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Geographical Studies of Commodity Flows: A Review
Yuji MURAYAMA

Ullman (1956) attempted to define the formation mechanism of the commodity flow pat-
tern by getting rid of the traditional approach which explained the commodity flow pheno-
mena by mapping and describing the quantity of commodity flows between two regions. He
interpreted the commodity flow pattern theoretically by employing the three concepts of com-
plementality, intervening opportunity and transferability. This theory of spatial interaction
provided the foundation of the methodological framework on commodity flow works and gave
a great impact to the subsequent quantitative analysis.

In the 1960s and the first half of the 1970s, quantitative geography achieved remarkable
developments and therefore various quantitative models were formulated. Together with the
quantitative revolution, three concepts of Ullman have played an important role to the subse-
quent studies as theoretical basis (Smith, 1970). Though many models were developed in this
period, the useful five models for commodity flow analysis in the present time are as follows:
Gravity models (Gould, 1960; Smith 1964; Britton, 1967; Wilson, 1970; O’Sullivan, 1971; Black,
1972; Gordon, 1978), Potential model (Pred, 1964; Reed, 1967), Linear Programming model (Cox,
1965; Dent, 1966; Dickason and Wheeler, 1967; Barr, 1970; King et al., 1971), Network model
(Peters, 1963; Gauthier, 1968; Hafner, 1973; Taylor and Hosking, 1979), and Input-output model
(Karaska, 1966; Dhar, Venning and Berry, 1966; Dolenc, 1967).

In addition to these models, techniques of multivariate analysis have been widely used
since the 1960s. This is a method to classify the actual commodity flow patterns, and to
clarify the factors for generation and absorption of commodities by employing the quantitative
techniques, such as, multiple regression analysis, factor analysis, canonical correlation analysis
and cluster analysis.

In multivariate approach, geographical matrices of regional attributes and origin—desti-
nation matrices of commodity flows are used as the source data. Here the work of commodity
flows using multiple regression analysis was developed based upon the gravity model. Popu-
lation and distance were used as two variables to estimate the quantity of commodity flows
between the regions in the gravity model, but in the multiple regression analysis many varia-
bles were added and more persuasive explanation was conducted. Particularly the following
studies applied multiple regression analysis in commodity flows (Perle, 1964; Linnemann, 1966;
Olson, 1968; Yeates, 1969; Chisholm and O’Sullivan, 1973; Holsman, 1979).

Commodity flow studies based on factor analysis, are divided into two types. One is an
approach to make the classification of flow patterns by applying the direct factor analysis to
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the origin—destination matrix with originated places in rows and destinated places in columns.
Theoretical explanation on the efficiency of this method was confirmed by Goddard (1970) and
Britton (1971). Empirical analyses using this method were done by Okui (1980), Han (1981) and
Ogunsanya (1982). The other type is an approach to derive the flow patterns by commodity
items classified by operating factor analysis to the geographical matrix with interregional
pairs in rows and commodity items in columns. This method is generally called the Dyadic
Factor Analysis. This technique was used empirically by Black (1973), Chojnicki and Czyz
(1973), Morikawa (1977), Davies and Thompson (1980) and so on.

Besides the multiple regression analysis and factor analysis, the techniques such as cano-
nical correlation analysis, cluster analysis, multidimensional scaling analysis and so forth have
been widely employed in the geographical studies of commodity flows. However, Berry (1966,
1968a, 1968b) developed the geographical studies of commodity flows based on the multivariate
analysis by applying some of these techniques integratedly. He established the hypothesis
that the socio—economic characteristics of regions and the interaction between the regions are
interdependent and fundamentally isomorphic, and he investigated the usefulness of this hy-
pothesis by making use of many techniques of multivariate analysis. He named this methodo-
logical framework General Field Theory of Spatial Behavior (in this paper, it is called Geo-
graphical Field Theory), and applied this theory on commodity flow analysis. Following the
framework of geographical field theory, he clarified the regional structure of commodity flows
in India by summarizing the various types of commodity flows into small number of meaning-
ful flow patterns and then by investigating, through canonical analysis, the relationships be-
tween the flow patterns of commodities and the spatial structure of socio-economic attributes.

After the formulation of geographical field thory by Berry, various studies on commodity
flows using this framework have been practiced since 1970s (Simmons, 1970; Freeman, 1973;
Holsman, 1975; Kanno, 1976). The usefulness of the geographical field theory in commodity
flow research has been confirmed by increases of fruitful results in empirical studies. Besides
the commodity flow analysis, this theory has been widely applied to various types of geographi-
cal studies. For example, there exist the studies such as Clark (1973), Schwind (1975), Ichi-
minami (1978) and Higashi and Moridaira (1980) in migration studies. Though they do not al-
ways directly follow the analytical framework of Berry, McConnell (1967), Holsman (1979) and
Ishimizu (1982) also recognize the usefulness of geographical field theory for regional analysis.

Looking into the above discussion, it is clear that the geographical field theory formulated
by Berry (1966) has been confirmed as an effective method for the space analysis of commodity
flows. But the following questions are pointed out concerning the previous studies. That is,
all of the previous empirical studies were static analyses which focused on a certain period,
and there existed no study applying the geographical field theory to the dynamic framework
adding the time axis.

The dynamic geographical field theory could be conceptualized as follows (see Figure 1).
Spatial structure (regional attribute pattern) and spatial interaction (flow pattern) are inter-
regulative in a certain period, but their relationships being grasped from the viewpoint of time
series, the spatial interaction of one period would work as the factor which produces a new
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spatial structure of the next period. That is to say, spatial interaction of a certain period is
defined by the spatial structure of that period, but the spatial structure of the next period is
defined by the spatial interaction in the former period. At the same time, seen from the view-
point of time series, the spatial structure of one period would work as the factor which pro-
duces a new spatial interaction of the next period. In short, the spatial structure in a certain
period is defined by the spatial interaction of that period, but the spatial interaction in the
next period is defined by the spatial structure of the former period. Accordingly, the transfor-
mation of the spatial structure from the former period to the present time corresponds to that
of the spatial interaction from the former period to the present. In the above mentioned way,
spatial structure (regional attribute pattern) and spatial flow pattern are considered to be
mutually transformed dynamically with the spatial covariation.

The dynamic extension of geographical field theory includes the possibility to give a new
viewpoint to the time series analyses of commodity flows being supported by the progress of
the spatial process studies in the present time.
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