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1. Introduction  
Climate change is one of the most important challenges of the present generation, who must deal with the 

consequences of the unsustainable choices of past generations, and the sometimes-disastrous repercussions of 

present choices on the Planet. For these reasons, climate commitment is a common denominator of all 

countries, which over recent years have adopted various policies aimed at avoiding the most severe 

repercussions of climate change by setting regulatory and operational provisions by governments, public 

bodies, and private entities: these measures have been addressed to different population targets at a 

demographic and geographical level, and differ in terms of time extension, mandatory nature and operational 

aspects; however, only in recent years a wave of awareness of the importance of behavioural switches arose, 

which was declined with the use of digital tools and smart meters to facilitate the monitoring of emissions from 

households. Today, therefore, policy makers are called to take a further step in this direction to amplify the 

scope of change. 

In fact, over the years, especially in fast growing countries, individuals tend to adopt increasingly carbon-

intensive lifestyles, just think of how the wealthiest population tends to live in larger apartments which 

therefore involve greater energy expenditure, or how often the most expensive means of transport are also the 

most polluting ones (such as the plane or the private car). For all these reasons, including aspects linked to 

human lifestyle in climate-related policies is pivotal: with targeted actions, citizens themselves are collectively 

able to reduce emissions and pave the way towards sustainable and just development. 

As a matter of facts, to date most of policies that aim to tackle climate change are based on a reduction of 

emissions from the production side with measures related for instance to electricity production, while only a 

minority concern the demand side and the final energy users: consumers. These demand-driven emissions do 

not increase only because of economic factors as an increase in income which often leads to an increase in per-

capita emissions triggered by unsustainable lifestyles as explained in the above paragraph; but also because of 

temporal factors, especially in fast-growing countries where lifestyle tends to become increasingly 

environmental harmful over years because of the rapid population growth over years.  

Therefore, in principle, the demand-driven emissions should have the same weight as the production-oriented 

measures within the carbon emission reduction policies, however for the vast majority of scenarios this does 

not occur: with this in mind, it is fundamental to understand first the theoretical foundations and then the policy 

consequences deriving from the inclusion of carbon neutral lifestyles in the Nationally Determined 

Contributions and more broadly in the long term strategies at national and supranational level. 

In this regard, it is fundamental to inform policy makers and the society, which constitutes the ultimate 

stakeholder of the implemented policies, on the importance of incorporating lifestyle advice into the Nationally 

Determined Contributions (NDCs) of the countries adhering to the Project, to highlight the feasibility and 

potential impact that these policies would have in selected sectors3. In fact, it is now known that consumer-led 

transitions positively contribute not only to the reduction of greenhouse-gas (GHG) emissions, but also to the 

achievement of wider Sustainable Development Goals (SDGs) (Andreas Andreou, 2022), and therefore it turns 

out to be essential to operationally improve the contribution that citizens can have to reach the climate and 

sustainability objectives. 

1.2 Related literature  
The carbon neutral lifestyle and its integration into policies aimed at reducing emissions are gaining 

increasing relevance in scientific research, both for the impact that a lifestyle switch can have on 

emissions, and for the importance of issues as awareness and education of citizens to a responsible 

lifestyle.  

Indeed, despite the ever-increasing technological focus on energy efficiency, overall energy 

consumption has continued to grow in advanced economies (Stephen Axon, 2018), and as much as a 
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third of CO2 emissions in developed countries derive from energy consumption by households. It is 

therefore clear that individuals play a key role in the transition towards a low-impact society, however 

few models have been developed to date to incorporate this aspect, and therefore the policies in this 

sense are lagging behind.  

An example of an experimental model to embed behavioural advice within policies is provided by 

the Personal Carbon Allowances (PCTs), which have been proposed as a policy instrument for 

emissions mitigation in England and consist of creating individual “allowances” which cover 

personal carbon emissions, and can be negotiated, so that "high-energy users" find themselves having 

to purchase "carbon credits" to carry out their activities (Seyfang, Lorenzoni, & Nye, 2007). The 

proposed PCT system would therefore lead consumers to develop a sustainable attitude not only in 

financial terms, but also in terms of resources, leading to an increase in the motivation of individuals 

to reduce emissions and use materials in a conscious way. In practical terms this system would ensure 

that in making a choice as to the means of transport to get to work, a commuter would include in the 

evaluation aspects the market value of the permits to be obtained for the purchase of petrol and 

compare these to the price of the train ticket. 

Beyond these models to reduce demand-side emissions, the difficulty of including behavioural 

aspects in NDCs and more broadly in long term strategies for emissions reduction also lies in the fact 

that the population does not consider global warming a primary concern when compared to other 

social, personal and environmental risks (Richard J. Bord, 2000); and therefore, not being considered 

a serious threat to the individual there is less incentive to change one's lifestyle to make it more 

"carbon neutral".  

To overcome this social phenomenon, over the last decade a branch of behavioural economics has 

established within the academic environment, namely that of "nudging" (Stuart Capstick I. L., 2014), 

which aims to push people to follow a specific direction on environmental issues, aiming to reduce 

the direct emissions generated by the individual, such as at domestic or in the transport choices. The 

concept underlying this theory lies in the fact that citizens have incomplete information and are not 

able to process all the sources of information they would have at their disposal, and therefore make 

their choices on a sub-category of the same; thus, providing the decision-making processes underlying 

the choices can be influenced by providing “positive reinforcements”: however, the effectiveness of 

this theory is not universally recognized with results that sometimes deviate from what was theorized. 

Finally, a tool adopted in the literature for the assessment of the impacts of alternative pathways - 

including that of the inclusion of lifestyle changes - consists of the Integrated Assessment Models 

(IAMs) : in this way it is possible to understand the impact on emissions of the shift towards a more 

environmentally friendly behavioural attitude that entails for instance a switch to more plant-based 

diets, or changes in transport habits and reduction of domestic heating/cooling levels, motivated both 

by environmental and health (Al. D. P., 2018). Similarly, a study implemented by Utrecht University 

took a number of lifestyle change measures to residential energy consumption, mobility and waste 

management using the IMAGE Integrated Assessment Model (Al. M. A., 2015), and the results 

showed how the adoption of these measures would allow a reduction of emissions in the transport 

sector equal to 35% compared to the baseline emissions, i.e. those that assume a "Business As Usual" 

scenario, evidence of the high potential for mitigating emissions deriving from these types of policies.  

The graph below shows the trajectories of CO2 emissions by 2100 based on the different scenarios 

pursued, according to the study with IMAGE methodology mentioned above: 
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Figure 1: CO2 emissions trajectories (in GtCO2). Retrieved from: 

https://www.sciencedirect.com/science/article/pii/S0040162515002607  

As emerges from the graph above, both the "2-degrees" scenarios, with or without the inclusion of 

lifestyle change measures, are the most effective in reducing the current level of emissions: both 

perspectives "2 degrees" involve in fact cost-optimal mitigation scenario with primarily price-based 

mitigation measures to be in line with the stabilization targets for 2100, however it is also evident 

that the addition of lifestyle change measures in the short and medium term entails a significant 

benefit in reducing emissions, as proof of the importance of including these aspects in emission 

reduction policies. 

In this context, the novelty of the work carried out within the Horizon EU Campaigners Project 

consists in providing a "goal setting network" in which to promote empirically validated carbon 

neutral lifestyles that modify the daily routines of the citizens of the Lighthouse Cities, cities that are 

actively engaged in promoting change towards zero emissions: in fact, lifestyle and "patterns of 

consumption" are undoubtedly responsible for climate-changing gas emissions, as also emerges from 

the latest IPCC Report (Hoesung Lee, 2023), which investigates how urban areas are particularly 

responsible for emissions, given that around 67- 72% of the global share of emissions in the last five 

years. In this sense Campaigners, which sees the participation of European and non-European cities 

that act as "Lighthouses" of change, has a high potential to substantially reduce human-caused 

emissions thanks to the action and responsibility of individuals, and thanks to the participatory nature 

of the Project it will be possible to generate an echo effect that leads to the dissemination and 

implementation of behavioural advice in the participating countries.  

2. Why to incorporate lifestyle-related pathways and actions into NDCs? 
The Nationally Determined Contributions (NDCs) represent the commitment that individual countries intend 

to adopt to reduce emissions, as required by the Paris Agreement, a legally binding international treaty on 

climate change adopted by 196 Parties in 2015. NDCs are a government obligation under the Paris Agreement, 

are presented by the member countries of the UNFCCC4 and updated before the annual Conference of Parties, 

an annual global climate summit on tackling climate change. 

The presentation of the first NDCs took place following the United Nations conference held in Warsaw in 

2013, then in 2015 the European Union presented its NDCs, and the other adhering countries did the same. 

From 2015 onwards, the adhering countries must submit every 5 years an update with a periodic enhancement 

of the proposed measures and targets, regardless of the implementation time horizon of the previously 

presented NDCs.  However, in the latest update of the NDCs, lifestyle-related mitigation pathways have not 
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been adequately incorporated and neither are embedded in national climate policies, and this is undoubtedly a 

theme to be addressed for the drafting of the next ones.  

To date, in fact, some Project’s countries have included the importance of local communities in their 

commitments or have taken into due consideration the specific vulnerabilities for parts of the population; 

however, the greatest space has been left for the description of general actions to be undertaken in carbon-

intensive sectors targeting mostly the production side of supply chains and neglecting the importance of the 

use and disposal phase, which belongs to the consumers of the goods produced.  

2.1. To raise the awareness of every citizen 
A first motivation for including behavioural advice in national climate policies aimed at reducing GHG 

emissions consists in spreading the idea that the actors involved in the fight against climate change are not 

only large energy companies and productive realities in general, but that even an individual citizen has tangible 

responsibilities towards the planet. Considering that since 1990, the energy consumption in the residential 

sector of some developed countries has exceeded that in the industrial sector, highlights the role of households 

as an important source of carbon emissions (Chen, Lin, & Wang, 2022). Moreover, carbon emissions from 

household consumption practices are not only generated directly, for example through the transportation of 

people or the residential heating, but also indirectly, for example in the products or foods purchased: therefore, 

it is essential to raise awareness also of these indirect emissions (e.g. emissions to produce electricity required 

by the households), so that individual citizens can make informed choices in their everyday lives.  

From an operational point of view, this might be implemented by giving practical advice to promote sustainable 

consumption, which for example in the fashion sector, highly emissive, could lead to tangible benefits: 

choosing products manufactured with eco-sustainable materials, or preferring those with natural fibres or 

recycled materials to primary raw ones are only few of the many changes that can be implemented in this area 

of intervention. Another pattern that characterizes current society and has negative repercussions at an 

environmental level is the phenomenon of “one person households”, i.e. the increasingly high frequency of 

individuals who live alone, and who do not share domestic heating, or food and appliances with other subjects, 

being therefore responsible for a higher level of emissions given that the economies of scale that would allow 

for a better distribution of per capita emissions do not occur.  

Indeed, in principle lies the urgency of informing consumers about potential ways to take action against climate 

change, given that according to a survey, more than a third of consumers would like to take action to reduce 

their environmental impact, but do not know how to carry on this idea (Sheila Bonini, 2018). Therefore, 

education is essential for spreading sustainable consumer practices and making people understand how these 

permeate all aspects of consumption, from clothing, where it would be for example advisable to encourage the 

purchase of second-hand products; to electronics , where the appliance’s energy efficiency is often not 

considered in the purchase decision and the life cycle of the product is very short, as it is often cheaper to 

replace than to repair.  

2.2. To protect natural resources 
The behaviour of the individual has a tangible influence on the planet and on the state of conservation of natural 

resources, and it is therefore essential to act responsibly, with the awareness that acting sustainably is the only 

way "to meet the needs of the present without compromising the ability of future generations to meet their own 

needs", as indicated in the World Commission on Environment and Development's 1987 Brundtland report as 

definition of Sustainable Development (United Nations, s.d.).  

To successfully pursue this important mission, it is essential to uptake and disseminate circular economy 

practices, given that through this model it is possible to increase the efficiency of resources, without 

compromising the level of services provided (Andreas Andreou, 2022). In fact, today, with the growing 

globalization and the availability of low-cost raw materials, the manufacturing industry is highly resource-

intensive and makes extensive use of primary raw materials; meanwhile, consumers are increasingly driven to 

adopt non-sustainable consumption practices, leading to a very short product lifetime and sales prices that do 




