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1 Introduction and background 

The project "meetPASS", funded by the Austrian Climate and Energy Fund as part of the 

“Austrian Climate Research Programme – ACRP 9th Call“, deals with the question of how the 

climate goals as foreseen in the Paris Agreement can be achieved and which consequences 

regarding the UN Sustainable Development Goals (SDGs) can be expected. 

The aim is to demonstrate whether the measures of a strategy to stabilize the climate can 

encourage other important areas of sustainable development or show potential conflicts. The 

overall objectives of meetPASS are thus intended to provide beyond state-of-the-art insights 

by an intensified analysis of the interconnectivity between extensive climate mitigation efforts 

and aspired SDGs developments.  

 

1.1 Description and assessment of the impacts of climate mitigation on 

selected SDG targets 

From the overall 17 SDGs and 169 targets those relevant for Austria and able to be 

analysed with the sustainability model e3.at, are considered in meetPASS to show the 

economic, environmental but foremost social and equality impacts of a climate mitigation 

scenario for Austria ensuring that the 1.5° C climate target can be achieved at the global 

level. For this project, the goals 11 - Sustainable Cities and Communities, 14 - Life Below 

Water, 16 - Peace, Justice and Strong and Institutions and 17 - Strengthen the means of 

implementation and revitalize the Global Partnership for Sustainable Development are not 

therefore not considered for further investigation, because qualitative aspects (as in goal 16) 

cannot be measured in quantitative terms, while local communities (11) and oceans (14) are 

either below or beyond the granularity of the models applied. Since we focus on thematic 

areas underlined by the SDGs, SDG 17 is neglected as it refers to the means of 

implementation which are addressed to the whole set of the SDGs.  

For the remaining 13 SDGs, the list of targets was monitored and a total of 30 SDG targets 

were finally identified as being influenced by climate action. Table 1 in the annex provides an 

overview of the selected SDG targets suitable for the analysis with e3.at. The selection 

process is described in meetPASS Working Paper 1.  

After the identification of relevant targets, the next step is the assessment of the impacts of 

climate mitigation measures on the selected SDG targets. This helps to show where 

particularly notable effects can be expected and whether the relationship is positive or 

negative. This evaluation is important to make a meaningful selection of SDG indicators that 

should/could be integrated in the model e3.at to analyse the most important linkages 

between mitigation policies and SDG aspects (see meetPASS Working Paper 5). 

The interactions between climate mitigation action and the SDG targets are rated based on 

the scoring mechanism formulated in the Guide to Interactions: From Science to 

Implementation by the International Council of Science 2017 (ICSU, 2017). It is an attempt to 

quantify SDG synergies and conflicts by applying a seven-point scale ranging from +3, which 

applies when one goal or target is very reinforcing of others, to -3, which applies when goals 

and targets fundamentally conflict with each other. 
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Score card:  

+3  Indivisible: One objective is inextricably linked to the achievement of another 

+2  Reinforcing: One objective directly creates conditions that lead to the achievement of 
the other 

+1  Enabling: Pursuit of one objective enables the achievement of another 

 0  Consistent: neutral relationship 

-1  Constraining: mild negative interaction, pursuit of one objective sets a slight constraint 
on the achievement of another 

-2  Counteracting: Pursuit of one objective counteracts another 

-3  Cancelling: Progress in one goal makes it impossible to reach another 

 

While the ICSU report has the intention to describe the interactions between climate change 

and the different SDGs, the aim of this meetPASS Working Paper is to show the impacts of 

climate change mitigation policy on certain SDGs. Thus, only the target 13,2. “Integrate 

climate change measures into national policies, strategies and planning” of SDG13 is 

relevant for our analysis and the interactions of the target 13,2 with the remaining 30 targets 

are examined.  

While in the ICSU report the interactions between SDGs 2, 3, 7 and SDG 13 are discussed, 

in this report the interactions found in the ICSU report are indicated, and more interactions 

not included in the ICSU Report are added. The assessment is primarily targeted at the 

Austrian perspective, but that does not imply a lack of global relevance.  

The assessment is based on an online consultation (see http://meetpass.at/konsultation/). 

We have devised a survey for each of the relevant SDGs and asked Austrian stakeholders 

and experts to assess the strength and direction of all impacts that we have identified within 

the work of meetPASS and which are presented in this Working Paper. Five to nine people 

participated In the online consultation. It was possible to fill in each SDG separately. That is 

why not each SDG was assessed by the same number of persons. 

In the following we analyse the impact of climate protection on each relevant SDG, first in 

general, then with a focus on Austria. For each SDG, these effects are additionally 

summarized in a table using the mentioned ICSU scoring method to see how strong the 

impact is and if it is positive or negative. The assessment is mainly one-directional; it 

evaluates the impact of mitigation measures on the SDG targets, but not the effect of the 

targets on climate protection.  

These tables are the basis for assessment via online consultation. In the last column of the 

table the score of the assessment is given, followed by the number of people who have given 

this score in brackets. For the selection of suitable SDG indicators (see meetPASS Working 

Paper 1) only such relations are relevant that have been assessed with -2, -3, +2, +3 by at 

least 50%. All relations that fulfill this criterium are highlighted in orange. This means that 

climate mitigation has great impact on the respective SDG target. 

Not all the interactions of climate mitigation policy with the 13 SDGs are analysed with the 

same level of detail. More focus is led on SDG 1, 7, 8, 9, 10 and 12, since these 

sustainability aspects are better covered in the used modelling framework than other SDGs.  
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At the beginning of each chapter we list those SDG targets that are impacted by climate 
mitigation measures and are relevant for Austria and thus for meetPASS. 

As we try to show the interlinkages of different climate protection measures with selected 
SDG targets, we first describe the climate measures taken into consideration (chapter 1.2).  

 

 

1.2 The starting point: SDG 13,2 - Integrate climate change measures 

into national policies, strategies, and planning 

Starting point of the analysis is SDG 13,2, which demands the integration of climate change 

measures into national policies, strategies, and planning and is directly linked to the Paris 

Agreement. The agreement is a global milestone for increasing collective action and 

accelerating the global transformation to a low-carbon and climate-resilient society. The 

agreement entered into force in October 2016, after having been ratified by 55 countries, and 

accounts for at least 55% of global emissions.  

The transition to a low-carbon society requires dedicated policy approaches embedded in a 

coherent, integrated strategy covering demand and supply aspects. The key message of 

various studies is that no single instrument alone can effectively promote such a transition. 

Governments have to find the optimal mix of instruments that would enable a radical 

decrease of CO2 emissions and balance economic, social and environmental considerations 

(EEA, 2010).  

Market-based instruments (such as environmental taxes and charges, tradable permits, 

environmental subsidies and incentives) must be a core pillar of such a policy mix. 

Furthermore, regulatory policies (such as standard setting) and non-economic measures 

(such as voluntary approaches and information provision) should be part of a coherent 

strategy. Alongside these policy instruments and measures, additional public and private 

action is needed to accelerate the transformation. 

Market-based instruments internalize external costs, making the polluter pay. They take into 

account the "hidden” costs of production and consumption in a cost-effective way. They 

reflect both price and quantity controls (Baumol and Oates, 1988). While pricing solutions 

increase the costs of production processes or products if they generate environmental 

pollution or use environmental resources, the total amount of allowable load is fixed at 

quantity solutions. The pricing solutions include taxes (e.g. carbon tax) and subsidies (e.g. 

housing subsidy). The tradable emission permits for producers or/and consumers belong to 

quantity solutions.  

A carbon tax is regarded as an incentive compatible instrument in line with market 

conditions, as it increases the price of a product or service and thereby creates an incentive 

to consume less energy-intensive products and thus reduce energy consumption and CO2 

emissions. Higher costs may act as an incentive for producers to switch to more resource 

efficient technologies and help accelerate the speed of structural change towards a greener 

economy. Consumers would demand fewer energy intensive products, as the carbon tax 

would have a higher effect on their prices than on those of more energy efficient products. 

Thereby, the CO2 tax can influence decisions about consumption and production and enable 

a stable, long-run reorientation of behaviour.  
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The carbon-tax induced price increase of energy products affects consumer behaviour both 

directly and indirectly. The direct effect is the rise in the cost of energy products that are 

purchased by households (e.g. fossil fuels such as heating oil, coal, natural gas and 

electricity). Consumers are also indirectly affected by the carbon tax, as costs also increase 

for products and services that need energy in their production process (e.g. the production of 

cars requires large amounts of energy) (Speck, 1999).  

Carbon taxes may be implemented as a solitary measure or as part of a more extensive 

environmental tax reform (or fiscal reform, which also removes environmentally harmful 

subsidies). 

Fiscal reform could shift taxation from labour to environmentally damaging activities, such 

as unsustainable energy use or CO2 emissions through tax recycling or restructuring. Recent 

years have seen increasing evidence pointing out the benefits of environmental fiscal 

reforms. These positive effects comprise environmental advantages, employment gains, a 

boost in eco-innovation and more efficient tax systems (EEA, 2011). Thus, particularly in the 

current context of public deficits, environmental tax reform (ETR) arguably deserves sincere 

consideration (Ekins and Speck, 2011). On the whole, in offering a double dividend through 

reductions of energy use and CO2 emissions on the one hand, and employment gains on the 

other hand, environmental fiscal reform is an auspicious tool for the transition towards a low-

carbon economy. 

Existing ETRs help to identify weaknesses of such approaches. Most developed countries 

have for example put in place distinct tax provisions for specific energy-intensive industries. 

Implemented to preserve the competitiveness of these industries, these arrangements have 

served to hamper the original purposes of many ETRs, since the largest potential for CO2 

emissions savings is precisely in the industries with these special tax settlements (ILO, 

UNEP, 2012). 

Aiming to avoid negative distributive consequences, policymakers can adjust the details of 

taxation or the redistribution of revenues. Options on the taxation side include for instance 

tax exemptions, progressive tax rates (higher rates for high-income households) or tax-free 

basic amounts of consumption. Concerning the redistribution of revenues and 

complementary measures, eco-bonus' refunds to offset eco taxes, income tax 

reductions/income tax reforms, general or specific support measures for vulnerable 

households (increase in transfer payments), etc. may be implemented (EEA, 2011). 

Reducing environmentally harmful subsidies should also be central to environmental 

fiscal reform. These subsidies incentivise unsustainable economic activity, are fiscally costly, 

and often provide limited advantages to poor households. While their removal represents a 

particularly contentious issue and complex process and progress has therefore been slow, 

recent environmental and economic challenges are providing a revived impetus to address 

this issue. Reform in this area ought to be based on improved information on the magnitude 

and distributional effects of such harmful subsidies (UNEP, 2010a). Against this background, 

better access to tools to identify and assess environmentally counterproductive subsidies for 

policy maker is therefore of importance. 

Emission trading systems are similarly potent tools for reducing emissions and their use 

will likely grow significantly over the next few years. In contrast to taxes which simply 

increase the price of emission, emission trading systems set a cap on the environmental 

burden. On the basis of this decided amount of total emissions, tradeable allowances (either 
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through initial purchase or free allocation) are issued to emitters. Thus, such a global price 

on carbon could help to discourage the use of fossil fuels and encourage alternative energy 

solutions with positive environmental benefits. Additionally, prices of other resources need to 

rise in order to achieve significant dematerialisation. 

The European Union Emissions Trading System provides the most comprehensive existent 

trading system to regulate greenhouse gases for industry and the energy sector. The 

European Union Emissions Trading System provides the most comprehensive existent 

trading system to regulate greenhouse gases for industry and the energy sector. From 2013 

the scope of the emissions trading system was widened. Now larger metalworking, non-

ferrous metal production, gypsum production and processing plants in the chemical industry 

are also part of the scheme. Currently, almost 200 stationary facilities in Austria are included 

in the EU ETS. 

It has inspired other countries and regions (e.g. Australia) to announce their own cap and 

trade schemes. It would be desirable to link up compatible systems around the world to 

introduce a global carbon market. Modelling suggests that, under the right settings, global 

carbon trading could reduce global emissions by 40-50% without additional cost and provide 

substantial money to the developing world to support the shift to a low carbon economy with 

sustainable growth (Lazarowicz, 2009). 

Personal CO2 allowances are based on the idea to extend emissions trading to all areas of 

life in order to reduce individual CO2 emissions. Consequently, the system of emission 

permits, which is used in the industry and energy sector, is supplemented by private 

households. With the help of personal CO2 allowances also individuals could get involved 

into the reduction of CO2 emissions by the extent of their causation. Each person receives a 

yearly or monthly allocated amount of pollution permits for free, which can be used at will and 

personal choice of activities. If more is required than the allocated rights, certificates must be 

purchased from people who do not need their pollution rights. Consequently, there are 

financial incentives to reduce personal emissions. Consumers without emission trading rights 

(e.g. tourists) would pay the price of CO2 directly from the purchase of fossil fuels and travel 

services (Fawcett, Bottrill et al. 2007). 

A low-carbon economy is likely to depend significantly on innovation (in particular eco-

innovation) and investment in green technologies. Given this assumption, public finance 

has a critical role to play. Direct public spending, for instance through funding for research 

and development in environmental technologies or cleaner infrastructure provision, as well 

as indirect support (e.g. through various forms of public guarantees) can incentivise green 

investment by households and firms (UNEP, 2010a).  

Financing infrastructure particularly remains a sizable challenge for policy makers. Finding 

means to mobilize investments from the private sector, foreign direct investment, 

international cooperation and alternative approaches to infrastructure development and 

planning will remain an important issue. Basic requirements for attracting investment for 

infrastructure development however include clear energy policies, good governance, and a 

strong regulatory and institutional structure (UNIDO, 2011). 

Regulatory or “command and control” instruments address a broad range of 

environmental problems, particularly those with considerable health effects. Their effective 

use lies in tackling point sources of pollution; particularly when easily identified, monitored, 

and enforced. Moreover, from the view of administrators and businesses they also provide a 
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degree of certainty and clarity. In the case that standards and regulations are flexible and 

well designed, they may stimulate short term innovation and technology diffusion by 

generating a demand for products and services. Conversely however, poorly designed 

regulations may suppress technological innovation, particularly in the long-run (UNIDO, 

2011).  

Voluntary agreements can promote resource efficiency and environmental protection 

beyond regulatory measures in enterprises, industries, or sectors. Voluntary agreements 

comprise many different arrangements. They range from rather informal initiatives, with 

target-setting as well as monitoring and reporting by the participating parties themselves, to 

formal contracts between a private party and a public institution or non-government 

organization (UNIDO, 2011). Voluntary agreements are widely considered to be most 

effective in combination with other measures such as economic instruments and regulations, 

or during a phase-in period for the use of another instrument (OECD, 2008a). 

Information-based instruments can encompass a variety of activities and services such as 

the collection of environmental data, development of indicators, environmental valuation, 

energy audits, education and training, eco-labelling or certification schemes, public 

disclosure of enterprises’ environmental performance, etc. Well-designed information-based 

instruments can serve to complement and reinforce the effectiveness of other policy 

instruments (UNIDO, 2011). Product labels, for example, can help to strengthen behavioural 

responses to fiscal incentives by allowing consumers to identify environmentally friendly 

goods (UNEP, 2010a).  

In summary, the transition to a low-carbon society requires a policy mix which optimises 

synergies and takes into account trade-offs between different areas and policies. The 

following chapters will analyse the expected effects of the mentioned policy measures.  

 

  



11 

 

2 SDG 1: End Poverty in all its forms everywhere 

Targets to be of relevance for the analysis in meetPASS: 

1,2 By 2030, reduce at least by half the proportion of men, women and children of all ages 

living in poverty in all its dimensions according to national definitions 

 

2.1 Impact of climate mitigation measures on SDG 1  

Some aspects that should be illuminated in analysing the impacts of climate protection 

measures on poverty are the structure of households, of income and of consumption as well 

as the qualification of different population groups. Poor consideration of social aspects can 

lead to misinterpretations of the actual effects of policy measures on different population 

groups (see also the interactions of climate protection and SDG 10). 

Concerning the impact of climate mitigation measures on poverty the access and the 

affordability of energy play an important role. Energy poverty in the widest sense means 

limited access to (adequate) energy supply. In developed countries like Austria energy 

poverty however refers to the non-affordability of an adequate amount of energy for heating, 

electricity, mobility etc. (Statistik Austria, 2017). 

So far, policy instruments to foster socially fair climate policy are mainly limited to direct 

monetary transfers for needy people. By lowering energy costs more disposable income is 

available and can be used for other consumption purposes such as education or leisure time 

activities. However, low energy costs may increase overall energy consumption, which has 

long-lasting negative effects on climate. Thus, fair access to energy must go beyond the 

supply of cheap, subsidised energy, and must use instruments to achieve both a decrease of 

energy consumption and an increase of possibilities for social participation for low-income 

households. Under careful consideration of different financing options, this includes actions 

like improvements in heat insulation or the provision of energy-efficient white goods. 

Thus, the impacts of mitigation measures on poverty can be positive or negative depending 

on the construction of the policies. Some types of climate mitigation measures, such as 

taxes, have the potential to increase the vulnerability of the poor by raising the financial load 

on individual households. For example, the introduction of a carbon tax will impact 

households either by increasing the price of products directly or through producers passing 

on the increased costs to the consumers (Stocker et al. 2011). Monitoring the proportion of 

the population below the national poverty threshold can show how these climate measures 

are influencing household income.  

Since lower income households spend a larger proportion of their household income on 

heating and fuels, they will be most strongly impacted by taxes increasing the price of 

heating and transport fuels (Stocker et al. 2011). The redistribution of these tax incomes can 

be an important factor contributing to the alleviation of negative distribution effects.  

A carbon tax will not only make products more expensive but will also alter production 

processes away from energy intensive materials. This may lead to a restructuring of the 

national manufacturing industries, possibly moving energy intensive production overseas. As 

manufacturing employment usually includes low wage-workers, these may also be impacted 

by a further shift to a service economy (Marron and Morris, 2016).  
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A benefit of the carbon tax is often stated to be the use of tax income for social services and 

an increase in social insurance, yet where social insurance is often linked to employment, the 

lowest income household may not benefit from this redistribution (Marron and Morris, 2016). 

While carbon taxes are seen as being regressive (if there is no adequate redistribution or 

compensation mechanism considered), personal carbon allowances (tradable permits) do 

not have negative distributional effects in general. Each person receives a yearly or monthly 

allocated amount of pollution permits for free, which can be used at will and personal choice 

of activities. Thus, the person follows the “polluter-pays-principle” and is directly responsible 

for his or her own emissions. If more is required than the allocated rights, certificates must be 

purchased from people who do not need their pollution rights. Consequently, there are 

financial incentives to reduce personal emissions (Fawcett, Bottrill et al. 2007). Since 

individuals with lower income normally consume less fossil fuels and thus cause fewer 

carbon emissions than average individuals, they could sell their surplus and gain additional 

income. However, if poor households have high emissions due to badly insulated homes or 

the need to commute by car, they could be negatively impacted (Bürbaumer et al. 2011).  

Climate change measures including the expansion of public transportation may also 

enable progress in poverty alleviation, as more people will have access to affordable 

transportation allowing for increased employment for marginalised communities.  

A positive impact can also occur through the support of the local community through a focus 

on local provisioning. Support of renewable energy sources through subsidies can bypass 

the price increases.  

In parallel to the introduction of a carbon tax or personal carbon allowances as well as other 

instruments described in this chapter, it is important to remove environmental harmful 

subsidies. The original reason for the subsidies to consumption of energy is usually to 

support poor households. However, these subsidies particularly support those using most 

energy, which proves to be higher income groups. Thus, in the case of removing such 

subsidies it has to be considered that compensation should be targeted towards direct 

income support for low income groups, as this is far more effective than support via low 

energy prices (Bruvoll et al., 2011). For further discussion see SDG 10 (chapter 11). 

In general, the preoccupation with budgetary concerns of households has shown to be a 

hindrance for climate awareness and education, reducing the ability of the poor to alter 

potentially damaging behaviour (Mani et al., 2013). This is supported by the association of 

poverty with other deprivations such as hunger, pain, sleep deprivation and substance 

abuse. This interaction indicates that policy makers must consider the complexity of 

measures and the abilities of the specific target groups.  

At the same time, people living in poverty usually have a much lower ecological footprint. 

Thus, reducing poverty may increase material consumption and CO2 emissions as more 

people try to improve living standards through the consumption of material- and energy-

intensive goods and services. Thus, measures reducing poverty must go hand in hand with 

educational measures to raise awareness about climate change and prevent a surge in 

consumption behaviour caused by more disposable income leading to increased emissions 

(Stocker et al. 2014).  

The relationship between climate protection measures and SDG 1 has some overlaps with 

SDG 10, where the effects on different household types are discussed. For a more detailed 

analysis we thus refer to chapter 11.  
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2.2 Relevance of impact in Austria 

In Austria, lower income households use less energy for living and electricity than the 

average income household but spend more money on these services than richer ones 

(Statistik Austria 2017).  

Households affected by energy poverty usually spend 23% of their disposable household 

income on energy supply for living, four times more than the average Austrian household 

(Statistik Austria 2017). Regarding electricity, the situation is similar. Compared to other 

household types, low income households also spend a higher portion of their money on 

public transportation. Few can afford to buy their own cars or replace their existing cars with 

more energy efficient ones (Schönfelder et al. 2016) (see also discussion for SDG 10 

concerning affordability of mobility). 

This indicates that energy poverty is a problem in Austria and should be considered when 

introducing climate mitigation measures. In Austria energy poverty does not refer to the lack 

of access to energy generally, but primarily the inability to afford an appropriate amount of 

energy for heating, traffic, etc. However, since there is no standardized definition of the term 

energy poverty, the solid measurement of the phenomenon is difficult. For the selection of an 

appropriate indicator we refer to the work of E-Control (2013). 

E-Control (2013) proposes that energy-poor are those households with an income below the 

poverty threshold yet also have above average energy costs. The use of the poverty 

threshold leads to an implicit consideration of household size since the calculation of the 

poverty risk is based on equivalised net household income. Based on this definition Statistik 

Austria (2017) calculated that energy-poor households are those whose equivalised 

household income in 2014 was below 13.926 Euro while the equivalised energy costs were 

above 1.538 Euro. Accordingly, in 2014, 3.1% of Austrian households (around 117,000 

households) were affected by energy poverty. 

The definition of energy poverty by E-Control (2013) enables the differentiation of income 

poverty and energy poverty, allowing for an investigation into the causes of energy poverty 

and the implementation of measures against it, such as energy efficiency measures in areas 

where energy-poor households profit most.  

Beside energy poverty also mobility poverty is a widespread problem in Austria. The 

affordability of mobility is an essential prerequisite for societal and economic participation of 

all population groups and therefore for economic prosperity. It is also evident that the 

reduction of greenhouse gas emissions from transport sector is a major challenge for climate 

change mitigation efforts. In Austria, for example, the transport sector is responsible for a 

quarter of total GHG emissions (Hössinger et al. 2014).  

On average, Austrian households spent about 15% of their disposable income for mobility 

(according to the “Konsumerhebung 2009/10”). This share is the second highest of all 

consumer categories, behind spending for housing (23%). The extent of household spending 

on mobility is largely determined by car ownership, with around 80% of households having a 

car. Even 70% of households' average spending on mobility relates to the fixed costs of cars 

(Schönfelder et al., 2016).  
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The use of comparably low-cost means of transport of the environmental group (public 

transport, pedestrian and bicycle traffic, sharing offers) is largely concentrated in the urban 

areas. Due to the lack of dynamics on the part of the settlement system, fixed structures in 

terms of mobility needs and habitual behaviour, changes in the modal split are slow. 

When addressing affordability deficits in terms of mobility, low disposable income and car 

ownership as well as some related determinants such as household size, age and 

employment of the household referent are crucial criteria. Small and younger households 

tend to be more affected by high levels of mobility spending; full-time employment reduces 

the risk (Schönfelder et al., 2016). 

Effective options to reduce mobility spending are reducing vehicle ownership or deferring a 

new car purchase, whereby the availability of cheap selectable alternatives (foot, bike, public 

transport, possibly sharing models) would be a prerequisite. 

For sustainable mobility, also the affordability of electro-mobility is crucial. In 2017, the 

Austrian federal government has adopted an e-mobility package, that includes subsidies for 

installing charging stations, and smaller subsidies for plug-in hybrids and electric bicycles. E-

mobility infrastructure is key, so investments are aimed at improving charging capacity at 

transit nodes like park-and-ride lots and train stations1. 

Such incentives can initiate a process that helps the transportation sector to reduce its GHG 

emissions. Furthermore, the advancement of electro-mobility strengthens the business 

location, creates new jobs, and helps to increase the use of renewable energies and energy 

efficiency. 

In order to reduce energy and mobility poverty and realise a socially fair climate policy, the 

implementation of climate protection measures must consider the financial abilities of 

different household types and possibly include compensation for the lowest income 

households. For example, an increased focus of the Austrian housing grants towards 

sanitation and improved energy efficiency can be an effective measure to reduce the impact 

of increasing energy prices on lower income households (Stocker et al. 2011). A refocus 

towards renovations and upgrades also influences the infrastructure requirement, as 

described in SDG 10. 

The extension of the existing form of energy taxation could be achieved through the 

introduction of a carbon tax. Overall, the effect of CO2 taxes on poverty depends on the use 

of the tax revenues – as already explained in the last sub-chapter. Heinz Kopetz gives the 

example of implementing a carbon tax of 100 Euro/ton CO2 and paying at the same time a 

climate bonus of 120 Euro/person to everyone in Austria. This would mean that a single 

person household would receive 120 Euro and a 5-person-household 600 Euro per year. 

Such a concept could help to reduce poverty as well as energy poverty. 

Moreover, a carbon tax has the potential to increase investment activities in better energy 

efficiency and renewable energy projects of all kind, thus increasing the local jobs offer. If in 

addition a part of the tax revenue is used to reduce the cost of labor for employers by 

reducing fees to the social security system, there would be no negative impact on jobs at all. 

It could also be discussed whether personal carbon allowances should be introduced instead 

of a carbon tax. In the project KONSENS (Stocker et al. 2011) the distributional effects of a 

                                                
1 See https://www.bmlfuw.gv.at/umwelt/luft-laerm-verkehr/E-Mobilit-tspaket.html 
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carbon tax and of personal carbon allowances as well as changes in housing subsidies (shift 

to rehabilitation) were analysed for Austria. The results will be discussed in chapter 11 (SDG 

10). 

 

2.3 Assessment of impact 

In the following table key interactions between climate mitigation options and SDG 1 are 

depicted. In an online consultation, these identified interactions were evaluated, using the 

scoring method explained in chapter 1. Nine people filled in the survey on the impacts of 

climate mitigation on SDG 1. Like for all other SDGs we briefly summarize the results of this 

assessment. 

As already explained in chapter 1.1. this assessment forms the basis for the selection of 

suitable SDG indicators. Only such relations are further used that have been assessed with -

2, -3, +2, +3 by at least 50%. All relations that fulfill this criterium are highlighted in orange.  

In the last column of the table the score of the assessment is given, followed by the number 

of people who have given this score in brackets. E.g. -2 (2 of 9) means that 2 of 9 people 

assessed the impact with -2. 

10 interactions have been identified as being relevant. 

9 people have assessed these relationships. 

5 have been assessed to have great impact. 

The assessment for SDG 1 shows that in most cases only positive or only negative impacts 

from climate mitigation have been identified. Only in the case of the impact “The removal of 

environmental harmful subsidies will affect low income households more than average 

income households” the spread of the evaluation was large. 

 

Targets Key Interactions Score 

13,2 → 1,2 Taxing fossil fuels (without compensation measures or redistribution of tax 

revenues) may increase poverty by reducing access to employment and 

other services for those who cannot afford individual transport. 

-2 (2 of 9) 

-1 (3 of 9) 

 0 (3 of 9) 

 1 (1 0f 9) 

13,2 → 1,2 Taxing fossil fuels (without compensation measures or redistribution of tax 

revenues) may increase poverty by augmenting expenditures for heating, 

electricity, and mobility. 

-2 (5 of 9) 

-1 (1 of 9) 

 0 (1 of 9) 

 1 (2 of 9) 

13,2 → 1,2 Climate change measures focusing on more local provisioning of food and 

materials can have local impacts on the local economy and employment and 

thus affect poverty. 

1 (2 of 9) 

2 (6 of 9) 

3 (1 of 9) 

13,2 → 1,2 Measures focusing on the retrofitting of homes can reduce energy costs for 

poor families 

0 (1 of 9) 

1 (4 of 9) 

2 (3 of 9) 

3 (1 of 9) 

13,2 → 1,2 A carbon tax may increase energy poverty in Austria. -2 (2 of 9) 

-1 (4 of 9) 

 0 (1 of 9) 
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 1 (2 of 9) 

13,2 → 1,2 A carbon tax will displace energy-intensive production; low wage-workers will 

be impacted through a further shift to a service economy 

-1 (3 of 9) 

 0 (3 of 9) 

 1 (1 of 9) 

 2 (2 of 9) 

13,2 → 1,2 The expansion of public transportation in Austria enables progress in poverty 

alleviation, as more people will have access to affordable transportation 

allowing for increased employment for marginalised communities. 

0 (1 of 9) 

1 (2 0f 9) 

2 (2 of 9) 

3 (4 of 9) 

13,2 → 1,2 Support of local renewable energy sources through subsidies can bypass the 

price increases of a carbon tax.  

0 (2 of 9) 

1 (2 of 9) 

2 (4 of 9) 

3 (1 0f 9) 

13,2 → 1,2 Personal carbon allowances (tradable permits) have positive distributional 

effects, since low income households use less energy than average income 

households. 

-1 (1 of 9) 

 0 (3 of 9) 

 2 (4 of 9) 

 3 (1 of 9) 

13,2 → 1,2 The removal of environmental harmful subsidies will affect low income 

households more than average income households. 

-2 (1 of 9) 

-1 (1 of 9) 

 0 (3 of 9) 

 1 (2 of 9) 

 2 (2 of 9) 
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3 SDG 2: End hunger, achieve food security and improved 

nutrition and promote sustainable agriculture 

Targets to be of relevance for the analysis in meetPASS: 

2,1 By 2030, end hunger and ensure access by all people, in particular the poor and people 

in vulnerable situations, including infants, to safe, nutritious and sufficient food all year 

round 

2,3 By 2030, double the agricultural productivity and incomes of small-scale food producers, 

in particular women, indigenous peoples, family farmers, pastoralists and fishers, 

including through secure and equal access to land, other productive resources and 

inputs, knowledge, financial services, markets and opportunities for value addition and 

non-farm employment 

2,4 By 2030, ensure sustainable food production systems and implement resilient 

agricultural practices that increase productivity and production, that help maintain 

ecosystems, that strengthen capacity for adaptation to climate change, extreme weather, 

drought, flooding and other disasters and that progressively improve land and soil quality 

 

3.1 Impact of climate mitigation measures on SDG 2  

Climate change will reduce the stability and quantity of agricultural yields across the globe 

and lead to increased food scarcity, higher food prices and new social tensions, not only in 

the least developed countries but in all countries. Therefore, a successful policy to reach 

SDG 13 and keep temperature below 2°C is essential to reach SDG 2. 

Although measures taken to mitigate climate change also contribute to SDG 2, the Paris 

Agreement does not set specific parameters on climate mitigation targets for the agriculture 

sector which is very briefly mentioned within the Agreement preamble, but many of the 

country-level strategies (94%) presented through Nationally Determined Contributions 

(NDCs) do include mitigation action in the agricultural sector; albeit without clear 

benchmarks. Through the NDCs, the integration of climate change measures into national 

planning is already underway but close follow-up work on the integration of strategies to 

mitigate climate change in agriculture are still needed. Overall, SDG 2 targets converge with 

the Paris Agreement. 

The way climate change adaptation and mitigation policies are implemented in the 

agriculture sector under the climate change frameworks (e.g. through biofuel development, 

short-term coping mechanisms or long-term adaptation/mitigation strategies) will be decisive 

for achieving SDG 2 (ICSU, 2017). Hence, climate mitigation policies must be designed 

carefully to diminish trade-offs with food security and farmers’ existence. Only a large-scale 

conversion of agricultural production to soil-building (and thus carbon-binding) methods can 

reconcile climate and nutritional goals. 

Additionally, agriculture must be an integral part of any global climate protection strategy. 

Sustainable agricultural practices can be a means to reduce global warming.  

Lock-in to unsustainable production patterns is possible if agriculture is not considered in 

climate change policies. Action or inaction today will have long-term impacts as deforestation 

and desertification are difficult to reverse. New financing mechanisms need to be considered 
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to allow farmers to make long-term decisions. Due to the high dependence of many poor 

communities on agriculture, a failure to adapt to a changing climate will compromise their 

ability to feed the community (WB- CSA, 2015). Accordingly, integrating measures that 

support sustainable agricultural practices in climate protection can help to reduce GHG 

emissions as well as have positive impacts on SDG 2. 

On the other hand, the question of how much mitigation policies would decrease the potential 

for augmenting food and biomass supply is also an important one. Food production can be 

affected by climate mitigation efforts in different ways (Frank et al., 2017):  

• by diverting land from food to energy uses; 

• by limiting land for agricultural expansion due to the need to preserve high carbon 

landscapes such as forests2; and  

• by shifting towards less GHG-intensive agricultural commodities (e.g. away from rice 

toward cereals).  

Climate mitigation policies are typically implemented by pricing GHG emissions. If applied to 

agriculture, such efforts can entail substantial impacts on food availability in the most 

vulnerable regions of the world. Especially prices of emission-intensive products (like dairy, 

beef and rice) could rise significantly, subsequently leading to an increase of undernourished 

people. Options to avoid such conflicts include soil organic carbon (SOC) sequestration, 

sustainable intensification, shifting diets towards less GHG-intensive products, as well as 

reducing food waste and post-harvest losses (Frank et al. 2017). 

Increasing consumption of meat and animal products is expected in developed and 

developing nations as income rises, and the western diet becomes more popular. A diet rich 

in animal products has much higher emissions in the production process than a plant based 

one (BMLFUW, 2014). Accordingly, climate policy can include measures limiting the 

consumption of meat. A tax could make animal products more expensive or increase the 

production cost for farms importing their feed. Due to the international nature of food markets 

increased consumption of animal proteins around the world will also influence EU and 

Austrian agriculture (Sinabell, Schönhart, Schmid, 2015).  

The increase of renewable energy sources often entails an increase in agrofuels as 

alternative fuels in the transport sector. The expansion of agrofuels production is often 

criticised for increasing competition for arable land, increasing food prices and compromising 

food security, especially in the world’s most developing countries (Fisher et al., 2009).  

Introduction of a minimum amount of renewable energy production without consideration of 

the quality of the renewable energy can lead to increased land use for agrofuels in regions 

where the land can be more effectively used to grow food crops.  

Heinz Kopetz argues that – if the use of agrofuels is developed in a balanced way – such 

measures can improve the food supply and mitigate climate change. The production of 1G 

agrofuels like ethanol from corn in central Europe for example yields more protein cake per 

hectare than one hectare of soybeans in Brazil as well as an additional 2000 – 3000 l of 

ethanol. The fact that agrofuels (ethanol, biodiesel) can be seen as a by-product of the 

protein production is often overlooked in discussions and this leads to wrong conclusions. 

                                                

2 E.g. climate forests and reforestation have theoretically a large mitigation potential. However, the suitable areas are in direct 

competition with food production. 
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In addition, the existence of a balanced agrofuel industry helps to keep the available land 

under production instead of leaving it idle or abandoned. In case of a food scarcity due to a 

drought the raw material produced for the protein – agrofuel production (corn, cereals, rape) 

can be directed to the food supply and the agrofuel production could be stopped in such a 

year. Agrofuel production can be seen as an insurance for food security. This is valid if the 

biofuel production is developed within the limits of a region.  

In general, better productivity of agriculture is essential for more food and the availability of 

land for bioenergy. According to Heinz Kopetz, it can be estimated that globally 4 – 8% of the 

agricultural land will be needed for biomass for energy in order to comply with targets of the 

Paris agreement. However, it has to be ensured that a significant expansion (and 

intensification) of agricultural production does not lead to increasing deforestation.  

Rather an intensification should be reached through a shift from industrial to small scale 

farming (small farmers, crop rotation, smart farming). A first step needs to be 

decentralisation, which asks for higher wages enabling small farmers to survive (link to SDG 

8). The resulting increase of productivity can be reached without environmental constraints, 

but with a higher share of organic farming, nutrient recycling and using a higher variety of 

species used. This on the one hand enhances the resilience to diseases and pests and on 

the other hand lowers the use of pesticides (UNEP 2014). Thus, a sustainable intensification 

could have slightly positive effects if areas are used for agrofuels/reforestation and could 

outweigh negative environmental impacts. 

In general, food is the consumption category with the greatest climate impact, accounting for 

more than 20% of global GHG emissions, followed by housing/shelter, mobility, services, 

manufactured products, and construction. While food has a larger share in poor countries, in 

richer countries mobility and the consumption of manufactured goods cause the largest GHG 

emissions (Hertwich, Peters, 2009). Thus, it is wise to reduce food waste in order to achieve 

food security and improved nutrition (see also the discussion in chapter 11 for SDG 12).  

The reduction of food waste provides an important saving potential of GHG emissions. 

From a footprint perspective it is wise to focus the reduction of emissions related to food 

waste on major climate hotspots commodities, such as meat and cereals. Although meat 

contributes relatively less to global food wastage in terms of volumes (less than 5% of total 

food wastage) it has a huge effect on climate change, contributing to over 20% of the carbon 

footprint of total food waste, as meat carbon footprint accounts for the emissions from 

producing a kilogram of meat (e.g. the methane emitted by ruminants), the emissions related 

to feed provision (e.g. the fertilizer used to produce feed) and emissions from manure 

management (FAO, 2015). 

 

3.2 Relevance of impact in Austria 

In Austria, as in many other highly industrialized countries, a large amount of food is never 

consumed but lost at various steps of the supply chain (BMLFUW, 2014). Policies aiming at 

increasing supply chain efficiency to reduce food waste, and those aiming at higher value 

uses of the biogenic waste, can be a means to achieve national greenhouse gas reductions.  

According to Heinz Kopetz, in the context of SDG 2 different sectors contribute to global 

warming: 
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• Agriculture defined as food production on the farm (cereals, milk, meat, vegetable, fruits 

etc.) 

• The food industry comprising drying, transport, storing, processing, production of final 

consumer goods, distribution, retailing etc. 

• The chemical industry such as production of fertilizers, pesticides etc.  

• The equipment industry such as the production of tractors and other equipment. 

In Austria, the agricultural sector emits 10.2% of the total national GHG emissions. More 

specifically, methane emissions from cattle make up 4.9% of total GHG emissions 

(Umweltbundesamt, 2017). These emissions existed already to a large extent 100 years ago 

and are not the main cause of additional GHG emissions. Rather it is crucial to substantially 

decrease the CO2 emissions of the other three sectors. 

Furthermore, the reduction of meat consumption is an important step to decrease GHG 

emissions in Austria. Today, the domestic meet consumption (111 kg per capita) is clearly 

above the global one (46 kg per capita) (Stocker et al., 2017) and could be reduced by the 

introduction of a tax on meat consumption (see above).  

A SERI study (Burger et al, 2011) shows that a major leverage point for the reduction of 

greenhouse gas emissions of pork production in Austria is the facilitation of European animal 

feed. Most of vital protein plants such as soybean are currently produced in and imported 

from areas where de-forestation leads to major climatic and environmental impacts. For this 

reason, the soybean production makes up to 80% of the greenhouse gas emissions of 

Austrian pork meat. Changing the structures for regional produced soybean would result in 

the reduction of up to 50% of the greenhouse gas emissions of 1 kg pork meat. Further 

leverage points are manure management and energy use. 

Overall, diets based on local, regional, seasonal and organic food should be in the focus of 

policy. With a share of 21.3 percent of organic agricultural land on its total farmland Austria is 

among the global leaders, while globally only 1.1 percent of all agricultural land is organic in 

2015 (Willer and Lernoud, 2017). In addition, more regionally produced agricultural goods 

and services means less transport and thus less GHG emissions. Nevertheless, a further 

increase of sustainable (small-scale, local, regional, seasonal and organic) food production 

and the implementation of ambitious measures to support Austria’s self-sufficiency rate in 

terms of energy, fertilizer and high-protein feedstuffs is desirable (Leidwein et al. 2014).   

At the present time, Austria is highly dependent of crude oil and natural gas imports from 

countries, from some of which the safe supply of those goods is unstable. Therefore, 

conserving energy and choosing sustainable sources is from high importance. It is 

recommended to limiting the use of fossil energy to sectors, where no other energy use is 

technically or economically possible and to replacing fossil energy in agriculture (e.g. to 

production of nitrogen fertilizers) with alternative energy sources. This should furthermore be 

supported by an increase of biogas and biofuel production (Leidwein et al. 2014). 

Moreover, the handling and consumption of phosphate and nitrogen fertilizers should be 

tackled, which is not only ecologically problematic in terms of nutrient input into ecosystems 

and water cycle, but results in high dependency on instable exporters (for phosphate). 

Measures include the limitation and the recycling (e.g. from sewage treatment) of nutrients 

(Leidwein et al. 2014) and a promotion of crop-rotation to optimize self-supply by plants 

along with practices using natural fertilization (permaculture principles and composting 

(Mohler and Johnson 2009). 
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3.3 Assessment of impact 

8 interactions have been identified as being relevant. 

7 people have assessed these relationships. 

6 have been assessed to have great impact. 

In three cases the assessment shows a large spread. In the other cases mostely positive 

impacts have been found. 

In the following table the interactions between climate protection and the targets of SDG 2 

are depicted, accompanied by the assessment of the strength of the relationship. 

 

Targets Key Interactions Score 

13,2 → 2,1 The expansion of agrofuels to reduce greenhouse gas emissions can create 

competition between human food sources.  

-3 (2 of 8) 

-2 (1 of 8) 

-1 (3 of 8) 

 0 (1 of 8) 

 2 (1 of 8) 

13,2 → 2,3  A balanced use of agrofuels can improve the food supply and mitigate 

climate change. 

-2 (2 of 8) 

-1 (2 of 8) 

 0 (1 of 8) 

 1 (2 of 8) 

 2 (1 of 8) 

13,2 → 2,3  Increasing agricultural productivity may influence the health of terrestrial 

ecosystems through expanded farm lands 

1 (4 of 8) 

2 (3 of 8) 

3 (1 of 8) 

13,2 → 2,3  

 

Innovation into new technological practices, for example permaculture and 

aquaculture, can enable increased productivity with a reduced 

environmental/climate impact. 

0 (1 of 8) 

1 (1 of 8) 

2 (1 of 8) 

3 (5 of 8) 

2,4 → 13,2 Increasing productivity by implementing more small-scale and diverse 

agriculture with thoughtful integration of agroforestry and crop rotation can 

serve as a mitigation measure, reducing greenhouse gas emissions from 

agriculture and restoring agricultural lands as a carbon sink. 

-1 (1 of 8) 

1 (2 0f 8) 

2 (4 of 8) 

3 (1 of 8) 

13,2 → 2,4  Taxes on meat and animal products can reduce their consumption and 

associated GHG emissions. 

0 (1 of 8) 

1 (2 of 8) 

2 (2 of 8) 

3 (3 of 8) 

2,4 → 13,2 Sustainable intensification (through a higher share of organic farming, 

nutrient recycling or using a higher variety on species) could outweigh 

negative environmental impacts. 

-3 (1 of 8) 

-2 (1 of 8) 

-1 (2 of 8) 

 0 (2 of 8) 

 1 (1 of 8) 

 2 (1 of 8) 

2,4 → 13,2 Policies aiming at increasing supply chain efficiency to reduce food waste, 

and those aiming at higher value uses of the biogenic waste, can be a means 

to achieve national greenhouse gas reductions. 

0 (1 of 8) 

1 (3 of 8) 

2 (1 of 8) 

3 (3 of 8) 
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4 SDG 3: Ensure healthy lives and promote wellbeing for all ages 

None of the targets under SDG 3 are directly affected by climate mitigation, but there are 

many indirect relationships that are important. 

Targets to be of indirect relevance for the analysis in meetPASS: 

3,4 By 2030, reduce by one third premature mortality from non-communicable diseases 

through prevention and treatment and promote mental health and well-being 

3,6 By 2020, halve the number of global deaths and injuries from road traffic accidents 

3,8 Achieve universal health coverage, including financial risk protection, access to quality 

essential health-care services and access to safe, effective, quality and affordable 

essential medicines and vaccines for all 

3,9 By 2030, substantially reduce the number of deaths and illnesses from hazardous 

chemicals and air, water and soil pollution and contamination 

 

Since the manifold interactions between climate change and health are discussed and 

assessed by ICSU (2017) this chapter is mainly based on the results presented there. 

 

4.1 Impact of climate mitigation measures on SDG 3 

Causes of climate change have negative impacts on human wellbeing, resulting in a 

simultaneous improvement through the implementation of climate change mitigation policies. 

Measures to stabilize the temperature increase will result in low immediate gains in health 

and well-being but major and long-lasting health and developmental improvements in the 

long run. In general, a decrease in fossil fuel combustion will simultaneously mitigate global 

warming and reduce air pollution: both consequences will benefit health (ICSU, 2017). 

Nemet et al. (2010) found that on average the co-benefits from undertaking simultaneous 

mitigation of GHG emissions and air pollution are greater in low-income countries (usually 

suffering more from high pollution levels) than high-income countries (normally confronted 

with lower level of air pollution). However, both are necessary. 

“The transition to an economy less dependent on fossil fuels may cost some jobs in the 

short-term, which may have knock-on effects on health and on health spending. These could 

be serious in areas dependent on fossil fuel extraction, although offset by job gains 

elsewhere; but in the long term, health gains are likely to substantially outweigh such costs” 

(ICSU, 2017). 

The potential short-term unemployment in some sectors may also reduce the ability to pay 

for health care for many individuals. In Europe health care is often also provided through an 

employer. In general, the failure to act on climate change will increase health care costs (The 

Lancet 2015). 

In the transport sector, there is a great potential of mitigation measures with positive effects 

on health and well-being. Measures may include those that impose restrictions on motorized 

vehicles and favour a reduced road density, increased public transport, increased cycling 

paths (which also has an impact on wellbeing and health) and more public green walk ways. 

These can reduce the occurrence of respiratory diseases such as asthma, but also the 
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amount of road traffic accidents and reduce noise pollution. Health improvements can also 

be achieved through regulation to limit emissions from electricity and heat generation, 

especially coal, as well as industrial and manufacturing processes (ICSU, 2017). 

There may also occur indirect effects of climate protection with positive impacts on well-

being; e.g. changes in behaviour and values will reduce the labour time resulting in less 

stress and positive health effects. 

 

4.2 Relevance of impact in Austria 

The interactions mentioned in chapter 4.1 are also relevant for Austria. 

During the process of indicator derivation, it has become clear that the impacts of climate 

mitigation measures on SDG 3 are not easily captured within the model e3.at, since there is 

no indicator/data that can be integrated and is at the same time affected by climate 

protection measures (e.g. aspects such as air pollution, noise or traffic accidents are not 

covered by e3.at). That is why the impacts of climate protection on health cannot be pursued 

further. 

 

4.3 Assessment of impact 

6 indirect interactions have been identified as being relevant. 

7 people have assessed these relationships. 

6 have been assessed to have great impact. 

 

For SDG 3 all 6 identified interactions are valued as being strongly affected by climate 

mitigation. The assessments agree well, except for the relation “Measures to stabilize the 

temperature increase will result in major and long-lasting health and developmental 

improvements”, that is one times evaluated with -2 and 6 times with +2 or +3. 

 

The following table evaluates key interactions between climate mitigation options and SDG 3.  

 

Targets Key Interactions Score 

13,2 → 3,9  Integrating climate change measures into national policies will support 

improvements in air quality 

0 (1of 7) 

1 (1 of 7) 

3 (5 of 7) 

13,2 → 3,8 The failure to act on climate change will increase health care costs. -3 (1 of 7) 

-2 (3 of 7) 

-1 (1 of 7) 

 0 (2 of 7) 

13,2 → 3,4, 

3,8 

Reducing emissions may lead to job losses in some industries, which could 

indirectly constrain health care 

1 (1 of 7) 

2 (3 of 7) 

3 (3 of 7) 
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13,2 → 3,6 Mitigation measures that are directed to the transport sector have positive 

effects on health and well-being 

1 (1 of 7) 

2 (4 of 7) 

3 (2 of 7) 

13,2 → 3,9 Measures to stabilize the temperature increase will result in immediate gains 

in health and well-being. 

2 (3 of 7) 

3 (4 of 7) 

13,2 → 3,9 Measures to stabilize the temperature increase will result in major and long-

lasting health and developmental improvements. 

-2 (1 of 7) 

 2 (1 of 7) 

 3 (5 of 7) 
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5 SDG 4: Ensure inclusive and equitable quality education and 

promote lifelong learning opportunities for all 

None of the targets under SDG 4 are directly affected by climate mitigation, but there are 

many indirect relationships that are important. 

Targets to be of indirect relevance for the analysis in meetPASS: 

4,1 By 2030, ensure that all girls and boys complete free, equitable and quality primary and 

secondary education leading to relevant and effective learning outcomes 

 

5.1 Impact of climate mitigation measures on SDG 4 

Equitable, affordable, and lifelong access to learning is a necessary part in being able to 

accommodate and bring about the changes required to achieve the sustainable development 

goals and the Paris Climate Agreement. Education is key to the understanding and the 

awareness of the risks associated with a changing climate as well as the complex 

relationships responsible. Education can have long-term beneficial effects, guaranteeing 

sustainable development through future generations, ensuring the ability to develop new 

technologies and adapting to current circumstances. Education is also essential to adapt to 

the changing labour market as a result of climate change adaption and mitigation measures, 

as a large pool of qualified engineers and researchers is needed.  

Climate mitigation measures lead to structural change and associated altered demands on 

the qualification of workers. This has a strong link to the labour market (see SDG 8). The 

increase in resource and energy efficiency activities induces the relocation of employees 

from non-green jobs to green jobs. Thus, coherent education and training focusing on short 

and long run strategies are essential to avert skill bottlenecks that may delay the 

development of new value chains or the deployment of new technologies (EC-ILO 2011).  

In the short run, strategies should mainly focus on fostering existing workforce skills to react 

to the increased demand resulting from the expansion of green economic activities and 

emerging clean technologies. In the longer term, the promotion of innovation necessary to 

advance the transition to an environmentally sustainable economy is a critical factor. In this 

context, education and training strategies should concentrate on overcoming systemic 

deficiencies in management and science, technology, engineering and mathematics (STEM) 

skills (EC 2013). 

Strategies on skills upgrading and training should especially focus on employees in the high 

emitting sectors, as many of those workers will be either forced to adapt their skills and 

worker practices to less carbon-intensive technologies, or to find a job in other low emitting 

sectors (Stocker et al. 2015). In the top 15 emitting industries, nearly 30 percent of 

employees are low skilled (EC-ILO 2011). To take full advantage of new technologies, the 

effective knowledge creation and transmission between educational institutions and business 

sector must be ensured. Human capital strategies should also focus on R&D activities and 

the generation of new technical skills, particularly in natural sciences and engineering (EC-

ILO 2011). 
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5.2 Relevance of impact in Austria 

As also described in chapter 5.1 in Austria the link between climate protection and education 

is mainly indirect via the labour market and the need for specific skills. In this sense, it is 

necessary to adapt the existing education and vocational training systems to evolving 

occupational skills requirements needed to implement climate protection measures. 

Furthermore, education is important for awareness raising with respect to sustainable 

consumption (avoiding food waste, buying regional and seasonal products, saving energy, 

etc.) and climate friendly mobility. In this respect, however, there are less strong impacts 

from mitigation measures on education but more relevance from education on climate 

mitigation. 

 

5.3 Assessment of impact 

5 indirect interactions have been identified as being relevant. 

5 people have assessed these relationships. 

3 have been assessed to have great impact. 

The assessment of SDG 4 only shows positive impacts with a relatively low spread. 

Key interactions between climate mitigation options and SDG 4 are evaluated in the following 

table.  

 

Targets Key Interactions Score 

13,2 → 4,1 Climate mitigation measures lead to structural shifts, which alters the demand on 

the qualification of workers. 

1 (4 of 5) 

2 (1 of 5) 

13,2 → 4,1 The increase in resource and energy efficiency activities induces the relocation 

of employees from non-green jobs to green jobs. 

1 (3 of 5) 

3 (2 of 5) 

4,1 → 13,2 Coherent education and training focusing on short and long run strategies are 

essential to avert skill bottlenecks that may delay the development of new value 

chains or the deployment of new technologies 

1 (2 of 5) 

2 (2 of 5) 

3 (1 of 5) 

4,1 → 13,2 Education is important for awareness raising with respect to sustainable 

consumption (avoiding food waste, buying regional and seasonal products, 

saving energy, etc.)  

2 (2 of 5) 

3 (3 of 5) 

4,1 → 13,2 Education is important for awareness raising with respect to climate friendly 

housing, mobility, leisure etc. 

1 (1 of 5) 

2 (2 of 5) 

3 (3 of 5) 
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6 SDG 5: Achieve Gender Equality and empower all women and 

girls 

Targets to be of relevance for the analysis in meetPASS: 

5,5 Ensure women’s full and effective participation and equal opportunities for leadership at 

all levels of decision-making in political, economic and public life 

 

6.1 Impact of climate mitigation measures on SDG 5 

While the gender perspective has been considered in the countries of the Global South in 

their national and local climate policy for several years, this aspect is not considered in the 

countries of the North (Röhr et al., 2017). Policy strongly focuses on more efficient 

production in the high-emitting industries with male-dominated jobs. Gender issues are at 

most included to make women fit for this labour market. The reduction of emissions in these 

industries is unquestionably important, but it is equally important to change production and 

consumption patterns in a way that satisfies the basic needs of the people without destroying 

the environment (Griffin Cohen, 2014). 

Instruments that help to reduce emissions, whether through tax incentives for behavioural 

change, or through more efficient use of resources, are likely to have a different impact on 

different social groups depending on the social status. Such aspects are further discussed for 

SDG 10.  

Chalifour (2010) points out that it would be unfair if those who had contributed little to the 

problem of climate change had to bear the burden of climate protection. This applies to 

international justice as it does to justice between men and women. 

(Gender)-equality has a major influence on the per capita carbon footprint3. Ergas and York 

(2012) compare the equality status and the size of the carbon footprint in more than 100 

countries all over the world. Their research indicates that societies with a high degree of 

equality exhibit a lower carbon footprint. Equality is the factor with the greatest impact on the 

reduction of CO2 emissions and thus has an effect which is at least as great as that of other 

measures on which politics and research are focused (such as urbanization, industrialization, 

military expenditures, etc.). 

In general, men have a higher carbon footprint than women and accordingly contribute 

stronger to the generation of GHG emissions (Röhr et al., 2017). The gender-specific 

deviation is mainly the result of different mobility behaviours (larger cars, more frequent use, 

longer trips of men compared to women). This is confirmed by an analysis of Griffin Cohen 

(2014) who shows for Canadians that  

¶ the more greenhouse gases are emitted in an industrial sector, the more it is dominated 
by male employees, and 

¶ the heavier a motor vehicle, the more likely it is driven by men (trucks). 

It should also be borne in mind that female-headed households are twice as likely to be 

affected by energy poverty than households with a male head of household. This is due to 

                                                
3 The carbon footprint will be discussed in SDG 7. 
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the high proportion of single-parent mothers. Thus, policy recommendations should be more 

oriented to combat the cause of the disease than on symptom control (Röhr et al., 2017). 

In general, climate protection policy focusing on the transport sector (measures to prevent 

traffic and expand infrastructure and service in public transport, accompanied by measures 

to reduce motorized individual traffic) has a major gender impact and can improve the 

situation of women. It can also be expected that measures able to reduce energy poverty 

positively affect the situation of women. However, since gender aspects have been neglected 

in climate protection policies so far and research is also in its infancy, evidence is still 

missing. 

To develop equitable climate protection instruments, not only the political will but also the 

corresponding gender-disaggregated data as well as access to this data are needed without 

which an analysis and monitoring of the effects is not possible (Chalifour 2010). 

 

6.2 Relevance of impact in Austria 

In Austria gender aspects have so far played no role when implementing climate protection 

measures but should be recognised in the future. The issues addressed in the last sub-

chapter apply also for Austria.  

  

6.3 Assessment of impact 

3 interactions have been identified as being relevant. 

5 people have assessed these relationships. 

1 has been assessed to have great impact. 

Gender aspects are not of primary interest in meetPASS. Only three  interactions have been 

identified, from which only impact has been found to be of great relevance.  

The following table describes and evaluates key interactions between climate mitigation 

options and SDG 5.  

 

Targets Key Interactions Score 

13,2 → 5,5 Climate measures focusing on mobility reduce gender inequality, since the 

carbon footprint of men is higher than that of women. 

-1 (1 of 5) 

 1 (3 of 5) 

 2 (1 of 5) 

5,5 → 13,2 In societies with a high degree of equality the carbon footprint is lower. 1 (2 of 5) 

2 (1 of 5) 

3 (2 of 5) 

13,2 → 5,5 Given disproportionate occurrence of energy poverty in female headed 

households, measures to reduce energy poverty may affect the situation of 

women. 

-3 (1 of 5) 

 0 (1 of 5) 

 1 (1 of 5) 

 2 (1 of 5) 

 3 (1 of 5) 
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7 SDG 6: Ensure availability and sustainable management of water 

and sanitation for all 

Targets to be of relevance for the analysis in meetPASS: 

6,3 By 2030, improve water quality by reducing pollution, eliminating dumping and 

minimizing release of hazardous chemicals and materials, halving the proportion of 

untreated wastewater and substantially increasing recycling and safe reuse globally 

6,6 By 2020, protect and restore water-related ecosystems, including mountains, forests, 

wetlands, rivers, aquifers and lakes 

 

7.1 Impact of climate mitigation measures on SDG 6 

Many measures for climate change mitigation affect freshwater systems and in reverse, 

water management decisions affect greenhouse gas emissions. On the on hand, negative 

impacts on freshwater ecosystems and raw water by changing streamflow and water quality 

are posing risks to drinking water quality even with conventional treatment (Cisneros et al., 

2014). On the other hand, the protection of freshwater ecosystems may reduce this risk by 

providing opportunities to act as a climate buffer, sequestering carbon from the atmosphere, 

yet they also emit methane emissions contributing to global greenhouse gas emissions 

(Kayranli et al., 2010). 

For example, water demand management has a significant impact on energy consumption, 

because energy is required to pump and treat water, to heat it, to treat wastewater or to 

desalinate seawater (Cisneros et al., 2014). On the other hand, peatland rewetting as a 

water management measure could substantially reduce GHG emissions (Couwenberg et al., 

2010). Climate change mitigation by conservation of wetlands will also benefit water quality 

and biodiversity (House et al., 2010). Other measures as hydropower, biofuel production, or 

afforestation must be seen ambivalently (Cisneros et al., 2014). For example, afforestation in 

general has beneficial effects on soil erosion, flood risk, water quality, stream habitat quality, 

and has the ability to capture CO2 to mitigate climate change, but also increases 

evapotranspiration and decreases total runoff (van Dijk and Keenan, 2007).  

It can be concluded, that depending on the measure, water management can have either 

positive or negative consequences for climate change or the environment, and therefore 

should be selected carefully.  

Within the project meetPASS it is possible to analyse the consequences of climate mitigation 

measures on water scarcity as the water exploitation index (WEI) is incorporated in the 

global model GINFORS. Accordingly, it is possible to analyse whether an increase in water 

use might occur and whether this increase could cause water stress in different countries. 

The WEI in a country is defined as “the mean annual total demand for freshwater divided by 

the long-term average freshwater resources. It gives an indication of how the total water 

demand puts pressure on the water resource. It also identifies those countries that have high 

demand in relation to their resources and therefore are prone to suffer problems of water 

stress” (EEA, 2017).  
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7.2 Relevance of impact in Austria 

For Austria, the water exploitation index provides low risk. However, climate change will also 

affect drinking water supply and tourism in the alpine regions of Austria, which form the 

“water tower” of Europe, feeding some of Europe’s most important rivers: In the Alps, 

temperatures are increasing at a rate more than twice of the global average. Changes in the 

hydrological cycle and decreases in snow and glacier cover, which are already occurring and 

will be intensified in the future, continue to alter the alpine hydrological system drastically. 

Projected changes in precipitation, snow-cover patterns and glacier storage will further alter 

run-off regimes, leading to more droughts in summer, floods and landslides in winter and 

higher inter-annual variability. Combined with increasing water demand (e.g. for irrigating 

agriculture or tourist influxes), changes are likely to have severe adverse effects on 

ecosystem services, such as the provision of drinking water. Economic sectors, including 

households, agriculture, energy production (especially hydropower), forestry, tourism, and 

river navigation, are already vulnerable to water shortages and create a demand for 

adaptation strategies (EEA, 2009). 

From an Austrian perspective it is important to consider the water footprint (WF)4, as it also 

shows the freshwater that is used abroad to produce goods and services consumed within 

Austria. The WF of agricultural products is the most dominant part of the total WF (Vanham 

et al., 2013). If for example the current Austrian diet, consisting of too much sugar, crop oils, 

meat, animal fats, milk and milk products and eggs, changed to more cereals, rice and 

potatoes, vegetables and fruit, a substantial reduction of the Austrian WF of consumption 

would be possible (Vanham, 2013).  

Beside reducing the water use for producing agricultural products it could be decisive to 

decrease the groundwater extraction of industry and thus also the energy required for water 

treatment (e.g. through increasing the price of groundwater extraction).  

Hydropower and other renewable energy projects generate both external costs and benefits 

that need to be factored in when making decisions about socially-optimal investments. On 

the one hand, concerns raised in relation to hydroelectric power generation include the visual 

mark of a power plant on the immediate (natural) environment, sedimentation, erosion and 

interrelated effects of these changes on fish and other water-dependent wildlife. On the other 

hand, by not emitting air pollution, creating jobs locally and improving strategic longer-term 

domestic energy security, the operation of hydropower plants also brings about 

environmental, social and economic benefits (IHS Carinthia and IVM, 2010). 

From a technical, economic, environmental policy and legal standpoint, a high percentage of 

Austria’s hydropower potential has already been tapped. Further development in this area 

will focus on larger, strategically important projects, including for instance the integration of 

new pumped-storage capacities into existing power plant networks. Moreover, renovation 

and optimisation of the large number of existing hydropower plants has been anticipated to 

have economic effects (Biermayr, 2017). 

                                                

4 The water footprint (WF) of a country is defined as the total volume of freshwater that is used to produce the 

goods and services consumed by the country. The distinction between the WF of production and the WF of 
consumption of a geographical region is an important factor. “The first refers to the total use of domestic water 
resources within the region for producing goods and services for either domestic consumption or for export. The 
second refers to the use of domestic and foreign water resources behind all goods and services consumed 
domestically, A balance between the two is reached by virtual water flows (import and export)” (Vanham et al., 
2013). 
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7.3 Assessment of impact 

4 interactions have been identified as being relevant. 

5 people have assessed these relationships. 

1 has been assessed to have great impact. 

The assessment of SDG 6 shows mainly (slightly) positive impacts with a relatively low 

spread. One case has been assessed to be of great importance. 

The following table summarises the main interactions between climate mitigation options and 

SDG 6.  

 

Targets Key Interactions Score 

13,2 → 6,6  Climate change measures may be used to justify further expansion of 

hydroelectric power which endangers freshwater and river ecosystems.  

-1 (2 of 5) 

 0 (2 of 5) 

 2 (1 of 5) 

6,3 → 13,2 Increasing the price for groundwater extraction of industry may reduce water 

consumption and thus also the energy required for water treatment. 

0 (1 of 5) 

1 (2 of 5) 

2 (2 of 5) 

6,6 → 13,2 Most of Austria’s moors and peatlands are drained. The protection of 

freshwater ecosystems, the introduction of renaturation areas and new 

protection areas may reduce this risk providing opportunities to act as a 

climate buffer, sequestering carbon from the atmosphere. 

0 (2 of 5) 

1 (1 of 5) 

2 (1 of 5) 

3 (1 of 5) 

13,2 → 6,6 A change in the current Austrian diet to more cereals, rice and potatoes, 

vegetables and fruit, may reduce the Austrian water footprint of consumption. 

0 (2 of 5) 

2 (2 of 5) 

3 (1 of 5) 
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8 SDG 7: Ensure access to affordable, reliable, sustainable and 

modern energy for all 

Targets to be of relevance for the analysis in meetPASS: 

7,1 By 2030, ensure universal access to affordable, reliable and modern energy services 

7,2 By 2030, increase substantially the share of renewable energy in the global energy mix 

7,3 By 2030, double the global rate of improvement in energy efficiency 

 

The discussion in this section is based on the work of ICSU (2017), which describes the 

interactions between climate change and SDGs; but supplemented by other sources that 

also deal with these relationships. 

 

8.1 Impact of climate mitigation measures on SDG 7 

SDG 7 with its three underpinning targets (ensuring universal access to energy services, 

increasing the share of renewables in the energy mix, and improving energy efficiency) is 

strongly linked to the Paris Agreement and its legally binding objective to keeping global 

warming to well below 2°C above pre-industrial levels. 

Greenhouse gas (GHG) emissions resulting from the provision of energy services have 

contributed significantly to the historic increase in atmospheric GHG concentrations. Recent 

data confirm that consumption of fossil fuels accounts for the majority of global 

anthropogenic GHG emissions (IPCC, 2011). Accordingly, a dramatic and immediate up-

scaling of renewables and energy efficiency is necessary to limit global climate change to 

below 2°c over the long term (IPCC, 2014). Conversely, a better integration of climate 

change measures into national planning, the improvement of education, awareness, and 

capacity on climate issues, and the mobilisation of funds for mitigation can support the 

expansion of renewables and the increase in energy efficiency (ICSU, 2017).  

In this sense, the transition to a climate-friendly energy system must be based on several 

pillars: reduction of fossil energy, expansion of renewable energy, increase of resource 

efficiency, reduction of energy consumption, phase-out of nuclear power generation and 

provision of a suitable infrastructure.  

Concerning the reduction of fossil energy, the European Commission notes in the 

roadmap to a low-carbon economy5 that the almost complete replacement of fossil fuels in 

the energy application sector and the extensive decarbonisation of the building sector are 

much more cost-effective than improvements in the transport sector. Already available 

technologies for these sectors allow for a substantial decarbonisation and should accordingly 

be forced. Nevertheless, they are not sufficient to make reach a low- or zero-carbon society. 

Heinz Kopetz points out, that “in the last 20 years the use of fossil fuels became the main 

cause of the increasing CO2 concentration in the atmosphere - in May 2017 already 409ppm. 

In the last year the total CO2 emissions from fossil fuel use reached 36 Gt. If these annual 

emissions are not reduced sharply the world would have to stop using fossil fuels before 

                                                

5 See http://www.roadmap2050.eu/ 
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2040. Therefore, the countries need an EXIT strategy to phase out fossil fuels rapidly. The 

opinion that negative emissions by carbon capture storage (CCS) or Bio CCS will solve the 

problem in the future is not realistic. Also, the potential to sequester additional carbon in the 

soils is very limited. Just as an example: short rotation forests absorb quite a quantity of CO2 

per year and hectar. Based on normal yields of these forests it can be calculated that about 4 

bn hectars of land would be needed to absorb annually the CO2 emissions caused by 

burning fossil fuels. This area is an equivalent to the total agricultural land worldwide. But this 

land is primarily needed to produce food and not to sequester carbon. As a conclusion: the 

SDG 13 means that the world has to phase out fossil fuels rapidly and the SDG 8 should be 

reached only by using renewable energies in all forms.” 

Increasing energy efficiency is an essential prerequisite for a sustainable energy system. In 

this respect it must be ensured that the improved efficiency actually leads to reduction in total 

energy consumption, as the so-called rebound effect can off-set (part of the) savings. In 

addition to the direct economic rebound effect (cost-induced changes in demand due to 

efficiency improvements), there are also effects on the energy efficiency of overall systems. 

The desired improvement in the energy efficiency of components can often not be achieved 

or does not lead to the corresponding energy savings in the overall system. 

However, there are also several scenario analyses suggesting that suitable (policy) 

measures would be able to increase resource productivity while at the same time reduce 

resource use (see e.g. Stocker et al., 2015). 

Concerning the necessary reduction of the total energy consumption a broad view of 

energy is necessary. Besides direct energy for electricity, heating and mobility also 

‘embodied’ energy, the entire energy associated with a product, meaning the total energy 

consumed throughout the product’s life cycle from its production to its disposal, is relevant 

(Schneider et al., 2014). For example, the share of the indirect energy use for one car is 

about one third of the total energy consumption (Spreng, 1995). Mostly, however, the drivers 

only perceive the fuel consumption for their trips. Apart from these perceived energy 

demand, other indirect energy consumption (e.g. for construction and operation of the 

production sites, transports for the delivery of the components and energy use to produce the 

fuel) also occurs and has to be considered when implementing protection measures. 

Beside the potential to mitigate climate change, renewable energy may, if implemented 

properly, contribute to social and economic development, energy access, a secure energy 

supply, and reducing negative impacts on the environment and health (IPCC, 2011). Raising 

the share of renewable energy (e.g. hydropower, wind energy, direct solar energy, 

bioenergy, geothermal energy) will require policies to stimulate changes in the energy 

system. Deployment of renewable energy technologies has increased rapidly in recent years 

and all already available and used renewable energy sources have additional potential to be 

extended. Often, however, ecological concerns limit the expansion. Furthermore, additional 

policies would be required to attract the necessary increases in investment in technologies 

and infrastructure. 

Today, the use of nuclear energy for the provision of electricity is a common strategy to fulfil 

climate targets. At the end of 2015, global nuclear power generated about 11% of the world 

electricity (World Energy Council, 2016). However, a sustainable strategy to stabilize the 

temperature increase is not compatible with the use of nuclear power. Thus, a stepwise 

nuclear power phaseout is an important element of the meetPASS mitigation scenario. 

Numerous arguments support the end of nuclear power generation. Besides the risk inherent 

to disposal and possible accidents, economic arguments come into play as well: high 
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investment costs and competitive, cheaper alternatives lead to low to negative return on 

investment and loss of profits, which was shown by numerous studies before (Stocker et al., 

2017b).  

To realize the transition to a climate-friendly and resource-efficient energy system, support 

for the provision of suitable energy infrastructure (power and gas networks as well as 

other power and storage systems) is essential since infrastructure investments are 

expensive. An increase in access to electricity may initially result in a growth in fossil fuel use 

if infrastructure is not developed correctly. New power grid infrastructure is necessary to 

enable increased access to electricity in developing countries, while in developed countries 

such as Austria more needs to be done to increase storage capacities and further increase 

the share of renewable energy (see also SDG 9).   

When introducing climate protection measures that support a sustainable energy supply it 

must also be ensured that energy services are accessible and affordable (see also the 

discussion on energy poverty in SDG 1). This, however, does not mean cheap energy prices 

that lead to high energy consumption, but a careful use of a scarce good. Moreover, a very 

high degree of security of supply is the prerequisite for a functioning economy.  

Universal access to modern energy services is of special importance to the poor in 

developing countries. Energy access provision will not intensify climate change, as it is likely 

to have only a minor effect on global carbon emissions, even if fossil fuels are used. If we fail 

to decouple economic growth from carbon emissions, then emissions are likely to rise 

substantially as the wealth and livelihoods of developing country households improve. The 

concern is that the world’s poor will not be able to participate in this wave of welfare 

improvement. Thus, dedicated energy access policies are critical for ensuring that, at the 

very least, their basic needs for energy services are met (ICSU, 2017). 

Furthermore, for the development of successful and effective policy instruments, it is essential 

to apply a comprehensive approach, including both, consumer-oriented policies, focusing on 

final demand, and producer-oriented policies, focusing on industry. Small but developed 

economies like Austria have a relatively high net import share of CO2 emissions, while large 

developed countries and emerging economies account for smaller net imports or net exports 

of CO2 emissions, respectively (Kettner et al., 2017). 

However, traditional greenhouse gas (GHG) accounting only considers emissions caused by e.g. 

businesses or households within a given country. This so-called production-based accounting 

(PBA) is used within the United Nations Framework Convention on Climate Change 

(UNFCCC). However, a huge part of daily consumed products is imported and includes 

emissions that occur in the regions of production. To cover these emissions a consumption-

based accounting (CBA) approach must be used, as it is the case with the carbon footprint. 

Consumption-based accounting comprises all emissions caused by a country’s consumption, no 

matter where they were actually emitted. While consumption-based emissions include not only 

direct but also indirect emissions, production-based emissions can generally be identified by 

simply summing direct emissions. Because production and consumption often occur in different 

geographical regions, the two methods show different levels. For Austria, for instance, the 

consumption-based emissions are more than 50% higher than production-based emissions 

(Steininger et al., 2016).  

In selecting suitable indicators to show the relationship between climate protection and clean 

energy it becomes obvious that the UN indicator list does not include the carbon footprint. For 

the analysis in meetPASS however, we use the carbon footprint to account for the emissions 

embodied in traded goods. 
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In the beginning of this chapter, we have pointed out that embodied energy must also be reduced 

by climate protection measures. Improvements aimed at saving energy are usually associated 

with additional investments and thus with more embodied energy. It is therefore necessary to 

ensure that the saving is not offset by higher energy consumption. In general, it is assumed that 

an investment that is less expensive than the costs that can be saved is also worthwhile from an 

energetically point of view. This only applies if the price for an energy form is not distorted by 

additional funding (Spreng, 1995). 

 

8.2 Relevance of impact in Austria 

Investments in renewable energy and the provision of necessary infrastructure are essential 

for Austria in order  

• to reduce the import dependency of fossil fuels, 

• to increase the domestic value added by domestic production, 

• to enable companies in the fields of renewable energies to utilize growth opportunities. 

To compensate for the obligatory reduction of fossil fuels, a significantly increase in energy 

efficiency and large reductions in overall energy consumption are essential. Only in this way 

the necessary energy services can be provided with significantly less primary energy 

expenditure. This concerns, for example, the building sector, where the 'heated living space' 

can be guaranteed with a significantly reduced amount of energy (Schneider et al, 2014). 

As passive house standards for new buildings and successful refurbishments to low energy 

quality have shown, the energy service space heat can be provided from a technical point of 

view with a fraction of the energy. In addition, sanitation measures have numerous positive 

effects on the value of living, the quality of life, the health of the residents as well as on the 

security of supply and on the domestic value added. 

However, it is not sustainable to shift the production of energy-intensive products and the 

provision of energy-consuming services abroad (see, for example, Steininger et al., 2016). 

The resulting savings in Austria's energy and greenhouse gas balances, might even lead to 

an increase in the impact, due to less stringent standards in other parts of the world. As 

mentioned above, the use of carbon footprint as indicator and the introduction of policy 

measures that take a consumption-based perspective into account, could help to avoid such 

inefficiencies. 

Consumption-based emissions are shaped by consumer behaviours, such as consumption 

patterns and environmental consciousness, as well as the scale of final demand. Thus, 

climate mitigation should consider both producer and consumer responsibility (Hasegawa et 

al, 2015). 

For the Austrian society, also the affordability of energy is of huge relevance, as already 

discussed for SDG 1.  

The most important measure in the context of SDG 7 is according to Heinz Kopetz the higher 

taxation of fossil energy consumption. The experience of the last years shows that SDG 7 

cannot be achieved, if the carbon taxation remains at the present level. Although there are 

many positive examples that can be further implemented the reality is far from showing a 

promising picture, as historic data reveal. Starting 2014 the prices of fossil fuels dropped and 

their consumption increased. As long as energy is cheap the typical consumer does not 
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bother about how to reduce energy consumption. Therefore, the implementation of carbon 

taxes is essential to reduce the consumption of fossil fuels.  
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8.3 Assessment of impact 

6 interactions have been identified as being relevant. 

6 people have assessed these relationships. 

5 have been assessed to have great impact. 

Not surprisingly the impacts of climate mitigation policies on SDG 7 have been found to be 

very relevant.  Five of six assessments show strong positive impacts. 

The description and assessment of the interactions between climate mitigation options and 

SDG 7 can be found in the following table.  

 

Targets Key Interactions Score 

13,2 → 7,1, 

7,2 

Investments in renewable energy and the provision of necessary infrastructure 

are essential for Austria in order to reduce the import dependency of fossil 

fuels and to increase the domestic value added by domestic production. 

2 (3 of 6) 

3 (3 of 6) 

13,2 → 7,1 New infrastructure will be necessary to accommodate new energy supply 

patterns. 

-1 (1 of 6) 

 1 (3 of 6) 

 2 (1 of 6) 

 3 (1 of 6) 

13,2 → 7,1  Climate change measures may impose a constraint on the energy supply by 

raising initial costs, yet in the long run energy costs will be less expensive. 

3 (6 of 6) 

7,2, 7,3, → 

13,2 

Increasing the share of renewable energy can be a way to incorporate climate 

change measures into energy policy. Increasing renewables is vital in order to 

move away from fossil fuels.  

3 (6 of 6) 

7,3 → 13, 2  

 

Increased energy efficiency combined with saving energy is necessary to 

reduce total energy requirements. 

2 (3 of 6) 

3 (3 of 6) 

13,2 → 7,2, 

7,3  

Pricing GHG emissions (e.g. through a carbon tax) may increase the share of 

renewable energy and increase energy efficiency. 

2 (2 of 6) 

3 (4 of 6) 
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9 SDG 8: Promote sustained, inclusive and sustainable economic 

growth, full and productive employment and decent work for all 

Targets to be of relevance for the analysis in meetPASS: 

8,1 Sustain per capita economic growth in accordance with national circumstances and, in 

particular, at least 7 per cent gross domestic product growth per annum in the least 

developed countries 

8,2 Achieve higher levels of economic productivity through diversification, technological 

upgrading and innovation, including through a focus on high-value added and labour-

intensive sectors 

8,3 Promote development-oriented policies that support productive activities, decent job 

creation, entrepreneurship, creativity and innovation, and encourage the formalization 

and growth of micro-, small- and medium-sized enterprises, including through access 

to financial services 

8,4 Improve progressively, through 2030, global resource efficiency in consumption and 

production and endeavour to decouple economic growth from environmental 

degradation, in accordance with the 10-Year Framework of Programmes on 

Sustainable Consumption and Production, with developed countries taking the lead 

8,5 By 2030, achieve full and productive employment and decent work for all women and 

men, including for young people and persons with disabilities, and equal pay for work 

of equal value 

 

 

9.1 Impact of climate mitigation measures on SDG 8  

There are several elements of SDG 8 that are related to climate action in one way or 

another. SDG 8 aims at promoting economic growth (target 8,1), diversification and 

innovation (target 8,2), resource efficiency (target 8,4), employment and decent work (target 

8,5), and micro-, small- and medium-sized enterprises (target 8,3).  

Concerning target 8,1 it has to be considered that growth in gross domestic product can be 

problematic, because it is associated with an increase in resource and energy use and 

environmental impact. There is increasing consensus among researchers that relying on 

economic growth to solve problems is not a scientifically credible strategy due to the multiple 

planetary boundaries (see e.g. Rockström et al., 2009) that humankind faces. Proponents of 

Ecological Economics argue that in the long run, absolute decoupling of economic output 

and resource impacts is an essential condition for economic activity to remain within 

ecological limits. As empirical evidence reveals, this has not happened so far. Following this 

consideration, public policy should no longer focus their efforts on achieving economic 

growth, but on more specific goals targeting the wellbeing of humans and other species 

(Schandl et al., 2015, Steinberger et al., 2013, Handrich et al., 2015, Stocker et al., 2015). 

Loewe et al. (2015) point out that “economic growth is a very crude – but so far the only – 

proxy indicator for the well-being of an average citizen for which data are easily available for 

almost every country. As a consequence, there is also an argument for having growth as a 

goal in the global development agenda, as long as there is no better way to measure the 

different dimensions of well-being of average citizens. […] Instead of focussing on gross 
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domestic product (GDP) growth, countries should develop welfare-based indicators that go 

beyond purely monetary indicators and capture different dimensions of human wellbeing as 

well as distributional and sustainability aspects of development.” 

Recently introduced concepts, such as "Green Growth”, “Green Economy” or “Green 

Industry”, are seen as a path where economic development can progress with lower 

resource use and environmental impacts while increasing human well-being through 

providing new job opportunities, strengthening social cohesion and reducing inequalities. 

Therefore, effective and completely new strategies and policies are needed – a change in 

paradigm, which in its core focuses on switching from efforts to increase labour productivity 

to substantially improved resource efficiency (Hinterberger et al., 2013). 

A shift to sustainable lifestyles will depend on ‘systemic eco-social innovation’ (new rules, 

institutions, forms of living, mobility solutions etc.) that allow people to satisfy their needs 

through low-carbon and resource efficient strategies and activities. Innovation outlined in this 

context must look past markets and towards wider societal institutions (Gjoski, 2011). New 

transformational policy strategies are needed, emphasising the necessity of changing the 

roles of different stakeholders and reinventing the institutional set-up of societies. In this 

context system innovations are central, which focus on the renewal of supply chains, 

consumption and use patterns, infrastructures, regulations, institutions, policies etc. 

(Bleischwitz et al., 2009). Thus, systemic innovation strategies differ profoundly from regular 

innovation strategies as they are based on the concepts of complexity, ambiguity, and 

diversity.  

The development and implementation of policies supporting those innovations should be 

participatory, so that citizens can directly influence the development of innovations, devices 

or buildings that correspond to their full range of needs (Hinterberger et al., 2013).  

Nevertheless, technical innovation is an important part of this systemic view. The primary 

ambition of eco-innovation is to change unsustainable production and consumption patterns 

to achieve absolute decoupling of economic growth from negative environmental impacts, 

including both resource consumption and harmful emissions (EIO, 2012). Eco-innovation is 

often seen both as solution to tackle environmental issues as well as a driver of economic 

growth. On the one hand, innovation is a necessary condition for substantial decarbonisation 

and dematerialisation. Only with new products and processes can human needs be fulfilled 

with much less resources. If these new products and processes replace others, they do not 

contribute to further growth. If those products and processes just complement the others, 

they induce growth. In many cases, a combination of both effects will be the case and lead to 

slowing and speeding up growth at the same time with an uncertain net effect (Stocker et al., 

2013).  

A focus and support of eco-innovation through increased funding or brought about by 

demand for alternative products and processes will also influence the employment within and 

outside of firms. Innovation into the production process will change the labour intensity of 

different production steps, moving more focus towards the more labour-intensive 

development stage (Stocker et al. 2015). The implementation of eco design directives can 

also reduce the costs required to run household appliances leaving the consumer with more 

income to spend on other more labour-intensive sectors such as restaurants and hotels 

creating a positive net employment effect (Molenbroek et al., 2012).  

In addition, climate mitigation measures must support the internalisation of externalities. The 

famous “Stern Review on the Economics of Climate Change” prominently states that 
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“economists describe human-induced climate change as an ‘externality’ and the global 

climate as a ‘public good’. Those who create greenhouse gas emissions as they generate 

electricity, power their factories, flare off gases, cut down forests, fly in planes, heat their 

homes or drive their cars do not have to pay for the costs of the climate change that results 

from their contribution to the accumulation of those gases in the atmosphere” (Stern, 2007). 

Thus, economic prices should represent their whole social costs, meaning the private plus 

the external costs.  

However, it had to be noticed that market-based policies such as a carbon tax or a reduction 

of subsidies, making production more expensive, may also cause unemployment by reducing 

the demand for energy and resource intensive products. Yet here it is important to note that 

many green sub-sectors have higher labour intensity, an increase in these businesses can 

thus create more employment than is lost in the other sectors (Stocker et al., 2015). 

Several scenario studies (e.g. Boitier et al. 2015, Meyer et al. 2016) show that tax-based 

policies that aim for a decrease in GHG emissions and resource consumption also boost 

economic growth. 

Not only SDG 8 but also the Paris Agreement highlights the role of economic 

diversification for climate change mitigation and adaptation. Economic diversification is a 

“transforming process where an economy broadens its growth base from single income 

source to multiple sources that are generated across primary, secondary and tertiary sectors, 

and where large sections of the population participate” (MDA, 2015). It has the aim to create 

jobs, contribute to sustainable growth, eradicate poverty and avoid income loss due to 

volatility of commodity price in the international market.  

Low-carbon mitigation technologies provide opportunities for economic diversification. At the 

same time, their influence on established high-carbon industries is significant and leads to 

disturbances – calling for innovation as well as a fair transition of the workforce (e.g. through 

complementary social protection) (Epstein and La Hoz, 2017).  

Climate change measures steering innovation and production patterns, can impact the labour 

market and increase GDP. Increased resource efficiency reduces purchasing costs for the 

business leaving more capital to be spent on wages and social securities. The increased 

focus towards recycling and circular economies can provide employment in new and growing 

sectors. A push towards a circular economy can also spur innovation into alternative, more 

resource efficient technologies (Stocker et al. 2015). A rise in repair businesses will increase 

unemployment in the fabrication, yet this can be counteracted through more service 

businesses, so that the labour share of products will increase (BIO, 2013). 

Decent work, employment creation, social protection, rights at work and social 

dialogue are also at the core of SDG 8. In this context, a decisive to low-emission, 

environmentally sustainable economies and societies will be gainful for job creation. The 

International Labour Organisation (ILO) estimates that 15 million to 60 million additional jobs 

by 2030 can be created by reducing carbon-emissions and improving energy and resource 

efficiency (ILO, UNEP, 2012). However, it can be expected that a transition towards a low-

carbon economy cause shifts in the volume, composition and quality of employment across 

sectors and affect the level and distribution of income. Some jobs will be created, some will 

be lost, some will be replaced and many more will be transformed, depending on the sector 

under consideration.  

Resource productivity gains can also have positive side effects on net employment, 

although the results vary according to different activities and sectors (Stocker et al., 2015). 
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As the literature indicates, both the production structure and the elasticity of substitution 

between input factors are important determinants regarding the effects of resource 

productivity improvements on employment. The more easily labour can substitute material 

inputs, the better is the chance that employment increases (see e.g. Bovenberg 1999). 

In the past, however, material costs have usually increased slower than labour costs. For this 

reason, companies have preferably invested in technologies reducing labour costs, 

irrespective of the effect on material costs. These processes have clearly counteracted the 

trend of resource productivity (Jackson, 2009). 

Thus, a shift in focus of technological change from labour/capital savings to energy/resource 

savings which could be reached by investments in R&D or by the taxation of energy and 

resources leads to higher employment (Kratena and Sommer, 2014). 

However, it must be noticed that the growth of innovative climate-technologies and industries 

can be limited by slow increase in workforce skills. The development of suitable skills for 

young people is an opportunity to fill demand and facilitate the needed transition, since 

among them there is great interest to work in innovative (technology driven) climate-friendly 

industries (SNV, 2017). 

In addition, the structural shifts of the transition to a low-carbon society are associated with 

changes in the skills requirement (see also SDG 4). In those sectors in which job losses are 

expected (e.g. iron, steel, cement and petroleum), falling demand will create an incentive to 

develop new products and processes, which are more resource and energy efficient. This 

might increase the need for managers, professionals, and associate professionals to acquire 

new skills in their existing jobs. If there are potentials to move into new sectors of activities, 

the development of R&D skills will be highly important (Cambridge Econometrics et al. 2011).  

Young people can act as the drivers of change. SNV (2017) stated that “by investing in 

climate smart agriculture and energy and attracting young people into these enterprises, 

there is the opportunity to address the interrelated challenges of food and energy insecurity, 

youth unemployment, poverty and climate change through the adoption of low emissions, 

integrated solutions”.  

 

9.2 Relevance of impact in Austria 

In Austria, economic growth rates (target 8.1) have been relatively high in recent years (2.9% 

in 2017) and further strong growth is predicted so that relative decoupling of GHG from GDP 

does not lead to a substantial reduction of the latter in absolute terms (Umweltbundesamt 

2017). While labour productivity (GDP per employed person) remained constant over the 

recent years, resource productivity and the ratio between GHG and GDP was increasing 

(targets 8.2 and 8.4). With regard to the creation of decent jobs (target 8.3), an improvement 

of the situation can be observed in terms of increasing employment and shrinking 

unemployment, still far away from full employment (target 8.5).  

Beside the links mentioned in the last sub-chapter the link to sustainable tourism (8.9) is of 

special relevance for Austria. However, this link is not further elaborated in this Working 

Paper, since the available indicators from Statistics Austria do not allow an evaluation of the 

impacts of climate measures on the development of sustainable tourism. 
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9.3 Assessment of impact 

9 interactions have been identified as being relevant. 

6 people have assessed these relationships. 

6 have been assessed to have great impact. 

Only positive impacts have been identified for SDG 8, which means that the persons who 

participated in the online consultation all think that climate mitigation has mainly positive 

impacts on the economy and decent work. 

The following table describes and evaluates the identified key interactions between climate 

mitigation options and SDG 8.  

 

Targets Key Interactions Score 

13,2 → 8,4 The internalisation of external costs reduces emissions and environmental 

degradation. 

0 (1 of 6) 

1 (2 of 6) 

2 (1 of 6) 

3 (2 of 6) 

13,2 → 8,4 Climate change mitigation enables decoupling of  economic growth from 

environmental degradation. 

1 (3 of 6) 

2 (3 of 6) 

8,2, 8,3 → 

13,2 

Investments in innovation are necessary to ensure that economic growth does 

not create further environmental degradation. 

0 (1 of 6) 

2 (3 of 6) 

3 (2 of 6) 

8,2, 8,3 → 

13,2 

Economic diversifications can increase the resilience and capacity of local, 

regional and national economies by reducing the dependence on single 

resources. 

0 (1 of 6) 

1 (1 of 6) 

2 (1 of 6) 

3 (3 of 6) 

13,2 → 8,2 Investment into eco innovation can increase economic productivity and reduce 

GHG emissions. 

1 (4 of 6) 

2 (2 of 6) 

13,2 → 8,2, 

8,1, 8,5 

Climate change measures steering innovation and production patterns, can 

impact the labour market and increase GDP. 

1 (3 of 6) 

2 (3 of 6) 

13,2 → 8,2, 

8,3, 8,5 

The increased focus towards recycling and circular economies can provide 

employment in new and growing sectors.  

1 (3 of 6) 

2 (2 of 6) 

3 (1 of 6) 

13,2 → 8,2 A push towards a circular economy can spur innovation into alternative, more 

climate-friendly technologies. 

1 (3 of 6) 

2 (1 of 6) 

3 (2 of 6) 

13,2 → 8,5 Climate mitigation measures may increase employment in repair businesses 

but decrease jobs in polluting fabrication. 

0 (2 of 6) 

1 (3 of 6) 

3 (1 of 6) 
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10 SDG 9: Resilient infrastructure, promote inclusive and 

sustainable industrialization and foster innovation 

Targets to be of relevance for the analysis in meetPASS: 

9,1 Develop quality, reliable, sustainable and resilient infrastructure, including regional and 

transborder infrastructure, to support economic development and human well-being, 

with a focus on affordable and equitable access for all 

9,2 Promote inclusive and sustainable industrialization and, by 2030, significantly raise 

industry’s share of employment and gross domestic product, in line with national 

circumstances, and double its share in least developed countries 

9,4 By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with 

increased resource-use efficiency and greater adoption of clean and environmentally 

sound technologies and industrial processes, with all countries taking action in 

accordance with their respective capabilities 

 

10.1 Impact of climate mitigation measures on SDG 9 

Industry and infrastructure drive the resource use of a nation; they influence the required 

materials for production processes and how the demand for products and services is met. 

The investment into infrastructure, innovation and industry can outline how these 

production, consumption and transportation methods will change over time. For example, the 

building of more roads will likely encourage an increase in motor vehicles while the 

technology chosen to equip new and old industrial sites will drive the resource efficiency and 

emissions in the future.  

Where buildings, schools and industrial hubs are located dictates the mode of transport that 

can be used to get there as well as the provision of other services such as electricity supply 

and water, this has positive or negative impacts on the indirect emissions. Investment in 

regional infrastructure can reduce the emissions from transport, which currently comprises 

20% of the total GHG emissions within the EU28 (CER, 2015). The sustainable development 

of transport infrastructure can be monitored by changes in the freight and passenger 

volumes of different forms of transport. The investment in sustainable water infrastructure will 

influence how resilient and adaptable regions are to changing climatic conditions (The Global 

Commission on the Economy and Climate, 2016).  

These considerations are vital when implementing climate change measures such as a 

carbon tax, emissions trading or the allocation of subsidies. A focus of government housing 

subsidies towards renovations, upgrades and multilevel housing instead of new buildings can 

reduce the need for new infrastructure, while also reducing the environmental impact of 

housing. Such a refocus will also make housing more affordable for the lower income 

households by reducing the ancillary costs (Stocker et al., 2011). 

The OECD (2017) points out that getting the fundamental climate policies right is essential to 

aligning incentives for investment in in modern, smart and clean infrastructure. “There is a 

need to accelerate the reform of inefficient fossil fuel subsidies and broaden the carbon 

pricing base, focusing on tracking the impact and sharing policy experiences. Making greater 

use of public procurement to invest in low-emission infrastructure can trigger industrial and 

business model innovation through the creation of lead markets“ (OECD 2017). 
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Infrastructure developments can also impact climate change measures. There is a possible 

trade-off between habitat and species protection for climate resilience and the building of 

new linear infrastructure causing possible habitat fragmentation and genetic isolation6. Yet, 

when planned with these considerations in mind, infrastructure can create passages for 

wildlife, facilitating the spread of plants and animals along the verges. In this way 

infrastructure can increase the biodiversity of areas (Tikka et al., 2001). To achieve this, an 

interdisciplinary approach is necessary when conducting public projects. 

The push for stronger reductions in resource use and emissions through international 

agreements and social pressure is placing production-oriented economies in challenging 

positions. A structural shift in local and national economies is necessary to accommodate the 

labour force while reducing the material requirement, integrating circular economy concepts 

and meeting the sustainable development goals. A shift away from polluting industries to 

meet national and international emission targets will increase the economic dependency on 

the service sector and change the required labour qualifications. A sudden change in 

industry will cause a surge of unemployment and create a demand for retraining to fill the 

newly created labour market. A push towards more technical innovation will benefit higher 

qualified labour forces while unqualified employees will be confronted with a squeeze in the 

labour market (Janger et al. 2007). Hence SDG 4 promoting inclusive, equitable and lifelong 

learning and education gains importance in developing and developed nations.  

An increase in “green” manufacturing and industry is indivisible from encouraging 

technological innovation and increasing productivity. Businesses and countries can ensure a 

competitive advantage by supporting innovation in more efficient processes, new business 

models and better materials. Yet technological innovation alone cannot compensate for the 

environmental damage caused by high consumption. A combination of societal changes as 

well as technological innovations form systemic innovation, which can facilitate the 

interaction of various sectors working towards a more positive development (Stocker et al. 

2013). An increase in technological innovation into energy efficiency should lead to a 

reduction in the emissions per value added, while systemic innovation can lead to the 

behavioural change necessary to prevent rebound effects. Innovation can be induced by 

increased pressure by government and public on resource intensive industries through 

measures such as increased taxation of resource use and emissions or emissions trading. 

But investments in research and development also have long run effects on the profitability 

and the competitiveness of alternative, more efficient businesses with new production and 

operation methods.  The sharing of new technologies across borders is necessary to ensure 

that developing nations are able to implement these and can leapfrog the development path 

of the western countries (The Global Commission on the Economy and Climate, 2014), this 

will also prevent the outsourcing of emissions to other countries.  

Innovation in data technologies will also play an increasingly large role in the design of smart 

technologies increasing efficiency12, expanding the access to International Communication 

Technology and the Internet will enable developing nations to also benefit from these 

developments.   

 

                                                

6 see http://www.iene.info/wp-content/uploads/COST341_final_report.pdf or 
https://academic.oup.com/jhered/article/98/1/13/2188262/Genetic-Effect-of-Transportation-Infrastructure-on 

 

http://www.iene.info/wp-content/uploads/COST341_final_report.pdf
https://academic.oup.com/jhered/article/98/1/13/2188262/Genetic-Effect-of-Transportation-Infrastructure-on
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10.2 Relevance of impact in Austria 

The development of sustainable and inclusive energy infrastructure is crucial to enable 

the expansion of renewable energy resources along with an expanded range allowing for the 

implementation of prescribed renewable energy share. The increase in renewable energy will 

cause changes in the supply and require increased storage possibilities. The shift towards a 

more decentralized energy supply will also pose technical challenges and require 

investments into infrastructure2.  

However, economic decisions are often based on a positive discount rate, valuing the 

present more than the future. This does not provide a strong incentive to invest and avoid 

future climate change (Belesova et al., 2016).  

The building of infrastructure influences the local climate and air quality, dependent on the 

materials used. This is especially apparent in urban areas where the infrastructure leads to 

an increase in temperature (Kleerekoper et al., 2012) and road traffic reduces the air quality 

(WHO, 2016). Incorporating Green Urban infrastructure can reduce these effects while also 

creating space for nature and carbon storage within urban areas (Davies et al., 2011). 

On the other hand, infrastructure is impacted by these climatic changes, damages to 

infrastructure can be caused by flooding and landslides due to increased precipitation, and 

extreme temperatures can compromise the material properties. During the large flood in 

Austria 2013 nearly 276.788 million Euro damages were reported (BMLFUW, 2015). The 

development of more flexible infrastructure can enable increased resilience to unpredictable 

future scenarios (Gersonius et al., 2012). 

The central challenge in a sustainable energy supply is the renewal and upgrade of the 

electricity infrastructure. The generation of energy from wind and solar needs to be further 

increased, electricity transmission networks strengthened or renewed and storage capacities 

expanded. While the public approval of the energy transition is fairly high, individual projects, 

such as Wind parks and pumped storage hydro power stations are faced with local 

opposition. This is not surprising as benefits for the whole of society are often confronted with 

local pressures.  

The investment in industry is important to support economic activity, yet industry is 

frequently energy and resource intensive, displaying a possible trade-off with climate change 

mitigation measures. The energy and industry sector in Austria, encompassing fuel 

extraction, fuel transport, energy production, and producing industries, generated 44,4% of 

the national greenhouse gas emissions in 2016 (Anderl et al., 2016). A shift in industries will 

inevitably cause a change in the labour market, to prevent long term unemployment; efficient 

retraining opportunities need to be offered (Stocker et al., 2015).  

 

10.3 Assessment of impact 

7 interactions have been identified as being relevant. 

6 people have assessed these relationships. 

4 have been assessed to have great impact. 
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For the four relationships that have been assessed to have great impact only in one case 

one person assessed the relationship with a negative number.  

The following table gives an overview of the key interactions between climate mitigation 

options and SDG 9 and the assumed strength and direction of the impacts.  

 

 

 

 

  

Targets Key Interactions Score 

9,1 → 13,2 The provision of sustainable infrastructure is crucial to enable the expansion of 

renewable energy resources and a decrease in emissions. 

1 (1 of 6) 

2 (3 of 6) 

3 (2 of 6) 

13,2 → 9,2 Extension of infrastructure for public transport can reduce car use and thus 

CO2 emissions. 

1 (1 of 6) 

2 (2 of 6) 

3 (3 of 6) 

9,2 → 13,2 Initially the building of infrastructure can cause an increase in emissions but 

enable long term reductions. 

-1 (2 of 6) 

 1 (3 of 6) 

 3 (1 of 6) 

13,2 → 9,1 Climate change mitigation measures can restrict the building of new, 

unsustainable infrastructure to protect habitats, creation of natural parks, green 

zones. 

-1 (1 of 6) 

0 (1 of 6) 

1 (3 of 6) 

2 (1 of 6) 

9,2 → 13,2 The improvement of energy and resource efficiency is necessary to ensure 

sustainable production. 

1 (1 of 6) 

2 (3 of 6) 

3 (2 of 6) 

13,2 → 9,2 Some sectors (e.g. iron, steel, cement and petroleum) will be more impacted 

by climate mitigation measures than others (e.g. service sectors).  

-1 (2 of 6) 

 2 (2 of 6) 

 3 (2 of 6) 

13,2 → 9,2 Investment in climate change mitigation and cleaner technologies can enable 

some businesses to gain a competitive advantage. 

0 (2 of 6) 

1 (2 of 6) 

2 (1 of 6) 

3 (1 of 6) 
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11 SDG 10: Reduce inequality within and among countries 

Targets to be of relevance for the analysis in meetPASS: 

10,1 By 2030, progressively achieve and sustain income growth of the bottom 40 per cent of 

the population at a rate higher than the national average 

10,4 Adopt policies, especially fiscal, wage and social protection policies, and progressively 

achieve greater equality 

 

11.1 Impact of climate mitigation measures on SDG 10 

Measures aimed solely towards reducing emissions and increasing resilience can cause an 

increase in prices and taxes, which more strongly affect lower income households leading to 

increased inequalities. These negative interactions are parallel to those highlighted under 

SDG 1.  

Climate change mitigation policies are commonly perceived to have regressive effects – that 

is, poor households are more affected than rich households (Lehr and Drosdowski 2015, 

Drosdowski and Lutz 2014). This is one of several major barriers to the implementation of 

effective mitigation policies. But there are several policy options (e.g. eco-social tax reform) 

to counteract regressive effects (see e.g. Büchs et al. 2011). 

Instruments for climate mitigation may be employed up-, mid- or downstream in the chain 

of production. An emissions cap or tax on the production or import of fossil fuels represents 

an example of an upstream system. The European Union Emissions Trading Scheme (EU 

ETS) can be considered a mid-stream scheme, which applies to certain economic sectors. 

Downstream schemes finally affect individuals and sometimes businesses, via personal 

carbon accounts and trade permits (Büchs et al, 2011). 

Unless revenues from downstream taxes on domestic energy consumption are not 

redistributed, such systems have been seen as regressive. While home energy use in 

industrialised countries is relatively even across different incomes, low income households 

spend much higher shares of their income on home energy than more affluent households 

(Dresner and Ekins, 2006). 

Upstream carbon tax or cap and trade schemes applying to the introduction of fossil fuels 

into the economy have an effect on downstream energy prices and thus also the production 

and therefore price of all other goods and services. While providing broader emissions 

coverage, such upstream instruments can have considerable regressive effects given that 

household expenditure (including on consumer goods) is said to increase less than 

proportionally with income and indirect emissions can make up roughly half of a household’s 

total emissions. In comparison with downstream policies however, these effects may be 

smaller if the targeted businesses cannot as easily pass on increasing prices to consumers 

directly (Büchs et al, 2011). 

The allocation methods of cap and trade schemes have discernible distributional effects, 

depending on a free distribution, auctioning or a mix of both. Permits in the European Union 

Emissions Trading Scheme (EU ETS) were largely supplied to the relevant companies free 

of charge, taking into account past and supposed future emissions. Through the ability to 

pass on additional costs to customers or sell a sizeable amount of their permits, this so-

called ‘grandfathering’ approach has been seen to provide windfall profits and thus 
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regressive effects (Shammin and Bullard, 2009). Conversely, auctioning the permits levies 

polluters and distributional effects rest on the ability to hand down price increases as well as 

the availability substitute goods for consumers. Moreover, the generated revenue streams 

the permit-issuing government or organization may be used to rectify possible regressive 

effects of mitigation policies (Büchs et al. 2011). 

One exception of the commonly stated regressive effects seems to be measures to reduce 

emissions from transport. The IPCC points out, that “while it has previously been assumed 

that fuel taxes in the transport sector are regressive, there have been a number of other 

studies that have shown them to be progressive, particularly in developing countries” (IPCC, 

2014b).  

In general, poorer households fly less than richer households and are less likely to own a 

car. However, Büchs et al. (2011) cite also examples showing that motoring taxes are 

regressive amongst motorists, since low income households spend a much higher share of 

their income on motoring fuels than high income households. Furthermore, the level of public 

transport provision within regions and countries influences the distributional effects. 

The distributional effects of climate mitigation policy measures also crucially depend on the 

use and redistribution of the revenues. In general, using the tax revenue for direct 

financial assistance to low-income households is likely to be a better choice than exempting 

them from the measure altogether and thus eliminating the incentives associated with the tax 

(OECD, 2017). 

Nevertheless, a comprehensive plan for the redistribution of the tax revenue and a 

progressive tax system can reduce the disparities in household available income as well as 

steering towards reduced emissions and environmental degradation. In this sense it must be 

considered that redistribution may not be as effective due to price elasticity. Behaviour will 

change leading to a reduction in tax revenue.  

As will also be indicated for SDG 12, the removal of environmentally harmful subsidies 

can contribute to climate mitigation and reduction of energy use by giving more accurate 

price signals, while also improving the case for investing in energy efficiency. However, in 

many cases these subsidies are still in place because of the feared distributional effects of 

their phase-out (IEA, 2015).  

Environmentally harmful subsidies that support the consumption of fossil fuels have the aim 

to make energy more accessible for the poor, but they are often an inefficient means of doing 

so and other forms of support could reach this target with less costs (Bruvoll et al., 2011). 

According to the IEA only 8% of the money spent on fossil-fuel consumption subsidies 

reaches the poorest 20% of the population (IEA, 2015). Thus, reducing harmful subsidies 

expands the public budgets and releases funding for direct compensation packages. To 

avoid new, inefficient subsidies, it is important to levy the compensation as close to the 

prioritized groups as possible (Bruvoll et al., 2011). Furthermore, environmentally harmful 

subsidies often hinder investment in renewable energies and low-carbon technologies and 

have thus negative effects on the competitiveness of renewables (IEA, 2015).  

The impacts of climate policy on energy poverty have already been assessed for SDG 1. 

Beside the affordability of energy, also the affordability of mobility is important in this respect. 

There are many potential co-benefits associated with mitigation actions in the transport 

sector, with respect to equitable mobility access, but also with respect to health and local air 

pollution, traffic congestion, energy security, and road safety. 
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Due to the diffuse causes and consequences of climate change, effective measures require 

a broad stakeholder involvement. This comprises the transfer of more decision-making and 

political power to marginalized communities and representative groups, leading to more 

integrated climate change policies as well as reducing power disparities within countries.  

Given the disparities evident in consumption patterns, Fleurbaey et al., (2014) emphasize 

that “the distributional implications of climate response strategies are critically important. As 

recent history shows, understanding how policies affect different segments of the population 

is essential to designing and implementing politically acceptable and effective national 

climate response strategies. A transition perceived as just would attract a greater level of 

public support for the substantial techno-economic, institutional, and lifestyle shifts needed to 

reduce emissions substantially and enable adaptive responses” (Fleurbaey et al., 2014). 

In addition, it has to be considered that the carbon footprint is strongly correlated with 

consumption expenditure and thus with household income (Fleurbaey et al., 2014). Across 

countries, Hertwich and Peters (2009) found that as nations become wealthier, the per capita 

carbon footprint increases by 57% for each doubling of consumption (which means an 

expenditure elasticity of 0.57 for all GHG emissions). Similar results have been found within 

countries (e.g. Hertwich, 2011). As the share of (net imports) on final demand is higher in 

wealthier countries than in less wealthy countries, consumption-based emissions are more 

closely related with GDP than are territorial (or production-based) emissions7. 

 

11.2 Relevance of impact in Austria 

In SDG 1 we have already emphasized the importance of eliminating energy and mobility 

poverty when designing just climate mitigation measures in Austria. In this chapter we will 

discuss the accuracy of climate mitigation measures based on the example of the project 

KONSENS (Stocker et al. 2011). 

KONSENS analysed the effects of energy and climate policy measures on the income and 

consumption of different types of Austrian households. Three measures were chosen for 

modelling and analysis: the introduction of tradable CO2 emission certificates for all citizens 

(also known as personal carbon trading or “CO2-card”), the introduction of a carbon tax, and 

a reform of the current subsidies for housing construction and renovation (shift of focus from 

new buildings to renovation). 

The modelling results show that different household types are affected in different ways by 

the three measures. The CO2 card mainly puts pressure on households with high incomes 

and few members. A positive effect on CO2 emissions is only possible if all households have 

the ability to adapt their behaviour, which may not necessarily be the case in reality.  

A CO2 tax would disproportionately affect large households with low incomes because of 

their high expenditure for heating and fuel in relation to their disposable income, whereas 

small households with high incomes would be relatively better off than the average 

household. A reduction in social security contributions or income taxes would not have 

significant benefits for households with low incomes or households without labour force 

                                                

7 The difference between the consumption-based and production-based emissions are the emissions embodied in trade (see 

also chapter 6). 
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participation. The way in which the tax revenues are used thus assumes high importance in 

assessing the distributional effects of the tax. 

The reform of current subsidies for housing construction and renovation would have negative 

effects on small households with low incomes and home ownership (e.g. through 

inheritance). However, the share of such households is relatively small in Austria. Large 

households with high incomes generally have a higher home ownership rate. In relation to all 

household types (with and without residential property), large households with high incomes 

are more affected than small households with low incomes.  

The need to reduce environmentally harmful subsidies and the associated distributional 

effects - already discussed in the last sub-chapter – is also important for Austria. 

 

11.3 Assessment of impact 

10 interactions have been identified as being relevant. 

6 people have assessed these relationships. 

2 have been assessed to have great impact. 

 

For SDG 10, the spread of answers is bigger than for other SDGs.From the list of ten 

interactions only two have been assessed to have great impact.  

The following table shows the assessment of key interactions between climate mitigation 

options and SDG 10.  

 

Targets Key Interactions Score 

10,1 → 13,2  An increase in income can increase capacities to focus on climate change 

mitigation and adaptation.  

-2 (2 of 6) 

-1 (2 of 6) 

 1 (2 of 6) 

13,2 → 10,4 The introduction of a carbon tax will make transport more expensive and 

restrict the access to work and other services for those who can no longer 

afford petrol. 

-1 (4 of 6) 

 0 (2 of 6) 

13,2 → 10,4 Taxing transport has less regressive effects than taxing energy use. 0 (4 of 6) 

1 (2 of 6) 

13,2 → 10,4 Upstream instruments, which increase the cost of production or the import of 

fossil fuels, have regressive effects if household expenditures (including on 

consumer goods) are relatively higher in low income households. 

-2 (1 of 3) 

-1 (3 of 3) 

0 (2 of 6) 

13,2 → 10,4 Upstream instruments have smaller regressive effects than downstream 

policies (which occur at the end of the production chain), if the targeted 

businesses cannot as easily pass on increasing prices to consumers directly. 

-1 (1 of 6) 

 0 (2 of 6) 

 1 (2 of 6) 

13,2 → 10,4 A higher level of public transport provision reduces negative distributional 

effects. 

1 (1 of 6) 

2 (2 of 6) 

3 (3 of 6) 

13,2 → 10,4 Motoring taxes may be regressive because poorer motorists spend a higher 

share of their income on fuels. 

-2 (1 of 6) 

-1 (3 of 6) 

 0 (2 of 6) 
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13,2 → 10,4 Removing environmentally harmful subsidies might make energy less 

accessible to low income household. However, the money might be spent in 

a more targeted way to remedy this. 

-1 (3 of 6) 

 0 (1 of 6) 

 1 (2 of 6) 

13,2 → 10,4 Socially just mitigation policies are more effective and have a higher public 

acceptance. 

0 (1 of 6) 

2 (1 of 6) 

3 (4 of 6) 

10,4 → 13,2 A rise in income is related to a rise in the carbon footprint. -2 (2 of 6) 

-1 (2 of 6) 

 1 (2 of 6) 
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12 SDG 12: Ensure sustainable consumption and production 

patterns 

Targets to be of relevance for the analysis in meetPASS: 

12,2 By 2030, achieve the sustainable management and efficient use of natural resources 

12,3 By 2030, halve per capita global food waste at the retail and consumer levels and 

reduce food losses along production and supply chains, including post-harvest losses 

12,5 By 2030, substantially reduce waste generation through prevention, reduction, 

recycling and reuse 

12.c Rationalize inefficient fossil-fuel subsidies that encourage wasteful consumption by 

removing market distortions, in accordance with national circumstances, including by 

restructuring taxation and phasing out those harmful subsidies, where they exist, to 

reflect their environmental impacts, taking fully into account the specific needs and 

conditions of developing countries and minimizing the possible adverse impacts on 

their development in a manner that protects the poor and the affected communities 

 

12.1 Impact of climate mitigation measures on SDG 12  

Sustainable consumption and production (SCP) means the “sustainable and efficient 

management of resources at all stages of value chains of goods and services. It encourages 

the development of processes that use fewer resources and generate less waste, including 

hazardous substances, while yielding environmental benefits and frequently productivity and 

economic gains” (UNEP, 2012).  

In order to reach target 12,2 quality of life for all people should grow within ecological limits, 

something that GDP can’t possibly measure. It is not only the scale or size of the economy 

(measured in GDP) that matters, but also the composition of both consumption and 

production (Stocker et al., 2013). 

With the globalization and the associated growing outsourcing of industrial production, 

looking on the entire product lifecycle (or product chain) — from resource extraction to end-

of-life — gains increased importance when optimizing the energy and material efficiency of 

production (Fleurbaey et al., 2014). In many cases, materials are extracted and processed in 

other parts of the world and then transported to countries where the consumption take place 

— with negative environmental impacts (see also discussion of the carbon footprint in 

chapter 8 for SDG 7). In addition, many of the producer countries, such as China, are 

growing rapidly, both economically and in population number. As these countries become 

wealthier, their demand for resources and energy raises. If they continue pursue the 

established western patterns of consumption, the environmental pressures will increase even 

more dramatically (European Commission, 2009). 

Lifestyle, culture and behaviour have a considerable influence on material and energy use 

and associated GHG emissions. Especially in combination with technological and structural 

change behavioural change has a high mitigation potential by changing consumption 

patterns (e.g., mobility demand and mode, energy use in households, choice of longer-

lasting products); by changing diets, reducing food wastes, and changing lifestyle (e.g., 

stabilizing/lowering consumption in some of the most developed countries, sharing economy 
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and other behavioural changes affecting activity). Monetary and non-monetary incentives as 

well as information measures can facilitate behavioural changes (IPCC, 2014b).  

In this context, also social innovation play an important role, as they can both trigger 

changes in individual behaviour and social norms. Instead of seeing social innovation as 

being competitive with technological innovation it should be regarded as a complement (see 

also the discussion in chapter 7 for SDG 8). 

Improvement potentials along product chains can be large (Fleurbaey et al., 2014). The shift 

from only selling products to delivering product-service systems and to strengthen the repair 

sector (e.g. through an eco-social tax reform) can save emissions (see also SDG 8).  

So far, sustainable production has been focused on increasing the resource efficiency of and 

reducing the pollution and waste from the production of goods and services through 

innovation. Innovation have been targeted on technical improvements of process and 

product design at the plant and product levels, and, more lately, on system-wide innovations 

across value chains or production networks (Fleurbaey et al., 2014). Although some relative 

decoupling of economic growth from greenhouse gas emissions has been achieved (i.e. CO2 

emissions grew slower than GDP) through enhanced energy efficiency and an increasingly 

service-based economy, there has not yet been absolute decoupling (Steinberger et al., 

2013). Between 2004 and 2014, GHG emissions increased by 22%, while global GDP 

augmented by 44% (Handrich et al., 2015). According to PWC (2015), the annual decrease 

of 1.3% in the carbon intensity of global economic growth since 2000 has been 

overcompensated by the high rate of carbon-intensive economic growth. Actually, an annual 

carbon intensity reduction of 3% is needed to reach the 2 degree climate target (PWC, 

2015). 

In general, tax-based policies with the aim of reducing GHG emissions—alongside 

technology and other policies— can help to decoupling GHG emissions and GDP. These can 

be confirmed by empirical evidence (see e.g. IPCC, 2014b), but also by a range of scenario 

modelling exercises (see e.g. the project POLFREE - Meyer et al. 2016).  

Also, the elimination of environmentally counterproductive subsidies in various sectors 

can achieve emission reductions and contribute to target 12.c. These subsidies strongly 

entail environmental costs and burden public budgets, particularly in developing countries. 

IEA assumes that around 13% of global energy-related CO2 emissions are from fossil fuels 

that are subsidised to a greater or lesser extent (IEA, 2015). However, social considerations, 

and concern over distributional effects are often raised as arguments against the removal of 

environmentally harmful subsidies (Bruvoll et al., 2011) – see also discussion in SDG 10. 

Regulatory approaches (e.g. energy efficiency standards) are widely used, and are often 

environmentally effective (IPCC, 2014b). Moreover, information programmes (eco-labels 

and declarations) that can help consumers make better-informed decisions have proven to 

be effective in transforming consumer sustainability attitudes into behaviour in many cases, 

e.g. labeling products with their carbon footprint may help to reduce CO2 emissions 

(Fleurbaey et al., 2014). 

The IPCC points out that “the energy intensity of the industry sector can be directly reduced 

through the wide-scale upgrading, replacement and deployment of best available 

technologies, particularly in countries where these are not in use and in non-energy intensive 

industries. Additional energy intensity reductions may potentially be realized through 

innovation. Barriers to implementing energy efficiency relate largely to initial investment costs 

and lack of information. Information programmes are a prevalent approach for promoting 
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energy efficiency, followed by economic instruments, regulatory approaches and voluntary 

actions” (IPCC, 2014b). 

A comprehensive strategy for GHG reductions can also be reinforcing the prevention, 

reduction and recycling of waste (see target 12,5). There are multiple waste management 

strategies that can help both reducing the amount of waste and decreasing GHG emissions. 

According to IPCC (2014b) in industry, waste reduction/prevention is at the top of the 

hierarchy of waste management, followed by re-use, recycling, and energy recovery. 

A UNEP report states that “at a global scale, the waste management sector makes a 

relatively minor contribution to greenhouse gas (GHG) emissions, estimated at approximately 

3-5% of total anthropogenic emissions in 2005. However, the waste sector is in a unique 

position to move from being a minor source of global emissions to becoming a major saver of 

emissions. Although minor levels of emissions are released through waste treatment and 

disposal, the prevention and recovery of wastes (i.e. as secondary materials or energy) 

avoids emissions in all other sectors of the economy” (UNEP, 2010). Nevertheless, the 

importance of the waste sector as a source of emissions almost doubled between 1970 and 

2010. Waste prevention and reduction are thus essential for mitigation, as globally only 20% 

of municipal solid waste is recycled and approximately 13.5% is treated with energy recovery 

while the rest is deposited in dumpsites or landfills (IPCC, 2014b).  

The climate impact from the waste sector comes also to a huge amount from methane, which 

is produced from the anaerobic decomposition of organic materials in landfills. So far, waste 

disposal is mainly attained through landfill in most parts of the world, and as landfill 

management improves in developing countries methane emissions are expected to raise. 

However, methane could be easily avoided if landfilling organic is substituted by composting. 

Especially in developing countries, where investment in improving waste management is low, 

and the waste has a high organic content (sometimes exceeding 50%), composting is 

frequently a more practical solution than incineration. However, the example of the 

Netherlands, where 97% of source separated bio-waste is treated in composting facilities, 

shows that separating biological waste can also play a prominent role for developed 

countries (WWS 2009).  

ISWA (2009) illustrates the important role of waste prevention for reducing GHG emission: 

“Avoiding unnecessary waste can decrease the demand for raw materials created by the 

manufacture of new products. In turn, this reduces emissions of carbon dioxide from fossil 

fuels, preserves carbon stocks in trees and it reduces transportation and its associated fuel 

consumption and vehicle pollution. The effect is cumulative throughout the material cycle, 

saving substantial GHG emissions which would otherwise have been produced right through 

to the ultimate disposal of the material” (ISWA, 2009). Thus, waste prevention must earn 

more attention than it has so far received. 

Re-use and recycling save GHG emissions by reducing the amount of waste which must be 

disposed of and by decreasing the use of new extracted raw materials in product 

manufacturing. There is a broad range of technologies available for solid waste recycling, 

based on the relevant materials; metals, paper, plastic, glass or wood. Many industries use 

recycled materials to avoid the GHG emissions associated with extraction, transportation to 

the production site, and energy use involved in producing new products from virgin materials 

(ISWA, 2009). 

Re-use and recycling are the key strategies of a circular economy which means an economy 

„in which material flows are either made up of biological nutrients designed to re-enter the 
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bio-sphere, or materials designed to circulate without entering the bio-sphere“ (UNEP 

2012a). Thus, a circular economy aims at eliminating waste. By moving to a more restorative 

economic system, substantial and lasting improvements in resource and energy productivity 

and thus reductions in GHG emissions can be expected. Beside reduced resource use and 

environmental impacts, material cost savings, reduced price volatility, improved security of 

supply as well as potential job gains (e.g. with respect to service providers and recycling 

companies) are possible (Stocker et al., 2015). 

In addition, waste is an important source for energy recovery. Incineration and other thermal 

processes for transforming waste to energy, landfill gas recovery and utilisation, and use of 

anaerobic digester biogas can play a significant role in reducing fossil fuel consumption and 

GHG emissions (ISWA, 2009). 

Aerobic and anaerobic biological treatment technologies can help to recover organic wastes 

and transform it into soil conditioners and fertilisers. These processes decrease GHG 

emissions by sequestering biogenic carbon in soils, improving soil physical properties, and 

adding soil nutrients (ISWA, 2009). As already mentioned in the last subsection, methane 

emissions from landfill can be avoided by composting of organic wastes such as garden 

waste and food waste, which has positive benefits from a GHG emissions perspective. 

The fact that food waste is treated as own target (12,3) shows the special relevance of 

these waste category, both from the consumption and the production perspective. Globally, 

one third (or around 1.3 billion tonnes) of food produced is wasted at different stages of the 

supply chain each year (Gustavsson et al. 2011). With around 8% of total anthropogenic 

GHG emissions the contribution of food wastage emissions to global warming is almost 

equal (87%) to global road transport emissions (FAO, 2015). In developed countries, food 

wastage happens mainly at the retail and consumption levels, while in developing countries, 

it occurs mainly in the post-harvest phase due to lack of adequate infrastructure, processing 

and packaging (Gustavsson et al. 2011).  

On a global average, per capita food wastage footprint on climate in high income countries is 

twice as high as that of low income countries. In higher income countries, aspects such as 

aesthetic preferences and arbitrary sell-by dates contribute to food waste, while in low 

income countries, the lack of infrastructure and lack of knowledge on proper storage and 

food handling, combined with unfavourable climatic conditions, are main factors determining 

food waste. Thus, investment in reducing post-harvest losses represent an important climate 

mitigation strategy in developing countries (FAO, 2015). 

 

12.2 Relevance of impact in Austria 

One important step to achieve the sustainable management and efficient use of natural 

resources is broaden the basis of GHG accounting by incorporation a consumption-based 

perspective (see the discussion in chapter 6 for SDG 7). Furthermore, several programmes, 

such as the Resource Efficiency Action Plan (REAP) aim at reducing the overall domestic 

and total resource consumption, which can also be seen as a means to reduce GHG on a 

national and global scale.  

Concerning the target to reduce waste generation waste management strategies such as the 

recycling of waste and the downstream use of secondary raw materials in production, 
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contribute to increasing resource productivity, saving energy and emissions, and developing 

eco-friendly economic activities.  

Meyer et al., (2016a) analysed the economic impacts as well as the saving potential of GHG 

emissions of recycling iron and steel, aluminium, paper and glass waste for Austria. The 

analysis shows that the recycling of the selected substance groups has augmented GDP by 

0.52% and has increased employment by 0.38% in 2014. The biggest economic effect stems 

from the recycling of metals, followed by paper. The recycling of glass has a comparatively 

low economic impact, as both small quantities and low prices are at work, and a large 

proportion of primary raw materials is mined domestically, which compensates for the 

economic effects of recycling activities.  

The positive economic effects of recycling are generally the higher, the more dependent the 

economy is on raw material imports and the more expensive the imported raw materials are. 

This is evident in the metals sector as the most important source of impetus for the recycling 

industry. On the one hand, there are relatively high prices and, on the other hand, Austria 

has a net import position for these raw materials (primary and secondary raw materials).  

In terms of global greenhouse gas emission savings, the highest emission reductions are 

achieved for iron and steel recycling (-4.5 million tonnes CO2e) and aluminum recycling (-2.7 

million tonnes CO2e), followed by paper recycling (-0.7 million tonnes CO2e). Overall, the 

recycling of the investigated substance groups generated a contribution to global climate 

protection of 7.9 million t CO2e. It can be assumed that the recycling industry will show a 

dynamic development in the future - economically as well as ecologically. This development 

will be influenced by increasing scarcities of primary and secondary raw materials and 

related increases in the prices of raw materials. In addition, the development of the recycling 

industry is fed by a steadily growing waste stream, which results from long-lived capital 

goods at the end of their service life (Meyer et al., 2016). 

The importance of reducing food waste in Austria was already treated for SDG 2. 

The reduction of environmental counterproductive subsidies is also crucial for Austria. A 

WIFO project (Kletzan-Slamanig, Köppl, 2016) assessed which subsidies in the areas energy 

generation and use as well as transport and housing are in place in Austria that are 

potentially harmful for the environment. As in most European countries, direct subsidies play 

a minor role in these areas. Most of the subsidies analyzed consist of indirect subsidies (i.e. 

tax measures) mainly in the context of energy and income taxation. As an average of 2010-

2013, environmental harmful subsidies account for 3.8 to 4.7 billion Euro per year, half of 

which was spent on transport, more than one third on energy and around 14 percent on 

residential subsidies. Although there is some potential to act on national level, such 

environmentally harmful subsidies can only be (fully) eliminated at European or international 

level, due to legal reasons ((Kletzan-Slamanig, Köppl, 2016). 

 

12.3 Assessment of impact 

9 interactions have been identified as being relevant. 

5 people have assessed these relationships. 

8 have been assessed to have great impact. 
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The assessment of SDG 12 is homogenousely. Only in one case – the only one that has 

been considered not to be relevant – a negative number 4 only shows positive impacts with a 

relatively low spread. 

In the following table the interactions between climate protection and the targets of SDG 12 

are depicted and assessed. 

 

Targets Key Interactions Score 

13,2 → 12,2  Climate change measures and increased awareness of mitigation strategies 

can create innovation in resource efficiency.   

2 (4 of 5) 

3 (1 of 5) 

13,2 → 12,3 Climate change measures can enable the reduction of food waste by shifting to 

a more regional and seasonal supply chain  

1 (2 of 5) 

2 (2 of 5) 

3 (1 of 5) 

12,3 → 13,2 Reduction of food waste will reduce the emissions from transport and 

production of agricultural products.  

2 (4 of 5) 

3 (1 of 5) 

12,2 → 13,2 Increased investment in technologies to improve durability of food stuffs 

(increased packaging, increased cooling) has negative impact on CO2 

emissions 

-1 (3 of 5) 

 2 (2 of 5) 

13,2 → 12,3 Raising awareness about climate change mitigation can improve consumers 

awareness about the environmental footprint of food products and result in a 

more careful handling of these products 

1 (2 of 5) 

2 (1 of 5) 

3 (2 of 5) 

12,5 → 13,2 Increased rate of recycling and reduced waste generation can increase 

material efficiency and reduce the environmental pressure associated with 

production processes 

2 (3 of 5) 

3 (2 of 5) 

12,5 → 13,2 Reduced waste will reduce the amount of emissions from landfills and waste 

processing sites. 

2 (2 of 5) 

3 (3 of 5) 

12.c → 13,2  Removal of fossil fuel subsidies presents a means on incorporating climate 

change measures into national policies and ensuring the price of fossil fuels 

reflect the true cost associated. 

2 (4 of 5) 

3 (1 of 5) 

12.c → 13,2 Environmentally harmful subsidies hinder investment in renewable energies 

and low-carbon technologies and have thus negative effects on the 

competitiveness of renewables. 

1 (1 of 5) 

2 (1 of 5) 

3 (3 of 5) 
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13 SDG 15: Protect, restore and promote sustainable use of 

terrestrial ecosystems, sustainably manage forests, combat 

desertification, and halt and reverse land degradation and halt 

biodiversity loss.  

Targets to be of relevance for the analysis in meetPASS: 

15,1 By 2020, ensure the conservation, restoration and sustainable use of terrestrial and 

inland freshwater ecosystems and their services, in particular forests, wetlands, 

mountains and drylands, in line with obligations under international agreements 

15,2 By 2020, promote the implementation of sustainable management of all types of 

forests, halt deforestation, restore degraded forests and substantially increase 

afforestation and reforestation globally 

 

13.1 Impact of climate mitigation measures on SDG 15 

The ecosystems protected under SDG 15 (forests, wetlands, mountains, drylands, etc.) are 

vital for our societies and economies, be it for food production or as providers of countless 

environmental services such as carbon sequestration, water, air purification, protection from 

extreme weather events and others (Belesova et al., 2017). Biodiversity is the essential basis 

for the smooth functioning of these ecosystems. In addition to supplying vital products and 

foods, biodiversity supports soil formation and nutrient cycling through the production and 

decomposition of organic matter. Biodiversity also plays a key role in regulating the local and 

the global climate and helps to regulate air and water quality. However, in recent years, 

human activity caused a general erosion of biodiversity on a global scale that will continue 

due to the unremitting pressure of a growing world population and ongoing climate change 

(UNESCO, 2017).  

Climate change measures can have positive impacts on ecosystems as for example the 

protection of forest areas from deforestation, yet may also damage them, for example 

through focus on agrofuels increasing the pressure on arable land. 

Sustainable management of forests, increasing afforestation and reforestation globally, target 

is indivisible from mitigation action in both directions, as mitigation efforts place strong 

emphasis on reducing net deforestation and increasing carbon stocks. Moreover, carbon 

sinks such as forests could be key to achieving net zero emissions in the second half of the 

century. Finally, the aim of achieving this target by 2020 – a decade earlier than most SDGs 

– could provide important positive mitigation effects, due to the importance of early mitigation 

action (UNEP, 2016).  

At the same time, the loss of forests has a strong influence on climate change. Deforestation 

and forest degradation accounted for around 12% of global GHG emissions between 2000 

and 2010, stemming particularly from developing countries (Edenhofer et al., 2014a). 

Haltering deforestation and degradation of forests depicts one of the greatest and most 

straightforward measures which holds great potential for both climate and ecosystem 

protection at the same time. This is also accountable for other ecosystems, such e. g the 

protection of peatlands and wetlands:  They provide an optimum natural environment for the 

sequestration and long-term storage of GHG (Mitsch et al., 2012).  If they are dried out or dry 
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out, processes are accelerated which leads to GHG emissions (EEA, 2015), which implicate 

the needed actions for mitigation and protection measures.  

Soil restoration measures also bring positive mitigation impacts, as they usually lead to an 

enhancement in soil carbon stocks. Mitigation practices implemented locally for soil carbon 

sequestration contribute to this target, increasing the ability of soils to hold soil moisture and 

to better withstand erosion, droughts and floods. (IPCC, 2014b).  Soil cannot only be 

protected or enhanced by ecosystem protection or restoration through re/afforestation, but 

agricultural practices as well need to be considered (EEA, 2015). Moreover, protecting areas 

from desertification and land degradation will be needed as an adaptation measure, and, 

depending on the restauration technique, enhance biodiversity, contribute to the ecosystems 

health with the associated ecosystem services and store carbon (Rey Benayas et. al. 2009).  

In summary, fertile land – be it forests, pasture land or arable land is a very important 

resource; it is the basis to produce renewable biomass for food, fiber, paper and pulp, 

construction material, the bio-economy and energy. In the future fertile land has to be 

protected much better than in the past – all over the world. The fight against desertification 

and land degradation should be intensified in those regions that are concerned. Abandoned 

land should be regained be it for production or for other purposes. It has to be understood 

that in the post fossil period the resources will be either minerals or organic material based 

on photosynthesis. Sustainable land management is therefore of utmost importance.  

 

13.2 Relevance of impact in Austria 

Temperature rise in Austria will have severe implications for Austrian forest ecosystems, 

forests management and wood production. In these sensible ecosystems, already a 

temperature increase of 2 degrees with a decrease of summer precipitation of 15 percent will 

lead to a change of about 80 percent of Austria’s natural potential forest communities (The 

species which would occur naturally on an area without anthropogenic impact) (Lexer und 

Seidl, 2007). 

The spruce, which is the most widespread (over 50% of forest area) tree species and is from 

high economic value, will be especially affected by climatic changes in lower areas. The 

cultivation of sustainable spruce forests is going to be impossible in wide areas of Austria, 

which suffer from too little precipitation and climatic stressors. At the same time, bark beetles 

develop better under warmer conditions, adding on pressure on the weakened species 

(Niedermair et al., o.J.).  

On the other hand, effective forest management can be both beneficial for SDG 15 and 

climate change mitigation, if adaption measures help sustain vivid forest and ecosystems 

and biomass increments are guaranteed, since the Austrian forests depict a CO2 sink at the 

time being (BFW, 2015). Measures include e. g. an adaptation of the species mix towards 

beeches and oak trees (which have advantages over the spruce under climate change) 

(Lexer, Seidl, 2007).  It shows that management practices are the decisive factor for GHG 

source-sink-balance. If only the forest is considered individually, it could be a greater CO2 

sink in the future than at present state. However, a much broader perspective must be taken, 

leading to a balance of source and sink with the best management practice possible. In most 

scenarios, Austrian forests and forest management will eventually turn into a GHG source 

between 2040 and 2060, depending on the management practices (BFW, 2015).   
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13.3 Assessment of impact 

5 interactions have been identified as being relevant. 

5 people have assessed these relationships. 

4 have been assessed to have great impact. 

Four interactions are found to have great impact. One of these interactions shows in 

interesting result: While three persons evaluate the relationship negatively, two persons 

assess it to have a great positive impact.  

The following table shows the interactions between climate protection and the targets of SDG 

15, accompanied by an assessment of the strength of the relationship. 

 

Targets Key Interactions Score 

15,1, 15,2 → 
13,2 

Forests play a large role in reducing the impacts of climate change, presenting 
a significant carbon sink and also reducing the severity of natural disasters.  

1 (1 of 5) 
2 (1 of 5) 
3 (3 of 5) 

15,1, 15,2 → 
13,2 

Afforestation will lead to increased carbon absorption.  1 (1 of 5) 
2 (1 of 5) 
3 (3 of 5) 

13,2 → 15,2 The expansion of agrofuels production often involves the degradation of large 
areas for crop production and primeval forests (as, for example, for palm oil 
expansion). This frequently occurs in subtropical regions. 

-3 (1 of 5) 
-2 (1 of 5) 
-1 (1 of 5) 
 3 (2 of 5) 

13,2 → 15,1 Soil restoration measures bring positive mitigation impacts, as they usually 
lead to an enhancement in soil carbon stocks.  

1 (1 of 5) 
2 (3 of 5) 
3 (1 of 5) 

13,2 → 15,1 Mitigation practices implemented locally for soil carbon sequestration increase 
the ability of soils to hold soil moisture and to better withstand erosion, 
droughts and floods. 

0 (1 of 5) 
1 (2 of 5) 
2 (2 of 5) 
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14 Summary and Conclusion 

 

In this Working Paper we identified important relationships between the SDG target 13,2 and 

other SDG targets. These relationships were assessed with respect to their strength, using 

the ICSU score card (ICSU 2017), a seven-point scale ranging from +3, which applies when 

one goal or target is very reinforcing of others, to -3, which applies when goals and targets 

fundamentally conflict with each other. The assessment was organised as online consultation 

and formed the basis for the selection of SDG indicators that were integrated in the Austrian 

model e3.at in order to analyse the impacts of climate mitigation policies on selected SDGs. 
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16 Annex 

 

Table 1: Selected SDG targets for analysis in meetPASS 

SDGs Target 

Goal 1. End poverty in all its forms everywhere 

1,2 
By 2030, reduce at least by half the proportion of men, women and children of all ages living in 
poverty in all its dimensions according to national definitions 

Goal 2. End hunger, achieve food security and improved nutrition and promote sustainable agriculture 

2,1 
By 2030, end hunger and ensure access by all people, in particular the poor and people in 
vulnerable situations, including infants, to safe, nutritious and sufficient food all year round 

2,3 

By 2030, double the agricultural productivity and incomes of small-scale food producers, in particular 
women, indigenous peoples, family farmers, pastoralists and fishers, including through secure and 
equal access to land, other productive resources and inputs, knowledge, financial services, markets 
and opportunities for value addition and non-farm employment 

2,4 

By 2030, ensure sustainable food production systems and implement resilient agricultural practices 
that increase productivity and production, that help maintain ecosystems, that strengthen capacity for 
adaptation to climate change, extreme weather, drought, flooding and other disasters and that 
progressively improve land and soil quality 

Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for 
all 

4,1 
By 2030, ensure that all girls and boys complete free, equitable and quality primary and secondary 
education leading to relevant and effective learning outcomes 

Goal 5. Achieve gender equality and empower all women and girls 

5,5 
Ensure women’s full and effective participation and equal opportunities for leadership at all levels of 
decision-making in political, economic and public life 

Goal 6. Ensure availability and sustainable management of water and sanitation for all 

6,4 
By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable 
withdrawals and supply of freshwater to address water scarcity and substantially reduce the number 
of people suffering from water scarcity 

6,6 
By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, 
rivers, aquifers and lakes 

Goal 7. Ensure access to affordable, reliable, sustainable and modern energy for all 

7,1 By 2030, ensure universal access to affordable, reliable and modern energy services 

7,2 By 2030, increase substantially the share of renewable energy in the global energy mix 

7,3 By 2030, double the global rate of improvement in energy efficiency 

Goal 8. Promote sustained, inclusive and sustainable economic growth, full and productive employment 
and decent work for all 

8,1 
Sustain per capita economic growth in accordance with national circumstances and, in particular, at 
least 7 per cent gross domestic product growth per annum in the least developed countries 

8,2 
Achieve higher levels of economic productivity through diversification, technological upgrading and 
innovation, including through a focus on high-value added and labour-intensive sectors 

8,3 
Promote development-oriented policies that support productive activities, decent job creation, 
entrepreneurship, creativity and innovation, and encourage the formalization and growth of micro-, 
small- and medium-sized enterprises, including through access to financial services 

8,4 

Improve progressively, through 2030, global resource efficiency in consumption and production and 
endeavour to decouple economic growth from environmental degradation, in accordance with the 10-
Year Framework of Programmes on Sustainable Consumption and Production, with developed 
countries taking the lead 
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8,5 
By 2030, achieve full and productive employment and decent work for all women and men, including 
for young people and persons with disabilities, and equal pay for work of equal value 

Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and foster 
innovation 

9,1 
Develop quality, reliable, sustainable and resilient infrastructure, including regional and transborder 
infrastructure, to support economic development and human well-being, with a focus on affordable 
and equitable access for all 

9,2 
Promote inclusive and sustainable industrialization and, by 2030, significantly raise industry’s share 
of employment and gross domestic product, in line with national circumstances, and double its share 
in least developed countries 

9,4 
By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with increased 
resource-use efficiency and greater adoption of clean and environmentally sound technologies and 
industrial processes, with all countries taking action in accordance with their respective capabilities 

Goal 10. Reduce inequality within and among countries 

10,1 
By 2030, progressively achieve and sustain income growth of the bottom 40 per cent of the 
population at a rate higher than the national average 

10,4 
Adopt policies, especially fiscal, wage and social protection policies, and progressively achieve 
greater equality 

Goal 12. Ensure sustainable consumption and production patterns 

12,2 By 2030, achieve the sustainable management and efficient use of natural resources 

12,3 
By 2030, halve per capita global food waste at the retail and consumer levels and reduce food losses 
along production and supply chains, including post-harvest losses 

12,5 By 2030, substantially reduce waste generation through prevention, reduction, recycling and reuse 

12.c 

Rationalize inefficient fossil-fuel subsidies that encourage wasteful consumption by removing market 
distortions, in accordance with national circumstances, including by restructuring taxation and 
phasing out those harmful subsidies, where they exist, to reflect their environmental impacts, taking 
fully into account the specific needs and conditions of developing countries and minimizing the 
possible adverse impacts on their development in a manner that protects the poor and the affected 
communities 

Goal 13. Take urgent action to combat climate change and its impacts 

13,2 Integrate climate change measures into national policies, strategies and planning 

Goal 15. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage 
forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss 

15,1 
By 2020, ensure the conservation, restoration and sustainable use of terrestrial and inland 
freshwater ecosystems and their services, in particular forests, wetlands, mountains and drylands, in 
line with obligations under international agreements 

15,2 
By 2020, promote the implementation of sustainable management of all types of forests, halt 
deforestation, restore degraded forests and substantially increase afforestation and reforestation 
globally 
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