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U.S. 285, New Mexico (Frank, 1993, originally published 1958)
Why Grids in Accounting?
Abstract

Grids are ubiquitous in the modern world. This paper explores how the concrete spaces of urban grids, some of the earliest forms of grids, parallel the spaces of today’s accounting grids. The origins of these urban grids afford profound insights into the preference for grids as employed in contemporary accounting. The reasons for grids are here explored in the framework of the structural properties introduced by Giddens: signification, legitimation, and domination. Grids are shown to signify issues with positive connotations that can also be related to accounting, such as efficiency, quantification, and rationality, as well as transcendental ideals about “correctness”, “justice”, “truth” and equality. These significations legitimate grids and their contents and produce domination of the issues gridded. Domination is also achieved by grids signifying and legitimating control and order. Moreover, the prevalence of grids can be explained by their simplicity and their ability to be easily extended; these characteristics assist in the signification of the contents gridded, thereby again legitimating grids themselves as well as their contents and producing domination of the accounting space. Underlying all these factors is the so-called oblique effect according to which humans have an inherent physical preference to see issues around them in gridiron forms.
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1 Introduction

“Let us be of good cheer, for I see the traces of human beings!”

-Aristippus

In Book VI of his Ten Books on Architecture, Vitruvius recounts an anecdote about the Socratic philosopher Aristippus, who, upon discovering geometrical figures drawn in the sand on a shore upon which he had been shipwrecked, concluded that the area was inhabited (Smith, 2003). More striking, however, are those man-made straight lines that lie on the land itself — not inscribed on a beach for a stranded philosopher to stumble upon before being washed away, but more permanently cast in the form of streets, highways, walls, fences, canals, railroads, windbreaks, hedgerows, plantations, farms, orchards, cities, suburbs, power lines, natural gas lines, wind farms, solar arrays, et cetera. They are the physical analogs on the landscape of the graticule, the meridians and parallels that are engraved on maps. This paper explores how the surprising explanations for these urban grids are analogous to the explanations for the (virtual) grids ubiquitous in accounting.

While such geographic grids are familiar, accounting grids are virtually iconic. Without numbers or texts arranged in clearly defined rows and columns
, the general public, not to mention more than a few accountants themselves, might not identify those numbers or texts as “accounting.” However, while accounting studies have analyzed accounting as numbers or texts (discourses), less attention has been devoted to accounting as the production of pictures and images (Quattrone, 2009, p. 96).
A limited number of scholars have, however, addressed the pictorial dimensions of accounting (Quattrone, 2009) and the deliberate and partly unintentional effects of such imagery (Daly & Schuler, 1998; Davison, 2010), although the unintentional effects have not yet been widely addressed. Nor has this research ignored the significance of grids, which are not only an arrangement of data but also an image of it. Studies have examined the simplicity of grids (Quattrone, 2009), their adaptability (Carmona, Ezzamel & Gutiérrez, 2002), and even their higher-order “spirituality” (Macve, 1996; Thompson, 1998). Other scholars have dealt with the relations between concrete non-accounting, i.e. architecture, and more abstract or virtual accounting (Hopwood, 1990) and with accounting and space (Carmona & Ezzamel, 2009). Yet this work has not addressed grids; thus, what we believe to be a fertile connection has never yet been made. For example, whereas Hopwood (1990, p. 8-9, 1994) focuses on the visibility and control implications of concrete and accounting spaces, we also suggest deep-seated, highly non-rational and previously undiscovered reasons for an affinity for grids and thus for the preference for representing accounting and financial statements as grids. The more familiar significations of street grids are negative: repetitive, homogeneous and stultifying; however, grids are acknowledged here as flexible, both as systems of planning and as signifiers (Kostof, 1991).
In this paper we argue that the abstract/virtual accounting grids in financial statements and accounting information technology (IT) systems, however important the connotations that scholars have acknowledged, are much more than a pictorial convention. They are a direct descendent of concrete geographic grids, the urban street grids imposed on space by the earliest civilizations, and the origins of these urban grids in ancient times afford profound insights into the origins of grids as employed in contemporary accounting. Researchers have so far expressed relatively little interest in studying the relationship between accounting and space (Carmona & Ezzamel, 2009, p. 138). We acknowledge that studies of concrete space, i.e. urban grids, can account for our preference for the gridded accounting space. Giddens’ (1976, 1979, 1984) three properties of structure — signification, legitimation, and domination — offer an especially useful theoretical tool for elucidating the connections between geographic grids and accounting grids. For the most part, this tool has been used in accounting research for its explanatory power regarding individual companies and such managerial issues as the signification of profits, legitimation by technical standards, and the domination by management or shareholders (Ahrens & Chapman, 2002; Conrad, 2005; Gurd, 2008). Here we use it in a broader context and in a more philosophical and visual setting, resulting in showing higher-order connotations. The link between urban planning and accounting is also brought forward by looking at the parallels between urban maps and accounting grids, interpreted as maps of accounting.

This study explores some of the earliest concrete forms imposed upon humans, adding a new dimension to the evidence from more recent times. The subject of urban grids allows us to move further back in time towards the past than any other manifestation of grids could have, simultaneously studying multiple types of urban grids found in multiple parts of the world serving multiple functions. There appear to be inherent human tendencies at work here, tendencies that have existed perhaps for thousands of years and that can most effectively be revealed by delving deep into the history and origins of such forms of parallel and perpendicular alignment. An analysis of the origins of grids, as explicated by historians, is included in this paper (Stanislawski, 1946; Castagnoli, 1971; Lynch, 1981; Paden, 2001; Fleming, 2002; Mazza, 2009); however, these historians have tended to base their explanations of grids almost exclusively on the functions (of either a practical or higher-order nature) that grids served or were assumed to have served for the rulers and the inhabitants of the sites. It is necessary, however, to supplement these analyses with the literature on the oblique effect, the phenomenon that humans observe horizontal and vertical lines more effectively than oblique lines (Appelle, 1972; Essock, 1990; Latto & Russell-Duff, 2002), showing the subtlety of the reasons for grids. 

Further reasons, in the framework of signification, legitimation, and domination (Giddens, 1984), can be enumerated as follows. The potential to expand the grid allows for additional significations of the pieces added and the associated legitimation of the grid as well as of the issues presented within it, assisting in dominating the grid and its contents. Simplicity of presentation also assists in effectively signifying issues in grids, tying in with the legitimation of those significations and helping to produce domination of the issues gridded. The control in a grid is particularly conducive to the emergence of domination, also creating new significations and associated legitimations for control and order. Grids signifying equality offer potential for the legitimation of grids and their contents and enable the domination of the people or numbers positioned in the “equal/equalitarian” positions. The connotations relating to issues such as efficiency, quantification, and rationality (also tied to accounting) and even certain transcendental and spiritual ideals that subtly signify fundamental “justice”, “rightness” and “truth” to us, afford generally positive significations, legitimating grids and their contents and again allowing domination of anything positioned within the grid.
 From these reasons, accounting literature related to space has previously acknowledged issues tying in with the potential to expand the grid (Carmona, Ezzamel & Gutiérrez, 2002, p. 259), simplicity (Quattrone, 2009, p. 97), control and order (Macve, 1996, p. 24-25; Carmona et al., 1997, 2002), the connotations of efficiency, quantification, and rationality (Miller & O’Leary, 1994; Carmona et al., 2002; Jeacle, 2003, 2005, 2009), as well as spirituality (Hopwood, 1994, p. 300; Graves, Flesher & Jordan, 1996; Macve, 1996, p. 15, 17-18; Thompson, 1998, p. 294) – although the grid is a partly novel phenomenon as applied to these issues. The oblique effect and equality have been paid limited attention in the accounting literature in the context of space. According to Giddens (1984, p. 33, see also Barley & Tolbert, 1997),  domination in particular depends on the mobilization of concrete resources, and this paper advances the view that signification and legitimation could also depend on these. Grids can signify issues such as rationality, order, “truth”, symmetry, and harmony, thus legitimating themselves.

We acknowledge that there is no source of direct evidence for these partly subconscious forces.  Because they cannot be uncovered through interviews or observations, we must resort to the interpretation of ancient historic remains. Such indirect methods are not unprecedented in the accounting literature. Here we draw on studies in accounting that have used a similar strategy of connecting issues whose links may not have been so immediately obvious before the publication of those studies. For example, Davison (2010) studied the connections between portraits of business élites and intangible capital; Davison (2011) analyzed the relevance of the paratext (or surround) of annual reports to their use; Hopwood (1990) discussed the analogies between accounting and architecture; Miller and O’Leary (1994) demonstrated a connection between a form of economic citizenship and the concrete factory layout; and Graves et al. (1996) showed a link between the visual design of annual reports and a “television epistemology” as a certain type of visual representation.

The study is organized as follows. Section 2 of this paper expands upon the theoretical foundations mentioned above — Giddens’ three structural properties and the existing accounting literature concerning space. Section 3 adds more detail to the methodological choices underpinning this study. Section 4 expands upon the subject of urban grids and provides explanations by historians and the ancients for using urban grids, augmented with the oblique effect. Then Section 5 draws these ideas together, addressing grids in accounting. Finally, discussion in Section 6, and conclusions in Section 7 are presented. 
2 Theoretical reflections
2.1 Signification, legitimation, and domination

Giddens (1976, 1984) outlines in his theory of structuration how action and structure are mutually constituted in a duality of structure, in which structure forms both the medium and the outcome of action (Englund & Gerdin, 2014, p. 164). The paper relies on the concepts of signification, legitimation, and domination as introduced by Giddens (1976, 1984), which he terms structural properties with modalities between structure and action tied to them. Signification refers to the production of meaning about a given object, legitimation to norms and morals and their sanctioning, and domination to issues of power (Giddens, 1984, p. 28-29; Gurd, 2008). 
It is noteworthy that Giddens (1984, p. 25) sees structures as sets of rules and resources, outside time and space, implicated and recursively drawn on in the situated activities of actors and in the memory traces of these actors. Structures are thus not concrete but abstract and virtual (Englund & Gerdin, 2014, p. 176). Structures can, however, depend on the mobilization of two types of resources, allocative and authoritative, the first of which refers to types of transformative capacity that enables mastery over objects, goods and material phenomena, and the second over people; these resources may take a concrete form but they are important only insofar as they are implicated as abstract structures in the structuration process (Giddens, 1984, p. 33; Barley & Tolbert, 1997). Here Giddens (1984, p. 33) takes the view that domination in particular depends on the mobilization of these two kinds of resources, but there is no need to exclude the possibility that signification and legitimation could depend on these resources as well. 
Signification, legitimation, and domination appear as aspects inextricably linked with each other: a given cognitive order is simultaneously moral, and a system of power (Giddens, 1976, p. 161), all these being integrally tied with the realm of action (Barley & Tolbert, 1997). Giddens gives the example of “ideology” in demonstrating the interactions between the three: “‘Ideology’ refers only to those asymmetries of domination which connect signification to the legitimation of sectional interests” (Giddens, 1984, p. 33): domination and legitimation are meaningless if they are not signified, and signification can be impossible to implement in a way that does not entail power contests or associated legitimations. This paper thus considers the distinction between these three structural properties at the level of an analytic distinction only, admitting the difficulty of empirically fully distinguishing them from each other. In certain analytical contexts, a given structural property may appear more prominent than the others and those contexts can then be used to clarify the characteristics of that property. 
Structuration theory has been widely used in accounting, for example by Roberts and Scapens (1985), Macintosh and Scapens (1990), Ahrens and Chapman (2002), and Jack (2007). The structural properties of signification, legitimation, and domination have been drawn on in accounting, for example, by Ahrens and Chapman (2002) in a restaurant chain, Conrad (2005) in terms of regulation in the gas industry in Britain, and Gurd (2008) in relation to an organizational change at the Electricity Trust of South Australia. Here signification has been seen as meaning construction regarding e.g. the parlance of engineering versus the parlance of business and profit (Gurd, 2008), the parlance of public service versus that of free markets (Conrad, 2005), or the meaning of specific performance measures (Ahrens & Chapman, 2002), legitimation as norms regarding technical excellence and standards versus those regarding profit-seeking (Ahrens & Chapman, 2002; Gurd, 2008), and domination as relating to supervisory and managerial power (Ahrens & Chapman, 2002; Gurd, 2008) or regulators’ and shareholders’ power (Conrad, 2005). The present paper differs from these; the setting here is more visual than directly managerial, with more philosophical undertones. Next, the relevant accounting literature regarding space outside accounting, within accounting, and at the intersection of these two, is introduced, also demonstrating how the abstract structural properties identified by Giddens (1976, 1984) are reproduced in these spaces. 
2.2 Concrete space outside accounting 
Accounting researchers have studied concrete space that is formally outside of accounting. Carmona et al. (2002) describe the differences in the physical factory layouts between two tobacco factories in Spain in the 18th century. The older factory was built on an ad hoc basis and controlled by aggregate figures with ad hoc calculations added, whereas the newer factory possessed a centrally planned layout organized in a gridiron form and was controlled with much more detailed accounting data (Carmona, Ezzamel & Gutiérrez, 1997, 2002). The grid in the factory is described by Carmona et al. (2002, p. 253) as “the repetition ‘ad infinitum’ of a cell formed by four pillars and one dome”. Here Bonet-Correa (1984, p. 54, see Carmona et al., 2002, p. 255) attributes this grid to its facilitating control, in addition to the practical task of machine placement. The concrete grid can enable abstract institutions related to domination and control in an organization. The flexibility or modular nature of the grid in allowing for the creation of additional spaces when necessary was also beneficial (Foucault, 1977, p. 143-144; Carmona et al., 2002, p. 259), spaces that can be employed for the signification or legitimation of selected issues, such as enhanced control, order, and efficiency, in this case. The newer factory reproduced the quadrangular, gridiron-type of model employed in city design for the Spanish American colonies (Lefebvre, 1991, p. 150-152; Carmona et al., 2002, p. 266). This model of city design highlights the hierarchical organization of space extending from the city center outwards (Lefebvre, 1991, p. 151; Carmona et al., 2002, p. 266) and the potential to signify and legitimate quantification and associated monetary measurability with repetitious spaces (Lefebvre, 1991, p. 75). The grid can be seen as an empty but flexible signifier that can produce multiple meanings.
Hopwood (1994, p. 300) refers to the potential for architectural designs to be used for creating a desired picture of the accounting craft: for example, celestial iconography and symbols of justice can be installed in the buildings of audit institutions, assisting legitimation structures. McKinstry (1997) analyzes how the Chartered Accountants’ Hall in London was designed to legitimate the profession in the eyes of stakeholders. He also hints at some of the effects of the building directed at its users (the Chartered Accountants themselves and the employees of their professional organization), such as higher self-esteem, higher perceived importance of the accounting craft, as well as greater unity of the profession; again supporting legitimation. Moreover, McKinstry (2008) and McGoun (2004) studied respectively the rebuilding of the Chartered Accountants’ Hall and the architecture of bank headquarters, and how architecture in these contexts has aimed at image enhancement. McGoun (2004) shows how symbols for issues such as virtue, grace, solidity, security, harmony, power, wealth, and status can underlie the architectural designs of banks, thereby legitimating them. Architecture can be used to control and condition the employees of the bank: when they sense “power” and “status” from the architecture, this can influence their conduct while on the premises, themselves radiating “power” and “status”. The architecture can thus be seen in the form of signifying and legitimating issues such as self-esteem, unity and status, while providing for domination of the relevant actors. 
In the literature on management control systems there are references to controls that influence people physically quite directly such as building/workspace design (Malmi & Brown, 2008, p. 294), physical constraints such as locks, computer passwords and barriers to areas considered to be critical (Merchant & Van der Stede, 2007, p. 76) as well as “physical arrangements, such as office plans, architecture, and interior decor” (Merchant & Van der Stede, 2007, p. 90), providing facilities for domination in organizations. Moreover, accounting has assisted in the diffusion of Georgian architecture with costing information and associated accountabilities (Jeacle, 2003, 2009), and interior design, by facilitating the art and craft of cabinetmaking with the provision of labor cost standards for the industry (Jeacle, 2005, 2009). Accounting has thus assisted in legitimating these rather concrete issues by way of signifying positive connotations such as those in relation to order and efficiency. 
2.3 Visual space within accounting 
Here it is shown how accounting research has studied visualizations, and their implications for the structural properties of signification, legitimation, and domination are analyzed. Signification can be seen as the structural property of many accounting-related visualizations in several accounting studies (Daly & Schuler, 1998; Thompson, 1998; Davison, 2011). Most of this work relates to annual reports. Davison (2011) describes the paratextual framing of the annual report, i.e. the way in which the text is framed by elements surrounding it such as front covers, illustrations, titles, and authors’ names. Graves et al. (1996) show how annual reports can rely on “a television epistemology” with their brilliant color pictures and glossy formats in order to construct their content as valid and “true”. Preston, Wright and Young (1996) analyze different ways of seeing images in annual reports: images can represent a desired corporate image, reveal ideological structures in society, and constitute human subjectivities and realities. Davison (2010) analyzes visual portraits from annual reports and the media in order to show how these images can portray a part of companies’ intangible assets. Outside the sphere of annual reports, Daly and Schuler (1998) found that advertising material, such as a video, can be intended to influence the significations of the roles of auditors. The two-by-two –matrix of the Magic Quadrant can help to produce significations of certain IT markets (Pollock & D’Adderio, 2012). 
Thompson (1998) shows how forms of visualization, such as tables, charts, and figures affect how knowledge and perceptions of a given company and the entire economy are constructed, and, in the process, also legitimated. Historically, a tableau of double-entry bookkeeping by Pacioli became “a way of thinking”, not only a representation (Thompson, 1998, p. 290). Macve (1996, p. 24-25) claims that the double-entry bookkeeping articulated by Pacioli was significant due to its form imposing rule and order, inherited from the academic sphere, on commercial affairs. However, interestingly, Macve (1996, p. 15, 17-18) also relates the form of the double-entry system to the concepts of proportion and symmetry, attempting to fit commercial activity into the “divine” within society, in line with Thompson (1998, p. 294), who claims that the tabular form of double-entry bookkeeping was a part of wider epistemic movement emphasizing attributes such as harmony and proportion, assisting in the legitimation of accounting in society. Thompson (1998) presents several historical illustrations resembling a grid, such as the double-entry form employed by John M. Keynes to represent the budget and international accounts of the national economy (ibid., p. 313) – the grid can appear as a representation for legitimating these constructs as “right” and irrefutable. 

The charts of accounting provide empty spaces or frames that can be filled by situated accounting practices, as illustrated by the matrix, or grid, employed for inventorying in a 16th century monastery (Quattrone, 2009, p. 111). The Magic Quadrant produces opportunities for the domination of certain markets by vendors in these markets (by moving their own “dots” favorably in comparison with those of their competitors) as well as by the company producing these Quadrants themselves (by creating markets that look “attractive” and interesting in the sense of giving observers a feeling that the company is adding value by describing those markets) (Pollock & D’Adderio, 2012). Charts and grids such as these provide potential facilities for domination, giving a certain predetermined format to information. In addition, management controls can be composed of multiple rather non-concrete issues within organizations, such as organizational structure, planning, culture, and symbols (Cooper, Hayes and Wolf, 1981; Feldman & March, 1981; Markus & Pfeffer, 1983; Malmi & Brown, 2008), providing facilities for the domination of subordinates, and potential for the signification and legitimation of selected issues. 
2.4  Spaces outside and inside accounting in tandem
Different ways of organizing and multiple ways of calculating tend to develop together (Miller, 1992; Carmona et al., 2002), and below it is shown how spaces outside accounting can function in tandem with spaces within accounting to produce abstract structures. At this intersection, as hinted earlier, Carmona et al. (1997) discuss the physical factory layout as well as the means of control put in place in the newer Spanish Royal Tobacco Factory, demonstrating a remarkable similarity between the concrete factory layout, which was organized predominantly as a grid of production cells (ibid., p. 416), and the gridded forms for the provision for and calculation of variances, salaries and inventories, which were used to control and discipline factory workers (ibid., p. 418, 422). The spatial discipline of the factory was tied to the discipline of accounting, allowing discipline to materialize as spaces suitable for control, such as different production stages that emerged as entities subject to accounting calculations (Carmona et al., 1997, 2002). Accounting further enabled the control and disciplining of physical spaces by creating calculative spaces and important “physical presences” (the presence of the internal auditor, for example) (Carmona et al., 1997, p. 440, 2002). Thus domination through the control of the workers was integrally tied in with the signification structures inherent in accounting, such as discipline and order, simultaneously legitimating the entire factory as an instantiation of both physical and accounting spaces. 
The spatial reordering of manufacturing in the form of an assembly highway, with gridiron properties (Miller & O’Leary, 1994, p. 34), has been shown to contribute to the creation of a given form of economic citizenship by empowering employees to service the customer and by staging for them direct contact with international competition (Miller & O’Leary, 1994, p. 17); signifying this certain form of citizenship and legitimating actions related to it. Hopwood (1990, p. 8-9) discusses the parallels between the visibility and control implications of the physical, in the form of architecture, and accounting (as well as bookkeeping, drawing on Bentham, better known for his architectural design of the Panopticon; Foucault, 1977). Here the power of modern city skylines in symbolizing and signifying as well as legitimating forms of information flows and of management is suggested (Hopwood, 1990, p. 12). In addition, there is an acknowledgement of the power of modern organizational cartography, accounting included, to provide highly complex but effective significations and representations on paper that can then be acted on in the realm of the physical, providing potential for domination (Hopwood, 1990, p. 12-13). This also applies to phenomena that might not initially be seen as physical, such as profit or cost (Hopwood, 1990, p. 9). 
Accounting could also form a space in its own right, such as a calculative space (Vaivio, 1999; Ezzamel, Lilley & Willmott, 2004) or a disciplinary space or regime (Carmona et al., 1997, p. 438). Here accounting could be conceived of as signifying and legitimating a space which could be superimposed on a physical space such as that of a factory floor, allowing the simultaneous domination of accounting and non-accounting functions. Sometimes the borders between accounting and non-accounting are a perfect fit whereas at other times they may be separate from each other (Carmona et al., 2002, p. 271-272). 
3 Methodology
This paper represents a combination of archival and historical research. The study focuses on an extreme case, an “outlier” that can most effectively serve to shed light on theoretical concerns (Ferreira and Merchant, 1992, p. 14). The case is that of an urban grid with a history of thousands of years and which is thus perhaps the longest-surviving and oldest “developed” attempt at central control by architecture in the history of mankind. This architectural entity has the potential to provide the most convincing and most enduring evidence of how deep-seated and historically embedded subconscious human needs that  presumably existed even before any urban grids were created can underlie the use of grids. The historical approach also affords us valuable insights in that urban grids are currently less popular than in antiquity and their basic form has been distorted by other, more modern considerations of urban development, such as road safety, rights-of-way, and political considerations on satisfying as many political proponents as possible (Angel, 2008). These multiple issues have confounded urban planning with many practicalities regarding which no parallels can be found with accounting grids. 
In the analysis of the parallels between accounting spaces and concrete spaces in urban planning, human actors do not receive explicit empirical attention because of their difficulty in providing explanations for their actions with reference to surrounding entities that are subconsciously taken for granted, and thus interviews are not the most efficacious technique for data gathering here. Observation serves equally or even more poorly. The empirical evidence is thus mainly related to the concrete resources that can be employed in structuration, not the action taking place, leading to a focus on abstract structures tied to these resources. We thus employ methodological bracketing as described by Giddens (1984) as to how structures are produced and reproduced outside time and space, not focusing on skillful agents as such, although our analysis does indeed rest on the assumption that these agents exist and function, this being a precondition for structures (Coad & Glyptis, 2014). 
There are many straight lines in the reconstructed urban plans of ancient cities, and it may be unclear which are constituents of real grids and which are not. What all (urban) grids appear to have in common is an orthogonal street pattern — street lines are at right angles to each other, and lines in both directions lie parallel to each other (Kostof, 1991, p. 96). The study follows the orthogonality-related continuum of urban forms described by Smith (2007): (1) semiorthogonal urban blocks (rectilinear individual urban forms near each other), (2) integrated orthogonal plans (linearly aligned individual urban forms), and (3) modular orthogonal plans (a more or less perfect grid, determined by a central authority). This continuum is not evolutionary; semiorthogonal urban blocks do not become integrated orthogonal plans, and integrated orthogonal plans do not become modular orthogonal plans. Still, semiorthogonal urban blocks are an older form than integrated orthogonal plans, and integrated orthogonal plans are an older form than modular orthogonal plans, and we must consider the possibility that the earlier forms had some influence on the later ones. True grids — modular orthogonal plans — are present in many forms on the landscape, most notably towns and cities (e.g. Stanislawski, 1946; Lynch, 1981; Kostof, 1991).
The data on grids were gathered as follows. One of the authors collected books and other material on the history of urban design in various sites, focusing on cartography. This search was implemented to concern all the civilizations that could be relevant based on general historical knowledge. The earliest civilizations of Mesopotamia, the Nile Valley, the Indus Valley, the Yellow River Valley, Mesoamerica, and the Andes, among others, were covered. The data also include historians’ accounts and analyses of grids. After the similarity of urban grids and virtual grids abounding in accounting was noted, one of the authors initiated a search for virtual grids. 
Given the quality and representativeness of the illustrations, it was then decided which of them were the most descriptive of the phenomenon studied. The selection of urban grids was based on the following considerations: the chosen grids should represent illustrations from different historical periods and geographical areas, as well as representing different types of sites in terms of their principal functions (institutional military encampments, religious/ritual sites, ideal/utopian cities, and general-purpose city plans). Care was also taken that the urban plans of the most important and well-known civilizations were included in the study, as these were assumed to have had the most influence on the choices made by the members of later civilizations. Examples of semiorthogonal urban blocks, integrated orthogonal plans, and modular orthogonal plans were included, with the number of modular orthogonal plans, “true” grids, dominating the others.
 Accounting grids were chosen for being representative of diverse aspects and uses of grids in accounting practice and research.
Regarding data analysis, the striking similarities between the two types of grids, urban grids and accounting grids, made us consider whether there could be common phenomena underlying both types of grids. The literature on the oblique effect and the analyses of historians were subsequently used to show surprising and fascinating origins for both gridded forms. The structural properties of signification, legitimation, and domination were introduced in order to tie the urban and accounting grids together; it is shown how these structural properties relate to both types of grids. Implications were drawn for the specific forms of signification, legitimation, and domination in the sphere of accounting.
4 Grids in the landscape
This section first presents the differences between circular and rectilinear urban forms in order to shed light on the reasons for the use of rectilinearity that is itself pertinent to grids. After this, semiorthogonal urban blocks and integrated urban plans, as antecedents of grids, are presented. Next, modular orthogonal plans, i.e., real urban grid plans, are shown, and explanations for urban grids as provided by historians, the ancient Greeks, and the oblique effect, are then given. Parallels are drawn in this section between urban spaces and accounting.
4.1 Round versus rectilinear urban forms
There is evidence that some Neolithic settlements included round houses while other contemporaneous settlements were of rectangular ones (Harding, 2009). Oliver (2003) comments that humanity seems to have evolved a preference for symmetrical primary geometrical forms – perhaps because these forms are the most efficient at managing the physical forces on concrete forms. From a purely geometrical standpoint, round urban forms are individually efficient, having the smallest surface area for the space enclosed. This would have minimized the construction materials needed and the exchange of energy between interior and exterior. The diameter of round urban forms, however, is limited by the physical requirements of roofing it (Hodges, 1972). Rectangular urban forms are collectively more efficient, being able to cover the entire surface of the available land through the use of party walls or at least contiguous walls. This would have meant even more efficient insulation and also more efficient defense. Furthermore, if additional land is available, it is easy to expand rectangular urban forms making use of existing walls. This is not the case for round urban forms; entirely new ones must be constructed, and placing these in contact with existing urban forms creates problems of conjoining the roofs (Hodges, 1972). “While circular structures may be easier to construct (and often portable), it is much easier to add units to rectangular structures” (Flannery, 1972, p. 29-30). From a statistical study of the housing shapes in traditional societies, Robbins (1966) concluded that circular ground plans tend to be associated with relatively impermanent settlement patterns, smaller local communities, and either the absence or casual practice of agriculture, and rectangular ground plans with relatively permanent settlement patterns, larger communities, and more intensive agricultural practices.
 Rectangular grids in accounting (Macve, 1996; Thompson, 1998; Quattrone, 2009) have similar benefits of connecting cells thereby providing possibilities for easily extending the grid. In the accounting literature, rectangular forms also appear to relate to the control and domination of totalities in contrast to the more disparate control by individuals (Carmona et al., 1997, 2002). 
4.2 Semiorthogonal urban blocks and integrated urban plans 
Semiorthogonal urban blocks made up the earliest of the ancient cities. Although their remains may have the appearance of grids, these cities were not true grids. Rather, they evinced grid-like appearances through organic accretion. The layouts of these blocks were not exactly orthogonal either; the walls of individual buildings were only roughly perpendicular, and adjacent forms were rarely precisely aligned, introducing kinks. Figure 1 shows the plan and reconstructed elevation of a Neolithic city, Çatal Hüyük (Çatal Höyük) in modern Turkey, which is representative of numerous ancient cities made up of semiorthogonal urban blocks.
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Figure 1. Çatal Höyük (Mellaart, 1975, p. 101)

Because the shortest distance between two points is a straight line, ancient streets between one place and another would likely have been straight in the absence of topographical features that would have diverted them. In addition, because light travels in straight lines, ancient streets leading to a building of some special significance meant to be visible from a distance would have been straight. The facades of these straight streets, then, would have been parallel lines of straight urban forms, and the pattern of growth for some greater or lesser distance on either side of these streets would have been perpendicular to them. Once some central authority had laid down an important throughway (straight for reasons of convenience) or processional route (straight for ceremonial reasons), subsequent organic growth would have left some appearance of a grid in the form of an integrated orthogonal plan before any distortions, such as in the form of hills or other topographic formations, had set in. Some of these urban forms were built to signify and legitimate a certain dominating order, particularly in cases in which the purpose was to provide for a processional route and/or important visibility. Figure 2 shows the plan of Teotihuacán in Central Mexico; The Calle de los Muertos (Street of the Dead) extending roughly southward from the Pyramid of the Moon is the axis on which the secondary streets are all aligned. In addition, in the plan of Cuzco, an orthogonal layout of streets fits the main roads leading to other Inca cities (Von Hagen & Morris, 1998, p. 174), and in the plan of the Inca city of Machu Pichu, the orthogonal orientation of streets is determined by the central plaza along the ridgeline (Hyslop, 1990, p. 109) (these plans are not shown here due to space constraints).
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Figure 2. Teotihuacán (Hardoy, 1968, p. 54)

4.3 Modular orthogonal plans
Urban grids, the modular orthogonal plans, are classified here according to three different principal functions: (1) institutional military encampments, (2) religious/ritual sites, and (3) ideal/utopian cities. These types may also be hybrids, resulting in multi-purpose cities with a gridded format. 
Gridded institutional encampments are very familiar and often very disturbing, which is one of the sources for the negative connotations of grids – relating to purposes of domination, signifying and legitimating control and order. Long ago, early Roman encampments such as Aosta (Figure 3) were uniformly gridded, often forming the core of subsequent civilian urban development. In ancient times, another example of gridded institutional encampments is the Egyptian Giza work camp (Kemp, 2006, p. 189). In modern times, the Nazi concentration camps Auschwitz and Birkenau were gridded (Waldie, 1996). 

When places to live must be built quickly, cheaply, and profitably, they are built on a grid of right angles.  The neat rectangles of two-storey, red brick barracks for political prisoners at Auschwitz—and the rows of wood sheds at the nearby Birkenau camp for the extermination of Jews—are built on a grid (Waldie, 1996, p. 99).
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Figure 3. Aosta (Ward-Perkins, 1974, p. 80)

It is not difficult to deduce why institutional encampments, both ancient and modern, are gridded. The symmetrical arrangement of identical units is the most efficient way for a central authority to construct one. Such encampments can then be easily replicated in other locations if necessary. Accounting research has also shown how this kind of a design emphasizes the hierarchical organization of space, for example in factories (Lefebvre, 1991, p. 151; Carmona et al., 2002, p. 266), as well as the potential for quantification (Lefebvre, 1991, p. 75; Thompson, 1998; Carmona et al., 2002; Quattrone, 2009) and control (Miller & O’Leary, 1994; Carmona et al., 2002, p. 255; Pollock & D’Adderio, 2012). The grid can signify and legitimate order, control, and domination. 
The religious and ritual sites of ancient civilizations, which one might reasonably argue were based upon some sort of ideal image of the sacred, are the forerunners of the ideal/utopian cities of the Renaissance. Plans from throughout the ancient world show marked orthogonality in religious/ritual sites, as if simple geometric forms would have signified and legitimated holiness while producing domination of the people involved. Figure 4 represents Wah-sut, part of Senusret III’s tomb complex at South Abydos in Egypt. The sacred district of Ur in Mesopotamia is another example of a gridded form (Moholy-Nagy, 1968, p. 54). In accounting, Macve (1996, p. 15, 17-18) has tied the form of the double-entry accounting system, through proportion and symmetry, to the “divine” in society, while Thompson (1998, p. 294) has shown the harmony within this form.
[image: image5.jpg]



Figure 4. Wah-sut (Kemp, 2006, p. 224)

Ideal/utopian communities have also been gridded. One only has to flick through compendia of illustrations of these cities drawn by architects, planners, philosophers, writers, and assorted other visionaries to be made aware of the dominance of geometrical designs in general and gridded designs in particular (Eaton, 2002; Feuerstein, 2008). The modernist designs of Le Corbusier for La Ville Radieuse (Eaton, 2002, p. 204) and Frank Lloyd Wright for Broadacre City (Eaton, 2002, p. 210) are among the most familiar ones to us nowadays. Such imaginative conceptions have a long history. The earliest surviving ideal town plans are from the sixteenth century, of which Albrecht Dürer’s of 1527 (Figure 5) is an example. There are earlier gridded plans that may have been of ideal towns, but they may also have been of existing towns or idealized versions of existing towns.
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Figure 5. Plan by Albrecht Dürer (Eaton, 2002, p. 60)

It is worth wondering what it was about grids or other symmetrical geometrical designs that made them ideal. The designs, at least the designs of the sixteenth century, would not have been apparent to the cities’ inhabitants, who had no access to the aerial views that were hundreds of years in the future. “That dignity, certainty and beauty were inherent in geometrical forms was axiomatic throughout the Renaissance. But the appeal was necessarily limited. These harmonies could be sensed, the whole could be imagined from the part” (Hale, 1977, p. 37-38). These cities clearly signified something that was considered “ideal”, simultaneously legitimating this type of “ideality” and exerting domination with the purpose of supporting this specific ideal. Accounting research has also shown how the significations of accounting-related visualizations can construct their content as valid and “true” (Graves et al., 1996), legitimating this content. A certain signification of actor, e.g. auditor, roles (Daly & Schuler, 1998) can be seen as legitimating these roles, producing the domination of the auditor over those being audited.
Two cities have been seen as having possessed the greatest influence on the earliest urban grids: Kahun in the Nile Valley and Mohenjo-Daro in the Indus Valley. Kahun housed the workmen who built the pyramid and temple of King Senusret II and the staff which subsequently served him (Kemp, 2006). In effect, it was a combined institutional encampment and religious/ritual site. Its claim to be the earliest urban grid is based on its larger size than similar towns elsewhere in the Nile Valley and the likelihood that it was inhabited by persons engaged in activities not directly associated with the cult of the King (Kemp, 2006). This suggests that in Egypt, at least, a single gridded new town was laid out to serve multiple purposes. Much less is known about the Indus Valley civilization and its cities, including Mohenjo-Daro. Some archeologists have hypothesized that parts of the city consisted of construction worker housing, but this is uncertain. There is a consensus, however, that Mohenjo-Daro was designed by some central authority (Possehl, 2002).
4.4 Explanations for urban grids

This subsection presents detailed explanations for urban grids given by historians, the ancient Greeks, and the oblique effect. It is possible to apply the argumentation below directly to accounting grids having the same form as urban grids. 

4.4.1 Explanations by historians
The seminal article “The Origin and Spread of the Grid-Pattern Town” (Stanislawski, 1946) is an obligatory reference for any study of grids. Stanislawski’s lists of the advantages and disadvantages of urban grids remain relevant and are worth quoting in full.

Disadvantages:

From the point of view of the individual there are many reasons for a man to place his building, whether it be dwelling or workshop or temple, at an angle with buildings near by and some distance from them rather than directly in line and adjoining. Such placement offers advantages in terms of circulation of air and exposure to sunlight, as well as accessibility of the various parts, whereas in the grid efficiency is largely lost without the alignment and juxtaposition of buildings. Secondly, again as regards the individual, there are other plans that would have greater utility. For example, the radial plan with streets leading out from a center like spokes from the hub of a wheel offers certain advantages over the grid in communication from the periphery to the center. Thirdly, the topography very frequently indicates easier street planning than the insistence upon straight lines mounting hills and falling steeply into valleys (Stanislawski, 1946, p. 106).
Advantages: 

Perhaps its greatest single virtue is the fact that as a generic plan for disparate sites it is eminently serviceable, and if an equitable distribution of property is desirable, there is hardly any other plan conceivable. It can be extended indefinitely without altering the fundamental pattern or the organic unity of the city. Property can be apportioned in rectangular plots fitting neatly into a predetermined scheme of streets and plazas. It can be sketched on the drawing board and, within certain obvious limitation, made serviceable. It is also far the easiest plan to lay out with crude instruments of measurement. For a compact settlement of rectangular buildings this scheme is the only one that lends itself to the efficient use of space.  Moreover, a distinct advantage for the grid-plan town under certain conditions is that of military control (Stanislawski, 1946, p. 106).
According to these lists it appears that, despite their being impractical and inconvenient for the individual, grids seem to serve authority, and Stanislawski does indeed conclude that “[s]ome form of centralized control, political, religious, or military, is certainly indicated for all known grid-plan towns. When centralized power disintegrates, even if the grid pattern has been established it disappears” (Stanislawski, 1946, p. 108). Without some sort of a domination structure with centralized qualities it is unlikely that there would be a grid. “It is possible only in either a totally new urban unit or a newly added subdivision. This pattern is not conceivable except as an organic whole. If the planner thinks in terms of single buildings, separate functions, or casual growth, the grid will not come into being; for with each structure considered separately the advantage lies with irregularity. History is replete with examples of the patternless, ill-formed town that has been the product of growth in response to the desires of individual builders” (Stanislawski, 1946, p. 108).
Although Stanislawski explicitly denies any spiritual impetus behind the urban grid
, there is a somewhat discordant note in his straightforward assessment of the grid as an instrument of temporal authority. His mention of “an equitable distribution of property” as an advantage suggests that the grid might serve a value perceived as “higher” — that of equality (Adams, 1965). And his use of the adjective “ill-formed” to describe organic town plans implies some sort of transcendental standard by which grids would be judged “well-formed”. Lynch (1981) more clearly suggests that the grid might be a physical expression of cosmic forces and not merely a practical one of earthly powers. By “establishing a pervasive order”, the grid, as did other regular forms, “gave people feelings of security, awe, and pride” (Lynch, 1981, p. 75, 79). Similarly, accounting grids, emphasizing harmony and proportion (Thompson, 1998, p. 294), can relate this symmetry to “the divine” (Macve, 1996, p. 15, 17-18). Grids can signify and legitimate equality, control, and security, providing means of dominating regarding the content of the grid, be this content people or numbers. 
Consequently, there are claims that the modern attitude towards grids (not only urban grids but also grids in accounting) ought to be more nuanced than it often is. “Yet, ubiquitous as the grid has always been, it is also much misunderstood, and often treated as if it were one unmodulated idea that requires little discrimination. Quite the contrary, the grid is an exceedingly flexible and diverse system of planning: hence its enormous success” (Kostof, 1991, p. 96). “Against the profit-mongering of speculative towns we can pit communitarian experiments. . . . Perhaps it is indeed time to stop condemning the grid plan out of hand as ‘dull-witted, unaesthetic, and somehow speaking of a lower use of man’s intellect,’ and to see it rather as ‘one of the great inventions of the human mind’ ” (Kostof, 1991, p. 103, quoting Vance, 1977, p. 45).
The modular gridiron city, then, had two ancestors — a realistic one and a spiritual one. The former saw the collective habitat as a coercive container, the latter as a geometric allegory of cosmic predestination. Both shared the conviction that the anonymous masses were not entitled to a free environmental choice but were to be molded by a module that was determined by an intelligence higher than their own (Moholy-Nagy, 1968, p. 172).
There thus seems to be perceived value in managing masses of people within a spatial creation determined by an intelligence that is assumed to exceed that of those masses (Moholy-Nagy, 1968). This clearly applies to institutional encampments in which the “intelligence” of the state is behind the grid. The same logic could be extended to religious/ritual sites, the intention of the design of which would have been to control the behavior of worshippers. Most likely this also applies to ideal/utopian cities, whose designers and architects were reformers and visionaries who believed their judgment to be superior to that of those whom they wanted to reform. Thus, the form of the urban plan is expected to organize people:
. . . spatial models . . . are indissociable from the social and political arrangements to which they are believed to correspond.  Their production is guided by a long-standing conviction that the physical form of a city can both reflect and condition the workings of a society and the behaviour of its citizens. Although such a belief in architectural determinism may be partially (or even completely) misguided, it is the premise to most of the schemes . . . (Eaton, 2002, p. 11)

Therefore, urban grids appear having been used for organizing and controlling space and its inhabitants, similarly to accounting (Hopwood, 1990; Miller & O’Leary, 1994; Carmona et al., 1997, 2002; McGoun, 2004). Grids provide potential to signify and legitimate central control and the domination of masses (of people or numbers). The functional undertones of grids are worth noting. When speed, efficiency and profitability are of concern, a central authority would prefer a grid (Waldie, 1996, p. 99): Economic goals of capital accumulation thus lie behind grids (Lefebvre, 1991, p. 151-152), signifying allocative domination (Giddens, 1984, p. 33-34).
4.4.2 The first documented explanations by the ancient Greeks

While we have the remains of the oldest civilizations’ urban grids, we have no explanations for them. The first explanations we do have concern the grids of the cities (Piraeus, Thourioi/Thurii, and either Miletos or Rhodes) designed by the Greek Hippodamus of Miletus (McCredie, 1971; Burns, 1976; Paden, 2001). At one time, scholars interpreted Aristotle to have attributed the invention of orthogonal city planning to Hippodamus, but that has changed:
. . . the gist of Aristotle’s passage is that Hippodamus was the first to theorize concerning the ideal community and its political, social, and judicial organization, it seems quite clear that the emphasis of his innovations was directed towards the over-all functional plan of the city rather than the details of street lay-out, which is not mentioned in this passage at all. That does not mean that such details were neglected, but that they did not require to be invented (Burns, 1976, p. 417).
We might say then that Hippodamus was the earliest name we have in the long list of architects, planners, philosophers, writers, and visionaries who chose a grid for their concept of an ideal city, and, unlike most other ideal cities, Hippodamus’ were actually built. According to Aristotle, then, Hippodamus’ grids facilitated “organization”. Political, social, and judicial organization can be desirable attributes which one would require of an ideal city, but it is organization and domination by someone of someone else, most likely without their complete consent. This purpose of organizing and controlling others is also well-known in the accounting literature (Hopwood, 1990; Miller & O’Leary, 1994; Carmona et al., 1997, 2002; McGoun, 2004; Quattrone, 2009). However, another idea has also been brought forward – that of the grid signifying and legitimating equality (see also Stanislawski, 1946). Castagnoli (1971) expresses this dialectic as follows:
Hippodamean city planning is a unique chapter in the history of urban planning not only for the concept of a master plan to control all future growth and development, but also for its rational organic qualities. . . . Aside from a strictly rational and geometric form, the grid exemplified certain criteria of absolute equality among the residential blocks. If this spirit of equality was previously thought to be in keeping with the constitutional democracies of the fifth century B.C., we must now observe that by placing the more ancient plans in the sixth century we find an entirely different social system—that is, strong tyrannical governments capable of exercising total and complete planning authority. We must also keep in mind, of course, the often noted connection with colonialism (Castagnoli, 1971, p. 129).
Grids can thus signify and legitimate domination and equality. Paden (2001), however, makes the argument that while an urban grid could not exist without a single authority, Hippodamean grids, once constructed, do not necessarily serve these authoritarian individuals or institutions.  

. . . Hippodamus placed an agora near the center of his cities, . . . [b]ut . . . he also attempted to de-emphasize that center by dispersing important public buildings and multiple agoras throughout his cities on a de-centering grid. If he had sought to emphasize the center, he would not have built orthogonal cities at all, but would have adopted a radial design (Paden, 2001, p. 43).
An alternative would also have been to design the grid differently, as it is certainly possible for an orthogonal grid to have a center as in the unrealized plan of Albrecht Dürer’s ideal city (Figure 5). Although the Hippodamean grid of straight streets did divide space into physically equivalent blocks, an important attribute described by Aristotle was that this grid was zoned in such a way as to segregate three social classes — warriors, artisans, and farmers (Mazza, 2009). It was a means of social control and domination; accounting can similarly be used to control and influence selected actors (Hopper & Macintosh, 1993; Miller & O’Leary, 1994; Carmona et al., 1997, 2002; McKinstry, 1997; Vaivio, 1999).

In Hippodamus’ political programme two different political strategies can therefore be traced: one pursues differentiation through constitutional tripartition and the differentiated allocation of profits from land uses; the other pursues equality through the isonomy [equality in law] of the grid. . . . [T]he two political strategies are expressed by a single spatial strategy, the grid, and both are achieved through land and established rights: the social groups have different rights to the agricultural products from the land and an equal right to vote and, perhaps, to urban use of the land (Mazza, 2009, p. 126-127).
Fleming (2002) stresses the importance of the spiritual or higher-order connotations of the Hippodamean grids:

. . . [S]traightness seems to have had for Hippodamus and the Greeks connotations of correctness and truth.  The Greek work orthos . . . meant not just right-angled or straight but also upright, correct, true, and just.  This should not surprise us, since the English word “straight” has the same connotations: frank, reliable, even, proper, direct, true. And in both languages, the opposite of straightness is literal and figurative “crookedness” (Greek skolios). From this point of view, an orthogonal layout made a town not just simple to design, pleasing to behold, and easy to navigate, it also made it good (Fleming, 2002, p. 15).
The orthogonal layout of accounting grids could also cause such grids to be perceived as “good” , signifying and legitimating harmony (Thompson, 1998, p. 294), proportion, symmetry, “the divine” (Macve, 1996, p. 15, 17-18), and, in the process, issues like truth and justice.
Finally, similar ideas are provided by researchers of urban design even in modern times. Grids are considered economical, enhancing the organization of the city, supporting effective public transport, decreasing traffic congestion (Angel, 2008), as well as providing simplicity and equality, order and control (Hurtt, 1984; Grant, 2001). 
4.4.3 The oblique effect
Studies on visual performance have revealed the so-called oblique effect, Jastrow (1893) likely having been the first to document it. The effect refers to the superiority of visual performance when stimuli are positioned to research subjects as horizontal or vertical as opposed to oblique. The effect has been widely documented in both humans and animals, even in such diverse species as octopi, goldfish, cats, and chimpanzees (Appelle, 1972). It is now established as a robust effect in human psychophysics (e.g. Essock, 1990; Latto & Russell-Duff, 2002). 
The oblique effect has also been posited to lead to an esthetic preference for horizontal and vertical lines, demonstrated by a bias towards art in which such lines predominate as opposed to featuring oblique lines (Latto, Brain & Kelly, 2000; Latto & Russell-Duff, 2002). It thus appears that humans prefer those types of patterns that they are able to visualize more clearly. Perhaps for this reason the grid-like form in accounting is perceived as favored (Macve, 1996, p. 15, 17-18; Thompson, 1998) and recurs (Chua, 1995; Macve, 1996; Carmona et al., 1997, 2002; Thompson, 1998; Cardinaels, 2008; Quattrone, 2009).
Why is there such an effect? It appears to originate within the visual cortex rather than in the retina (Appelle, 1972; Latto & Russell-Duff, 2002, p. 50-51). Therefore, it is not an anomaly related solely to vision, but to how sensations originating in the retina are formed into an image within the human brain. Moreover, horizontal and vertical lines are more common than oblique lines even in the natural world, a phenomenon perhaps related to the horizontal horizon and the vertical force of gravity (Coppola, Purves, McCoy & Purves, 1998). It thus appears that humans adopted sensitivity to the more prevalent attributes of the environment. The human preference for simplicity (Arnheim, 1956, p. 39; Wilson, Ausman & Mathews, 1973) and cognitive economy — simple patterns being easiest to process — could also be related to the preference for straight, orthogonal lines. In addition, there may have been advantages in detecting the presence of other people — simple forms with straight lines are more likely to have been produced by humans than to have been generated naturally (Smith, 2007). The lateral eye positioning (Langford, 1982, p. 56) provides benefits of perceiving the landscape and other humans laterally, potentially assisting in acknowledging the existence of other humans (Barrow, 1998, p. 5-6). People often appear to appreciate this lateral symmetry and to guard it (Barrow, 1998, p. 5-6).
5 Accounting grids
As implied above, the accounting literature has provided several examples of grids: a tableau of double-entry bookkeeping by Pacioli (Thompson, 1998; Macve, 1996), the Tableau Economique, developed by the physiocratic economist François Quesnay (Thompson, 1998, p. 295), input-output matrices by the economists Ronald Meek (ibid., p. 298) and Wassily Leontief (ibid., p. 300-301), the double-entry by John M. Keynes for representing the national economy (ibid., p. 313), the grid meant for inventorying in a monastery (Quattrone, 2009, p. 111), gridded forms for variances, salaries and inventories in the newer Spanish Royal Tobacco Factory (Carmona et al., 1997, p. 418, 422), and gridded cost reports (Chua, 1995; Cardinaels, 2008). In addition, the Magic Quadrant grid has been seen as a calculation-related representation (Pollock & D’Adderio, 2012).
The explanations for grids presented in earlier sections can be divided into the following categories (organized here according to the approximate axis of practicality/spirituality): (a) easy observability (Essock, 1990; Latto & Russell-Duff, 2002), (b) effective expandability (Flannery, 1972, p. 29-30; Hodges, 1972), (c) simplicity (Arnheim, 1956, p. 39; Wilson et al., 1973), (d) the potential for control (or order and organization) (Burns, 1976, p. 417; Eaton, 2002; Mazza, 2009), (e) equality (Castagnoli, 1971), (f) favorable connotations such as efficiency, quantification, and rationality (Lynch, 1981; Waldie, 1996, p. 99; Carmona et al., 2002) and (g) spirituality (grids being correct, true, just, or quite simply – good) (Lynch, 1981; Fleming, 2002, p. 15). These explanations are analyzed here in the context of accounting grids. 
Accounting, as practised in real settings in the modern world, appears to be built on grids. Below is an example of a representation of accounting in the service of pedagogy (Figure 6). This is also a figure that could be related to earlier bookkeeping exercises before the arrival of personal computers and spreadsheets. Parallel and perpendicular alignment are here transferred from an urban setting to one related to accounting. Debits and credits are shown in the figure as relating to certain account types deemed necessary for accounting and management. 
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Figure 6. A representation of debits and credits in a gridded form 

(http://accountrain.com/debit_credit.html).

Figure 6 shows a grid that can facilitate the “organization” of concepts and the control and ordering of those concepts by students of accounting who are expected eventually to master the concepts. This figure also shows that this grid could be easily and efficiently expanded; new types of accounts could be added if needed. The other connotations behind this grid could be those of efficiency, quantification and rationality – these being shared by both grids and accounting in general. There are also more deep-seated connotations in relation to the figure: It is possible that accounting, as represented here, is meant to be “ideal”, correct, true, and just; these connotations could be behind the “true and fair view” proclaimed in the accounting literature and standards. We may thus practice accounting in this form because the form is seen to represent a certain transcendental ideal, with emphasis on straight lines. It is likewise possible that we practice accounting within the framework of gridded straight lines simply because we are able to physically observe these lines more effectively than e.g. oblique lines. Here the grid also represents the value of simplicity, a quality important for pedagogical purposes. Equality could be implicit here; all accounts being presented as if they were of equal importance.
Modern information technology, particularly in the form of spreadsheets, ensures that accounting and bookkeeping are implemented virtually in grids on personal computers. The forms observed in urban grids, the parallel and perpendicular alignments, are obvious in many IT programs used to practice accounting (Figure 7). The ability of the grid to be extended (almost) indefinitely can be visualized here; for example, whenever a new corporate unit is acquired, the spreadsheet can be extended to include the specific accounts related to this unit. It would also appear that the grid affords a certain type of equality in its placement: each and every cell could be seen as equal – albeit certain key accounts could be perceived as more crucial to monitor than others in some situations. 
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Figure 7. A picture on the screen display of the system RDPWin by Resort Data Processing, Inc (http://support.resortdata.com/rdpwin/help/content/Accounting/TrialBalance.htm).

The meaning of each cell is derived from the figure or text placed in that cell and from its position in relation to other cells. For example, a figure in the sixth column calculated from the left determines a certain ending balance for an account, the specific account appearing in the first column of the grid. Again, it is possible to ask if we find this way of “organizing” simply practical or if it relates to a sort of a transcendental standard that we unconsciously employ when judging “right” and “just” from “wrong” and “unjust”. Such organization could also be related to a longing for control and ordering of and by numbers. In addition, it could be related to the presence of straight, i.e., non-oblique, lines that are more easily distinguishable. The organization here can also be seen to represent issues such as quantification and rationality – parameters that can be related to accounting or its targets. The value of simplicity is partly retained but partly lost; the basic organization of the spreadsheet is fairly simple but its sheer size and the accounting rules specifying its contents can present cognitive problems for an inexperienced observer. 
Financial statements are also often presented in the shape of a grid, as can be seen below in a template for use in spreadsheet software (Figure 8). Again, the meaning of a number in a specific cell can be conceived of as a part of the whole: each column represents the time period to which that number is related, and each row denotes the income statement item to which the number relates. Moreover, this alignment could imply “organizing” and “controlling” the data, as urban grids can be used to organize and control individuals. It could also represent an “ideal” standard and basis for presenting accounting information and for making decisions on the basis of that information, especially with some of the connotations of grids, i.e., efficiency, quantification, and rationality, being close to the connotations of accounting. Again, one might ask whether the non-oblique alignment being easy for us to observe is one of the main reasons for the use of this alignment. The grid again allows for expansion; new accounts can be added, for example, at the bottom or new time periods to the right of the existing grid. Simplicity is lost here more than in the previous example; this spreadsheet requires a relatively high financial literacy on the part of the actor who is looking at it in order to grasp all the meanings intended.  



Figure 8. A screenshot of a financial statement from Vertex42.com
(http://www.vertex42.com/ExcelTemplates/profit-and-loss.html).

It should also be noted that such a grid does not necessarily signify equality. Certain accounts in the financial statement (such as net income) could be more important than others, and recently added periods could be more interesting than older ones. As a flexible signifier the grid allows for these idiosyncrasies if needed. However, accounting could also be tied to equality in the idea of “the true and fair view” – this has usually been interpreted as accounting representing issues fairly and impartially, but it is also possible that accounting grids, and their visual equality, can be seen as supportive of this. Grids are effectively linked to the existence of a central authority (Stanislawski, 1946; Waldie, 1996). We may ourselves design a grid, functioning as the central authority; however, the spreadsheet as such that we use has already been designed by another authority, an IT provider.

Financial statements in annual reports are often presented in a grid-like form (Figure 9). Here all items are organized and ordered according to predetermined standards in relation to each other. This could again represent the favorable shared connotations of grids and accounting: efficiency, quantification, rationality, as well as a certain transcendental standard of “correctness”, being easily observed by us and allowing for expansion (i.e., adding new rows and columns). Simplicity can again depend on the financial literacy and experience of the observer, and equality is not necessarily present as some lines could be implied to be more important than others.  
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Figure 9. An extract from the annual report of the listed financial services company Sampo Group in 2013 (www.sampo.com). 
There are other virtual grids in accounting research and practice, for example, in the European Accounting Association annual meeting scientific program in Rome in 2011 – indeed, this seems to be a fairly common way of organizing the scientific programs of conferences (Figure 10). Again, the connotations of efficiency and organization come to mind, likewise the potential to control for the wholeness of the program, and to expand the grid if necessary. The grid also affords a  certain equality to the different presentations, still allowing for a segregation of the papers depending on their developmental stage, subject or methodology, resulting in simplicity within a selected frame of papers. A conference can also rely on the cosmic forces of security, validity and dignity, and the practical capability of people to observe such straight lines effectively.
[image: image11.png]EUROPEAN ACCOUNTING ASSOCIATION
34rd ANNUAL MEETING

Auditorium Parco della Musica & LUISS

19.22 APRIL 2011

university
Rome, TALY
SessionNr | DATE | TME___| Room Chair 0| Author Discussant Paper titie
Economic Consequences Of
21 April 09.00- BRETT Hong Nee. Accounting Regulatory Change
FRPso1 | 2011 1030 |40 GOVENDR | 12636 | Ang From Disclosure To Recognition
EXTRACTIVE FIRMS AND THE
VALUE RELEVANCE OF
Jacauelin EXPLORATION AND
12600 | eBit EVALUATION EXPENDITURES
The Relevance Of Dividend
Felix Reguiation For Dividend
12475 | Fischer Decisions
ENCARNA On The Earmings Smoothing
21 April | 0900- GUILLAMON Marina Hypothesis In The Banking
FRPso2 | 2011 1030 | 4058 SAORIN 12665 | Balboa Industry
Earnings Quality In Private
Fims: The Role Of Accourting
Mortz Standards And Fim-Level
12322 | Bassemi Reporting Incentives
Informativeness O frs 7s
Pietro ‘Sensitivity Analysis Disclosure
13065 | Bonett On Currency Risk





Figure 10. An extract from the scientific program of the European Accounting Association annual meeting in Rome in 2011.

Each of these explanations for grids, except that based on the oblique effect (not closely related to social systems but to individual, physical abilities), are connected to signification, legitimation, and domination. The possibility to expand the grid (Foucault, 1977, p. 143-144; Carmona et al., 2002, p. 259) serves to provide significations of the additional pieces added, and the associated legitimation and domination within the grid. Similarly, simplification allows for significations to emerge, again with legitimation and domination of those significations and grids (Quattrone, 2009, p. 97) – however, the interpretations of the grids of financial statements and other more complex accounting constructs may become complicated. The possibility for control and order (Macve, 1996, p. 24-25; Carmona et al., 1997, 2002; Merchant & Van der Stede, 2007) creates a potential particularly for domination, but also helps to create new significations and legitimations for control and order. Grids imply the control of the totality of the grid, not of separate individual people or numbers. In accounting, the grid can serve as a form of control either by the IT provider who originally designed the gridded form or by the people authorized to fill and tailor the grid further. Signifying equality allows for the legitimation of grids and the domination of those placed in the “equal” positions. The significations of efficiency, quantification, rationality (Lefebvre, 1991; Miller & O’Leary, 1994; Carmona et al., 2002; Jeacle, 2003, 2005, 2009), and even spirituality (Hopwood, 1994, p. 300; Graves et al., 1996; Macve, 1996, p. 15, 17-18; Thompson, 1998, p. 294) assist in legitimating grids and their contents, thus again producing domination of those contents. From these explanations, as can be seen here, those related to expansion, simplicity, control and order, positive connotations of efficiency, quantification, and rationality, as well as spirituality, have been considered earlier in the accounting literature (albeit not always in relation to grids), while the issues of the oblique effect and equality have received scarce if any attention in the context of accounting and space. Accounting and urban grids generally seem to share all these explanations, albeit simplicity and equality are not always present in accounting grids; however, that is mostly due to the complexity of accounting rules and standards, not to the grid itself. Accounting and urban grids can thus be seen to signify and legitimate similar ideals, producing domination within the grid. In the case of urban grids, those dominated are people, while in the case of accounting grids, those dominated are numbers, the entities the numbers represent and/or the users of the grid.
The explanations for grids can be seen to relate to each other as follows. Their observability is the most fundamental characteristic here and underlies all others: straight lines can be considered preferable to oblique and/or round forms for physiological reasons. The ability to expand grids, their simplicity, and potential for control are reasons easily and explicitly given in order to maintain a semblance of rationality. Equality, the connotations for issues such as efficiency and rationality, and spiritual explanations are the most subtle. These loftier connotations are effective technologies used to support a specific form of subjectification; morality appears as a technology for legitimation (Miller & Rose, 2008). Thus, when historians present grids as promoting equality (Castagnoli, 1971; Paden, 2001), they simultaneously reaffirm that form of control with compelling values. The observability of grids can also explain moralities; issues that we can effectively observe can come to be seen as “upright, correct, true, and just” (Fleming, 2002, p. 15). The justifications for grids we explicitly give can thus be complemented with other explanations of which we may not be entirely aware. 
Accounting grids can be seen as maps. Let us compare the map of the urban grid of Wah-Sut (Figure 4) with the bookkeeping grid map (Figure 7). The map of the urban grid assists actors arriving in Wah-Sut to navigate through the complex in order to locate the specific spot they are seeking. Similarly, actors looking at the accounting grid in Figure 7 can feel that, starting from the top of the figure (the equivalent in Wah-Sut being the north), they can navigate through the accounts using the vertically placed numerical order as a guide, thus locating the specific horizontally placed figure they are seeking. Very similar cognitive processing takes place in these two instances. Moreover, those looking at the urban map of Wah-Sut can instantly get an idea of the totality of the complex without needing to travel there. Similarly, those looking at the accounting grid in Figure 7 would be able to get an overall idea of the accounts used and numbers attached to them without having to scan through the physical accounting books of the company in question. Accounting thus functions not only as grids, but as maps of given spatialities. 
6 Discussion 
This paper has looked at urban grids, as phenomena outside accounting, and contributed to the literature on accounting (Hopwood, 1994, p. 300; Carmona et al., 1997, 2002; Merchant & Van der Stede, 2007; McKinstry, 2008): it has been illustrated how the reasons underlying urban grids may also be the reasons underlying accounting grids, a predominant form of representation in accounting. Relatedly, both accounting and architecture studies highlight similar rationales for grids, seen as flexible constructs (Kostof, 1991, p. 96; Carmona et al., 2002, p. 259), underlining the appeal of linearity and simplicity (Fleming, 2002; Quattrone, 2009, p. 97) and the hierarchical organization of space as well as its connotations of discipline, control and quantifiability/measurability (Stanislawski, 1946; Carmona et al., 2002; Eaton, 2002). Parallels were drawn in this study between urban grids, their maps, and accounting grids, as maps of monetary and other accounting-related issues. Research has shown how urban grids can facilitate control and domination (Carmona et al., 1997, 2002), create additional spaces (Foucault, 1977, p. 143-144; Carmona et al., 2002, p. 259), and be used for signification and legitimation of control, order, efficiency, quantification and measurability (Lefebvre, 1991; Carmona et al., 1997, 2002). Concrete spaces can also be used as symbols reinforcing signification and legitimation, dominating those positioned within these spaces (Hopwood 1994, p. 300; McKinstry, 1997; McGoun, 2004; McKinstry, 2008). Grids can produce domination similarly to management control (Merchant & Van der Stede, 2007; Malmi & Brown, 2008). Accounting grids have been shown here to connect similarly to the structures of signification, legitimation, and domination (Giddens, 1984) as do urban grids and several other spatial forms. Grids are rarely “only” grids, but rather flexible signifiers  signifying many other issues.
Regarding the literature on visualizations in accounting (Graves et al., 1996; Macve, 1996; Preston et al., 1996; Thompson, 1998; Davison, 2010; Pollock & D’Adderio, 2012), this study has shown how accounting grids are a form of visualization that ties in with signification, similarly to visualizations used in annual reports (e.g. Preston et al., 1996; Davison, 2010), capable of signifying report contents as valid and “true” (Graves et al., 1996). Grids, as accounting visualizations, can also legitimate, like the earlier means of double-entry bookkeeping, shown to connect with rule, order, symmetry, harmony, and the “divine” (Macve, 1996; Thompson, 1998). Moreover, accounting grids, like grids such as the Magic Quadrant, can produce domination over others and over the situation (Pollock & D’Adderio, 2012). However, grids are a more subtle mechanism than any of the purposes of the above visualizations show, relating to very deep-seated issues such as the oblique effect, not always accessible to conscious reasoning. 
As regards the intersection of the phenomena outside accounting and inside accounting (Hopwood, 1990; Miller & O’Leary, 1994; Carmona et al., 1997, 2002), this study has taken a somewhat unconventional viewpoint on two kinds of grids, urban grids (and maps of them), and accounting grids (as maps of accounting information). Research has shown how concrete issues outside accounting and accounting itself can function in tandem in a certain setting such as a factory (Miller & O’Leary, 1994; Carmona et al., 1997, 2002). By contrast, urban and accounting grids may affect different people; urban grids affecting all those in a given city, and accounting grids mostly accountants. However, accounting grids in the form of spreadsheets and financial statements have become so common that even those beyond the direct influence of accounting as such are exposed to its significations and the associated legitimation and domination. Moreover, accounting can afford significations that affect the realm of the concrete, as in company management (Hopwood, 1990, p. 12-13), and so do accounting grids. It could also be noted how maps can be seen to be at the intersection of urban grids and accounting, providing a parallel understanding of a more abstract form of reality in both contexts. 

Giddens (1984, p. 33) has emphasized that domination especially depends on the mobilization of concrete resources, and it has been illustrated here that signification and legitimation could likewise depend on these resources. Urban and accounting grids can signify validity and “truth”, similarly to the visualizations in annual reports (Graves et al., 1996), simultaneously legitimating themselves. Accounting grids can also legitimate themselves and the associated business transactions with double-entry-bookkeeping, tying in with issues such as order, symmetry, and harmony (Macve, 1996; Thompson, 1998). 

At a very abstract level, Giddens recognizes that the structural properties of signification, legitimation, and domination can be so fundamentally intertwined that it makes no sense to separate them from each other; representing a fundamental entanglement between these three structural properties in which each depends on the others for its very existence (Giddens, 1976, 1984; Barley & Tolbert, 1997). This is typical of issues at a very high level of abstraction, in which many issues can eventually be seen to be integrally connected with many others. On the other hand, in accounting research (Ahrens & Chapman, 2002; Conrad, 2005; Gurd, 2008) these three have often been disentangled from each other, due to the rather obvious concern that if three terms cannot be separated at all, they might, both analytically and empirically, represent not three constructs but only one. In order to use all three structural properties, analytical distinctions between them have also been found necessary in this paper. 

In the specific case of grids, there are certain relations between signification, legitimation, and domination that have not been explicitly elaborated by Giddens (1976, 1984), perhaps due to the high abstraction level he takes in his studies. As noted earlier, the signification of the grid, as associated with positive attributes, such as equality and justice/correctness, seems to lead to the legitimation of the grid as such. Domination appears to result from these significations and legitimations; grids enable the domination of people and numbers when this specific technology has first signified beneficial attributes and has thus been legitimated. However, it is not clear whether in the case of grids, signification and legitimation would always function as antecedents to domination; it is also possible that grids, allowing  domination and control of masses (of people or numbers), come to signify positive issues and are thus legitimated due to the domination exerted; when actors feel controlled or in control, they begin to sense an obligation to justify this control to themselves, which can be done by attaching positive significations to the source of the domination, legitimating it. 
This paper differs from accounting research on the structural properties as introduced by Giddens (1976, 1984) (Ahrens & Chapman, 2002; Conrad, 2005; Gurd, 2008) in terms of its setting being more philosophical and visual than directly managerial. Grids are not taken here to speak the language of engineering, public service, or profit (Conrad, 2005; Gurd, 2008), but they signify issues such as equality and fundamental rightness/justice. Thus legitimation comes close to this form of signification, when grids and the associated control are legitimated in terms of this “justice”, not technical standards or profits (Ahrens & Chapman, 2002; Gurd, 2008). Following earlier studies on legitimation (Conrad, 2005; Gurd, 2008), this paper emphasizes certain types of “morals” rather than “norms”, effectively focusing on what is perceived as “good”. The control that grids afford is not direct power by management or shareholders (Ahrens & Chapman, 2002; Conrad, 2005; Gurd, 2008) but rather implicit and less visible power of a singular entity over entire cities or populations (of people or numbers). By tying signification and legitimation closer together in showing how positive significations can legitimate, this study has reached for Giddens’ (1976, 1984) notion of the inseparability of structural properties while still retaining an awareness of the differences between these properties.

The three-fold classification of urban grids – military, religious/ritual, and ideal/utopian – originates from historical events and tradition. Similarly, accounting could be used for military purposes by military organizations (Funnell, 2006), for religious purposes by religious organizations (Quattrone, 2004), and even in relation to adopting certain religious or utopian concepts or ideals, such as the consideration of covenants instead of contracts in certain situations (Peace, 2006), as well as for utopian purposes by organizations pursuing the utopian goals of today’s world, such as Amnesty International or the World Wide Fund for Nature. Accounting, of course, is much used in the modern world for  purposes of trade and business, first and foremost – any military, religious or utopian goals aside. Yet this tripartite division raises certain questions. Are accounting grids, or is accounting as such military, religious/ritual, or ideal/utopian? Does the military order of accounting visualizations produce images of the military and the associated total compliance and order? Is accounting a religious endeavor for those who firmly place their faith in order, equality, the “true and fair view”, fundamental justice and the “divine”? Or is it a utopian/ideal activity, relating to issues such as harmony and symmetry?
7 Conclusions

This study analyzed the parallels between urban and accounting grids. Could there be other entities besides grids in accounting that draw their rationales from concrete, age-old phenomena? Perhaps accountability, with its more brutal manifestations in the era of the sovereign (Foucault, 1977), could constitute such a phenomenon. It differs from grids in that grids are more immediately visual, in fact, the dominant visual representation in accounting. Writing might also constitute such a phenomenon: the source of certain letters may reside in something concrete. Numbers have more of a connection with the abstract.
The study has shown how non-rational matters and even basic human needs and the ways in which our experiences are formatted within our brains can underlie the basic forms employed in accounting. Future research might then investigate other basic needs that forms of accounting fulfil. Neuroaccounting could be used to show the different processes that accounting activates within our brains and the resulting implications. Maps were shown here at the intersection of urban planning and accounting, and it is possible to ask if there are other conceptual constructs that could be used to analytically connect accounting with the realm of the more concrete and the implications of these connections for accounting. Finally, it would be fruitful to examine how activities such as real estate speculation, with its connections to accounting, have contributed to the emergence of urban grids and by what other paths  accounting and non-accounting interact. Are urban grids quintessential tools of accounting, transforming free space and its contents into something that can be more easily named and counted, valued and exchanged, ordered and controlled, in the service of capitalism or other regimes?

On strictly commercial principles, the gridiron plan answered, as no other plans did, the shifting values, the accelerated expansion, the multiplying population, required by the capitalist regime. (Mumford, 1961, p. 424)
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� We employ the familiar definition of a grid as the parallel and perpendicular arrangement of straight, orthogonal lines. The word “grid” has referred to things as wide-ranging as bricks, clay tablets, maps, musical notation, perspective painting, print, boxes, information, landscape features, and of course financial statements. Each of the items in this list is a chapter in Hannah B. Higgins’ (2009) interdisciplinary exploration The Grid Book. According to the Oxford English Dictionary (1989), the first use of the word in 1839 meant “an arrangement of parallel bars with openings between them; a grating”. However, “grid” is a shortened form of the word “gridiron,” which has been used for hundreds of years since the late thirteenth century when it was “a cooking utensil formed of parallel bars of iron or other metal in a frame, usually supported on short legs, and used for broiling flesh or fish over a fire”. And it was also “a similar structure employed as an instrument of torture by fire”. By the late nineteenth century, the word “gridiron” was being “[a]pplied to objects resembling or likened to a gridiron”: specifically in 1883 to a city having a “formal and gridiron-like plan of the streets” and in 1892 to Chicago being “criss-crossed by a gridiron of railway tracks”. And by 1918, such real “gridirons” had become virtual “grids” of orthogonal lines, the word having acquired the meaning “a network of lines, especially two series of regularly spaced lines crossing one another at right angles; specifically one provided on a map as a means of specifying the location of places and objects”. Shortly thereafter by 1926 a “grid” might refer to “a network of high-voltage transmission lines and connections that supply electricity from a number of generating stations to various distribution centres in a country or a region, so that no consumer is dependent on a single station” and by 1943 might be “used of any network that serves a similar purpose for other services”.


� Accounting and urban grids are tied together with Giddens’ (1976, 1979, 1984) concepts, while recognizing that the basic capability of actors to observe gridiron forms falls outside of these concepts as it represents a physical phenomenon, not a social structure outside time and space.


� This historical approach has much to recommend it. Compared to a more traditional case study approach, the usual concerns about securing access to a case organization and ethically protecting the research participants do not apply here. The secondary data we employ is readily available and data storage is thus not a critical issue. Moreover, grids as city plans are not as easily destroyed during the course of the history as traditional accounting evidence that may have been recorded on papyrus, paper, or other perishable media. Grids are still potentially observable thousands of years after they were built with relative accuracy compared to many other types of archeological evidence from earlier periods.


However, the approach we take is certainly not without its problems. Not surprisingly, the archeological excavations of the remains of the earliest cities enable only incomplete and unreliable reconstructions of what their urban plans originally were like. Over time, grids can be imposed on organic street patterns, and organic modifications can reconfigure street grids. Either evolutionary path leaves remains of both sets of streets coexisting on the landscape, and, in the absence of documentation, we can only infer the reasons behind whatever ancient street plans actually were there. As will be made clear, the ancient Greeks appear to be the first in history whose rationalizations for street plans have been retained for posterity to read. Thus we have to trust the observations of historians, and of the Greeks themselves, for explanations of ancient grids. 


Moreover, omissions are possible when implementing this type of historical review. However, such problems can be minimized through the extensive scrutiny of illustrations and cross-referencing that takes place in books on the topic. When investigating the literature, it soon becomes clear which materials are referred to frequently and are therefore considered seminal. The omission of less important material cannot be considered a serious issue in this study.


� One might expect that some construction materials would be more appropriate for round urban forms and some for rectilinear ones, and, if so, there is a survivorship bias in favor of those shapes made out of more durable inorganic materials such as stone or brick as opposed to far less durable organic materials such as wood and grass. (Archeologists also tend to find what they are looking for, and when traces are faint, houses of a certain shape are more likely to be identified as such if that is the house shape the archeologists expect to find (Harding, 2009).) Discussions on the relationships between design and materials, however, are rare. There is none in Enrico Guidoni’s Primitive Architecture (1978), a survey of indigenous architecture in extant traditional cultures, and there are no obvious generalizations to be drawn from the examples presented in the book. The rectilinear urban forms in the Neolithic Middle-East, Egypt, and Mesopotamia may seem to have the natural shape that would have resulted from the mud bricks, whether hand-molded (roughly rectilinear) or cast in wooden molds (more precisely rectilinear), from which they were constructed. Yet there are abundant examples of round urban forms made out of rectilinear bricks (Campbell & Pryce, 2003). The Romans may have held an “image of the barbarian as one who lives, not in a rectilinear, stone-built house roofed with tiles, but a round, timber and thatched building” (Harding, 2009, p. 15). Yet round houses made of stone and rectilinear houses made of timber were common (Harding, 2009). From their statistical study of prehistoric housing shapes, Whiting and Ayres (1968) found that curvilinear houses employ plastic or pliable siding material (grass, adobe/plaster, bark) and flexible roofing material (grass, earth, bark/felt) while rectilinear ones use pliable or rigid siding material (wood, grass, adobe/plaster) and flexible or rigid roofing material (grass, earth, wood). (The three most common selections for each are in parentheses.) Following a brief treatment of the subject, Hodges sums up that “[i]n general, therefore, we must conclude that the building materials used and the manner of their assembly appear only to have had a marginal effect upon the shape and style of building in antiquity” (Hodges, 1972, p. 529).


� “[R]eligious significance as basic to the grid can… be written off as inapplicable” (Stanislawski, 1946, p. 107).
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