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Introduction
This paper is written from a social constructionist perspective.  Put simply, this contends that some worlds – the social world, the economic world and that part of the natural world that has been altered by humans (the physical environment), but not the world – are as we make them.  We make these worlds through actions that are determined by individual and collective beliefs, logics, cultures and so on.  Such a conception causes difficulties for inquiry because it treats the distinction between cause and effect as problematic.  To the extent that this separation cannot be made, it acts as a constraint on the pursuit of hypothetico-deductive approaches to research.  I want to illustrate some of the implications of this stance by presenting an example.  Because of my background, this relates to applied economics and, particularly, to property development and investment.  However, the vehicle for the discussion is numbers.  We all use them in our different ways, so the issues raised should be of interest to both scientists and social scientists involved in the SUBR:IM programme.  
If “… what is counted usually counts” (Miller 2001, p. 382), then we should be interested in how we choose what to count, how we count (and analyse and interpret the numbers produced) and who does the counting.  In other words, we should consider how numbers are used.  We should also go one step further and consider how numbers use us.  One way to do this is to explore applied economics.  DuGay and Pryke (2002) argue that the material practices that constitute economic discourse do not just operate and characterise markets and economies, they are markets and economies.  In other words, markets are constructed, not given (Callon 1998).  If this is so, the character of practices such as calculations, valuations and transactions will actively shape economic form.  Consequently, we need to know how various calculative practices are deployed by actors in the economy if we are to understand why the economy is the way it is.

How we use numbers (in economics and property)
Economics is partly defined by the language it uses to describe and construct its concepts and models.  Wilk (1996) identifies four types of economic language: 
(i) words ('firms will use less floor space when the rent is increased'); 
(ii) arithmetic (a table with columns of data of occupied floor space per employee and rent per unit area); 
(iii) geometry (a demand curve linking the points identified in the table); and 
(iv) algebra (a function describing the curve).  
In the running example, the expression of the relation between price and amount purchased becomes simultaneously more abstract, more powerful and, apparently, more precise.  In Figure 1, the table describes only those examples of consumer behaviour that have been recorded empirically.  It can be translated into a demand curve.  However, both geometric and algebraic expressions indicate an infinite number of points that have not been observed.  They are simplified mathematical representations of the real world that can be used to predict how it might behave (in none-recorded instances).  There is a tendency to reify such models: to treat the curves as real rather than as assumption-laden and abstract versions of the world.  

Figure 1: Translations of Economic Language
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In moving from economic theory and practice to their business equivalents, professions 'translate' and apply economic language in particular techniques.  Miller (1994) characterises these techniques as interventions: devices for transforming the world through action upon activities, individuals and objects.  The focus here is on a particular technique - the use of net present value (NPV) calculations for the evaluation of investments - because of its relevance to property investment and development decision-making.

Miller (2001, pp 388-391) argues that the crucial elements of an NPV calculation are the timing of future cash returns and the cost of capital; and that decisions may be based on a simple rule - "only projects with a positive NPV are acceptable" (Miller 2001, p. 390).  This combination of characteristics gave power and influence to the technique.  It (apparently) replaced intuition and subjectivity with calculation based on rigorous financial reasoning.  It required the individual manager to consider the time value of money and capital productivity (and opportunity cost).  Its widespread adoption and application was closely linked to the development of a vocabulary of discounted cash flow (DCF).  It contributed to the installation of an economic norm within firms.  It made hitherto un-noted decisions and projects visible, calculable and comparable.  And this last feature - comparability (of NPVs across a wide range of different projects) - exposed managers, their employers and the objects of their calculation to competition from others.  Finally, "NPV calculations sought to render the future knowable, calculable and amenable to control". (Miller 2001, p. 391).  

As in business in general, so in property in particular.  "Valuation … requires the valuer to consider the future …" (Baum et al 1997, p. 48).  There has been a long-drawn-out debate concerning the relative merits of using, in the valuation of investment properties, either (i) the market's view of future performance through the application of the initial yield on rack rented property in the capitalisation rate; or (ii) growth explicit DCF models.  The employment of the latter has grown inexorably (cf. Baum and Crosby 1995; Brown and Matysiak 2000).  This has resulted in increasing prominence being given to target rates of return and the opportunity cost of capital, "… a rate of return … sufficient to meet the competition of alternative investments …" (Baum et al 1997, p. 59).  In addition, DCF valuations require "… the valuer to specify precisely what rental income and expenses are expected when, and for how long." (ibid, p. 59)  Comparability and futurity are inherent features of the approach: often to the discomfort of practitioners.  The particularity of the character of real property - and, therefore, of the methods used to value it - is challenged.  Property becomes just another asset.  The 'art' of valuation is lost, valuation becomes instead the application of generic financial analyses to real property.

Organisational practice may be crystallised in written procedures, recorded in organisations’ handbooks, accounts, rules and procedures, operating manuals, posters, advertisements and so on (Thrift, 1998).  Office technologies record copy, duplicate and store company information and through these activities help to (re)create it.  Such processes have a considerable history: card, indexing and filing systems, duplicating machines and the typewriter long pre-date computers.  This apparatus can be considered at two levels.  First, its operation is not neutral.  It embodies the values, opinions, skills and rhetoric of its managers and operators.  Second, it is not just the passive tool of active agents (Law 2002).  The procedures themselves homogenise, quantify, simplify and centre information; they include and exclude data through the development and application of permissible and impermissible categories; and, in so doing, they generate new realities.

Procedures can be marshalled by companies, professions and governments.  They may decide what is and what is not.  The various procedures and guidelines of the Royal Institution of Chartered Surveyors (RICS) are a prime example.  They represent the current acceptance of what should be valued, how it should be valued and the way in which the process and its results should be reported.  To take an obscure but fundamental example of 'what': consider how buildings are measured.  Conventions change with the design and use of buildings and the practice of measurement.  In 1989 the RICS Working Party on Measuring Practice "… did not, on balance, feel that market practice had evolved sufficiently to make a recommendation on whether B1 buildings should be measured on a gross internal area (GIA) or a net internal area (NIA) basis." (RICS, 1993, page 1).  By 1993 the Working Party had "… formed the view that the appropriate method of measurement for these buildings is NIA." (RICS, 1993, page 2).  This decision 'reduced' the amount of rentable floor space in a B1 building by 10-15% (because of the difference between GIA and NIA).

The impact of language, techniques and procedures upon organisations and their practices has been significantly increased through the development of computer software, especially spreadsheets.  Like every calculative system, the spreadsheet creates some possibilities and removes others.  It may be used in ways that reflect, perform and reinforce the logics of existing power relationships (Law 2002).  It enacts quantitative relations.  There is no room for that which cannot be symbolically expressed or be subject to mathematical or statistical manipulation.  The power of the spreadsheet actively to mould calculative practice, to become part of the language and meaning of that practice is (unconsciously) illustrated by Getz.

"The spreadsheet is a language useful for exploring statistics … the contents of cells are nouns and the functions and procedures are verbs … By applying the editing adjectives, a student can make a chart carry the student's own esthetic [sic] (p. 1) … students … must internalize the spreadsheet grammar sufficiently to use it for their own purposes (p. 2) … Learning statistics is easier, more useful and more fun when one uses spreadsheet as the language of discourse." (p. 3) (Getz 1999)

Interestingly, acknowledgement of the moulding power of spreadsheets - implicit and restricted as it is - is to be found in basic rather than advanced valuation texts.  Thus, Baum et al (1997) warn that "… the use of the built-in functions [of spreadsheets] must be undertaken carefully as they may not operate in the way in which the user expects." (p. 37)  More specialised texts, such as Byrne (1996), use spreadsheets as a vehicle for widening the range of analysis that is possible.  They are critical not of the active influence of spreadsheets upon approaches to problems, but of their technical limitations.  

How we are used by numbers
There are three distinct dimensions to calculative practices (Miller 1994): their technologies (incorporating language, techniques and procedures, upon which I have focused so far), their rationales and their relations with the wider economic domain.  These are interrelated.  The objectives of calculative technologies depend upon rationales, while the emergence of new rationales may prompt the development of new calculative methods.  Similarly, changes in the conceptualisation of 'the economy' may result from or result in changes in calculative technologies and their rationales.  Existing understandings may become problematic when new calculative practices are introduced.  The political economy of calculative practice may also be affected.  Such practices are vehicles for the exercise of power: partial and biased mechanisms that further the interests of some classes or groups over others.  

Two examples may illustrate the interrelations between the different dimensions of calculative practice.  The first is the process of 'governing by numbers' (Miller 2001).

"Rather than tell individual managers which investments to choose, why not specify a percentage return to be earned on all investments and leave managers 'free' to make the decisions as to which investments to choose?" (Miller 2001, p. 380)

In this way, the individual becomes a self-regulating calculating person; practices of individualisation and responsibility are established and extended; and the reciprocity between personal identity and economic calculation is strengthened.  When this occurs within extant corporate and social structures "the political and economic imperatives of liberalism are satisfied simultaneously." (Miller 2001, p. 381)

The second example relates to the incorporation of new areas into the reach of calculative practice.  Thrift (2002, p. 203) notes how the rise of 'shareholder value' resulted both in an extension of what was financially visible and, consequently, in new means and ends for corporate governance.  The pressure to increase returns was reinforced by the increased attention given to short term financial performance.  As more and more of the firm is subject to the financial gaze, so attempts are made to measure non-financial indicators such as product quality and customer satisfaction (cf. the 'balanced scorecard' approach).  The constant checking of performance results in private managers becoming part of the 'audit society' (Power 1994) .

In both the above cases – and more generally – we are being used by numbers.  While we are free to undertake specific calculations and use them to inform our actions, this is done within a broad controlling framework.  Established practice - what we count, why we count and how we count - is determined to large degree by ‘the establishment’.  Companies, professions and government use numbers to use us.  If, as I would maintain, all of the above actions and effects are evident in the processes involved in sustainable brownfield regeneration, then Captain SUBRIM’s number is up!
References

Baum, A and Crosby, N (1995) Property Investment Appraisal, Routledge, London.

Baum, A, Mackmin, D and Nunnington, N (1997) The Income Approach to Valuation, 4th edition, International Thomson Business Press, London

Brown, G and Matysiak, G (2000) Real Estate Investment: A Capital Market Approach, Prentice Hall, Harlow.

Byrne, P (1996) Risk, Uncertainty and Decision Making in Property Development. (2nd Edition) E. & F.N. Spon, London

Callon, M. (1998) Introduction: the Embeddedness of Economic Markets in Economics, in Callon, M. (ed) 'The Laws of Markets', Blackwell, Oxford, 1-57.

DuGay, P. and Pryke, M. (2003) Cultural Economy: An Introduction, in DuGay, P. And Pryke, M. (eds) 'Cultural Economy: Cultural Analysis and Commercial Life', Sage, London, 1-19.

Getz, M. (1999) Statistical Thinking with Spreadsheets, ORMS Today, October, http://www.lionhrtpub.com/ORMS.shtml

Law, J. (2002) Economics as Interference, in DuGay, P. And Pryke, M. (eds) 'Cultural Economy: Cultural Analysis and Commercial Life', Sage, London, 21-38.

Miller, P. (1994) Accounting as Social and Institutional Practice: an Introduction, in Hopwood, A.G. and Miller, P. (eds) 'Accounting as Social and Institutional Practice', Cambridge University Press, Cambridge, 1-39.

Miller, P. (2001) Governing by Numbers: Why Calculative Practices Matter, Social Research, 68(2), 377-396.

Power, M. (1994) The Audit Society.  In Hopwood, A.G. and Miller, P. (eds) ‘Accounting as Social and Institutional Practice’, Cambridge University Press, Cambridge, 299-316.

Thrift N (1998) Virtual Capitalism: the Globalisation of Reflexive Business Knowledge, in Carrier J and Miller D (eds) 'Virtualism: A New Political Economy', Berg, Oxford, 161-186.

Thrift, N. (2002) Performing Cultures in the New Economy, in DuGay, P. And Pryke, M. (eds) 'Cultural Economy: Cultural Analysis and Commercial Life', Sage, London, 201-233.

Wilk, R. (1996) Economies and Cultures; Foundations of Economic Anthropology.  Westview Press, Boulder, Colorado.

