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1.0 Introduction

This resource is for tutors who are interested in exploring the impact of field work activities with their students and provides an accessible way of introducing an interesting aspect of Education for Sustainable Development (ESD) into the curriculum. It is also of value to departments who are concerned with evaluating and managing the ‘footprint’ of their field courses. 

It is based around a bespoke field work carbon calculator, which is in an Excel spreadsheet format. Additionally, ideas on how the use and evaluation of the calculator can be embedded into the student learning and assessment experience are provided. 

Tutors are invited to use the calculator and notes as they see fit, whilst acknowledging the original authorship. Any comments about their usability, effectiveness and ways that they might be improved are welcome. 

The creation and testing of the calculator has led us to speculate further on the scale of the carbon footprint of fieldwork across UK GEES departments and the possibility of creating a data base of completed field work calculations to help answer this question Therefore, we would also welcome any examples of completed carbon footprint calculations if colleagues would like to share them. 

Please send any observations or completed spreadsheets to:

Tamara Hunt 

Research Assistant

Department of Geography & Development Studies

University of Chester

Parkgate Road

Chester

CH1 4BJ

Email: tamara.hunt@chester.ac.uk
Tel: 01244 511235

2.0 The field work carbon calculator

The carbon calculator consists of seven worksheets within a Microsoft Excel 2003 file. Key data entered into each worksheet are carried forward to the final ‘Totals’ page. In some places (e.g. the calculation of CO2 emissions for air travel), the user is directed towards external web sites which will provide additional figures to be entered into the worksheets.

The fieldwork footprint is based around four core themes:

· Transport

· Energy

· Food

· Consumption and waste

The final total footprint result is shown in kilogrammes/tonnes of CO2, with a pie chart showing the relative contribution of each of the themes listed above. A further breakdown is also provided, showing the fieldwork footprint per person and per person/per day. This provides a basis for comparison with average per capita emissions in the UK.
Some practical considerations

The calculator is designed to work in a wide range of field work contexts, in both the UK and abroad. It may prove particularly effective for residential fieldwork, based in field centres or hostels, and when a fairly regular pattern of daily activities emerge. Ideally, information for each of the four themes needs to be collected to facilitate a rounded assessment of the impact of a field course, although you could decide to focus on a smaller number of topics.

Early experiences suggest that the calculator works well if data are entered throughout the field course (perhaps once a day), which allows participants to watch the footprint grow in ‘real time’. However, this will not always be possible, not least when there is no access to a computer or the World Wide Web. For circumstances when no computing facilities are available, a data collection pro-forma has been created, allowing the figures to be entered into the calculator once the field course is complete. 

Disclaimer!
Concerns about climate change mean that interest in carbon footprinting is high at the moment and methodologies are becoming increasingly sophisticated. However, even the most complex calculators include generalised assumptions and use average figures. Accuracy is greater when assessing direct emissions, e.g. for energy use, compared to evaluations of embedded carbon, e.g. in food production and distribution. So, like all tools, this calculator provides an approximated answer, giving a reasonable estimate of the CO2 produced during field work, with the potential for further refinement of the methodology in the future. 

3.0 Embedding into learning and teaching strategies

The carbon footprint calculator is envisaged to be, first and foremost, a tool for learning and a way of advancing Education for Sustainable Development. This section provides some ideas about how it might be embedded into learning and teaching strategies and outlines issues that might be discussed with students. It provides some pointers but does not claim to be a definitive guide; tutors will be able to identify other approaches within their own modular and programme context. 

3.1 Data collection and using the calculator

Whilst tutors can collect the required data and complete the calculations, learning is likely to be deeper if this is done collaboratively with students or if they are given full responsibility. Student engagement and ownership tends to be greater when everyone has a role towards delivering a common goal and it is, for example, relatively easy to divide up responsibility for different parts of the carbon footprint calculator between a fieldwork group. Organised in this way, important skills of teamwork and inter-group co-operation are also tested. 

On residential field courses, providing daily running totals (perhaps a different group of students each evening) can help to maintain interest and provide a sense of the relative impact of different activities on different days.

Daily updates may not be practical or may serve to interrupt other work, but returning to the carbon footprint at the end of the field course is advisable to bring the work to some form of ‘closure’ even though final calculations (e.g. the return journey) are not available.

Remember to make sure that decisions about responsibility for the different aspects of data collection are made during the pre-fieldwork activities. Data collection literally begins at the point of departure (e.g. what’s the starter reading in the minibus).

3.2 Reviewing the calculator methodology

The methodology of the carbon calculator is deliberately transparent, with the formulas used easily viewable within the worksheets. Therefore, there is a lot of potential to debate the general principles of the method (strengths and limitations) and the specific details of the calculations with students. These discussions could lead to refinements of the spreadsheet and an ‘unlocked’ version of the calculator has been provided for this purpose.

Discussion about specific aspects of the methodology could include:

Flights
Calculating the emissions for flights is complex and there is no agreement on the correct method. As an example, take a look at the Climatecare web site
 for a description of how their aviation footprint is calculated. Furthermore, irrespective of the calculation method, a range of variables will affect the exact amount of CO2 released during a flight (e.g. weather conditions, number of passengers, cargo load, flight altitude). 

The fieldwork calculator recommends using the www.carbonfootprint.com website. A number of sites were tested (Table 1) and this site produced results closest to Choose Climate, which is recommended by Lynas (2007). The Choose Climate website uses a multiplier to take into account the greater damage caused by the release of greenhouse gases in the upper atmosphere. However, carbonfootprint.com was selected for this resource as it enables the more accurate selection of locations (departure and arrival airports). 

Table 1 Example aviation calculations using different web-based calculators (CO2 tonnes)
	Flight
	Carbonfootprint.com
	Climatecare.org
	Chooseclimate.org
	Carbonneutral.com

	Liverpool – Geneva
	0.29
	0.24
	0.24
	0.30

	Newcastle – Geneva
	0.32
	0.26
	0.32
	0.30

	Bristol – Mallorca
	0.43
	0.31
	0.46
	0.40

	Liverpool – Murcia
	0.49
	0.39
	0.44
	0.50

	Birmingham – Naples
	0.51
	0.39
	0.53
	0.50

	Manchester - Chicago
	1.44
	1.70
	1.69
	1.40

	Heathrow – Hong Kong
	2.22
	2.81
	2.60
	2.20


Transport

A point for debate is whether student and staff travel to the departure point should be included in the footprint calculations. This is particularly relevant for field work taking place out of term time, when many students will need to travel from elsewhere to a central point to depart for the field trip as a group. Pre-departure travel can be included by, for example, using an additional day in the transport sheet.
Energy and fuel

Energy/fuel for heating and cooking will often be a significant portion of the footprint of a field course, although sometimes this information will not be easy to access, particularly if it isn’t practical to take meter readings. An alternative, if possible, is to use information provided on energy and fuel bills, perhaps working out a daily or weekly average. This, in turn, raises questions about the need to account for seasonal variations (both climatic and visitor numbers). 

Renewable energy

Check to see if any green tariffs are in operation and what percentage of electricity is provided from renewable sources and then ‘weight down’ the units used accordingly. If your field course is based at a location where the electricity is generated completely from renewables then the CO2 can be set to zero. 

Food 

The ecological impact of food production and transportation is increasingly newsworthy, but it remains a challenge to meaningfully calculate the carbon footprint of these processes. An accessible introduction to the carbon footprinting of products (including food) is provided by the Carbon Trust
. The food component of the field work calculator is based on the method devised by Michaelis (2006). It calculates the amount of CO2 based on the ‘normal typical’ diet of an individual. 
Whilst acknowledging the limitations of this generalised approach (including the variations in food systems between countries), reflecting on the carbon footprint of food is a good topic for discussion with students, a debate which might be situated within the actions of many field centres that make concerted efforts to source their food locally. The relative impacts of organic vs. non-organic production and different diet-types might be considered too. 

Consumption

Building in the total expenditure per person goes some way to accounting for the embedded/secondary carbon in products that we consume (e.g. clothes, electrical goods and entertainment). Discussions might consider whether expenditure should include the purchase of field work-related items before the field course itself. If specific field work ‘kit’ has been bought, should the cost figure be reduced proportionally to take account of its predicted re-use again in the future? 

Paper

The amount of CO2 for paper has been calculated based on a method described by Francois (2003). It begins by calculating total CO2 emissions based on the energy used by the paper industry for a year (MacLeay et al, 2007). This is then divided by the number of reams of paper produced, which is calculated using the total profit for the industry divided by the average cost of a ream of paper (Laverty, 2003). This gives an indication of the amount of CO2 produced per ream of paper, which can then be broken down to g CO2/sheet.

The calculator does not differentiate between new and recycled paper. The energy used in the two processes differs. How might this be reflected in the calculator? What if only recycled paper is purchased? Does it have a lower footprint?

3.3 Reflecting on the outcomes

Assuming a degree of accuracy in the data collection and calculations, arguably the greatest value of this resource lies in the review and discussion of the final outcomes. 

The calculator provides a final overall total, sub-divided into eight components. The size of each component is an important topic for discussion. What is the relative influence of transport, energy, food and consumption/waste on the overall footprint? How do these percentages compare to the students’ expectations (indeed asking participants to make a prediction on the relative size of the four themes before departure is an interesting exercise and forms a basis for subsequent comparison)? What might have been done differently to reduce the footprint? Different hypothetical scenarios can be experimented with. What is the lowest feasible footprint for the field course to the same location and for the same duration? 

The final figures come more to ‘life’ when comparisons are used and the final totals page provides a comparison with the per capita UK average. How does the fieldwork footprint compare to this? To what extent might a field course be deemed unethical if its footprint per person is larger than average? Should departments pursue carbon offsetting strategies, investing in projects which may absorb or prevent the release of equivalent amounts of CO2? Moreover, how does the final field course footprint compare against the reductions that are predicted to be necessary to counter the worst effects of climate change? Many argue that global average temperatures should be prevented from exceeding two degrees above pre-industrial levels. Monbiot (2006) estimates that to achieve this average personal emissions will need to be about 1.2 tonnes by 2030. Do any current field courses get close to this figure? What could be done to achieve this target? What are the implications of all of this for lifestyle choices in the future? 

Comparisons can also be made between field courses run within the same department. How much does the location of field work affect the footprint? Do overseas trips always have higher footprints than UK-based trips? What is the impact of accommodation type and any ‘green’ strategies pursued by field centres? 

Finally, there is the potential to make comparisons for the same field course over time. To what extent are there significant variations in the footprint and what causes these? It is also relatively easy to build in a competitive dimension – will this year’s field course have a lower footprint than previous ones? The final ‘Totals’ page provides a figure for footprint per field course participant. Individuals can take this further and use the calculator to work out if they lie above or below this average. Who has the lowest personal footprint for the field course? In turn, all this has the potential to heighten student sensitivity to the environmental impact of their activities, particularly when planning and executing independent project work.

3.4 Assessment

If considered appropriate, a range of the topics discussed above could be translated into (individual or group) assessment exercises, for example: 

· Short oral presentation reviewing the ‘running total’ or final footprint;

· Written assignment evaluating the effectiveness of the carbon calculator methodology, highlighting its strengths and limitations;

· Spreadsheet assignment, showing refinements to the carbon calculator methodology, with an associated written rationale for the changes;

· Reflective discussion on the extent to which engagement with the carbon footprint of fieldwork has served to enhance understanding of human/environment relationships (even personal behaviour), perhaps as a part of a fieldwork diary exercise;

· In light of the findings, an assessment of the changes that would be necessary to reduce the carbon footprint to a specified CO2 target;

· Over time, as a secondary data base develops, a comparative discussion of the reasons for variations in the carbon footprint of different field courses.
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