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Abstract
Part of the considerable research devoted to borders and territory suggests that territorial contiguity– whether through arguments that territory provides interaction opportunity or the stakes of conflict or both–  is a major determinant of whether or not states enter conflicts, and whether those conflicts escalate to war. However, perhaps simple contiguity may not be the critical factor. Relations between states with highly permeable and salient borders have shown a tendency toward interdependence/integration, making military conflict less likely and agreement more likely. While initially developed to study conflict, the GIS-generated dataset on the nature of borders (ease of interaction and salience) can also be used to study cooperation. Because the dataset is based on a GIS collected at only one point in time, the 1992 Digital Chart of the World, there is a major research design challenge in trying to use static data to investigate time-series questions.  This paper is a first cut attempt to use the GIS border data to investigate the relationship between conditions of integration and borders–  using the waves of expansion in the European Union. 
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INTRODUCTION
Part of the considerable research devoted to borders and territory suggests that territorial contiguity– whether through arguments that territory provides interaction opportunity or the stakes of conflict or both–  is a major determinant of whether or not states enter conflicts, and whether those conflicts escalate to war. Contiguity may provide the opportunity to engage in conflict– it also brings territorial stakes and issues to the fore.  However, perhaps simple contiguity may not be the critical factor.  Starr and Thomas (2005) note that contiguous states with highly permeable (and important borders) may be more peaceful in terms of greater cooperation and community, or simply have less conflict.  For example, the ease of interaction and salience of border areas in northwestern Europe have– based on Karl Deutsch’s social communication model of integration– most likely contributed to the area moving from high levels of conflict to high levels of cooperation.  Relations between states with highly permeable and salient borders have shown a tendency toward interdependence/integration, making military conflict less likely and agreement more likely.  

While initially developed to study conflict, the GIS-generated dataset on the nature of borders (ease of interaction and salience) can, thus, also be used to study cooperation. This paper represents the ongoing development of a research program based around the nature of borders. Beginning with an exercise in conceptualization and measurement (e.g. see Starr and Bain 1995, Starr 2001, 2002), the overall program clearly demonstrated the multiple feedback loops in the research design process, including an evolving set of research questions. This is the first paper of the program to focus on the question of borders and cooperation. It also addresses a key weakness and challenge of the GIS-generated dataset.

Because the dataset is based on a GIS collected at only one point in time, the 1992 Digital Chart of the World, there is a major research design challenge in trying to use static data to investigate time-series questions.  This paper is a first cut attempt to use the GIS border data to investigate the relationship between conditions of integration and borders–  using the waves of expansion in the European Union. A set of hypotheses is developed to compare EU borders to world averages and sets of EU borders to each other. Preliminary results indicate that the different sets of border profiles do reflect integration processes; questions of causality must be left to further research using additional time-series data sets. 

RECONCEPTUALIZING BORDERS: MEASURES, DATA, AND FINDINGS
As noted by a number of scholars, the location of states, their proximity to one another, and especially whether or not they share "borders," emerges time and again as key variables in studies of international conflict phenomena. Clearly, a key dimension for many researchers is proximity.  The early diffusion research of Starr and colleagues (e.g. Most and Starr 1980, Siverson and Starr 1991) noted above) moved to the study of borders after concluding that the diffusion of certain phenomena could only be studied by looking at units that were "relevant" to one another-- and that such relevance could be indicated by geographical proximity. Proximity, in turn, could be operationalized through "borders." Borders were seen as important indicators of proximity because they had important relationships to both the opportunity and willingness of state actors as conceptualized by Most and Starr (1989) and Starr and Most (1976).

Starr and Most (1976:10) were also concerned with the "roles that different types of borders appear to play" in war involvement. Different types of border might have differential impacts on both opportunity and willingness. The distinctions Most and Starr investigated implicitly dealt with possible variations in ease of interaction and salience. The GIS-data project continued the search for a fuller specification of the “nature” of borders, being specifically designed to establish a major reconceptualization and revision of how borders may be seen (theory) and measured (method).1 The use of GIS (Geographic Information Systems) permitted a much fuller and clearer specification of borders by enabling us to operationalize the specific qualities of borders in terms of opportunity and willingness: ease of interaction and salience, respectively. Using data available in the 16 data layers found in ARC/INFO's 1992 Digital Chart of the World, indexes of both ease of interaction and of salience were constructed. Aggregating values generated from ARC/INFO, they can be used to characterize any border or border segment on the globe, and thus values can be attached to the ease of interaction and/or the importance of any particular border or border segment. This data set therefore permits investigators to go beyond simply observing the number of borders a state possesses, whether or not a border existed between two states, or the length of that border, to a fuller conception of the nature of that border.

For ease of interaction (or opportunity), three central factors for the movement of land-based military capability (or other goods) were selected-- out of the hundreds of variables found in ARC/INFO-- the existence of roads, railroads, and the steepness of terrain. An index was created which notes the presence or absence of roads and railroads, and represents the hypsography or slope of  terrain. This creates a simple combined 1 to 4 index, with 4 representing the greatest ease of interaction, and 1 the most difficult areas to move across. 
Salience (or willingness)  is concerned with the importance or value of territory along or behind a border. Here we must be concerned with indicators which would discriminate the level of value or concern over territory. Drawing on upon the work of geographers, demographics are seen as important: the territory on which a state's population lives. This is operationalized by areas of population concentration. A capital city, the locus of governmental activity and the symbol of the state, is also be used to indicate the importance of territory. Other coverages provide the location of items that indicate the importance of an area: active civil and military airports are identified, as well as such items as: military camps, forts, oil wells and refineries, power plants of various kinds, water tanks, factories, industrial complexes, hospitals, telecommunications stations, etc. The wide variety of items taken from the GIS are used because the substantive importance of any single type of installation can vary considerably across states. By identifying the location of key aspects of a state's transportation, communication, energy production, industrial, agricultural, and security infrastructures, we have items that tap "importance" in a manner generally relevant to all states.2  Hence, the salience of a border area is determined by places of population concentration, state capitals, airfields, and selected cultural features located within a 50,000 meter buffer of the region's borders. Capital cities are automatically coded with the highest value found in any of the units of analysis.3 Each feature identified has been given a value based on the number of other features that fall within 4 kilometers of it.  These can then be mapped based on the value, showing where clusters arise. Any area in a buffer around a border can be characterized by a value from 1 to 4. A four value scale has been created, again with 4 indicating areas of the greatest salience, 1 indicating those areas with the least.

[Tables 1 and 2 here]

The global dataset derived from the GIS analyses includes 151 states with land borders, which generate 301 separate contiguous land borders between states. For each of these borders, variables have been developed, which can be transformed into a variety of nominal, ordinal, and interval measures. For any dyad border (examples of what these measures and data look like are presented in table 1), we can present the length of that border in kilometers, and the area in square kilometers under the buffers created from that border. From these two variables we can present the percentage of each border that falls into categories 4 through 1. This can be done for ease of interaction and saliency. Knowing the length of the border (or arc), the area under the buffer along it, and the percentage of each category, permits the analyst to use interval data or broadly based categories such as high-salience or low-salience.  Note also that Table 1 provides a weighted average for each border in terms of ease of interaction, salience, showing the average value across the whole border.

Table 2 provides descriptive data on the total set of global contiguous borders, using the weighted averages. Just looking at these data indicate the variety of analyses that can be pursued with this data set. For example, we see that the average salience is quite low, barely  getting above 1.000 (with a maximum value of 1.369 on the 4.000 scale). This means that although we find many areas with a value of  4 along borders, they constitute only very small portions of the total border. The values for ease of interaction are much higher, with a world mean of 2.597 (and a maximum value of 3.296).4
Findings on the Nature of Borders, Conflict and Cooperation

Starr and Thomas (2002: 219) state clearly how the nature of borders might be important to our study of conflict and cooperation:

One basic point raised in Most and Starr (1989) is that researchers need to be much clearer as to the broader concepts which are really under investigation, so that their models and the resulting research designs can be more logically and fully specified. Perhaps "borders" can be used in some research for reasons that are innate to "borderness"-- that they separate entities from one another. However... most uses of borders involve their representation of proximity-- that is, entities are close to one another, important to one another, and have an enhanced ability to interact with one another. But, does the existence of a border actually represent these notions? Borders that are difficult to traverse, either commercially or militarily may not fit this idea of proximity. Borders which are "buffered" by empty and meaningless spaces may not fit this idea of proximity. Conversely, legal borders in the contemporary world may be meaningless in terms of full permeability and high levels of transactions-- as in the European Union.

Starr and Thomas (2002) look at the analysis between proximity and the analysis of crisis, revisiting hypotheses investigated in Brecher and Wilkenfeld (1997). As with war/militarized conflict more generally, Brecher and Wilkenfeld’s analysis of geographical factors incorporates adversarial proximity as a leading determinant of crisis behavior. The GIS- data set permitted a finer grained analysis of proximity. Brecher and Wilkenfeld found that “Contiguous” countries were more conflict prone than their “Near Neighbors” or “Distant” countries.  With that basic effect demonstrated, Starr and Thomas investigated  those contiguous states looking more deeply at the nature of the contiguous borders– and found that at some point greater ease of interaction and salience picked up not the conflict effects hypothesized, but interaction-interdependence-integration effects– in a manner proposed by Deutschian models of integration (2002: 229): 

A dynamic that reflects the Deutschian model of integration– with its attendant focus on transactions– definitely appears to be affecting countries with borders at the upper ends of the measurement scales for ease of interaction, salience, and vitalness. This is an important finding not only because an interdependence-integration dynamic exists, but also because the presence of this dynamic statistically suppresses the conflict dynamic normally found in hypotheses relating to contiguity.

That is, greater and greater levels of interaction opportunities do not produce greater and greater conflict effects beyond the simple existence of contiguity.5 Continuing several of these strands, Starr and Thomas (2005) again looked at contiguity and conflict, and hypothesized that high levels of ease of interaction and salience– for countries that are contiguous, and therefore already reflect the basic opportunity for interaction that facilitates conflict– may better reflect interdependence/integration effects. Two different views on the relationship between contiguity and conflict from the literature were presented. The first is the “standard” view, based on territory both as an interaction opportunity and territory as being intrinsically valuable, that the easier a border is to cross and the more salient the border, then the higher the probability of militarized dispute. The second view, deriving from Deutschian integration theory based on high levels of transactions, proposed that the easier a border is to cross and the more salient the border, then the lower the probability of militarized dispute. Each view, however, represents a linear (positive or negative) relationship between the nature of borders and conflict. Starr and Thomas (2005) proposed a curvilinear relationship, with the low occurrence of conflict at both the lowest and highest levels of ease of interaction (opportunity)  and salience (willingness). Starr and Thomas proposed– and found– that conflict is most likely where the expected utility of conflict is greatest– in the middle– where states have both the opportunity and willingness to engage in conflict.

Starr and Thomas conclude (2005: 136):

In finding support for our hypothesis we have made two significant contributions to our understanding of the political geography of conflict and cooperation.  We have examined and demonstrated the utility of moving beyond a simple “on-off” dichotomous view of contiguous land borders to examine the terrain and human activity along shared border areas... Secondly, we have demonstrated that the relationship between borders/contiguity and conflict behavior is non-linear. Neither contribution could have been made using previously collected data on contiguity which simply noted whether or not two states shared a land border. These results could only be possible with the type of data provided by the GIS project on the nature of borders..

The Starr and Thomas results buttressed my feeling from the beginning of the GIS project that these measures could be used to help indicate cooperative as well as conflictual interactions. We can also see that a number of questions about areas undergoing increasing interdependence and integration can be addressed by these data– including studies of the effects of the growth of the European Union, or the impact of changes in legal boundaries between states– such as the 1985 Schengen Agreements for the free movement of the nationals of signatory states. These agreements became part of the EU legal framework in 1999, through a protocol to the Treaty of Amsterdam. The agreements removed cross-border barriers such as border checks and border posts, and created a common visa policy for signatories– exemplifying the non-security orientation of a Deutschian pluralistic security community.

BORDERS AND INTERDEPENDENCE/INTEGRATION: A DEUTSCHIAN VIEW

Using the Most and Starr notion of “stylized facts,” we can begin by simply looking at dyads within the data summarized in Table 2. The border with the highest salience score (in 1992) was shared by Moldova and the Ukraine. This should not be surprising since less than two decades ago, this was only an internal border, or the equivalent of the border between Connecticut and Massachusetts.  With a weighted average of 1.342, the German-Dutch border is the next highest. A cluster of relatively high salience borders are found among the original six members of the EEC.  And, because of a high density of road and rail facilities, EU dyads also have the highest weighted averages in terms of ease of interaction. The border with the highest weighted average of ease of interaction is between Belgium and France (3.296). The next three highest are: Belgium-Netherlands (3.291), Germany-Netherlands (3.287), and France-Luxembourg (3.284). That is-- the borders of the original core countries of the EU also have borders that look like the internal jurisdictional boundaries of states, in terms of both salience and ease of interaction.

We may propose that the high values on ease of interaction and salience of border areas in northwestern Europe has– based on Karl Deutsch’s social communication model of integration– most likely contributed to the area moving from high levels of conflict to high levels of cooperation (see Deutsch et al. 1957, 1967).  Relations between states with highly permeable and salient borders have shown a tendency toward interdependence/integration, making military conflict less likely and agreement more likely.  

For Deutsch, transaction flows were central to the process by which integration took place and security communities were formed. According to Deutsch, countries are “clusters of population, united by grids of communication flows and transport systems, and separated by thinly settled or nearly empty territories” (cited in Dougherty and Pfaltzgraff, 1990:435). The Deutschian study of how countries become integrated focuses on these transaction grids. Continuous communication and transaction linkages are presented by Deutsch as one of nine conditions for the creation of security communities. The GIS-generated data, as discussed above, illustrate that certain types of contiguous borders are related to high levels of transactions, interdependence and integration.

Also citing Deutsch, Cobb and Elder (1970:8) go straight to the essential relationship: “The third basic notion from communications theory is the idea that ‘transactions flow... establish[es] mutual relevance of actors. An actor with whom you have very much to do is relevant to you...’  Given this assumption, the level of interaction, or transaction, between the members of two social units may be taken as a behavioral measure of their mutual relevance.” They further observe (Cobb and Elder, 1970:24): “Deutsch ... finds that all successful security communities have a multiplicity of transaction channels performing a variety of common functions and purposes. Indeed, a high rate of transactional exchange within an area may mean that the community achieves a degree of integration...”  For Russett (e.g., 1963), the mutual relevance of integration leading to a security community is represented by “responsiveness”– or, “... the probability that requests emanating from one state to the other will be met favorably” (Russett, 1974:329).  In looking at integration defined as either responsiveness or security communities, Russett (1974:335) finds that transactions describe integration, predict integration, make integration possible, and even cause integration.

Given the role of transactions in Deutschian models of integration, and their potential as indicators of growing interdependence and/or integration, then greater ease of interaction along a border also generates opportunities for positive interaction as well as opportunities for conflict. This perspective– based around integration theory– also can be used to provide alternative contexts (or interpretations) to the role of borders in separating peoples, and the effects those borders might have. The results reported by Starr and Thomas are important findings, and represent an important perspective, not only because an interdependence/integration dynamic exists, but also because the presence of this dynamic statistically suppresses the conflict dynamic normally found in hypotheses relating to contiguity. The GIS-project has thus highlighted a new effect: given contiguity, and the conflict promoting effects of contiguous borders,  as ease of interaction and salience become greater then the more positive effects hypothesized in Deutschian social communication/transaction- based integration theory can be seen. 

The natural laboratory for an historical experiment involving the nature of contiguous borders and cooperative behavior is the European Union (EU). The broadest question would be: Is there a relationship between the nature of borders and positive economic and social transaction flows among states? Do borders with greater ease of interaction and greater density of cities and valuable (important) facilities promote and/or reflect the existence of interdependence and integration?  The Deutschian model would propose a direct relationship: that increases in levels of transactions would lead to greater levels of transactions. It would also propose an indirect relationship: that increases in levels of transactions would lead to the development of integration, which in turn, would lead to greater levels of transactions.  The Ease of Interaction variable has, in past papers, been used as a “surrogate” for the levels of transactions that Deutsch argued would generate and reflect the development of integration.  For the initial cut in this project, we can flip the Deutsch hypothesis around and ask: does the history of the EU membership (during which integration has both deepened and widened) generate borders with high Ease of Interaction and Salience?  Specifically, the following three hypotheses will be investigated:

(1) The contiguous land borders that EU members have among themselves will have significantly higher average values for Ease of Interaction (and Salience) than the average values for total world contiguous borders.

(2) EU members with the longest history in the EU will share contiguous land borders with other EU members that have the highest average values for Ease of Interaction (and Salience). 

(3) As new waves of members enter the organization, the contiguous borders they share with other EU members will have lower average values for Ease of Interaction (and salience).

Design and Analyses
One major limitation of the data has been alluded to, and must be highlighted (see Starr 2002). As noted, the data for this project is from the Digital Chart of the World (DCW), produced by ESRI for the Defense Mapping Agency in 1992. The data contained in the DCW was derived primarily from maps in the Defense Mapping Agency Operational Navigation Chart series that were used to generate a 1:1,000,000-scale vector database covering the entire surface of the earth. One major (perhaps "heroic") assumption of the project is that the border data generated by the 1992 DCW can be usefully applied backward for approximately 20 years, and forward for 10-15 years. That is, the assumption is that the data retain validity as a rough surrogate for the ease of interaction and salience of areas for this time frame. The data do not permit the investigation in changes of ease of interaction or salience across time, and limit analyses to this approximate time frame.

[Tables 3 and 4 here]

Thus, the border data set does not have multiple data points across time, but is assumed to capture dyadic relations over a 30-35 year time period. That said, EU membership does change across time as seen in Table 3. The hypotheses above are based on the argument that changing membership can begin to capture the complex reciprocal effects of transactions, interdependence, and integration embedded in the social communication model. These relationships are found in Russett’s observation noted above–  that transactions can describe, predict, and make integration possible– as well as being a causal factor. The GIS data set does permit hypotheses that compare EU borders to the world baselines. It also permits comparisons across the groups of states involved in successive “waves” of expansion.  The latter comparisons do allow us to look at implications of a Deutschian integration model that includes the complex reciprocal effects of transactions, interdependence and integration (e.g. see Lave and March 1975), and permit an indirect evaluation of the relationship between the nature of borders and positive relationships. Other forms of transactions, which do permit times series analyses, will be discussed briefly in the conclusion.

Table 3 presents an outline of the growth of the EU from the original six members in 1952 (with the European Coal and Steel Community) through the 2007 expansion which added Bulgaria and Romania. All told, 15 countries joined the EU after 1989, and the symbolic end of the Cold War, bringing total membership to 27.  These countries generate 34 contiguous borders among the EU membership.  The data in Table 4 provide support for Hypothesis 1, that EU members will have higher average values for Ease of Interaction and Salience than the baseline of total world borders. For both measures t-tests show that their values are statistically significantly higher for the 27 EU states compared to the world figure, and then even higher when comparing the original six EU members to the world.6 

[Tables 5 and 6 here]

Hypothesis 2 looks within the EU and compares groups of states. It proposes that the Original Six will have within-EU borders (among themselves and with later joiners) with higher values on the two measures than later groups of joiners. Hypothesis 3 expands this proposition to each successive wave of joiners. Table 5 presents some basic descriptive data: the average Ease of Interaction and Salience scores for the seven groupings of joiners that added intra-EU borders (Table 4 shows that the 1981 membership of Greece did not add any new intra-EU borders). The averages shown in Table 5 are for that group only (e.g. averages for the nine borders generated by the Original Six, or averages for the 15 borders generated by the group of 10 that joined in 2004). Note that the highest scores among all the groups are for the Original Six, supporting Hypothesis 2. The comparisons provided in Table 6 also show that the difference in averages between the Original Six and other groups (a Middle Group composed of the 1973, 1986, and 1995 joiners, and the group of the last 12 joiners) are statistically significant. The exception is for the Ease of Interaction comparison with the last 12. These comparisons also substantially support hypothesis 2.

Table 5 also shows that members in the 1973, 1986, and 1995 groups each generate continuously lower scores on each measure (except the 1995 group’s Salience). This supports Hypothesis 3. One interpretation is that as states not part of the EU join, they have had less time for the complex of reciprocal relationships to take hold.  However, Hypothesis 3 is not fully supported. The interpretation noted directly above would not hold for most of the countries joining in 2004. Eight of them were part of the Eastern Bloc– a regional arrangement with economic (and political) networks of its own. The three Baltic countries were components of a larger state, the USSR, and thus had “internal” borders. The Czech Republic and Slovakia were one state until January 1993. Note that even while the 2004 group reverses the trend of successively lower scores, the average scores on both measures are still lower than those for the Original Six, and for the three countries in the 1973 group (two of which, the UK and Sweden being former members of EFTA).7 The same overall discussion holds for Bulgaria and Romania which join the EU in 2007. While Hypothesis 2 focusing on the Original Six is also supported in Table 6, Hypothesis 3 is not. There are no significant differences between the last 12 joiners and the eight countries of the Middle Group.  

While the results produced by looking at the nature of borders are suggestive (and generally supportive), in order to address Hypothesis 3 fully, other types of transactions and measures with time series data must be investigated. This point and others are discussed below in regard to future directions.

CONCLUSIONS AND FUTURE DIRECTIONS
The findings of Starr and Thomas suggested that increased Ease of Interaction and Salience of borders between two countries could represent the dynamics of increased  interdependence-integration effects. The present paper is a first cut at evaluating further the relationships that Starr and Thomas propose, by looking at the expectations this interpretation would suggest for states involved in the processes of integration. The EU, with successive groups of joiners, provided a natural experiment that would allow at least crude tests of this proposed relationship. Hypotheses 1 and 2 found support in the simple statistical comparisons that were conducted. However, Hypothesis 3– that successive waves of joiners would have lower scores on Ease of Interaction and Salience with EU members–  was not supported.

While we must not forget that this study was in part a check on the validity of using the nature of borders as a surrogate measure for transactions and their place in integration processes, alternative models might exist to explain the findings supporting the first two hypotheses. The findings from alternative approaches could be matched against the broadly suggestive findings reported here. In their first study, Starr and Thomas 2002, 231-32) noted that one alternative to the use of permeable and salient borders for understanding increased transactions was the use of gravity models:

As Isard (1998, 244) notes, gravity models are concerned with the frequency and nature of spatial interaction, with a region conceived of as a mass.  Thus, interregional relations (here, interstate relations) would the be seen as interactions among masses, governed by the size of the units and the distance between them: “The frequency of transactions, it has often been suggested, ought to be directly proportional to the product of the masses of the two actors and inversely proportional to the distance, d, separating these actors” (Deutsch and Isard 1961, 308). Theoretically, a variety of types of interactions might be investigated, and there might be any number of ways to operationalize mass and distance. With “distance” viewed not simply as kilometers or the existence of a contiguous border but as our index of ease of interaction, would some form of gravity model explain our results? Given that “mass” usually involves some measure of area, demographic or economic size, the answer is “probably not.” Recall that dyads with the highest weighted averages for ease of interaction come from the original six members of the EEC. This includes the dyads composed of the Benelux countries–  among the smallest countries in the EEC (and Europe) using almost any economic/demographic/areal measure of size. If the results cannot be covered by gravity models, then some other dynamic is at work. We argue that Deutschian social communication models appear to be the answer.

Despite this plausible consideration, it would still be useful to apply gravity models for comparison to the border measures, using different measures of “mass” and specific types of transactions (such as trade, mail, exchange students, tourism). The waves of EU expansion could more directly be studied given the availability of data for each country and dyad across time, and especially at the time countries joined the EU.

A second alternative noted above discussing the possible impact of EFTA and COMECON, is the effect of regions and regional associations. Staying within the Deutschian framework but moving beyond the EU, analyses could be undertaken with the GIS dataset looking at the borders of different regional associations/organizations from the late 1980s through the mid-1990s.  Comparisons could then be made between different regional organizations, and comparisons with neighbors which were joint members of regional organizations and those which were not.

Perhaps the best way to evaluate the validity of using the border data as a surrogate for transactions, is to use another integration related measure created by Deutsch within the European framework.8 Five decades ago Richard Savage and Karl Deutsch (1960) developed a means for measuring the Relative Acceptance (RA) of inter-group transactions. This statistic measures what its name implies, that is, the relative preferences of particular groups for dealings with each other as compared to their respective preferences for dealings with various third parties. In other words, who prefers whom for a partner, in terms of the intensity of their mutual transactions, and contrariwise, who eschews whom? Technically, the Relative Acceptance statistic weighs positive and negative deviations from a model which assumes that flows of transactions are determined only by the relative activity of interacting units. For example, if Group A accounts for 30% of transactions exchanged among a cluster of interacting units, then the model expects that each unit will share 30% of its transactions with Group A. The Relative Acceptance score or RA is then computed by comparing expected transactions with actual transactions. Since each unit will actually exchange more or fewer transactions with Group A than the expected 30%, the relative preferences of units for dealing (or not dealing) with each other can be imputed.

Examining flows of transactions between and among countries constituted, for Deutsch, an empirical approach to applying theories of interdependence and integration based upon assumptions about communication, closeness and mutual identification. Following from such theoretical assumptions, and with the Relative Acceptance statistic devised and available, in the early 1960s Karl Deutsch and his colleagues charted the early course of European integration by analyzing flows of transactions among the peoples of the integrating countries. For example, patterns of relative acceptance scores measuring the international transactions of the sixties hinted at the partnerships that would become the European Communities and then much later the European Union. 

What would patterns of transaction flows have shown if Deutsch and his colleagues, or perhaps scholars of a successor generation, had continued their analyses through the entire half century extending from the 1960s to the present day? Regrettably, the baseline analyses of the 1960s were never carried forward. Therefore we do not know what the structures of international transactions, indexed in ways that render them comparable to the 1960s baseline, looked like. One additional direction, therefore, would be to use the RA index on time series data since the 1960s to track this one measure of transactions across the successive waves of EU expansion (for trade, the flow of labor, and any other type of transaction that involves the movement of goods or people). In addition, measures/indexes similar to the RA index have been developed, and could also be used to track the effects of integration within the EU across time. Analyses based on these measures could also then be compared to the analyses based on the RA index. 

Note that these alternative analyses move us away from borders per se. But, while they address the task of much more ambitiously testing the theories linking communication, conflict and integration (the efficacy of which Deutsch’s work in the 1960s only hinted), they also provide comparisons which permit us to see the utility of the GIS border dataset in dealing with transactions and cooperative behavior.

REFERENCES
Brecher, M., and J. Wilkenfeld (1997) A Study of Crisis. Ann Arbor: University of Michigan Press.

Cobb, R.W., and C. Elder (1970) International Community: A regional and Global Study. New York: Holt, Rinehart, Winston.

Deutsch, K.W., and W. Isard (1961) A Note on a Generalized Concept of Effective Distance. Behavioral Science 6: 308-311.

Deutsch, K.W., et al. (1957) Political Community and the North Atlantic Area. Princeton: Princeton University Press.

Deutsch, K.W., et al. (1967) France, Germany, and the Western Alliance. New York: Scribners.

Dougherty, J.E., and R.L. Pfaltzgraff (1990) Contending Theories of International Relations, 3rd ed. (New York: Harper and Row).

Hoffman, A.A., and M.E. Aleprete (2009) Political Arrangements and Geographic Proximity: The Effect(s) of Interstate Conflict on Land Borders. Paper presented at the Annual Meeting of the International Studies Association, New York, February 2009.

Isard, W., et al. (1998) Methods of Interregional and Regional Analysis Aldershot, UK: Ashgate.

Lave, C.A., and J.G. March (1975) An Introduction to Models in the Social Sciences (New York: Harper & Row).

Most, B. A.,and H. Starr (1989) Inquiry, Logic and International Politics. Columbia, SC: University of South Carolina Press.

Puchala, D.J., and H. Starr (2007) Transaction Flows, the Meaning of Borders and the Structure of Global Integration. University of South Carolina.

Savage, R., and K.W. Deutsch (1960) A Statistical Model of the Gross Analysis of Transaction Flows. Econometrica 28: 551-572.

Siverson R. M., and H. Starr (1991) The Diffusion of War. Ann Arbor: University of Michigan Press.

Starr, H. (2001) Reconceptualizing International Borders Through the Application of GIS (Geographic Information Systems): A New Dataset on the ‘Nature’ of Borders.  International Studies Perspectives 2: 441-43.

Starr, H. (2002) Opportunity, Willingness and Geographic Information Systems: Reconceptualizing Borders in International Relations. Political Geography 21:243-261.

Starr, H. (2005) Territory, Proximity, and Spatiality: The Geography of International Conflict. International Studies Review 7:387-406.

Starr, H., and W. Bain (1995) The Application of geographic information Systems (GIS) to International Studies. International Studies Notes 20: 1-8.

Starr, H., and B.A. Most (1976) The Substance and Study of Borders in International Relations Research. International Studies Quarterly 20:581-620.

Starr, H. and G. D. Thomas (2002) The ‘Nature’ of Contiguous Borders: Ease of Interaction, Salience, and the Analysis of Crisis.  International Interactions 28:213-235.

Starr, H. And G. D. Thomas (2005) The Nature of Borders and International Conflict: Revisiting Hypotheses on Territory. International Studies Quarterly 49:123-139.

TABLE 1.
Components of the GIS Dataset With Examples  

Variables


France-
India-

Chile-





Germany
Pakistan
Peru
Length (km)


400

2800

170


Area (sq km)


3400

240,000
17,000

Per cent

Ease of Interaction

Category:



1

 8.8

16.6

61.7



2

 4.1

  4.84

15.0



3

59.6

76.6
             21.9



4

27.6

  1.94

   1.35

Per cent

Salience

Category:



1

78.3

99.00

99.5



2

15.6

  0.85

  0.52



3

  5.49

  0.11

  0.00



4

  0.52

  0.00

  0.00

Weighted Average

of Ease of Interaction
3.06

2.64

1.63



Weighted Average

of Salience


1.28

1.01

1.00



TABLE 2.  
GIS-Based Dataset: Summary Statistics Across All Borders



(Based on Weighted Averages of Each Border)




Ease of 




Interaction

Salience
Length
Minimum

1.195


1.000

     3.0

Maximum

3.296


1.369

6900.0

Median

2.800


1.013

  520.0

Mean


2.597


1.044

  792.8

Standard

Deviation

0.500


0.071

  863.8

N= 301 cases

Weighted Averages (except for length)

TABLE 3.  
EU Expansion: “Widening” of EU Membership

1952   [ 9 ]**
Belgium

Italy

France


Luxembourg



Germany

Netherlands



1973   [ 2 ]
Denmark

Ireland

UK







1981   [ 0 ]
Greece

1986   [ 2 ]
Portugal

Spain







1995   [ 3 ]
Austria

Finland 

Sweden

2004   [ 15 ]
Cyprus

Latvia

Slovakia

Czech Rep.

Lithuania
Solvenia

Estonia

Malta

Hungary

Poland

2007   [ 3 ]





Bulgaria







Romania






Total states: 27

Total within EU borders: 34
** Number of contiguous land borders created with other EU members by entering states

TABLE 4.
Comparing EU and World Averages 




Ease of Interaction


Salience
WORLD

(301 borders)

2.597




1.044

Complete EU

2.847




1.137

27 states 

(34 borders)

Original Six

3.044




1.208

(9 borders)

**********

Group Comparisons

Complete EU &

World


t=2.779 



t=6.816




df= 333



dt= 333




P=0.003



P=0.000

Original Six &

World


t=2.642



t=6.721




df=308



df=308




P=0.004



P=0.000

TABLE 5.
Tracking Differences in EU Member Groups




Ease of Interaction


Salience
1952   [ 9 ]

3.044




1.208

Original Six

1973   [ 2 ]

2.999




1.152

Denmark

Ireland

UK







1986   [ 2 ]

2.346




1.013

Portugal

Spain







1995   [ 3 ]

2.265




1.033

Austria

Finland 

Sweden

2004   [ 15 ]

2.894




1.115

Group of 10

2007   [ 3 ]

2.829




1.208





Bulgaria







Romania






TABLE 6.
Group Comparisons Across Waves of EU Expansion




Ease of Interaction


Salience
Original Six &

Middle Group











(1973, ‘86, ‘95)
t=1.939



t=3.118




df=14




df=14




P=0.05



P=0.005

Original Six &

Last 12 







(2004, ‘07)

t=0.985



t=1.897




df=25




df=25




P= NS




P=0.05

Middle Group &

Last 12

t=-2.15



t=-1.638




df=23




df=23




P= NS




P= NS
	1  The theoretical basis of this project is more fully developed in Starr (2002); see also Starr and Thomas (2005) and Starr (2005).


	2  Note that these elements are those that can be captured by satellite imaging– and do not include assets/qualities that also make a territory important such as subterranean resources, the ethnicity of the population, or the historical symbolism of the area. However, as discussed in Starr (2002), such data could be imported into the GIS analytic system.


	3 Note also that in selecting areas of population concentration and the seats of government we have now captured all three of the central elements of the state found in the international relations literature: territory, population, and government. 


	4 It should also be noted that color maps can be generated for any border or border segment in the international system (see Starr 2002). The measurement procedures and the indexes created were specifically developed to generate  four-category schemes This was purposely done in order to facilitate the translation of the color maps into black and white representations.


	5 Note also the work of Hoffman and Aleprete (2009) which shows, in addition to how greater interaction opportunities might lead to conflict, how conflict between contiguous states could lead to greater interaction opportunities.


	6 Note also that Ease of Interaction and Salience are more highly related for the EU (all 27 members) than the global system as a whole. While not measuring the same things, EU measures of Ease and Salience are related, r= .613 (with r2= .375; p= .0001). For all 301 borders, r= .185 (with r2= .034; p=.001).


	7 Portugal (1986), Austria and Sweden (1995) were also members of the European Free Trade Area. The five former EFTA members thus also brought their own former networks of transactions and interdependence to the EU.


	8 This section was taken from Puchala and Starr (2007). The following paragraphs on the Deutsch-Savage Index are from the portion of the grant proposal written by Puchala.
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