Moving from SD reporting to evaluation: the sustainability assessment model

By Jan Bebbington and Bob Frame

Introduction

This paper describes how organisations that wish to understand their sustainable development (SD) impacts may move beyond reporting their impacts (e.g., by way of a triple bottom line report) to evaluating how their activities create sustainable development profiles or signatures.  The sustainability assessment model (hereafter SAM) is described as one possible mechanism by which such an evaluation could take place.  SAM has been developed by BP (in conjunction with the University of Aberdeen and Genesis Oil and Gas Consultants) and has recently been presented to a variety of New Zealand businesses and public sector organisations.  Feedback obtained from these presentations is combined with a description of SAM to open up discussion as to whether or not and how, SAM could be used to help organisations develop more sustainable ways of operating.

Sustainability Assessment Model

The model has been developed over the last three years from a mix of primary research, conceptual work, and applications of the principles within real projects at BP.  A mix of projects have used SAM including a variety of oil and gas field developments, gas generation from landfill, and a forestry planting scheme.  SAM has been found valuable in use.  For this paper we use a typical oil and gas field development to explain SAM.

Outline of approach

SAM follows a four-step full-cost-accounting approach (Bebbington et al. 2001).  First it defines the focus of the cost exercise (the cost objective) as being a discrete project (an oil and gas field development).  The project focus has been specifically adopted because oil and gas companies organise and control their activities on a project basis.  This is not to say that an assessment of an organisation’s impact on sustainable development is not an important and useful level of analysis.  In such an analysis, however, it is less easy to pinpoint specific causes of sustainable development impacts.

Second, the boundaries of the modelling exercise have been defined widely.  SAM tracks a project’s sustainable development impacts over its full life cycle.  For oil and gas development this starts with exploration drilling; the design of (for example) a drilling and production platform; the construction, installation and commissioning of the platform; followed by the production of oil and gas; and the eventual decommissioning of the platform.  These parts of an oil and gas development are (usually) directly controllable by a project management team.  SAM, however, extends the analysis beyond extraction of oil and gas and traces the external impacts — from refining, to the manufacture of products from oil and gas, and eventual product use.  Thus SAM examines cradle-to-grave impacts of an oil and gas field.

The third aspect of SAM has been to identify and measure the impact of the project.  Impacts have been examined under four headings: economic, resource use, environmental and social impacts.  The activity data from which to impute impact has been drawn from the actual activities of a project (such as hours worked on the project, number of people employed, number of barrels of oil produced, amount of water used, amount of materials used in fabrication, waste produced, and estimates of the financial performance of the project).  This activity data is then either used directly in the model or used to impute the economic, resource use, environmental or social impacts.

The final step undertaken has been to monetise the externalities identified as arising from the development of the oil and gas field.  Monetisation is the most difficult and contentious element of full-cost-accounting, for both practical and philosophical reasons.  First, for many people, the problems that SD seek to address arise from fundamental structural and spiritual problems within society.  The ‘deep greens’ would suggest that a belief that one can reduce ‘the environment’ (for example) to a monetary figure is what has caused the environmental crisis in the first place.  Hence, to seek to remedy the problem by adding more of the very thing (economic calculative rationality) that caused the problem is at best misguided.  The second set of reservations over monetisation of external impacts arise from the difficulty of obtaining a single uncontested figure for monetisation.  The main approaches to monetisation (the maintenance cost approach and the variety of approaches that come under the broad heading of the damage cost approach – see Bebbington et al. 2001, pp. 63-67 for an introduction) may yield significantly different measures of externalities.  As a result, knowing what the resulting figures mean is often very difficult.  In the case of SAM we have used (in the main) damage cost estimates to monetise externalities.

In summary, SAM follows a generic four-step approach to full cost accounting.  The focus of the model is on a discrete project with the boundary of analysis being cradle to grave.  Impacts are quantified in physical terms and then monetised using a variety of methods.  What is being modelled is the outcome of the transformative event (in this case the development and use of an oil and gas field) as it affects capital categories.  What happens with oil and gas field exploitation is that natural resource capital (the oil and gas) is transformed into economic benefits (for the firm extracting the oil and gas) and social benefits (in the form of mobility, heating, and products produced from the oil and gas).  At the same time, social costs (e.g., the social costs of mobility, including road deaths and congestion costs) and environmental costs (e.g., global warming impacts from combustion of fossil fuel) also occur.  SAM seeks to model (in fairly simplistic terms) the changes in capitals that arise from the transformative activity.  The following sections outline in more detail each capital element within SAM.

Economic flows

The economic flows recorded in SAM are the most straightforward.  These flows represent the total economic benefit that accrues from the project to the economic entity for which SAM is being calculated.  For an oil and gas project this is the total barrels of crude that will be generated by the development multiplied by the estimated crude selling price over the life of the project.  This amount is that which will be captured in the accounting systems of the organisation over the life of the project and is therefore the non-externalities of the project.  The total revenue from a field can be split in any manner that is helpful to the organisation undertaking the exercise.  In the case of BP, total revenue has been split according to who receives the income: shareholders (via dividends), Government (via taxation), operators (via capital and revenue spending on the project), social investments made by the project and BP (for the amount that is reinvested in the business).  While these flows will have resource, environmental and social impacts, these are not captured under this category of flows.  Rather, the external impacts from the underlying economic activity are dealt with under the remaining categories.

Resource use flows

The identification of resource flows within SAM is an attempt to capture the value of resources used to the extent that payments made (and captured under economic flows) do not fully account for the use of resources (there is a need to ensure that double counting is avoided).  In theory, economists value environmental change arising from resource use on the basis of the “economic rent of depleted resources” (Ekins 2000, p.12), which is itself estimated in a variety of ways (net price approach, present value approach, or user cost method).  There is no consensus as to which approach is the correct one.  What is clear, however, is that one important aspect of resource use is that once used the resource cannot be used in the future for an alternative, possibly more valuable use (i.e., there is a cost of using up a resource; see Vase (1998) for an explanation of this type of adjustment).

Resources identified in the model are oil and gas (the principal category), water, energy, raw materials, intellectual capital, and infrastructure.  These resources represent a negative externality (i.e., an overall external cost) as the net effect of their use is to reduce the array of resources available for future use.  While the overall effect is a negative impact, there are positive flows within this subcategory (i.e., where a project can be seen to develop intellectual capital of individuals or the organisation) that offset the negative figures.

Environmental flows

Environmental externalities (which are again negative figures) arise primarily from the environmental damage incurred by the use of oil and gas resources.  While resource use and environmental damage are both categories of impact, that fall on the natural environment, due to the different nature of these impacts SAM identifies the impacts separately.  In addition, given the oil and gas industry is an extractive industry, the (in some ways artificial) separation of impacts is useful to project evaluation.  In particular, the degree of control that a project exercises over resource impacts is higher than that of environmental damage as factors such as the reservoir recovery ratio is more within the control of the project than the pollution impact from final product use of oil and gas products (such as in transportation).

SAM includes four categories of environmental impact: damage cost estimates from emissions to the atmosphere (including product use); depreciation of properties that arises from noise, odour and visual nuisance; land area unavailable for use due to installations (which is termed footprint), and damage costs that arise from wastes created in the process of developing an oil and gas field.  The first and last categories of impact are the most significant for an oil and gas field development.

Social flows

Modelling the social flows from an oil and gas field development was the most difficult aspect of the construction of the model.  Three distinct elements are captured under this heading and that combine (i.e., there are positive and negative externalities) to create a net positive social benefit.  The three elements are the external impact of employment, how a project contributes more broadly to creating a socially sustainable society, and the social impact of the products that arise from oil and gas field development.

Social externalities of employment have both positive and negative aspects.  The positive externality of employment is the multiplier effect that arises from direct employment.  This benefit is offset by the negative impacts of deaths and accidents, that arise during employment.  Costs of deaths and accidents are those that are deemed to exist above the costs paid by the entity itself (e.g., in compensation to employees or their families).

It proved very difficult to identify how a project contributed to a socially sustainable society, because what constitutes a socially sustainable society is itself difficult to determine.  However, it was believed important to try to consider this aspect of project impact.  As a result, this part of SAM draws on the UK Government’s Strategy on Sustainable Development to outline the characteristics of a socially sustainable society.  The headline indicators from the UK Strategy were examined and all those indicators that had an explicit social orientation and which were not captured in any other part of the SAM were identified.  This resulted in four categories, which, if improving, would lead to a more socially sustainable society.  The categories are tackling poverty and social exclusion, equipping people with the skills to fulfil their potential, reducing the proportion of unfit housing stock, and reducing both crime and the fear of crime.  In identifying these categories, SAM suggests that if a project results in impacts upon these four indicators, then it will affect (in either a positive or negative manner) the social sustainability profile of the project.  The difficulty then faced is how to identify a link between a project and these indicators.

For an oil and gas field development it proved very difficult to make any direct linkages between the above indicators and project performance.  What has been done, therefore, is to make an indirect link between taxation, which is paid over the life of a project, and how taxation spent by the Government is likely to impact upon the indicators of social sustainability.  In order to do this, the total taxation paid is proportioned to spending department (e.g., health, education and transportation) using taxation data published by the Government.  The benefits arising from spending in each spending category are then estimated.  For example, the question asked is for each pound spent by the Government on health, what social benefit (in financial terms) is generated by the expenditure?  A mix of data sources has been used for the tax factors, although these data were difficult to obtain.

The final category of social impact identified in SAM is that of the products (which are mobility, heating, and petrochemical-based products such as pharmaceuticals).  The following explanation focuses only on mobility but the principles are applied to all oil and gas products.  Given SAM is a full lifecycle approach, the costs of mobility (transport is a major use of oil and gas) have been reflected in the model in terms of resource use and pollution impact from combusting oil and gas.  At the same time, the economic category within SAM captures the value of oil and gas by reference to the price paid for crude oil.  As a result, there is a need to capture the value that society places on mobility in excess of the price of crude, but also taking into account any adverse consequences of mobility.  The social impacts of products are therefore a combination of two factors, one positive and one negative.  The positive factor relates to the difference between the crude price and the current selling price of fuel, which measures the market’s best estimate of the value people assign to mobility.  The negative factor is the social costs of mobility not identified anywhere else in SAM.  These costs relate primarily to the cost of congestion and road accidents (data drawn from Samson et al. 2001).  The resulting figure is a net positive amount.

As is apparent from the above, the social impacts of a project have presented the greatest challenge in the development of SAM and have involved the least certain methods for estimating cost and benefit.  At the same time, however, it is these social issues that dominate public policy discussions of the contribution the oil and gas industry makes to society’s pursuit of sustainable development – and as such we believe it is valuable to have the issues represented in some manner in SAM.

Combining the flows and evaluating for sustainable development

The modelling of the transformation that an oil and gas project creates and the identification of what are probably the significant flows in that transformation process is only the starting point of the model analysis.  Converting the various disparate flows into financial terms, however, does allow us to graph them together.  Figure 1 represents the SAM ‘signature’ for a typical oil and gas field development (other types of development have different signatures).
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Figure 1: A SAM signature for a ‘typical’ oil and gas field development

By way of explanation, all of the bars above the horizontal line in Figure 1 represent a positive benefit for a capital sub-category while all bars below the horizontal represent a disbenefit for a capital sub-category (as measured in monetary terms).  The various colours in each bar represent one element within the capital sub-category (as outlined above).  The transformative process of an oil and gas field development is thus described by the signature: financial and social benefits are obtained at the expense of environmental and resource usage costs.

The economic benefit bar is usually the only visible account of an oil and gas field development for the organisation that is undertaking the development.  The signature, however, draws out the externalities (both positive and negative), that arise over the full lifecycle of an oil and gas field development.  Also the major benefits and disbenefits of oil and gas field development (represented in the social and environmental sub-categories) arise after the oil and gas is extracted and are thus beyond the direct control of the organisation extracting the oil and gas or of any one group in society.  In addition, three aspects of the signature dominate all others: the use of oil and gas resources (the grey shading under resource use), air pollution impacts of combusting oil and gas (the blue shading under environmental impact) and the social benefits arising from the product (which is the yellow shading under social impacts).

While an examination of the signature is instructive, it may also be used in a more focused manner to tell a story about whether or not a particular development could be said to be a sustainable development.  In order to make such an assessment, some assumptions about the substitutability between different capital groups are necessary.  Further elaboration on this point is necessary.

We have noted that there are both positive and negative outcomes from an oil and gas field development.  It would, therefore, be reasonable to assume that in each sub-category of capital where the number is positive, capital has been sustained, and where the number is negative, capital has not been sustained.  The extent to which the capital sub-categories can be combined depends on the extent to which you believe that capital is substitutable.  There is a spectrum of views on this matter and these will affect an evaluation of whether or not a project could be said to be sustainable in terms of its SAM signature.

At one end of the spectrum, if all capital is assumed to be substitutable and if the sum of all bars in the SAM signature is positive, then the development could be said to be sustainable.  It is, however, usually assumed that critical capital cannot be substituted (critical natural capital, for example, is made up of those elements of the biosphere that we have only one of).  If this approach were taken then all capitals could be added together, but the project could not be seemed to be sustainable if it resulted in loss of critical capital.  It is not always obvious what critical capital is.  Species are often considered to be part of critical natural capital, but in the context of oil and gas it is not clear if a stable climatic system is critical natural capital.  If a stable climatic system is critical capital then the signature represented in Figure 1 would not constitute a sustainable project due to the air emission combustion impacts of the oil and gas field.  Likewise, thinking about whether or not critical social capital exists is in its infancy.

A further possible position is to allow substitution between elements within a capital sub-category but not to allow substitution between capital sub-categories.  In this approach a project could be said to be sustainable if every sub-category had a net positive impact and if there was not loss in critical capital (however defined).  Under such a decision rule one would tolerate, for example, road deaths, given the benefits that arise from mobility.  Such a principle could be extended to argue that no negative moves in capital could be tolerated if a project was to be described as a sustainable project.  This would restrict substitution still further.  The application of substitution criteria is a value-based decision that can be undertaken after modelling flows in the signature form.

Finally, it is important to note that the need to undertake remediation in order to have a sustainable project could arise from the application of SAM.  In such an instance the loss of capital could be remediated for in some manner.  For example, air emission impacts of transportation could be remediated by planting trees to soak up carbon emissions.  In this instance the SAM signature would change in that a negative impact would be reduced.  Overall the economic bar on the signature would remain the same with the split of the bar being affected by any remediation activities that involved the organisation outlaying money.

Summary
This section has outlined an innovative approach to describing (in physical and then financial) terms the profile of a project in terms of its impact on economic, resource, environmental and social capitals over its full lifecycle.  The transformative process that arises from a project is modelled and the most significant aspects of the transformation are quantified and monetised and used to develop the SAM signature.  The signature is then used as the basis from which to evaluate the extent to which a project could be argued to be a sustainable project.  How the SAM signature is used within detailed project appraisals depends on the normative substitution choices made.

SAM has been developed by BP and used on a number of projects within that organisation.  We believe that the approach is a generic one that could be used to evaluate the impact of property developments using a SD lens.  The next section outlines how the SAM approach could be used to evaluate SD performance of infrastructure projects and organisations in New Zealand. .

New Zealand applicability of SAM

In order to apply SAM as it is currently constructed in a New Zealand context would present some problems as the various constants (such as the tax factors, damage costs and resource values) in the model, which are used to convert physical data to monetary data, are drawn from European studies.  As a result, some modification to the model as presented above is both necessary and desirable.  However, a ‘rough and ready’ SAM could be derived by simply inputting activity data for a New Zealand project.  Having noted this a number of other points should be highlighted.

First, the presentation of a project impact in the form of a SAM signature by over 250 people in 22 groups was viewed as a useful way of presenting project impacts. The majority of those to whom the model was presented recognised the shape of the SAM signature as being plausible for the relationships being described.  Likewise, many could readily imagine the shape of a SAM signature for their organisations activities or for a range of options for activities.  This suggests that SAM captures the implicit knowledge that many have with respect to the sustainable development profile of various activities.  What is evident, however, is that these implicit pictures have rarely been made explicit in a manner that enables a holistic discussion of the outcomes.  This observation leads directly to our second point.

SAM was viewed as a mechanism by which people with competing views as to the impacts of a project could communicate their own concerns and interests to each other.  It was believed that often dialogue between parties who have interests in a project becomes alienating because each cannot easily see the viewpoint of the other.  SAM  was viewed as providing a point of connection between various parties because environmental, social and economic concerns could all be articulated and accepted as being part of the same evaluation.  Further, SAM provides an opportunity for technical specialists to think more broadly than their area of concern and focus.  Several individuals highlighted that this aspect of SAM could be particularly helpful in the likes of consent awarding, community planning, or stakeholder engagement processes.

With respect to this last point, several individuals felt that a strength of SAM was to separate the modelling of sustainable development impacts and the evaluation of whether or not a project could be deemed to be sustainable.  We would also see this as a strength of the model, but would note that the two elements are not entirely separate from each other and decisions made about what to measure in the modelling will make some assumptions about what could be viewed to be sustainable.

Third, responses to SAM focus attention (at least in the oil and gas signature used above for illustration purposes) onto the ultimate purpose of the activity being undertaken – the ‘big yellow’ in Figure 1.  The model suggested to a number of individuals that while business may have had a traditional focus on making a financial return, SAM brings to the fore that the reason why businesses exist is that they have some socially beneficial role within society (e.g., providing goods and/or services that enhance social capital).  SAM suggests that this socially beneficial role is being achieved at the same time as a financial return is made.  We do not advocate a single focus on the ultimate social impact of a product and/or an organisation’s financial return – it seems to us that what to focus on is largely a personal choice.  What is interesting, however, is that SAM appears to engage individuals in thinking more broadly about how their organisations’ function in society than had previously been the case.  Of itself, this may be a useful activity.

Finally, there was concern expressed that some things could not and perhaps should not be monetised and as a result a SAM signature could only ever inform a decision.  We would agree completely with this contention.  One way in which items that would be important to a decision but which would not be amenable to monetisation could be represented would be for them to sit in bubbles around the SAM signature.  In this way aspects of the project, which should be incorporated into any decision, would physically be represented in the same space as the model.  In a similar vein, the impact of a project on cultural and spiritual capital was also observed to be missing from the model.  Once again, given it may be inappropriate to monetise movements in these capital categories, the use of supplementary information to SAM would be necessary.  In addition, there is still much conceptual work to be undertaken in the area of understanding (and then possibly modelling) movements in these capital categories.

Concluding comments

This paper has sought to put in the public domain, in a readily assessable format, information about an innovative full-cost-accounting tool that has been developed by BP in the United Kingdom to evaluate whether or not, and in what manner, a project could be described as being a sustainable development.  SAM has been applied in a number of real-world contexts and has been found to be valuable in helping project managers understand the impacts of their projects on a number of different capitals.  In combination, the ‘signature’ produced by a project along with some decision rules of how one could judge if a project is sustainable may be used to make assessments about projects.  While SAM has been developed in the context of the oil and gas industry, it has potential applicability to other industries.  This paper has also discussed recent reactions to SAM drawn from a number of presentations and meetings held in the early part of 2003 with a variety of New Zealand businesses, public sector organisations and local, regional and national Government.
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