Science 2012; 335: 183–89.

59 van Grinsven HJ, Ward MH, Benjamin N, de Kok TM. Does the 
evidence about health risks associated with nitrate ingestion 
warrant an increase of the nitrate standard for drinking water? 
Environ Health 2006; 5: 26.

60 The Secretary General’s Advisory Group on Energy and Climate. 
Energy for a sustainable future: summary report. 2010. http://
www.un.org/wcm/webdav/site/climatechange/shared/
Documents/AGECC%20summary%20report%5B1%5D.pdf 
(accessed May 21, 2012).

61 Raworth K. Oxfam discussion paper: a safe and just space for 
humanity. Oxford: Oxfam International, 2012.

62 International Energy Agency. World Energy Outlook 2011. Paris: 
International Energy Agency, 2011.

63 WHO Executive Board. United Nations Conference on Rio+20. 
Jan 19, 2012. http://apps.who.int/gb/ebwha/pdf_fi les/EB130/
B130_36-en.pdf (accessed May 11, 2012). 

64 Young OR. International governance—protecting the environment 
in a stateless society. New York, NY: Cornell University Press, 1994.

65 UNEP. Shaping an international governance system for 
environmental sustainability. 2011 http://www.unep.org/dec/
worldcongress/docs/ShapingIEG.pdf (accessed May 21, 2012).

66 Biermann F. Reforming global environmental governance—the 
case for a United Nations Environment Organisation. http://www.
stakeholderforum.org/fi leadmin/fi les/WEO%20Biermann%20
FINAL.pdf (accessed May 21, 2012).

67 WHO. WHO Framework Convention on Tobacco Control. 2012. 
http://www.who.int/fctc/en/ (accessed May 21, 2012).

68 WHO. International health regulations, 2nd edn. 2005. http://
whqlibdoc.who.int/publications/2008/9789241580410_eng.pdf 
(accessed May 21, 2012).

69 WHO. WHO global code of practice on the international 
recruitment of health personnel. May, 2010. http://www.who.int/
hrh/migration/code/code_en.pdf (accessed May 21, 2012).

70 UN. Political declaration adopted at the high level meeting of the 
General Assembly on the prevention and control of non 
communicable diseases. http://www.who.int/nmh/events/un_ncd_
summit2011/political_declaration_en.pdf (accessed April 4, 2012).

71 Kickbusch I, Buckett K, eds. Implementing Health in All Policies. 
Adelaide SA: Government of South Australia, 2010.

72 Ivanova M. Global governance in the 21st century: rethinking the 
environmental pillar. 2012. http://www.stakeholderforum.org/
fi leadmin/fi les/IEG%20Paper-Ivanova-Final%20_2_.pdf (accessed 
May 21, 2012).

73 Co-chairs of the High-level Panel on Global Sustainability. Resilient 
people, resilient planet: a future worth choosing. 2012. http://www.
un.org/gsp/sites/default/fi les/attachments/GSPReport_
unformatted_30Jan.pdf (accessed April 4, 2012).

74 UNITAID. How innovative fi nancing works. 2012. http://www.
unitaid.eu/about/innovative-fi nancing-mainmenu-105/163 
(accessed May 9, 2012).

75 NCD Alliance. Tackling non-communicable diseases to enhance 
sustainable development. 2012. http://ncdalliance.org/sites/default/
fi les/NCD%20Alliance%20-%20NCDs%20and%20Sustainable%20
Development%20Brief_0.pdf (accessed May 21, 2012).

76 UNDP. Human development report 2010: the real wealth of 
nations—pathways to human development. New York, NY: UN 
Development Programme, 2010.

77 Commission on the measurement of economic performance and 
social progress. Report. Sept 14, 2009. http://www.stiglitz-sen-
fi toussi.fr/documents/rapport_anglais.pdf (accessed May 21, 2012).


	From the Earth Summit to Rio+20: integration of health and sustainable development
	Introduction
	Trends in environment, development, and health
	Health and environmental burdens
	How can sustainable development be achieved?
	Health co-benefits of improved policies in other sectors
	Is addressing poverty compatible with sustainable development?
	Progress towards sustainable development
	Challenges of global governance
	Conclusions
	Acknowledgments
	References


