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Approaching regional openness through measures
of specialization and spatial market shares:
experimentations with micro-data on enterprises

Moritz Lennert”

Abstract

In this paper, I present the results of ongoing
experimentations with micro-data data of firms in order to
develop better insights into the economic specialization and
openness to trade of regions. Using newly developed
indicators, one based on Huff-like models and another on
Marcon and Puech's M function, I explore the possibilities
offered by building analyses on the basis of point data
instead of the classic regional aggregations.
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Introduction

Classical approaches to estimating the share of regional
production that is exported outside of the region are mainly
based on notions of concentration, most notably on location
quotients, or derivatives thereof, which, despite severe
criticism (Isserman, 1980; Richardson, 1985), still are subject
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to ongoing research and use (Billings and Johnson, 2012;
Crawley et al., 2013; Strotebeck, 2010; Tian, 2013). Such
location quotients are calculated based on data aggregated
for spatial units which immediately raises a red flag
concerning potential modifiable areal unit problems (Arbia,
2001a; Grasland, Claude and Madelin, 2006; Openshaw;,
1983; Tiebout, 1956) In response to such problems, a
growing body of literature proposes to move away from
aggregated data and to work with precise location data,
analysing that data in a continuous space (Arbia, 2001b;
Duranton and Overman, 2005; Grasland ez /., 2000; Tobler,
1989).

Using firm data localised at the exact address, I experimented
with some such techniques in continuous space. I develop
two possible new indicators, based on existing work by Huff
and by Marcon and Puech (Huff, 1964; Marcon and Puech,
2010).

Huff-like model

David Huff developed his model in the field of geo-
marketing and retail geography (Huff, 1964). Even though
the model was definitely not conceived for estimating
exports by all industries, it does allow applying a similar logic
as the location quotient, but to a continuous space, thus
taking into account the notion of distance.

The approach presented here entails some very simplifying
approximations such as the idea that all consumption —
including intermediate — can be modeled by population and
that one can determine a radius of sales of a production site.
These simplifications will, at least partly, be replaced by more
differentiated approaches in future work.
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The following formula provides the central indicator of
Huff's original model, i.e. the probability of a given point i
in space to consume from a given point j of retail in a given
sectof:

, A;/D;
7% /Dy

where A is the attractiveness of the point of retail, D is the
distance between point i and retail point j, and y is a
parameter allowing to modify the importance of distance.
This probability is calculated using all retail points of a
similar sector.

In the enlarged framework of the estimation of exports of
all types of production, this probability becomes the
probability in any given point i in space of using the
production of the unit j in a specific sector amongst the total
offer of production in that sector.

One can then estimate the population in i that uses the
production of j with the simple formula:

Pop;; = Pop;*P;;

This formula postulates a closed economy and homogenous
consumption across the entire reference space. Isserman
proposed a series of solutions in the context of location
quotients that can be applied here, i.e. modulate population
by income and probability of consumption by the
international trade balance within a given sector (Isserman,
1980):

Cij = (Pop;i*Ly) - (P - (1-ey))

where Cij is a per firm consumption estimator taking into
account population (Pop;) and income, with I; a ratio of per
pixel income to reference space income, and e; defined as the
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ratio between trade balance and output for sector i in the
reference space.

For each unit of production j (or spatial unit j containing a
certain number of production units) one can then sum the
total consumption catered to:

G =2, Cij
L

In the case when this is useful, it then becomes possible to
aggregate the population catered to by a specific spatial unit
u, by summing total populations catered to by all production
units localised within that spatial unit:

Cy =Z C;
JjEU

By doing this for each sector one can estimate whether the
production units in the spatial unit produce for a population
that is larger or smaller than the residential population of
that spatial unit. In the first case, one can postulate exports,
in the second case imports.

M function-based model

Marcon and Puech provide an overview of different
indicators of concentration, many based on Ripley's K
function (Ripley, 1976, Marcon and Puech, 2012). Their own
M function differs from Ripley's K in that it provides the
possibility of a relative measure — a location quotient in
contiuous space - and that it allows the weighting of points
(Marcon and Puech, 2010):

% i (cs(iir)w))
Z‘(z,-ﬂ- (c(i,j,r)-w,-))

2i (We=wyp)/(W-wy))

M,(r) =
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where M;(r) is the M function for sector s and a given radius
1, ¢s(1,),r) and c(i,j,r) are dummy functions which equal 1 when
plant j is within radius r of planti, and 0 when not, and w;j is
the employment in a given pixel. W and W are the total
weights of respectively sector s and all sectors together
within the entire space of reference.

I rearranged the function in line with similar rearrangement
of the location quotient to estimate exports (Isserman, 1980)
and applied the resulting function to all pixels of 1km® where
production sites are located, summing the employment of
all sites within the same pixel. Contrary to Marcon and
Puech, I did not substract local employment from the total
reference economy employment. Thus, the equation
becomes:

X = (Lsr/Lsn —Ii-(1—e)) Lgy

where Le equals Yz (cs(i,/,7) - wj) with wi being
employment and L, equals W.. Any value of X, > 01is taken
as being exported.

To estimate the rate of exports RX; within the radius r and
sector s, I divided the result by total employment within the
same radius:

RXs = Xs /Ly

This value can then be applied to the central pixel and allows
to calculate the total export-oriented employment in that
pixel. Summing this result by spatial unit does not, however,
have the same meaning as for the huff-like model as the sum
estimates exports beyond a certain radius, not beyond any
given spatial unit.

Data and tools

Both models were tested with 2010 data on production units
from the Belgian firm register (DGSIE, 2010). Each unit was
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geocoded to the closest point on a 100mx100m grid by the
data provider using parcel data and includes a 5-digit NACE
code and total employment. For the analyses I used a 1km
resolution. I conducted all analyses in continuous space
using GRASS GIS (Neteler ez al., 2012) and calculations for
aggregated spatial units in SQL in the PostgreSQL relational
database management system (PostgreSQL  Global
Development Group, 2014). All source code of the analyses
is available on request from the author.

Results

Place is too limited, here, to present extenisve results, but
two illustrations should allow to get a vision of possibly
results. Figure 1 illustrates the M-function based model
results for a 45km radius.

Figure 1 - Example map of Marcon-Puech-based indicator
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Figure 2 shows a comparison between the results of a Huff-
like model and a simple location quotient in large functional
urban areas in Belgium. Results are similar (Spearman
correlation coefficient of 0.76), but show a slightly more
centralized geography for the Huff-like model.

Figure 2 - Comparison of Huff-like model results with
results of simple location quotient
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These maps illustrate the variety of solutions possible with
such models, including reaggregation in spatial units.

Conclusions

In this short paper I presented the basis of two new models
for estimating exports in continuous space. A lot of work
remains to be done testing these models and improving their
results and usefulness. However, they are a promising start
on the road to shedding the restrictive MAUP-causing spatial
delineations. Further work includes assessing the robustness
of the models in face of changing input data, and in other
geographical configurations, as well as better understanding
their general behaviour and meaning,
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