Transport discussion amidst climate challenges: Analysing student, media, and expert framings through the Environmental Protection Process model
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Abstract
The paper examines media representations and views of experts and high school students on the future of transport with a particular focus on its implications for emissions of climate changegreenhouse gases. Focusing on Finland, it explores the which key features and boundary conditions related to the climate policies of transport are framed as important or negligible. The analysis was based on the comprehensive environmental protection process model. Results show that the need for radical change was recognised both by students and experts but at the same time, rather cynical views regarding the possibilities to achieve these changes were presented by the media, experts, and students. Long-term impacts and visions were underrepresented in discussions, with the focus being mainly on short-term concerns and incremental changes.  
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1 Introduction 
Transport is one of the most important sources of greenhouse gas emissions, but reduction of such emissions have proved seem particularly difficult to achieve. One problem is that public and policy debates on transport do not necessarily cover the issues, risks and opportunities identified involved. Actors frame – consciously or unconsciously – different problem definitions and solutions as relevant. Framing is a practice of selecting some aspects of a perceived reality and making a particular problem definition, causal interpretation, and treatment recommendations salient. Mass media, for example, is one of the arenas through which transport issues are framed as problems requiring certain kind of societal responses. Other arenas include e.g. business, research, education, and policy making. The frames adopted by transport planners have been shown to be significant for planning outcomes (Tennøy, 2010). Constant interaction takes place between the actors operating through different arenas. 
Here, we study recent Finnish discourses on cutting CO2 emissions from passenger road traffic. We will draw from empirical material portraying views of several social groups and apply the holistic environmental protection process (EPP) model as a theoretical framework. We ask what the discussion on domestic passenger transport has focused on in three arenas. What kind of key features related to the management of climate effects of transport have been framed as important or neglected? 

2 The Environmental Protection Process framework
Emergence of environmental problems and responses to them are complex processes. A handful of theoretical models have been developed to comprehensively address the environmental protection processes, but these have rarely been applied to empirical social science analyses. To understand the discourse related to reducing CO2 emissions from transport, we refined a version of the environmental protection process (EPP) framework (Figure 1) that can be seen as a sophisticated version of the commonly used dDrivers–pressures–state–impact–rpesponse (DPSIR) framework (Svarstad et al., 2008). It aims at integrating processes through which environmental problems emerge and are managed. 
In contrast to the DPSIR, the EPP framework clearly distinguishes between action and the drivers that shape it, as well as between different stages of the societal response. Both the human environment and the ecological environment are present, as two functionally different but interacting major components of the socio-ecological system. Our version of the EPP model is modified from the earlier versions (Willamo, 2005; Tapio and Willamo, 2008), to make it a suitable tool for the analysis of sets of data with different qualities. In this article we have divided the EPP framework into four stages of the process: Drivers, Action, Impact formation, and Policy response. Because the starting point of our research was transport, i.e. a form of action, we start the discussion from Action. 
As conceptualised by the EPP framework, environmental problems are due to variety of human actions that require intakes from and/or cause outputs to the ecological environment. The intakes and outputs cause ecological changes. The primary change (increase of the CO2 level in the atmosphere) may induce secondary (and tertiary, etc.) changes, such as the rise of global temperature, and the increase of extreme weather events. Some of the ecological changes cause human impacts such as flood damage.
Only some of the changes and impacts are noticed and defined as environmental problems (Lyytimäki et al., 2011; 2012). Other changes and impacts can be valued as positive or they may be considered insignificant. Problem definition includes the valuation of past trends and current state, but also considerations of future risks. A target, such as the International Panel on Climate Change’s target of keeping the planetary warming below  2°C compared to the pre-industrial era, is determined based on the problem definition. This often leads to the adoption of an operational target, such as the reduction of greenhouse gas emissions by 20% by 2020 in the EU. When a target is set, measures focusing on one or several components of the socio-ecological system should be determined. In practice, there is often a lack of agreement on problem definition, targets, and measures (Assmuth et al., 2009). 
The measures can be directed at any component of the EPP framework. There are, often, however, either anticipated or surprising side-effects. These can occur at different components of the framework than the one originally targeted by the measure. 
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Figure 1. The Environmental Protection Process (EPP) framework.

The framework identifies individual, societal, and ecological factors as well as infrastructure as fundamental drivers of human action. Individual factors include e.g. personal level resources such as wealth or knowledge, and personal characteristics such as intelligence (Gardner, 2006). Societal factors include, politics, science, economy, and mass media. Aspirations of individuals are embedded in and modified by social and ecological factors and infrastructure. Ecological changes caused by action are also new ecological factors influencing human action.

3 Three cases
Our analysis is based on three sources. First, we use material describing the views of upper secondary school students about the future of transport. This consists of 53 single-page essays written in 2010 by students at three schools in southern Finland. They represent different living environments: metropolitan area, medium-sized town, and countryside. Half of the students of each group were asked to write on "Transport in 2020" and half on "Transport in 2050". They were asked to describe how the transport system and volumes have changed and which transport modes are being used in the year in question. In addition, they were asked to describe how the problems of transport, such as congestion and emissions, have affected transport, and what kinds of responses have emerged[footnoteRef:2]. This material allows us to focus on the views of teenagers (aged 15 to 17) who are reaching the age of having a driver’s licence, and are already independently using public transport, cycling, and light motorised vehicles.  [2:  Details are available in the project report (Tapio et al., 2011).] 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Second, we employ a sample of articles from Helsingin Sanomat (HS), the leading Finnish broadsheet newspaper. We focusing on car tax reforms of 2008 that introduced a CO2 emission based elements to the car purchase tax and the annual tax. Simultaneously, the average vehicle purchase tax level was cut by a sixth. This material comprises 131 news articles published between January 1st 2006 and April 30th 2010. HS has a circulation of 370,000 copies, and it is read by almost a fifth of the Finnish population on a daily basis, and thus can be considered to provide a reasonably representative of the mainstream news debate in Finland[footnoteRef:3].  [3:  The data collection and content analysis is outlined in Nygrén (2011), and the results on the temporal development of the debate in Nygrén et al. (2012). ] 

Third, we consider “expert” views about the future of Finnish transport sector to 2030. The material consists of 32 interviews conducted in 2009. We using used a wide definition of expertise, . We searchinged for variety in terms of education, transport mode or field the respondents were familiar with, background organisation (administration, business, research, politics, and NGOs), age, and gender. The interviews were semi-structured, lasted about 1.5 hours each, and were taped and transcribed, producing over 600 pages of transcripts. The interview questions covered possible future mobility patterns and drivers that shape them, climate change and Finnish responses to it, and various policy measures (Varho and Tapio, 2013). 
In terms of what is being sought, the newspaper material focuses on car taxation, and is edited for broad audiences, while student essays and expert interviews are discuss more widely on transport and reflect private views. This variety provides good coverage of views to be found in the Finnish climate transport discussions. The first two sets of material were analysed through quantitative content analysis to determine how many references were made to each element of the EPP framework. Qualitative observations about the core content and framings were also noted. The expert interview questions were largely based on the EPP model, and most elements of the model were covered in the interviews. Therefore we did not consider how many times each was referred to but, using qualitative content analysis, the focus is on the framings presented[footnoteRef:4].  [4:  All material is in Finnish and direct quotes have been translated.] 


4 Results
The issues
The percentages of articles or essays that contained a direct mention of a given element of the EPP framework are presented in Figure 2. The contents of the two cases differed notably. The main emphasis of the media debate was on the measures aimed to mitigate environmental problems and on the societal factors. This is explained by the focus of the material on news items specifically describing the car tax reform as an environmental policy measure. Also individual factors, action, emissions, targets, and potential side-effects of the reform were often discussed. 
The student essays emphasise the measures to mitigate environmental problems, actions causing the emissions, individual factors, infrastructure, and problem definition. Side-effects of measures were not dealt with. The focus is more on issues that are important to youth's personal lifestyles while more distant issues such as policy targets were not dealt with. In both sets of material, ecological drivers and the ecological and human impacts of emissions receive little attention, with discussions focusinged on concrete and human-centred impacts of certain policies and actions, while far-reaching and comprehensive visions are rare. On the whole, the student essays include more negative framings compared to the newspaper articles, often highlighting risks and containing dystopian images of the future. The articles in contrast tend to emphasise the positive impacts of the car taxation reform. 
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Note: Media results modified from Nygrén (2011); Nygrén et al, (2012.).

Figure 2. Percentage of essays/articles containing a reference to EPP. 

We define “action” as included in the EPP framework, as domestic passenger transport in Finland. In terms of CO2 emissions, both the volume of transport and the modal split are significant. The future volumes of various transport modes were discussed extensively in the interviews. The interviewees’ views vary greatly among, but all experts accepted that current trends can change. For example, passenger car use was often assumed to stop growing and even to decline, as a result of various policy measures, and changes envisioned in the drivers’ responses envisioned. In the student essays, however, the traffic volume growth in practically all transport modes was often considered inevitable, but changes in technology (“ecological engines”) are were framed as an efficient solution to the emissions problem. Also public transport and soft modes were thought to likely become more efficient.
In the media, transport volume growth was discussed along with a possible declines in public transport use as a result of decreasing costs of private cars. However, although action was mentioned in two thirds of the articles (Figure 2), transport or mobility was seldom the main subject of the news items. 
Motorcycles, mopeds and microcars appear as particularly relevant for youth, whereas experts often disregarded them, despite their increased popularity in Finland. They can be used at the age of 15, and are particularly popular in the countryside where public transportation is limited. Many students discussed road safety, although the topic was not named in the assignment. Theyt seem to consider transport as dangerous and the safety issues of traffic as very important.
In quantitative terms, the media and the essays show similar results; emissions are discussed more than their impacts, and ecological changes more than the human impacts (Figure 2). The amount of CO2 emitted, obviously depends on factors such as the technology involved and the fuel used. It was assumed in all cases studies that these would not change spontaneously, but rather as a result of policy initiatives. In addition to CO2, both the news and expert material, expected saw particle emissions expected to increase in Finland as a result of switching from gasoline to diesel cars. Otherwise the increasing share of diesel cars was welcomed, because of their lower CO2 emissions.
The student essays referred to many kinds of emissions; CO2, “pollution” in general, noise, dust, etc. Climate change and other environmental problems were often discussed as a single issue that will either improve or not. The students sometimes confused air quality, climate change, and even ozone depletion with one another. Some experts noted that the word “emissions” is nowadays often used as a synonym for CO2 emissions in Finland; this may explains the students’ mistake to some extent. 
All the experts share the climate consensus and considered CO2 emissions to be a cause of climate change., although Although many did not give any arguments specific support for this view, a few referred to the International Panel on Climate Change and the nearly uniform view of the scientific community. It was assumed that in Finland climate change would contribute to increasing rainfall and storms, warmer weather, reduction of snow cover, and changes in vegetation. 
In the media, the existence of anthropogenic climate change was unquestioned, but not explicitly discussed; no climate change denial or sceptical views are presented. Few students questioned climate change either, but the anticipated ecological changes are not well understood; they also sometimes confuse CO2 with pollutants that could cause respiratory illnesses or directly damage vegetation. They have extremely pessimistic views about climate change; when it was discussed, there are were often references to catastrophes. In spite of awareness of climate change, transport volumes, emissions and resulting environmental problems were often expected to continue to grow: 
	People are also much too lazy to change their lifestyles in any way before they are knee-deep in the water from melting glaciers and nearly suffocated by their own pollution! (Essay describing 2050)
	Emissions from transport have already affected the environment a lot. Leaves and needles of trees have started to deform, the climate has warmed so much that winter cannot be called winter anymore, and animal species have become extinct as a result of risen carbon dioxide levels and temperature. (Essay describing 2050)
The experts were not asked about all human impacts of climate change but only what kind of impact the climate change would have on Finnish transport by 2030; few had thought about this. When asked, most believed that the climate change would not significantly alter the conditions in Finland by 2030, although warmer winters might lengthen the cycling season. In longer term, post 2030, they felt that climate change might affect Finnish forests and thus the paper and pulp industries, reducing freight movements. Global food crisis, rising fuel prices, and mass migration to northern countries were also mentioned. 
Usually the experts focused their attention on climate change mitigation,.; a Even adaptation measures being were thought to affect transport more than direct ecological changes. Increased flood management, for example, is already taken into account when planning new roads. In the media, the same preoccupation with policy impacts was discernible. In all cases, climate change was framed as inevitable, but its detailed effects on different functions of society were very unclear. This was particularly evident in the student essays, where human impacts were rarely addressed. When mentioned, it was essentially general speculation regarding the well- being and happiness of individuals. 

Policy assessments
Regarding policy responses, some attention isn given to climate debate, focusing most on measures that most directly touch people, probably because these are more easily comprehended. Problem definition, on the other hand, is not a very concrete process. It was only rarely addressed in the media. Since climate change has already been widely accepted as a serious environmental problem in Finland, it inspires little discussion per se. However, a few interviewed experts emphasised that climate policy should be made rationally, “based on facts”, and “taking economic realities into account”. This implies that climate discussion was sometimes considered overly emotional and climate policy measures excessive. 
Most of the discussion about the problem definition – both in essays and interviews – was about how seriously various actors will take climate change and how willingly they will participate in actions to mitigate it. Many experts thought that young people would be more ready for change, but a few questioned whether the young people, once they grow up, are likely to be any more radical or environmentally conscious than their parents. The student essays did not indicate that young people would significantly change their behaviour voluntarily.
Most experts assumed that attitudes and values change very slowly. They believed that the number of climate sceptics is decreasing, and that ordinary people consider climate change a noteworthy problem, but still do not personally experience it strongly enough to modify their behaviour. Only a major climate-related disaster was expected to be able to change this. 
The experts argue that people do not understand the necessity or the breadth of societal changes that the climate change requires. The views of political decision makers are mixed: politicians being either thought to take climate change more seriously than average citizens, or to follow public opinion or initiatives of the public administration.
Few experts thought that the business sector would spontaneously start cutting emissions. Instead, the driver was thought to come either from public policy or consumer pressure. Some interviewees brought up the economic opportunities of climate-friendly solutions. 
There is little political target setting was not discussioned in the media or essays. The emission reduction was framed as an established externally determined target, which might not necessarily be met. In particular, the EU was seen to direct Finnish target setting, and to be more ambitious than Finland would be in isolation. International climate negotiations were thought to be very challenging, and most experts were pessimistic about their outcome, believing, nevertheless, that the EU was committed to existing targets and that these would become more ambitious over time. They mentioned biofuels and stricter car technology standards as the only policy fields in which Finland may become proactive. Some considered CO2 as a sort of a proxy; as an attempt to cut the emissions contributes to other goals such as improving air quality, and making society more efficient and pleasant to live in. Additionally, the business potential in bio-, environmental and energy efficiency sectors were  perceived as significant drivers of climate policy. International or intergenerational justice aspects of climate change were not referred to in the material.
All considered measures aimed at reducing the CO2 emissions important topics. Separating the discussion of measures, their impacts, and possible side effects is not, however, always possible. The experts noted that transport is a complex sector, consisting of innumerable individual choices, and is not necessarily affected by comprehensive measures but rather through a plethora of smaller tools. Students suggest technology-oriented measures such as ecological fuels, hybrid cars (and more futuristic innovations), and more efficient emission control, but their main emphasis is on other topics, including a wide array of legislative or administrative tools such as taxes and congestion charges, renewal of driving licence protocols, subsidies to public transport/biofuels/new cars, and limiting transport especially in city centres. General suggestions include more telework, virtual travel, car sharing, and the improvement of public transport. 
Expert views were also diverse and; especially the most significant difference concerned regarding the role of technology:. Many students believed that the environmental problems could be solved by better technology alone. Technological improvements were expected to be considerable and fast, but there were few references to how people might change their behaviour. , althoughThe experts recognised the need for . behavioural change was recognised. The essays perceive possible measures as distant from everyday activities; e.g. one student suggests, 
	In a laboratory far away in the middle of nowhere, scientists develop all the time new ways to make transport more environmentally friendly. (Essay describing 2050) 
The impacts discussed were nearly all indirect, not affecting mobility itself but rather the individual or social factors, infrastructure, or the technology involved. Only juridical-administrative measures (Sairinen 2000); i.e. direct norms that would prohibit the use of cars in certain areas, would be directed at actions themselves. The experts considered this them the the least desirable methods for controlling behaviour, but accepted technological norms. Economic policies they considered to be by far the most effective tools. 
The car tax reform of 2008 was considered an effective measure to reduce emissions in the media material:
	Due to the advanced motor- and cleaning techniques, the exhaust gases of new cars are much cleaner than in old cars. (News article, 15 September 2006)
	Political parties are ready to change car taxation in order to mitigate climate change. (News article, 10 February 2007)
	The government's carrot diet works. (Editorial, 22 March 2008)
Many possible impacts of the reform were seen as positive by the media, although 33% of the articles took a negative view of the legislation (Nygrén, 2011). The experts, on the other hand, nearly unanimously considered the reform positive, being just, modern, and neutral. The new tax was also thought to demonstrate that economic policies can be very effective. 
A few experts argued, however, that taxing car use rather than ownership would be even fairer by placing a heavier burden on those who actually drive – and pollute – the most. Fairness was much discussed in the material, often referring to the polluter-pays-principle. Consumption-based taxes were, some argued, to be unfair to those individuals who have few alternatives to the automobile, especially in the countryside, and that generally increasing taxes and other costs of transport have more significance to the less privileged who least can afford any raises. 
The experts also discussed biofuels, and in particular that unsustainable production of biofuels could contribute to global food crisis and loss of biodiversity, and merely transfer CO2 emissions from transport to the agricultural sector. The possible side-effects of biofuel production were considered the most significant negative side-effects of all transport policy.
Side-effects were discussed extensively, although not in the essays. The experts often envisioned positive side-effects to result from policies that reduce road transport, because, for example, they would decrease emissions other than CO2, and “rationalise” logistics. Increased cycling could lead to health benefits. The experts also considered synergies that could result from using several measures simultaneously; e.g., a moderate use of economic measures could significantly enhance the impact of information policies. The media articles and the experts also brought up such positive side effects of a the tax reform as the renewal of the car fleet and the stimulus to more rapidly develop cleaner technologies. A potential negative impact was that that share of diesel cars was expected to grow, increasing particle and nitrogen oxides emissions. Concerns were also expressed regarding the decreasing tax level for most cars that could cause a rebound effect by increasing car density[footnoteRef:5]. In the spring of 2012, based on the events, and possibly on public debate, the car tax was raised and the progression made steeper.  [5:  The data suggest that the fears are justified; cars per 1000 inhabitants increased from 484 in 2007 to 551 in 2011 (Statistics Finland, 2012; Trafi, 2012).] 

Social factors, individual factors, and infrastructure are the most commonly cited types of drivers affecting transport, by both the media and in student essays; ecological factors were rarely mentioned. The experts also brought up long distances travelled in sparsely populated parts of the country, as well as the challenges posed by a cold climate in adopting electric vehicles. Infrastructure was mentioned in a half of the essays, especially in relation to urban sprawl and community structure, as well as location and characteristics of the road and bicycle path networks. The general consensus among the experts was that in the long run, land-use decisions are the most important policies, and that if the current trend of urban sprawl continues, it will be impossible to significantly reduce the traffic volumes or the use of private cars. The media often sees reductions in traffic volumes as unrealistic.
The newspaper articles contain only incidental mentions of roads, rails, and other infrastructure. Experts, on the other hand, discussed these extensively, hoping for considerable investments into the railway network, bicycle paths, and sidewalks. There were serious doubts, however, whether sufficient funds for these projects would be found.
In contrast to the media representations, the student essays emphasised individual factors over the social. These include changes of values and attitudes, and the perceived attractiveness of modes of transport[footnoteRef:6].  [6:  This is in line with the findings of Tapio and Willamo (2008) and Flamm (2009).] 

In addition to transport policy and discussion on climate change, other societal factors that affect transport were discussed in the three cases, including the economic situation in Finland and globally, demographic changes, and need for transportation.  Social interaction was named as a driving force. While some experts believed that it would require transport, others hoped that the local social contacts would become more important, with people participating in neighbourhood activities, instead of driving to hobbies on the other side of the city. Freedom of movement was considered a basic human right by the experts, so few restrictions to mobility were envisioned. A few experts also considered the right to a passenger car to be sacrosanct in the Finnish society.

5 Conclusions
Some common elements were found in the different Finnish climate transport discussions. While the experts were more knowledgeable about transport and climate change than students, both groups presented very similar views. The main differences included the students’ optimistic framing of transport technology, and their focus on matters close to their personal lives. 
All the cases examined indicated a lack of scepticism on whether climate change is being brought about by human behaviour, although it appears to be difficult to envision what the concrete impacts would be. Problem definition centred on whether the issue is taken seriously enough by various actors. Pessimism abounded about how “the people” or “others” fail to truly appreciate the need to change transport patterns. Our results indicated, however, also have encouraging aspects. In particular, the experts used a frame that merged economic and environmental goals, emphasising the economic benefits of climate policy and of a more energy-efficient transport sector. , and sStudents connected climate change with catastrophes and low-emission futures with happiness and well-being. 
In all cases, policy targets were taken as a given. In the expert interviews, Finland was uniformly thought to be a conscientious follower, rather than a leader in climate policy. Perhaps somewhat surprisingly, the EU Energy and Climate Package was not mentioned once by name in either media or student writings, although climate targets were sometimes discussed. The experts did not know the EU Package in detail, either, but considered the most significant aspect of the Package to be the quantitative targets and the most problematic aspect the biofuel targets. 
Most of the discussion in the cases focused on at changing the use of transport, with considerable attention being given to economic measures’ impacting on the Finnish economy, competitiveness, and individual citizens. Effectiveness and acceptability of policies were seen as important process-oriented criteria whereas by far the most discussed value-based criterion was justice. Economic measures were seen as potentially being unfair to the less well- off and for the people living in the countryside.
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