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About this Position Statement 
This Statement was developed for the South Island Public Health Partnership by the Information Team, Community and 
Public Health, a division of the Canterbury District Health Board.  
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POSITION STATEMENT 
Purpose 
The purpose of this position statement is to describe the commitment of the XXXX District Health 

Board to achieving an environmentally sustainable health system and the actions needed to 

accomplish this. This position statement builds on the South Island District Health Boards’ current 

environmental sustainability commitments and actions and sets out our approach to managing 

environmental impacts, reporting on our sustainability performance, and delivering environmentally 

sustainable patient-centred health care services – to 2050. 

Definition 
The World Health Organization (WHO) defines an environmentally sustainable health system as:  

‘A health system that improves, maintains or restores health, while minimizing 

negative impacts on the environment and leveraging opportunities to restore and 

improve it, to the benefit of the health and well-being of current and future 

generations’ (WHO, 2017, p. IV). 
 

Scope 
The focus of this position statement and background paper is on human-caused global warming1 and 

the resultant global climate change, because human-caused global warming has been identified as 

the most pressing environmental change currently occurring [1-3].  

Position 
 

t the 2015 Paris Climate Conference (COP 21), the New Zealand Government affirmed New 

Zealand’s commitment to limiting the increase in global average temperature to well below 

2°C above pre-industrial levels (page 10) [4,5]. XXX District Health Board acknowledges New 

Zealand’s commitment to the 2015 Paris agreement and:                                                                                          

                                                           
1 In this Position Statement, the term global warming refers to a gradual increase in average global surface 
temperature (as one of the consequences of anthropogenic emissions) and the term climate change describes 
the resultant amplification of natural climate variability (i.e., the portion of climatic variability that is 
attributable to human activities). 

A 
1.1. recognises the impending impacts of global climate change on human health as the 

most pressing environmental issue in the immediate future (alongside other aspects 
of environmental protection such as resource use, waste, and water) (page 10 & 11)                                                                   
 

1.2. recognises that significant ill-health effects will result from ongoing unchecked climate 
change, and other environmental impacts, and as the burden of this harm will likely 
be carried disproportionately by some population groups, special attention to equity 
and Treaty of Waitangi issues is required (pages 11–12) 
 

1.3. acknowledges that the health sector has the ability and the responsibility to advocate 
for public health by communicating the threats and opportunities to the public and 
policy makers and ensuring that climate change is understood as a central issue for 
human wellbeing (page 13) 
 

 

Note: (page numbers) refer to the corresponding sections of the Background Paper 
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Actions 
XXX District Health Board will: 

2.1. advocate for health by demonstrating sustainability leadership in the community, and 
by communicating the threats and opportunities to the public and policy makers to 
ensure that climate change is understood as a central issue for human wellbeing (page 

13) 
 
2.2. develop the system-wide resource capacity and capability to effect change; including 

the establishment of a South Island network, group, or entity with the means to work 
collaboratively to develop, embed and promote environmentally sustainable health 
systems (page 13 & Appendix) 

 
2.3. participate in a regional project to measure the total carbon footprint of the South 

Island District Health Boards, and identify the main areas that could be improved 
(emission hot-spots). In order to achieve this, the South Island District Health Boards 
commit to expanding the scope of measurement previously applied under the Carbon 
Emission Measurement and Reduction Scheme (CEMARS) to include the embedded 
carbon inherent in procurement, travel, food and catering, and other indirect 
emissions sources (pages 14–19 & Appendix), and  

 
2.4. develop and implement a local and/or South Island-wide environmental sustainability 

plan to guide the reduction of the District Health Board’s environmental burdens, 
across the full range of activities, in order to be environmentally sensitive and carbon-
neutral by 2050. The plan will include mitigation measures and an adaptation strategy 
that anticipates service change (pages 19–24). 

 

 

 

 

 

                                                                                                                                                ... continued 

1.4.  acknowledges that health care systems’ contributions to New Zealand’s total 
greenhouse gas emissions are significant, and environmental sustainability within 
health care involves ensuring the efficient management of all physical, financial, and 
human resources within the sector, including upstream inputs of goods and services 
and downstream clinical and non-clinical waste, (pages 14–17) and 
 

1.5. recognises that health systems can benefit directly (e.g., improved efficiency) and 
indirectly (e.g., via a healthier population) from implementing environmentally 
sustainable actions as business-as-usual (pages 18–21, & Appendix). 
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Abstract 
 

he purpose of this Background Paper is to inform the commitment, statements, and actions of 

the South Island District Health Boards in their efforts to achieve an environmentally 

sustainable health system. The most rapid environmental change currently occurring, on a 

global scale, is human-induced global warming and the resultant global climate change [1-3]. 

Increased emissions of fossil CO2 since the mid-18th century have amplified the natural greenhouse 

effect causing the Earth's average surface temperature to rise [1,6,7]. The effects of ongoing global 

warming and global climate change now threaten to undermine many of the social, economic, and 

environmental drivers of health and wellbeing that have contributed greatly to human progress 

[1,3]. Trends in climate change impacts, exposures, and vulnerabilities indicate high levels of risk for 

the current and future health and wellbeing of all populations in New Zealand [8]. Our failure to 

reduce emissions and to build adaptive capacity threatens human health and wellbeing and the 

viability of health infrastructure and services.  

Most organisations and businesses still apply a fragmented, reactive approach to climate change 

mitigation, rather than embedding sustainability as a core principle. However, in the health sector, 

there are a number of exemplar organisations around the world that have made substantial progress 

towards sustainable health systems. Many health systems have achieved substantial improvements 

in resource efficiency in areas such as energy, waste, water, and use of raw materials, along with 

financial savings, positive environmental impacts, and direct benefits to health.  

While some progress has been made, the most recent Intergovernmental Panel on Climate Change 

report (IPCC, 2018) clearly demonstrates that the increasing rate of global warming is greatly 

outweighing the scale and urgency of the response, not only in health but across all sectors. The 

Intergovernmental Panel on Climate Change concludes that unprecedented rapid and far-reaching 

transitions in energy, land use, infrastructure, and industrial systems are required to limit the worst 

effects of global warming [6]. Within the health sector, substantial investment in sustainable 

infrastructure and systems will be required to ensure the sustainable, equitable delivery of health 

services, in the face of increased demand. Future climate-resilient development within health care 

will require a mix of mitigation and adaptation measures consistent with profound societal and 

systems transformations [6]. Ambitious mitigation actions are crucial to limiting future warming. 

Significant adaptation actions will also be needed to manage already inevitable impacts of climate 

change – by reducing vulnerability and exposure to its harmful effects [6]. 

This Background Paper provides a brief, practical overview of relevant issues and challenges, and the 

resultant risks to human health and wellbeing. The Background Paper also outlines current and 

potential health-sector actions (New Zealand and international) that aim to prevent and/or manage 

these risks to human health, as well as describing the potential health co-benefits that can accrue 

from well-designed policies that support climate-resilient development.  

 

T 



Page | 9                                DRAFT       2/05/2019 4:06:00 p.m.   
 

Key definitions relevant to this position statement 
  

SUSTAINABILITY  

“a dynamic process that 

guarantees the persistence of 

natural and human systems in 

an equitable manner” 

Source: The Intergovernmental Panel 

on Climate Change (IPCC) Working 

Group II: Impacts, Adaptation and 

Vulnerability, Annex II, 2014 

 

ENVIRONMENTALLY 
SUSTAINABLE 
HEALTH SYSTEM  
‘A health system that improves, 

maintains or restores health, while 

minimizing negative impacts on the 

environment and leveraging 

opportunities to restore and improve it, 

to the benefit of the health and well-

being of current and future generations’ 

The World Health Organization (2017). 
Environmentally sustainable health 
systems: a strategic document WHO 
Regional Office for Europe (p. IV) 
  

HEALTH  

“A state of complete physical, 

mental and social wellbeing 

and not merely the absence of 

disease or infirmity” 

Source: World Health Organization 

(1946): Preamble to the Constitution 

of the World Health Organization as 

adopted by the International Health 

Conference; New York, 19 June - 22 

July 1946; signed on 22 July 1946 by 

the representatives of 61 States 

(Official Records of the World Health 

Organization, no. 2, p. 100) and 

entered into force on 7 April 1948. 

HEALTH SYSTEM  

“all the activities whose primary 

purpose is to promote, restore or 

maintain health” 

Source: The world health report (2000). 

Health systems: improving 

performance. Geneva, World Health 

Organization, 2000, p.5 
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Introduction 
Background 
Global warming2 and subsequent global climate change are 

consequences of anthropogenic emissions, mainly from fossil 

fuel–based power generation and transport, agriculture, and 

industry, which increase the heat-retaining capacity of the 

lower atmosphere3 [9,10] . Global warming is part of a larger 

set of human-induced global environmental changes which 

include land degradation, ocean acidification, depletions of 

the ozone layer, reduced soil fertility and fresh-water 

resources, and disruptions to biodiversity stocks and 

ecosystem functioning [9].  

The global scale and economic intensity of contemporary 

human activity are unprecedented [11,12]. Increasingly, 

interrelated and widespread environmental impacts are 

resulting from population growth, intensive economic 

activities, urbanisation, and consumerism [12-14]. These 

global changes fundamentally influence patterns of human 

health and health care activities [7,9,12,15-21]. Human-

induced global warming has already caused multiple 

observed changes in climate systems [2,10,22].  

Human activities are estimated to have already caused 

approximately 1.0°C of global warming above pre-industrial 

levels (likely range of 0.8°C to 1.2°C) [3,6]. Global warming is 

likely to reach 1.5°C between 2030 and 2050 if emissions 

continue to increase at the current rate (BOX 1) [6]. 

Pathways limiting global warming to 1.5°C will require rapid 

and far-reaching transitions in energy, land use, urban 

infrastructure, and  industrial systems (including transport 

and buildings) [6]. Limiting global warming to 1.5°C will also 

require future large-scale deployment of carbon dioxide 

removal technologies (CDR) [23] and can only be achieved if 

global CO2 emissions start to decline well before 2030 [6]. 

Without these global actions, the world will exceed its carbon 

budget and may experience high levels of warming (4- 6oC) 

by 2100 [6]. Warming in the range of 4–6oC will result in 

many populated areas of the world being unable to support 

human health and wellbeing.  

The scale of future risks to human health and wellbeing generally depend on numerous interactions 

between specific hazards, exposures, and vulnerability. Climate-related risks for natural and human 

                                                           
2 In this Background Paper, the term global warming refers to a gradual increase in average global surface 
temperature (as one of the consequences of anthropogenic emissions) and the term climate change describes 
the resultant amplification of natural climate variability. 
3 This list only includes emissions, however, deforestation also increases the net carbon dioxide (CO2) in the 
atmosphere by reducing the amount of natural carbon dioxide removal. 

 

Why the 1.5°C threshold? 
 
At the 2015 Paris Climate 
Conference, 195 nations agreed 
to curb greenhouse gas emissions 
sufficiently to limit global 
warming to “well below” 2 
degrees Celsius above pre-
industrial levels. However, many 
nations called for the goal of 
‘pursuing efforts to limit’ global 
temperature rise to 1.5°C above 
pre-industrial levels (the 1.5 
degrees target having first been 
proposed within UN Climate 
Change documents in 2010, or 
earlier). Subsequently, the 1.5 
degrees target has been adopted 
as the lower temperature value 
in climate modelling scenarios.  
Current modelling highlights stark 
environmental differences 
between the two warming 
targets (i.e., 1.5oC vs. 2oC) [22].  
 
However, the 2018 IPCC’s 
analysis now predicts that the 
1.5° C temperature threshold will 
be exceeded around 2050.  
The IPCC state that “negative 
emissions” will be required to 
bring the temperatures back 
down after overshooting 1.5° C 
mid-century. However, the 
technologies required, such as 
carbon capture and storage, are 
not yet commercially viable 
[6,22]. 

BOX 1 
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systems depend largely on the future magnitude and rate of warming, geographic location, levels of 

development, and ultimately on the choices and implementation of mitigation and adaptation 

options [10,22]. The effects of climate change are being felt today, and have been described as 

representing an ‘unacceptably high and potentially catastrophic risk to human health’ [2, p.1861] 

which ‘threaten[s] to undermine the past 50 years of gains in public health’ [1, p.581]. 

Climate change in New Zealand  
The IPCC [Australasia] report  concludes that increased atmospheric warming is ‘almost certain’ for 

New Zealand as the 21st century progresses [24]. Projected overall changes for New Zealand have 

been calculated using a regional climate model developed by the National Institute of Water and 

Atmospheric Research (NIWA) and the New Zealand Ministry for the Environment [8]. The model 

estimated that mean temperature will increase for New Zealand (relative to the 1986-2005 period) 

by 1.6°C by 2110. In New Zealand, annual average temperatures have already risen 0.92°C, over the 

period 1909 to 2015, and coastal sea levels show an average increase of 1.7 mm per year between 

1900 and 2013 [25]. Both temperature and sea level are expected to continue to rise.  

These changes in average temperature will have large effects on the likelihood and frequency of 

future extreme weather events [24] and local and regional differences in the type and extent of the 

consequences are expected [20]. In New Zealand, populations living in different social, economic, 

and physical conditions will be affected differently by climate changes. Low-income and remote 

populations are more vulnerable to physical hazards, undernutrition, infectious diseases, and the 

health consequences of displacement [18]. The list below summarises the health risks that are 

related to climate change, by category, sourced from both New Zealand specific and global analyses 

[1,2,6,8,17,18,20,26,27].  

Primary health effects/risks include death, injury, 
and/or loss of public welfare that may result directly 
from:  

 drought  

 heat waves  

 wildfire  

 wind and storms  

 heavy rainfall  

 flooding  

 landslides  

 sea level rise  

 coastal inundation 

 increased ultraviolet radiation 

 decreased air quality. 

Secondary health effects/risks that are related to 
changes in biophysically and ecologically based 
processes and systems include:  

 emerging/re-emerging infectious disease 

 changes to infectious-disease vectors 

 changes to intermediate-host ecology  

 increases in toxin-producing organisms 

 increases in antimicrobial resistant bacteria 

 health effects related to cancer, cardiovascular 
disease, stroke and nutritional risk factors 

 undernutrition related to disruption of food 
production and water supply (including access 
to drinking and irrigation water). 

Tertiary health effects/risks include:  

 social change and population 
displacement/migration to New Zealand 

 social and economic disruptions (diverse health 
consequences of livelihood loss) 

 child development and life-course/adult health 

 mental health and stress-related disorders, and 
neurological diseases and disorders 

 health effects related to food security and 
safety 

 effects on occupational health 

 

 consequences of tension and conflict (domestic 
and international) owing to climate change-
related declines in basic resources 

 poverty and disadvantage increased 
effects of aesthetic and cultural 
impoverishment. 
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Towards environmentally sustainable health care 
Approaches to environmental sustainability within private and public organisations have evolved 

significantly over the past 50 years, from a basic compliance approach to an environmental 

stewardship approach [18,28,29]. During the era of compliance (1970s-2000s), most organisations 

applied a fragmented, often minimal, reactive approach in order to comply with regulations or to 

deal with emergencies [30]. For the health sector, the stewardship approach involves the efficient 

management of all physical, financial, and human resources, including upstream inputs of goods and 

services and downstream clinical and non-clinical waste. Current approaches to stewardship (or 

sustainable development) in health care anticipate change and are based on the relationships 

between human health, wellbeing, and the environment. The World Health Organization defines an 

environmentally sustainable health system as a health system that: 

 

‘improves, maintains or restores health, while minimizing negative impacts on the 

environment and leveraging opportunities to restore and improve it, to the benefit of the 

health and well-being of current and future generations’ [29, p. IV]. 

 

Through stewardship, innovation can arise from a recognition 

of the synergies that exist between health and the 

environment, and of the need to address modifiable 

upstream determinants of health. This means a strong focus 

on actively identifying win–win solutions (co-benefits) 

whereby environmental sustainability actions reinforce core 

service delivery. Co-benefits provide an important 

framework for public health action on climate change 

[18,28,29,31]. The WHO definition of an environmentally 

sustainable health system also highlights the focus on social 

equity (BOX 2), the fair access to resources, and the fair 

distribution of costs and benefits across and between 

generations. Financial sustainability, environmental 

sustainability, and improving the quality of care (including equity) can be framed and 

operationalised as complementary goals.  

 

Māori health and equity 
Climate change will result in different exposures and degrees of impact for different population 

groups; depending on geographic location, age, ethnicity, health status, socioeconomic 

circumstances, and other pre-existing vulnerabilities [32,33]. Māori, Pacific people, the elderly, and 

low-income groups in New Zealand are at greater risk of many of the adverse health impacts of 

climate change, compared with the general population [34,35].4  A disproportionately high number 

of Māori and Pacific people in New Zealand live in deprived circumstances, and deprivation is a 

significant driver of poor health outcomes [36-38]. Māori may also experience unique impacts 

related to indigenous relationships with the environment and/or cultural impoverishment [38].  

Exposures related to climate change can be expected to exacerbate pre-established and 

disproportionate burdens and susceptibilities to disease for Māori, across many health conditions 

                                                           
4 Many equity issues for Māori may also be experienced by Pacific Peoples living in New Zealand and by low 
income New Zealanders.  

 

Equity 

The principle of equity is central 
to issues of environmental 
sustainability – recognising that 
many of the impacts of global 
warming, and some potential 
impacts of the mitigation actions 
required, fall disproportionately 
on the poor and vulnerable 
[6,38].  
 

BOX 2 
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[38]. These effects will act most strongly on the more climate-sensitive conditions, such as 

water/food/vector-borne diseases, direct injuries due to extreme weather events, respiratory 

diseases, heat stress, and mental health conditions [1,2,20,39]. Further, reduced agricultural 

production could lead to higher unemployment, and wide-ranging economic and social impacts, 

including impacts on income distribution, attitudes and health behaviours, and these impacts may 

be disproportionately severe for Māori [40]. Overall, climate change will increasingly exert an 

influence on and through the broader social determinants of health in New Zealand and globally, 

and progress on adaptation will require the health sector to increasingly engage with the multiple 

sectors outside health, in areas such as trade, agriculture, employment, and education [41,42]. 

 

Advocacy  
Attention to the related health effects of climate change, and the necessary responses, is growing 

both in the media and in academic publications [1]. Contributions from within the health professions 

are increasingly seen as essential in driving sustained progress on reducing emissions, and realising 

the local and global health benefits of climate action [1]. The need for advocacy in public health is 

not new. The 1986 Ottawa Charter [43] has long highlighted advocacy as a fundamental strategy for 

advancing health as a major resource for social, economic and personal development, and an 

important dimension of quality of life. Most definitions of public health reinforce that public health  

is future–orientated and depends on ‘the organised efforts of society’5 [44,45]. The World Health 

Organization continues to highlight the need for the health sector to ‘advocate social change as a 

means for sustainable improvement of population health’ [37, p.175]. Moreover, the principle of 

moral equality6 provides strong ethical grounds for the health community in particular, to advocate 

for climate change action on behalf of current and future generations [45]. Advocacy is required to 

raise attention and sustain support for climate change actions and this requires the development 

and implementation of a health sector strategy for high-level strategic communication [1,2,37]. 

  

                                                           
5 Adapted from the ‘Acheson Report’, the Report of the Committee of Inquiry into the Future Development of 
the Public Health Function. London, 1988. 
6 The principle that no one individual is intrinsically superior to, or worth more than, another. 
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Mitigation 
Carbon accounting  
The first step towards system-wide emission reductions for an organisation is to measure its carbon 

footprint; or the total (direct and indirect) greenhouse gas emissions7 of the organisation occurring 

over a given time frame or event. Carbon accounting can produce a detailed breakdown or profile of 

the relative contributions across the different sources of emissions (called scopes) [46-50]. The 

emission profile can then be used to inform planning and mitigation actions. There are three defined 

groupings or Scopes of emissions as set out in the Greenhouse Gas Protocol, the internationally 

adopted guidebook on carbon accounting methods [50]. Table 1 provides an example overview of 

the greenhouse gas Scopes 1, 2 and 3 as applied to a health system in a developed country (in this 

example, the NHS England, 2015) [51]. 

Table 1: Summary of Greenhouse Gas Protocol Scopes 1, 2 and 3, applied to a health care system 

Scope Description Summary      ContributionA 

1 Scope 1 emissions are the direct emissions emitted from the 
burning of fossil fuels to generate heat and electricity, on-
site.B Plus the direct emissions from health-organisation 
owned vehicles such as fleet and patient transport services, 
other incinerators or combustion processes, and emissions 
from chemical production where the equipment is owned and 
operated by the health-organisation/entity. 
Scope 1 emissions account for approximately 20% of the total 
CO2e emissions in this example.  
 

Direct, by-
products of 
combustion 
(for heat, 
power, and 
transport: on-
site.  

 
 
 

≈20% 

 

2 Scope 2 emissions are those indirect CO2e emissions 
attributable to the generation of electricity off-siteC that is 
purchased and consumed on-site. Scope 2 emissions account 
for approximately 20% of the total CO2e emissions in this 
example. 

Indirect by-
products of 
electricity 
generation: 
off-site. 

 
 

 
≈20% 

 
3 Scope 3 emissions are those indirect CO2e emissions 

attributable to the production of materials used for buildings 
and health care infrastructure, the procurement of goods and 
services used in the delivery of health services, and patient, 
visitor and staff travel.D Scope 3 emissions account for 
approximately 60% of the total CO2e emissions in this 
example. 

Indirect, 
everything 
else: off-site. 

 
 

 
≈60% 

 
 

A The relative contributions from each scope are likely to be country/organisation/time-specific. A country’s electricity 
generation profile will influence the relative contributions (the table should be considered as an example only).   
B Direct CO2 emissions from the combustion of biomass (e.g., in a wood-fired boiler) are reported separately. 
C Scope 2 emissions physically occur at the power station where electricity is generated. 
D These emissions occur as a consequence of the activities of a health-organisation, but occur from sources not owned or 
controlled by the health-organisation (e.g., pharmaceuticals and medical devices; transportation of purchased fuels and 
other goods; employee business travel, employees commuting, transportation of waste, and emissions generated during 
the production of electricity that is consumed/lost in a transmission and distribution system).  
  

                                                           
7 Climate change is largely attributable to emissions of carbon dioxide (CO2), hence other greenhouse gasses 
are equivalised to CO2’s warming potential.  
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The Scopes 1, 2, and 3 cover three fundamental categories of emissions: emissions generated by the 

production of heat and electricity (on-site), emissions attributable to the generation of grid 

electricity (off-site), and ‘everything else’. These broad categories can be further broken down into 

numerous sub-categories, such as heating, lighting, travel to-and-from health care sites by patients 

and visitors, staff commuting and business travel, and notably, embedded carbon emissions 

associated with the procurement of goods and services used in health care delivery.  

Scope 1 and Scope 2 emissions are relatively easy to identify and quantify as they relate to energy 

consumption activities that occur within an organisation’s operational boundary. These energy-

related emissions may account for approximately 40% of a health system’s total carbon footprint 

(depending on a country’s electricity generation profile or ‘percent renewable’ and the influence this 

has on Scope 1 and Scope 2 emissions). Scope 3 emissions have been shown to account for 

approximately 60% of a developed country’s health system’s total CO2e emissions, based on a 

number of carbon footprinting studies [46,51-54]. In particular, procured pharmaceuticals, single-

use medical devices, and medical equipment typically contribute the most within the Scope 3 

category [55], as well as non-medical goods (e.g., food) and building/construction [52]. Health 

systems also procure substantial volumes of services from external contractors, and these procured 

services also contribute to Scope 3 emissions. The Appendix extends Table 1 and provides a detailed 

example of the application of carbon accounting principles to an entire health system. International 

research in the US, Australia and the UK8 [46,51,56-59] has shown that it is necessary to pursue 

carbon reductions across all categories, because no one category has the potential for the scale of 

savings necessary to meet current global emission targets [47,56].  

 

Applying carbon accounting to prioritisation and decision-making processes 
As already outlined, the primary purpose of carbon accounting is to produce an emissions profile 

that is sufficiently detailed to inform planning and decision-making about future mitigation 

initiatives. The challenge for decision-makers, in this regard, is to effectively prioritise and 

implement a complementary selection of mitigation initiatives that together result in the most 

economically-efficient carbon reductions, taking into account the cradle-to-grave [60] environmental 

costs of service delivery and other practicalities (BOX 3) [12,31,61,62]. In selecting mitigation 

initiatives (particularly for energy-emissions), it is necessary to take account of interactions and 

overlaps between initiatives. Interactions concern situations where the potential carbon savings 

from one initiative are reduced because another technology or approach has already been 

implemented.  

In practice, prioritising abatement measures involves simultaneously considering different initiatives 

that broadly fit within two main approaches: (1) energy generation/efficiency and (2) non-energy 

emissions. The energy-generation approach typically involves energy infrastructure projects such as 

converting coal-fuelled boilers to biomass-fuelled boilers (e.g., wood chip) or installing combined-

heat-and-power plants in hospital settings (i.e., targeting Scope 1 emissions). The energy efficiency 

                                                           
8 Sustainable Development Unit NHS carbon footprint publications relating to 2004, 2007, 2010, 2012, and 
2015, are available at: http://www.sdu.nhs.uk/corporate-requirements/measuring-carbon-footprint/nhs-
carbon-footprint.aspx 

http://www.sdu.nhs.uk/corporate-requirements/measuring-carbon-footprint/nhs-carbon-footprint.aspx
http://www.sdu.nhs.uk/corporate-requirements/measuring-carbon-footprint/nhs-carbon-footprint.aspx
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approach focuses on Scope 2 emission reduction projects 

such as lighting upgrades, insulation, and/or other energy 

saving initiatives within hospitals and other facilities [48,50]. 

While fundamentally important, the abatement potential of 

energy projects is to some extent limited, because their total 

contribution to a health system’s carbon footprint is likely to 

be less than 30% (see Appendix).  

The non-energy initiatives focus on Scope 3 emissions.9 This 

broad category of emissions includes all emissions that occur 

as a consequence of the activities of a health-organisation, 

but occur from sources not owned or controlled by the 

health-organisation.  

Most health systems in developed countries have yet to start 

the transition to upstream carbon accounting that 

substantively includes Scope 3 emissions. To date, most 

measurement and mitigation projects have been focused on 

energy-related emissions. However, informative work has 

been undertaken by the UK National Health Service over the 

last ten years [47,51,56,57] and by other health systems 

including the US [58] and more recently Australia [46].  

One consistent rule-of-thumb that has been demonstrated 

[12,31,63] is that it is ideal to pursue the most economically-

efficient carbon reductions first, to their maximum potential. 

This principle applies even when upfront capital costs may be relatively high, or when 

implementation is perceived as difficult, because failing to do so may lead to the overall cost of 

mitigation and adaptation measures being considerably higher over the longer term [12,31,63]. By 

applying knowledge of the emission scopes and the best available carbon abatement initiatives, 

planners and decision-makers can weigh the relevant practical, operational, clinical, and economic 

factors, alongside current and future projected health burdens, and the cost of any essential social 

safeguards [64]. 

 

 

  

                                                           
9 Note: Scope 3 is not entirely non-energy because it also includes fuel consumed for staff, patient, and visitor 
travel, and lifetime emissions from all medical products used by patients in home-care settings. 

 

Cradle-to-grave analysis of 
the environmental costs of 
goods and services 

Life Cycle Assessment (LCA) is the 

‘cradle-to-grave’ analysis of the 

environmental costs associated 

with a given product or service 

(covering manufacture, use and 

disposal) and LCA can be applied 

to examine the environmental 

effects of an entire supply chain 

in health care [60,61]. Impacts 

are all-inclusive, covering 

resource consumption, release of 

greenhouse gases, and 

generation of solid waste. LCAs 

use economic input–output 

carbon accounting methods to 

provide a comprehensive picture 

by ensuring that both the direct 

and indirect effects are captured 

[67]. 

BOX 3 
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Procurement emissions: hot-spots, and possible solutions 
The hot-spots approach to reducing procurement emissions initially involves identifying those high-

carbon aspects of service delivery that are also the most amenable to optimisation. Then, low 

carbon procurement seeks to work with suppliers, and to procure goods, services, works, and 

utilities with a reduced carbon footprint, throughout their life cycle. Identifying goods and services 

that produce high levels of greenhouse gas emissions may also highlight areas where potential cost 

savings can be made. Low carbon procurement can lead to substantial reductions to the 

organisation’s overall carbon footprint [65] and this is particularly relevant to clinical settings 

because many of the consumables used, such as pharmaceuticals and anaesthetic gasses, contain 

particularly high levels of embedded carbon. Low carbon procurement strategies can be applied 

across all settings, including primary care, hospitals and other facilities, as well as patients’ homes 

[48].  

Because detailed information is needed to calculate the 

environmental impacts of each individual product of service 

used by a provider, spend-based models and industry 

averages, using pharmaceutical and medical device 

guidelines [66], are now available and are often used to 

calculate an organisation’s procurement emissions 

[47,48,50,65]. For products or services not covered by 

existing guidelines, a standardised approach to calculating 

these emissions has been developed, and detailed guidance 

is available from the Publicly Available Specification for 

assessing the life cycle GHG emissions of goods and services 

(BOX 4) [67]. 

Procurement patterns reflect a health system’s decisions 

about the design of specific care pathways and/or the state 

of optimisation across existing services [68]. Optimisation 

strategies can include, for example, investing in prevention 

early in care pathways, opting for e-solutions that strengthen 

self-care, and/or delivering care at patients’ homes, and all of 

these approaches can act to influence the size and type of demand for goods and services, and 

therefore contribute to improved environmental, health, and wellbeing outcomes [68]. 

Optimisation can initially focus on obvious product substitutions; guided by a substantial body of 

research that has now identified and short-listed the pharmaceuticals and other procured items that 

are the most greenhouse intensive. Top-20 lists have been compiled for pharmaceuticals as well as a 

range of medical items (based on aggregating the ranking for cost, quantity and greenhouse gas 

estimates). The published lists prioritise items for further investigation and provide a starting point 

for a systematic approach to reducing procurement emissions. Lower impact product alternatives 

may be immediately available for full or partial substitution or small changes to a care pathway may 

enable additional pharmaceutical choices and/or waste reductions [48,49,53]. When lower impact 

product alternatives are not readily available, working with suppliers to reduce the carbon intensity 

of the supply chain, via modifications to product specifications, can bring about some of the larger 

reductions in emissions, over the longer term.  

In summary, accounting for and acting on Scope 3 emissions is not without complexity, and there 

remain significant gaps in the evidence base on procurement, as it relates to health system 

 

The PAS 2050 

The PAS 2050 [67] is a publicly 

available specification providing a 

method for assessing the life 

cycle greenhouse gas emissions 

of goods and services (jointly 

referred to as “products”). 

Originally published in 2008, the 

2011 revision is now parent to an 

expanding family of 

specifications, providing tailored 

guidance for individual sectors to 

enable the most effective 

application of carbon footprinting 

and supply chain management.  

BOX 4 
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sustainability. Further assessments of environmental impacts are needed, both at the level of 

individual care facilities and at the system level [52]. However, despite these knowledge gaps, a large 

amount of easily accessible information is now available to inform sustainable procurement planning 

and action. A useful starting point is to apply cradle-to-grave [69] assessments to a small number of 

selected business-as-usual care pathways, using product guidelines and product hot-spot lists. 

Incrementally, this approach can progress to applying environmental and social/ethical criteria to all 

tendering processes [48,50,67]. 

 

Future opportunities within the New Zealand health sector 
There is considerable scope to improve environmental sustainability practices within the New 

Zealand health sector, with large potential for operational cost savings [70-73].8 However, as yet, 

there is no legislation, national framework, or mandate to support this work, despite sufficient 

international expertise [50,67,74]. Nevertheless, noteworthy regional-level work has been 

undertaken by select District Health Boards via the Carbon Emission Measurement and Reduction 

Scheme (CEMARS).10 In these accreditations/assessments, comprehensive data have been collected 

across Scope 1 and Scope 2 emission inventories to meet or exceed the mandatory reporting 

standard. However, the reporting standard for Scope 3 emissions allows for considerable discretion, 

and to date, Scope 3 emissions have not been extensively reported in New Zealand. For example, 

Table 2 shows the coverage of Scope 3 emissions for Canterbury and Counties Manukau District 

Health Boards via the CEMARS programme for 2017; compared with the full range of possible Scope 

3 items/categories as specified in the Greenhouse Gas Protocol (the international standard with 

which CEMARS conforms). The table shows that the Scope 3 emissions reported by the two District 

Health Boards’ examples do not include the major categories of pharmaceuticals and medical 

instruments/devices, commissioned health services from outside system, or food and catering. A 

standardised and expanded approach to Scope 3 reporting in New Zealand would provide broader, 

and more in-depth information to guide future health sector emission reduction initiatives [1].  

  

                                                           
10 CEMARS® a wholly owned subsidiary of Landcare Research and 100% owned by the New Zealand 
Government. 
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Without comprehensive Scope 3 data, service providers lack much of the information needed to be 

able to understand and effectively manage their future sustainability. 

Table 2: Comparison of included Scope 3 emissions for the Canterbury District Health Board CEMARS 
programme and Counties Manukau CEMARS programme, compared with the full range of 
Greenhouse Gas Protocol Scope 3 emissions, 2017 

The Greenhouse Gas Protocol Scope – 3 emissions*   CEMARS  programme 

GHG protocol Scope 3 sources (non-exhaustive) ranked by contribution Canterbury Counties 
Manukau 

Pharmaceuticals   
Commissioned health services from outside system   
Medical Instruments/devices   
Food and catering   
Freight transport   
Meter-Dose inhalers   
Air travel - domestic and international   
Transport – private car for work-related transport   
Taxi   
Other staff transport (shuttle bus)                                                   
Staff commuting to and from work                
Construction   
Paper products (office paper)   
Waste products and recycling   
Anaesthetic gases   
Other products   
Other services (e.g. linen services)   
Home use of medical devices (e.g., electricity used to run CPAP machine)   
ITC technologies   
Water and sanitation   
 = included  = not included   

* Scope 3 emissions have been estimated to account for the majority of a health system’s total GHG emissions (the 

balance being energy-related emissions – in one form or another). The exact proportions will differ from country to country 

based on different energy generation profiles and other factors. 

 

Climate change threats to health also highlight the vital requirement for improved leadership, and 

population-based planning. Anticipatory action is necessary [75] because the ability to mount 

responses in any future circumstance might be limited by the degradation of infrastructure and by 

the economic stressors that climate change brings [15]. Health systems need to maintain a platform 

for the delivery of clinical services but they also need to provide the foundation for an effective 

public health response to the many climate-induced threats to health [1,2,15]. Therefore, at national 

and subnational levels, long-term strategies and investments will continue to be needed to develop 

the clinical, management, and human capacity of health systems [15].  

Whole-of-system planning will be most effective when focused on organisational change – to embed 

sustainability principles and practices in all policies, operations and technologies, across the health 

system. As a starting point, planning might be based on WHO best practice guidelines [21]; including 

a focus on energy efficiency, environmentally sensitive building design, alternative energy 

generation, transportation (staff, patient and community), and limiting embedded carbon emissions 

from procured goods and services [49].  
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Co-benefits 
Further opportunities lie in the leveraging of health co-benefits. There is growing recognition that 

the implementation of low-carbon policies can have substantial near-term health co-benefits 

through multiple overlapping pathways [31] (see Box 5 for examples). Co-benefits are the positive 

effects that a carbon reduction policy or measure might have on other objectives. Co-benefits and 

their related cost savings are often not taken into account in decision making processes11 [76] but 

the economic co-benefits of climate change mitigation policies can be put forward as a forceful 

argument for policy makers to take action [76]. Initiatives that effectively leverage co-benefits to 

reduce greenhouse gas emissions can bring about strong positive welfare effects [31].  

Common pathways to health co-benefits include promoting and facilitating low-carbon transport 

such as walking, cycling, and public transport; which in turn can improve physical activity levels, 

therefore lowering the incidence of heart disease, cancer, obesity, musculoskeletal disease, Type 2 

diabetes, and some mental health conditions. Active transport also reduces air pollution (and hence 

respiratory disease) and road traffic injuries [77,78]. Electronic health interventions (eHealth) are 

another group of interventions that can generate important co-benefits. A range of e-health 

interventions have been shown to reduce carbon emissions and improve access to care, reduce 

demand for care, improve health outcomes, and reduce out-of-pocket expenses through reduced 

need for patients to travel [79]. Other health benefits can accrue via socioeconomic pathways, for 

example, the reduction of out-of-pocket health expenses for households can improve the 

affordability of good nutrition and other health promoting activities [2,31]. Even so, compensatory 

and/or redistributive measures may be required in some circumstances [40]. 

 

Overall, health and equity co-benefits associated with climate change mitigation have the potential 

to significantly reduce the burdens (costs) on health care systems [1,21,32]. Analyses [80] using data 

from the Global Burden of Disease Study 2015 [81] show that the health co-benefits of meeting 

commitments under the Paris Agreement are ‘potentially immense’, reducing the burden of disease 

for many of the greatest health challenges today and in the future [1, P.601]. Projected climate 

change effects will impact human health mainly by exacerbating health problems that already exist 

(at least until mid-century) [10]. Therefore, mitigation and adaptation mechanisms are likely to be 

most efficient and cost-effective when they recognise locally relevant scenarios of future change 

(i.e., continue to work on well-understood historical health problems) and when they seek to exploit 

co-benefits to maximum effect [10].   

   

 

                                                           
11 Likely because they are not easy to capture and some potential wellbeing impacts and/or cultural value(s) 
cannot be fully monetarised.  
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 Mitigation measures 

 Develop infrastructure 
for renewable energy 
generation, distribution, 
and use 

 Improve the energy-
efficiency of buildings/ 
increase heating and 
cooling efficiency 
(includes insulation) 

 Reduce emissions 
associated with 
procured goods and 
services  

 Decrease distances 
between service 
providers and service 
users 

 Decrease air travel  

 Promote 
telecommuting/working 
remotely, telemedicine, 
and low-carbon models 
of care 

 Promote active 
transport 

 Use of lower emission 
vehicles 

 Use locally produced 
fruit and vegetables and 
less food from animal 
sources (e.g., within 
hospital kitchens) 

 

Adapted from: Frumkin et al. (2008); Iacobucci (2016); Watts, et al. (2015); Younger et al. (2008) 

BOX 5 

Examples of carbon reduction measures 

applicable to health systems, the overlapping 

pathways, and a range of health co-benefits  

 

Overlapping pathways 

 Reduced costs 

 Lower CO2 emissions 

 Improved air quality 

 Reduced indoor 
humidity and more 
comfortable 
temperature 

 Increased physical 
activity   

 Less noise from 
transport 

 Reduced exposure to 
motor vehicles  

 Less livestock 
production and 
associated 
deforestation and less 
methane emissions 

 Improved nutrition and 
social capital from 
locally grown food 

 Preserving green space  

 Health benefits 

 Fewer deaths and 
injuries from extreme 
weather events 

 Reduced susceptibility 
to heat-related illnesses 
due to decrease in heat 
island effects 

 Reduced levels of 
respiratory illnesses 

 Reduced likelihood of 
heart disease, cancer, 
obesity, 
musculoskeletal 
disease, and Type 2 
diabetes 

 Reduced motor vehicle 
injuries and fatalities 

 Improved mental health 

 Reduced spread of 
vector-borne diseases 
to new areas 
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Adaptation 

Adaptation in this context means ‘adjustment in natural or human systems in response to actual or 

expected climate stimuli or their effects, which moderates harm or exploits beneficial opportunities’ 

[82, p.1758]. Mitigation will not be sufficient as the need for adaptation is already locked in [6,17]. 

Therefore, there is a need for the health sector to plan for the inevitable health impacts of climate 

change in coming decades [22,71]. Adaptation to climate change can reduce existing and near-term 

risks. However, a number of potential barriers to public health adaptation to climate change have 

been identified; including, uncertainty about future socioeconomic and climatic conditions as well as 

a range of financial, institutional, and skills/knowledge gaps within health institutions [83]. These 

barriers can constrain the recognition of climate change effects and the actions required [83].  

Suggested approaches for health sector institutions include; placing a high priority on research 

aimed at clarifying the potential health impacts of climate change, including scenario-based 

projections of local-level health impacts, identifying and clarifying the health co-benefits of potential 

mitigation strategies, and evaluating the cost-effectiveness of potential options [83]. While some of 

these approaches build on conventional health sector activities, others (for example, local-level 

scenario-based projections of climate change health impacts) will require health agencies to develop 

new skills, methods and tools, and broader collaborative relationships within other sectors. These 

collaborative relationships will become essential as the adaptive capacity of the health sector alone 

will have a limited impact, partly because the environmental determinants of health are complex 

and are largely outside the direct influence of the health system [42,64].  

There is a strong argument for strengthening public health services’ climate change planning and 

response capability.  As one example approach, the US Centers for Disease Control and Prevention 

(CDC) has proposed a 5-step climate change adaptation framework “Building Resilience Against 

Climate Effects” (BRACE) to facilitate climate readiness in public health agencies [84]. The BRACE 

framework steps are:  

 forecasting climate impacts and assessing vulnerabilities 

 projecting the disease burden 

 assessing public health interventions 

 developing and implementing a climate and health adaptation plan, and  

 evaluating impact and improving the quality of activities [84]. 

 

As a further example, Table 3 provides a brief list of potentially relevant climate change actions 

(selected examples only). These actions build on and extend conventional public health activities. A 

comprehensive response will involve adapting all of the ‘building blocks’ broadly common to all 

health systems, including leadership and governance, health workforce, health information systems, 

infrastructure, essential medical products and technologies, and service delivery [42]. Within the 

health sector, substantial investment in sustainable infrastructure and systems will be required to 

limit the economic and health impacts of climate change and to ensure the sustainable delivery of 

health services, in the face of increased demand. 
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Table 3: Examples of climate change adaptation activities relevant to New Zealand health care 

settings 

Secondary prevention (Adaptation) 

 Tracking of diseases and trends related to climate change. 

 Program assessment of various preparedness efforts. 

 Research on the local-level health effects of climate change, including innovative techniques such as scenario-
based modelling, and research on optimal adaptation strategies. 

 Training of health care providers on health aspects of climate change. 

 Public health partnerships with industry, other professional groups, and others, to craft and implement solutions. 

 Promote written heat response plans to reduce heat-related morbidity and mortality. 

 Preparing for and responding to climate change-related public health emergencies, such drought, heat waves, 
wildfire, wind and storms, heavy rainfall, flooding, landslides, coastal inundation. 

 Enforce laws and regulations that protect health and ensure safety (although probably little role for public health). 

 Develop a coordinated adaptation plan  

 Build capability and capacity in climate change adaptation across public health units/DHBs. Adaptation must be 
recognised as an essential part of the climate change agenda now (alongside the legislative attention being given 
to climate change mitigation) because all of New Zealand will be impacted by the changing climate.  

 Engage in broader collaboration with other sectors. 

 Strengthen all public health programmes. 

 Support vulnerable communities. 

 Advocacy. 
 

Source: adapted from The Climate Change Adaptation Technical Working Group (2018). Adapting to Climate 
Change in New Zealand; Frumkin et al. (2008). Climate change: the public health response; and McMichael 
(2013). Globalization, climate change, and human health [17,31,75].  
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Conclusion 
The health sector is increasingly considering and responding to the health effects of climate change 

[1]. Future climate-resilient development within health care will require a mix of mitigation and 

adaptation measures consistent with profound societal and systems transformations [6]. Ambitious 

mitigation actions are crucial to limiting future warming [6]. Significant adaptation actions will be 

needed to manage the impacts of climate change over the long term; primarily by reducing 

vulnerabilities and exposure to its harmful effects. The health system has important roles to play in 

achieving longer-term sustainable development, including advocacy, building resilience, and 

enhancing human capacities to adapt, all while paying close attention to equity and wellbeing for all 

[6]. 
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Appendix 
International example: the National Health Service (England) 

Work completed by the National Health Service (NHS) in England provides perhaps the best 

international example of the development of an environmentally sustainable health system. In 

response to the (United Kingdom) Climate Change Act 2008 [85]12 the NHS has made significant 

progress towards environmental sustainability. A dedicated Sustainable Development Unit (SDU) 

was established to develop and enact an approach to environmental sustainability across the NHS. 

Two key achievements of the SDU have been the development of (1) a detailed carbon footprint 

which covers the entire NHS, public health and social care sector and (2) a marginal abatement cost 

curve (MACC) that provides an estimate of the potential of all technological greenhouse gas 

abatement measures, and their relative cost-effectiveness.  

The SDU 
The Sustainable Development Unit is a government agency with the sole purpose of embedding the 

principals of sustainable development across the health and social care system in England. The SDU 

had undertaken extensive work, through carbon accounting, to inform and facilitate a reduction in 

the NHS’s environmental impact. This approach has incentivised models of care that favour 

prevention, self-care and ‘lean’ pathways; which in turn have driven low carbon procurement, 

energy-efficiency, and other environmentally sustainable practices. 

The footprint 
Using the best available carbon accounting methods, a series of updated footprints have been 

published13 for 2004, 2007, 2010, 2012, and 2015. The current carbon footprint provides a detailed 

breakdown of emissions across four broad categories: building energy use and direct emissions, 

travel, commissioned health and care services from outside the NHS system, and procurement of 

goods and services. These four main categories are further broken down into 21 sub-categories.  

The NHS consumption carbon footprint (Figure 1) clearly shows that the main sources are embedded 

carbon within procured goods and services, and this category of emissions accounted for 

approximately 57% of all emissions in 2015. The balance was due to: heating, lighting and providing 

power for NHS sites (18%); travel to and from NHS sites by patients, visitors, and staff, and business 

travel (13%); and health services commissioned from outside the NHS (11%) [47]. The NHS’s carbon 

footprint has fallen by 12% between 1990 and 2015, within the context of an 18% increase in 

inpatient admissions over the same period [57]. The NHS’s carbon footprint is predicted to fall by a 

further 15% by 2020 and 20% by 2050 [47,56]. 

                                                           
12 The Climate Change Act 2008 specifies that the net UK carbon account for all six Kyoto greenhouse gases for 
the year 2050 is to be at least 80% lower than the 1990 baseline. 
13 Sustainable Development Unit NHS carbon footprint publications, available at: 
http://www.sdu.nhs.uk/corporate-requirements/measuring-carbon-footprint/nhs-carbon-footprint.aspx   
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Figure 1: Consumption carbon footprint breakdown by categories for the NHS, in 2015 
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Notes 
– Metered Dose Inhalers use Hydrofluorocarbons gases as aerosol propellants. The gases used have over 
1000 times the impact on global warming compared with the same weight of carbon dioxide gas. The 
majority of the emissions are released during the ‘in use’ phase and occur mostly outside health care 
premises.   
– Anaesthetic gases (including Nitrous Oxide) are potent greenhouse gases with between 130 to 2000 
times the impact on global warming compared with the same weight of carbon dioxide gas. 
 

Summarised from: Sustainable Development Unit and UK National Health Service data (2016) 
Carbon footprint update for the NHS in England 2015  
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The Cost Curve 
Marginal Abatement Cost (MAC) reflects the cost of one additional unit or ton of pollution that is 

abated, or not emitted. A marginal abatement cost curve (MACC) is a data visualisation tool that 

allows the user to compare emission reduction options both in terms of cost-effectiveness and their 

potential for CO2 reductions (Figure 2). Marginal abatement cost curves highlight the win-wins 

where carbon cutting measures can save money and the abatement information also puts into 

perspective those measures where the investment costs cannot be recouped.  

A marginal abatement cost curve can help decision makers to plan and prioritise a number of 

options into a strategic package of mitigation measures. However, MACCs cannot produce a 

definitive and generalisable set of initiatives, because local and country-level characteristics vary 

greatly. In addition, it is necessary to take account of interactions and overlaps between 

interventions, where the potential carbon savings from one initiative are reduced because another 

technology has already been installed.  

Figure 2: A hypothetical example of a Marginal Abatement Cost Curve (MACC) applied to a health 
care system (indicative only) 

 
 

Figure 2 shows a generalised example of a health system’s Marginal Abatement Cost Curve (MACC). Each block 

represents a different technology or intervention. In this example, each technology is colour-coded into four 

categories: transport, energy supply, energy use and procurement. A block that is projecting downwards 

indicates that the technology has the potential to generate financial savings (i.e., negative costs indicate a net 

financial benefit to the health system over the lifecycle of the abatement opportunity) and a block that 

projects above the zero line indicates that the particular technology is not cost-effective (i.e., positive costs 

imply that capturing the opportunity would incur incremental costs compared to business-as-usual or ‘do 

nothing’). The relative height or depth of each block represents the degree to which the intervention is cost-

saving. The options presented in a MACC are always placed in decreasing order of cost-effectiveness so that 

the reader can easily identify how options compare with each other on both cost-effectiveness and abatement 

potential. The horizontal axis (x-axis) shows the annual carbon savings that would result from the full 

implementation of a particular technology. The cumulative annual savings, shown by the full width of all of the 

blocks side-by-side on the MACC, gives an indication of the maximum potential for system-wide carbon savings 

in a particular assessment year. The abatement potential can be compared with the baseline year and/or any 

future targets set for an organisation.  

Source: drawn from the principles and methodology developed by McKinsey & Company and 

informed by findings from the Marginal Abatement Cost Curve for NHS England (2015).  

Electric vehicles 5 
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Marginal abatement cost information can also be displayed in table format. Table 4 shows marginal 

abatement cost information for the NHS England for 2015 [56]. The table lists a range of energy-

efficiency interventions that have been identified as suitable for implementation within health care 

facilities. The list is presented in descending order of cost-effectiveness (not considering interactions 

and overlaps between measures). The right-hand column shows the potential CO2 savings that could 

be made in one-year if the technology was fully implemented. The table shows that the top-five 

technologies/interventions are (1) combined-heat-and-power, equal with biomass boiler (2) energy 

awareness campaigns (3) travel planning (4) lighting controls, and (5) reduce heating by 1 degree 

Celsius (based on potential CO2 saving as shown in bold in Table 3). The table also shows that the 

cost-effectiveness of these examples differs considerably. For example, combined-heat-and-power 

and biomass boilers offer similar potential CO2 saving, but combined-heat-and-power is significantly 

more cost-effective than a biomass boiler conversion (ranked 6th compared with 24th in the 

example list).    

 

Table 4: List of CO2 reduction measures related to energy supply and use, not considering 
interactions and overlaps (non-energy related measures for procurement of pharmaceuticals and 
medical devices are not shown) 

 CO2 reduction measures (options) *£/tCO2 CO2 savings (tCO2) 

1 Teleconferencing  -2051  6,827 
2  Introduce hibernation system for stations  -120  1,255 
3 Improve the efficiency of chillers  -110  9,133 
4  Voltage optimisation  -110  16,828 
5  1 degree C  -110  32,763 
6  CHP installation  -98  173,975 
7  Improve lighting controls  -94  34,286 
8  Variable speed drives  -90  3,083 
9  Energy awareness campaign  -89  90,265 
10  Building management system optimisation  -86  11,521 
11  Improve insulation to pipe work, boiler house  -79  10,264 
12  Decentralisation of hot water boilers  -77  10,612 
13  Improve heating controls  -72  17,219 
14  Roof insulation  -71  22,869 
15  Improve efficiency of steam or hot water boiler -71  6,367 
16  Wall insulation  -70  24,624 
17  Energy efficient lighting  -67  22,290 
18  Upgrade garage and workshop heating  -60  214 
19  Install high efficiency lighting and controls  -45  3,745 
20  Wind turbine  -42  10,722 
21  Double insulation window and draught proofing  -27  11,831 
22  Improve building insulation levels (U-levels)  -19  951 
23  Boiler replacement/optimisation HQ/control  -15  171 
24  Biomass boiler  -6  172,724 
25  Travel planning  1  81,524 
26  Office electrical equipment improvements  17  15,900 
27  Solar hot water  49  0 
28 Electric vehicles  49  36,96 

* NHS data: presented as published, in British pounds [47] 
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