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Abstract

Planning for economic sections and industrial activities at a regional level requires a proper understanding
of a region’s potentials. The present study applies product space theory, network science, and information
on Iranian provincial production structure to outline a roadmap for industrial development of Kermanshah.
Analysis of mean value added and population of Iranian provinces in 2014 to 2018 indicated that of the 32
activities examined, Kermanshah has a revealed comparative advantage in five areas (agriculture and
horticulture, traditional husbandry, apiculture, sericulture, and hunting) and other agricultural areas,
forestry, and chemicals, with latent comparative advantage in 11 areas, and no advantage in 16 areas. Next,
greedy, majority, high degree, and low degree strategies were combined with Borda’s and Copeland’s
approaches to identify 11 activities for activation prioritized as follows: poultry, fishing, food, base metal,
machinery & equipment, wood industry, other non-metal minerals, pharmaceuticals, metals, appliances,
and rubber and plastic products.
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Introduction
Iran is a vast country with a great cultural,

Kermanshah still represents an
underdeveloped province in terms of most

social, and economic diversity, and given that
Iranian provinces differ in terms of natural,
geographical, and human opportunities
available, it is essential to plan for each
province based on its particular conditions.
Development of any region requires a shift
from a one-size-fits-all approach toward a
systematic view that focuses on unique
features of that region (European Commission,
2020).

Despite having access to many potentials for
developments (including natural resources,
being located at the country’s border, etc.),

development indicators, particularly in terms
of industrial development. This
underdevelopment may be attributed to the
absence of a proper strategy, lack of a plan
based on a systemic view and scientific
principles, and ignoring potentials and features
of the province. As a discipline, planning has
experienced frequent highs and lows in terms
of theoretical development and practical
application; however, it has emphasized
synergic interdisciplinary interactions with
other disciplines to influence and improve
social conditions. Economic, social, political,
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managerial, and futurological, and network
sciences are among the disciplines closely
linked to regional planning. Product space
theory (PST) and network science have
recently been applied to systemic analysis of
industries and regional planning (Neffke et al.,
2013; Akgungor & Mert, 2021; Wang &
Turkina, 2021; Zaldivar & Pérez, 2020). PST
states that a region is likely to produce new
products which are consistent with the
potentials available in that region (Alshamsi et
al., 2018). Although an agreement exists on
this view, there is still no proper understanding
of strategies that can rightly balance
development of related and nonrelated
potentials. For this reason, it is essential to
present a model that can form a basis for
diversification of industrial productions
consistent with regional potentials. Obviously,
today’s planners face the challenge of
identifying products whose production not
only aligns with regional potentials, but also
results in sustainable economic development.
To find the right strategy, it is essential to first
identify the existing economic potentials of a
region. To this end, a PST-based approach is
used to identify actual and potential
capabilities in Kermanshah. Only after
identification of the potentials existing in
different industrial sections and through focus
on strengths and competitive advantages can
one properly analyze the situation and outline
a roadmap for industrial development of
Kermanshah.

PST shows a region’s capability in production
of, and eventually exporting, “complex” goods
based on the potentials of that region. A region
with a complex economy will be able to
produce a wide range of technological goods
by combining a large amount of productive
knowledge within  extensive, complex
networks. On the other hand, a region with a
non-complex economy can only produce
simple goods or, in other words, ubiquitous
products. Production of these products does
not require a great deal of knowledge and, even
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if it does, ubiquitous products can be produced
by less complex regions; this is why these
products provide a relatively smaller
competitive advantage across a country.
Economic complexity mainly focuses on
creating a comprehensive map of product
similarities in  connection to required
capabilities. This map depicts a road that
facilitates capability accumulation. Hausmann
etal (2015) call this map a “product space” and
use it to identify a country’s or a region’s
complexity status, demonstration of the
existing production capabilities, and products
that nearly match these capabilities and
potentials. In addition, economic complexity
can be thought of as a social learning process.
A region can increase its potentials by
developing its capacity to produce a wider
range of products. This diversification process
involves trial and error, where entrepreneurs,
investors, and policymakers play a major role.
As noted earlier, the primary objective of the
present paper is to adopt a PTS approach to
systemic analysis of Kerman industries
following a data collection stage. A produce
space network is charted after calculating
diversity and ubiquity. The next step involves
proper development of a network to classify
Kermanshah industrial activities into three
categories: (1) active (activities where
Kermanshah acts as a competitive producers
across the country), (2) potentially active
(activities where Kermanshah has a potential
to be actively involved), or (3) inactive
(activities where Kermanshah is unlikely to
attain competitiveness). Potentially active
nodes in a product network can be activated
using the five strategies proposed by Alshamsi
et al (2018): (1) random (where nodes are
randomly selected for activation), (2) high
degree (where nodes with the highest degree
are selected for activation), (3) low degree
(where a node with the lowest degree at each
stage is selected for activation), (4) greedy
(where a node with the highest probability of
activation and a shorter expected time of
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activation in a sequence is selected for
activation), and (5) majority (where a node
with the greatest number of links to active
nodes is selected at each step), or a
combination of these five strategies. A strategy
is defined as an ordered sequence of activation
goal over a network. The present study
attempts to identify a sequence of objectives
that minimizes the total time needed to activate
all network nodes. In fact, our data analysis
method combines network science with
mathematics.
Although a few number of studies used an
approach based on product space and
economic complexity at regional or provincial
level, the present study is the first of its kind to
combine PST with different PS development
strategies into a systemic analysis of regional
industry and planning. Briefly, this paper
particularly attempts to answer the following
questions:

(@) In what areas of industrial activities does
Kermanshah have a revealed comparative
advantage (RCA)?

(b) In what areas of industrial activities is
Kermanshah  potentially capable of
reaching comparative advantage?

(c) How does activation sequencing for
potentially ~ advantageous  economic
activities play out in Kermanshah based on
different strategies or a combination of
them?

(d) How are Kermanshah’s active, potentially
active, and inactive products situated
within the countrywide and active product
networks?

To answer these questions, we start with a

literature review. This is followed by a

description of research methodology, findings,

discussion, and a conclusion.

Literature Review

The past few years have witnessed a
significant development in regional planning
science due to advancement in other sciences
and emergence of new kinds of sciences which
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resulted in a new form of interdisciplinary
network of these emerging sciences. Previous
regional planning studies only focused on such
indicators as comparative advantage, location
quotient, or analysis and planning based on
development indices. However, new studies of
regional planning apply emerging sciences
into theoretical and practical areas of
development. A novel method used in this area
is the application of network science and PST
in regional planning.

Hausmann and Klinger (2007) emphasized
the importance of product space. Using
product space, it is possible to predict actual
trends for regional comparative advantages. In
fact, regions can identify products similar and
closely related to their currently produced
goods and lay the groundwork to facilitate
production and export of these products. By
similarity or proximity we mean that two sets
of products that are similar in terms of required
knowledge for production, physical capital,
intermediate inputs, infrastructures, and
institutional and legal requirements among
other things needed to facilitate a shift toward
comparative advantage of a country or a
region.

According to PST, movement of regional
economies toward technologies and industries
related to their potentials is largely determined
by knowledge structure and economic
production of regions; and that is why
countries and region tend to move toward
related activities (Hidalgo et al., 2007; Neffke
et al., 2013; Petralia et al., 2017; Pinheiro et
al., 2018; Alshamsi et al., 2018; Hartmann et
al., 2020).

Investigating the effect of competitive
advantage strategies on customer loyalty with
the mediating role of customers brand
identification and brand awareness in the
insurance industry, Falahatgar et al (2021)
found that there is a relationship between
differentiation and customer loyalty and also
in the relationship between cost leadership and
customer loyalty, but the relationship between
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cost leadership on customers loyalty and the
mediating role of brand awareness in the
relationship  between differentiation on
customer loyalty and cost leadership on
customer loyalty were not confirmed. Munir
(2020) explored the use of influence strategies
and social mechanisms by the manufacturer to
achieve supplier flexibility. Findings showed
that using influence strategies has positive
effects on supplier mix flexibility and the
effects of trust on shared vision is meaningful
on manufacturer flexibility. Karami et al
(2020) studied the role of Internet in changing
the transaction pattern of B2B markets. They
stated that the factors contributing to the
selection of B2B online market entry strategies
in IT knowledge-based companies included
entry time, external beneficiaries'
characteristics and needs, corporate resources,
corporate control strategy, corporate IT
capabilities, external beneficiaries' IT
knowledge and motivation, and product.
Evidently, development of economy in
general, development of industrial section in
particular, and launching activities completely
unrelated to the existing activities and product

8(4), 2022

Page 36 of 47

portfolios can be difficult and risky (Zhu et al.,
2017). In addition, complex industries or
products often need a greater number of related
activities to survive. Economic complexity
theory states that economic growth happens
when a nation accumulates its production
capabilities and aligns them toward production
and export of a wide range of complex
products (Hausmann et al., 2015; Hidalgo &
Hausmann, 2009).

Table 1 summarizes previous studies that
used economic complexity and product space
approach. A review of these studies shows that
although a number of studies have applied PST
at regional level (provinces or states) by
plotting product networks, none of these
studies proceeded to examine diffusion
strategies over these networks. The present
paper uses the model proposed by Alshams et
al (2018) together with network science to
prioritize RCA activities in Kermanshah based
on an Iranian product space and by applying
five diffusion strategies, namely random, high-
degree, low-degree, greedy, and majority
strategies as well as a combination of them.

Table 1.
A review of a number of related studies
Author(s) Year Method and findings

Khosravi et al.

2021 Using panel data econometrics, the authors demonstrated that economic complexity

and product space indicators present Iranian export dynamicity in chemicals
industry with 145 chemicals introduced by the authors for diversification of Iranian
exports through an optimal strategy.

Chéavez et al. 2017

In a study on 32 Mexican states using economic complexity theory and

econometric models, the authors showed greater production complexity in northern
states, with economic complexity acting as a major factor that can explain

inequality between the states.

Shahmoradi etal. 2021

In a study on Iranian export products and a comparison with the global conditions,

the authors used an approach based on economic complexity indicators to identify

cutting edge technological products. They identified 86 products that can facilitate

technological achievements, higher economic complexity, and diversification if the
country focuses on producing these products.

Zaldivar & Pérez 2020

By applying economic complexity and PST to data collected for the period 1999 to

2014, the authors found that 5 southern Mexican states produce less complex
products than other states, and eventually a number of products that are more
complex than the existing ones were proposed by the authors to increase
diversification in these five states.
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Author(s)

Year

Method and findings

Lian et al.

2021

The authors applied economic complexity theory and econometric models to show
that investments on infrastructures, education, research and development, and
banking facilities contribute to economic diversification in South Asian countries.

Li et al.

2021

The authors examined the mechanism involved in development of product space in
countries and applied PST and econometric models to the data collected from 186
countries and ISIC four-digit codes to demonstrate that diversity in exporting
chemicals and machineries positively affect economic development of countries.

Sorensen et al.

2020

The author used data collected from 131 countries and four-digit ISIC codes for
1221 products to find that Mozambique should apply a short-term greedy strategy
or low-hanging fruits strategy.

Hausmann et al.

2020

The authors examined new export diversification opportunities in Jordan and
identify new products for production and export based on economic complexity
theory.

Shahmoradi et al.

2021

In a study on Iranian export products and a comparison with the global conditions,
the authors used an approach based on economic complexity indicators to identify
cutting edge technological products. They identified 86 products that can facilitate
technological achievements, higher economic complexity, and diversification if the

country focuses on producing these products.

Akgungor & 2021

Abay

The authors used PST, econometrics, and patent data for 2010 to 2017 in Turkish
provinces to outline the overall knowledge space in Turkey. They showed that

knowledge space in 2017 was denser than in 2010, with increased diversity and
innovation density in Turkish provinces.

Tavakoliniaetal. 2017

Using multicriteria decision making techniques and a set of 53 indicators, the

authors showed that cities in Markazi Province of Iran do not have equal access to
development resources, with a major inequality existing between these cities.

Falahati &
Ahmadian

2011

Using factor analysis, the authors demonstrated that Kermanshah Province will
benefit the most from non-metal mineral products, coke for oil refineries, and

power-generating machineries. They also showed that food and beverage and
chemical industries created the largest number of jobs in the province while
Kermanshah mainly focuses its investment activities on non-metal products,
manufacturing power-generating machineries, and paper products.

Wang & Turkina 2019

Using social network analysis and product space, the authors compared the

products produced in Québec, Canada to other Canadian provinces in terms of

economic complexity.

Research Methodology

Like many other academic studies of regional
economies, the present paper uses location
quotient (LQ) as a measure to identify
activities with RCA in Kermanshah. LQ is
defined in this study as

LQs,a
Vi BV ()
BN

Where Vs, denotes added value from activity a
in province s in million Rials, Ps is the
population of province s in the year being
studied, XsVsa denotes total added value for 32
Iranian provinces for activity a, and XsPs Is the

Development of Product Space Theory for Systemic ...

population of 32 Iranian provinces in the year
being studied. Once LQ is calculated, the
method proposed by Hidalgo and Hausmann
can be used to construct a province-activity
matrix (Msa). The matrix summarizes which
activities have production competitiveness for
each province. In other words, province s is a
competitive supplier of activity a, if its
corresponding Msa value is above a certain
threshold. A threshold equal to 1 was used in
all studies. Ms, is constructed based on each
province’s LQ using the following equation:

MS(Z

={.1

if LQs,a =>1; (2)
otherwise
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Using this matrix, we can calculate product
diversity and ubiquity as follows:

diversity = k; = Z M, )

a
ubiquity = k, = Z M, (4)
S

Diversity refers to the number of activities
where a province has competitive advantage
while ubiquity shows the number of
competitive provinces involved in offering an
activity.

Mapping Product Space
In the present study, product space refers to a
network consisting of all activities supplied in
Iranian provinces. Product proximity in a
product space network is given by square
proximity matrix.
Products are related if they are concurrently
produced by a province or a number of
provinces. Hidalgo et al. (2007) used
similarities between the potentials needed in
producing a pair of products to map product
network. Since these potentials cannot be
directly observed or measured, they used
concurrent export probability (production
probability in the present paper) for two
products. Proximity index is given by:
ZSMSG,MSCU

Proxgq, = m 5)

In mapping a product space it is essential to
note a few important points. First, all products
must be connected to each other; second,
product density must not be excessively large
or small. To this end, Hidalgo et al. (2007)
used maximum spanning tree based on
proximity index.

Next, to further highlight relatedness, products
with  maximum similarity are connected
through the maximum spanning tree in
addition to the existing network connection. In
our proposed method for mapping the product
space, all nodes with a similarity factor above
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0.55 are connected to each other. It is
important to note that Cytoscape 1 v. 3.6.1 was
used to map the product space.

The Model Used to Identify LCA Products

To identify activities with latent comparative
advantage, we used the model proposed by
Alshamsi et al. (2018). Activation probability
for each product in Kermanshah will be
determined using the following model:

_ o (ZmaMy\
Pi—B<k—i) ©

where ajj indicates whether product i is
connected to product j in the product space, M;
indicates whether product j is currently
exported by the country being studied, K;
denotes the number of products related to
product i in the network, B denotes activation
probability of product i assuming that all
related products are active (here we used B=1),
and a is a coefficient to account for the
significance of inter-product relations. For
example, a=0 means that activation probability
for a product node in a network is identical to
all other nodes while =1 means that activation
probability of a node linearly increases with
the number of active nodes related to that node.
In addition, o>1 shows that activation
probability of a node concavely increases with
the number of related nodes.

Based on activation probabilities, products are
classified into three categories: active
products, potentially active products, and LCA
products. Active products are related to those
activities where Kermanshah currently has
revealed comparative advantage while LCA
products are associated with activities where
Kermanshah does not currently have revealed
comparative advantage but involve an
activation probability greater than zero.
Inactive products involve activities with
activation  probability of zero where
Kermanshah does not have RCA.

Next, to activate LCA activities in the network,
we use four diffusion strategies: greedy
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strategy, high degree strategy, low degree
strategy, and majority strategy. In greedy
strategy, a node with the highest probability of
activation and a shorter expected time of
activation in a sequence is selected for
activation. In high degree strategy, nodes with
the highest degree at each step are selected for
activation. Low degree strategy selects nodes
with lowest degree at each step for activation.
And finally in majority strategy, a node with
the greatest number of links to active nodes is
selected at each step. It is important to note that
here a node corresponds to a product and a
node’s degree denotes the number of products
or nodes connected to that node.

Once the activation sequence for LCA
products is determined based on high degree
strategy, a combined strategy can be designed
using the methods proposed by Borda and
Copeland. In Borda’s method, a pairwise
comparison matrix is constructed to compare
available options. The corresponding matrix
element is set to 1 if, based on the four
strategies, the number of cases where one
strategy is preferred over the other three is
greater than the number of cases where this
strategy is dominated by the other three;
otherwise, the corresponding matrix element
will be set to zero. The number of elements in
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each row denotes the number of cases where
the corresponding strategy is preferred over
other strategies. In total, there are (m(m-1))/2
pairwise comparisons where m denotes the
number of options. The criterion for preference
here is the number of wins for each strategy in
the majority of rows.

However, Copeland’s method begins where
Borda’s method ends. In Copeland’s method,
the score assigned to each strategy is
determined by subtracting the number of
losses from the number of wins, and eventually
the options are prioritized based on the
differences between wins and losses.

Research Findings

After calculating LQ matrix using Eq. (1) and
(2), it was found for Iranian provinces based
on the mean added value and population data
for 2014 to 2018 that Kermanshah attained an
LQ over the threshold value 1 and thus a
revealed comparative advantage in five areas
of agriculture and horticulture, traditional
husbandry, apiculture, sericulture, and hunting
as well as other areas of activities in
agriculture, forestry, and production of
chemicals and chemical products as shown in
Table 1.

Table 2.

LQs for Kermanshah economic activities
#  Activity Activity Code LQ
1  Agriculture and horticulture A0110 1.202178
2 Industrial cattle farming A012010 0.370245
3  Traditional husbandry A012020 1.091577
4 Poultry farming A012030 0.231218
5  Apiculture, sericulture, hunting, and other A012040 1.59649

agricultural activities

6  Forestry A0130 1.542047
7  Fishing A0140 0.768504
8  Mining for other minerals B02 0.114574
9  Food production C0310 0.536962
10 Beverage production C0311 0.458938
11 Tobacco production C0312 0
12 Textile production C0313 0.236008
13 Garment production C0314 0.514849
14 Production of leather and related products C0315 0.055071
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#  Activity Activity Code LQ
15 Production of wood and wooden products, except for ~ C0316 0.168981
furniture, matting, and straws
16 Production of paper and paper products C0317 0.506678
17 Publication and reproduction of recorded media C0318 0.135005
18 Coke, oil refinery products C0319 0.515926
19 Chemicals and chemical products C0320 1.751743
20 Pharmaceuticals, chemical medicines and herbs C0321 0.112926
21 Rubber and plastic products C0322 0.396856
22 Other non-metal minerals C0323 0.659475
23 Base metal production C0324 0.051244
24 Fabricated metal products, except for machineries C0325 0.176641
and equipment
25 Computer, electronic, and optical products C0326 0.030075
26 Electrical appliances C0327 0.525245
27 Machineries and equipment not classified under other  C0328 0.042526
categories
28 Vehicles, trailers, semitrailers C0329 0.077553
29 Other transportation equipment C0330 0.008574
30 Furniture C0331 0.070211
31 Other synthetic products C0332 0.145538
32 Machinery & equipment installation and maintenance  C0333 0.328749

Mapping the Product Space for Iranian
Provinces

Product space is a  geometrical
representation of activities based on the
concept of proximity between different goods.
It is based on the idea that related activities
need  similar  inputs, infrastructures,
technologies, and institutions. Two activities
are related if they are coproduced by a
province or some provinces. To map this
network, Hidalgo et al. (2007) used
similarities between capabilities needed for
producing a pair of products. A product space
must be mapped based on a proximity matrix

Development of Product Space Theory for Systemic ...

which is a 32x32 matrix here. In mapping a
product space it is essential to note a few
important points. First, all products must be
connected to each other; second, product
density must not be excessively large or small.
To this end, Hidalgo et al. (2007) used
maximum spanning tree based on proximity
index. Figure 1 depicts the product space
plotted for Iranian provinces in Cytoscape
using the method proposed by Hidalgo et al.
(2007). Node sizes are proportional to each
product’s contribution to the value added in
total industrial activities (except for petroleum
industry) across the country.
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Figure 1: Product space for Iranian provinces
Source: findings of the study

So far, we know that of the 32 activities
studied, five products give Kermanshah a
revealed comparative advantage. However, to
determine LCA activities or activities lacking
comparative advantage in Kermanshah we
used the model proposed by Alshamsi et al.
(2018) to calculate activation probability for
the remaining 27 activities. The results
indicated that eleven activities have potential
comparative advantages while the remaining
16 activities have no potential for comparative
advantage with zero probability of activation.
Table 2 lists LCA products for Kermanshah.
The greatest activation probability (50%) was

Table 3.

found for poultry and fishing. Ubiquity for
poultry farming in Iran is 11, meaning that 11
provinces have RCA for poultry farming. The
activity is connected to 4 nodes in the product
space and network with two nodes (activities),
covering agriculture & horticulture, apiculture,
sericulture, hunting, and other agricultural
activities, showing RCA for Kermanshah.
Fishing has a ubiquity of 8 and is only
connected to forestry. These two activities are
followed by base metal production with an
activation probability of 20%. Its ubiquity
stands at 8 and the activity is connected to 5
products with only one of them being active.

LCA activities and their activation probabilities in Kermanshah

L - Activation  Ubiqui Number of Number of active

Activity Code Activity probability t)(/]I connected nodes  connected nodes
A012030 Poultry farming 0.5 11 4 2
A0140 Fishing 0.5 8 2 1
C0310 Food production 0.25 13 8 2

Development of Product Space Theory for Systemic ...
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L L Activation  Ubiqui Number of Number of active
Activity Code Activity probability t)? connected nodes  connected nodes
C0316 Production of wood 0.125 12 16 2
and wooden products,
except for furniture,
matting, and straws
C0321 Pharmaceuticals, 0.11111 7 9 1
chemical medicines
and herbs
C0322 Rubber and plastic 0.05555 11 18 1
products
C0323 Other non-metal 0.125 11 8 1
minerals
C0324 Base metal production 0.2 8 5 1
C0325 Fabricated metal 0.07142 9 14 1
products, except for
machineries and
equipment
C0327 Electrical appliances 0.06666 13 15 1
C0333 Machinery & 0.125 9 8 1
equipment installation
and maintenance
Source: Findings of the study
Figure 2 illustrates the product space for 32 Kermanshah has RCA in five activities (blue),
activities with Kermanshah conditions across LCA in 11 activities (green), and no RCA or
this network. Based on our calculations, LCA in 16 activities (red).

Figure 2: Product space for 12 activities in Kermanshah

Development of Product Space Theory for Systemic ... Shadi Ghiasi
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The next question involves how to
determine activation sequence for the 11 LCA
activities. To this end, a variety of strategies
can be chosen. Here, we used majority, greedy,
high degree, and low degree strategies to
activate 11 LCA products to increase
production diversity in Kermanshah as
indicated in Table 3. In majority strategy, a
product with the greatest number of
connections to active products is selected at
each step. Since food production, poultry
farming, and production of wood and wooden
products, except for furniture, matting, and
straws are connected to two active nodes each,
these three activities are ranked the highest
based on majority strategy, with the remaining
8 products placed at the lower ranks. In greedy
strategy, a node with the highest probability of
activation and a shorter expected time of
activation in a sequence is selected for
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activation. Since both poultry farming and
fishing have activation probability of 50%,
these two activities are given the highest rank
based on greedy strategy, with base metal
production ranked second with an activation
probability of 20%. . In high degree strategy,
nodes with the highest degree (greatest number
of links to other products) at each step are
selected for activation. Here, rubber and
plastic products, wood and wooden products
except for matting, and electrical appliances
are ranked highest, respectively. Low degree
strategy selects nodes with lowest degree at
each step for activation. Based on this strategy,
fishing, poultry farming, and base metal
production are the top three activities. Finally,
we used Borda’s and Copeland’s methods to
combine the four strategies and determine the
activation sequence for these 11 LCA
activities in Kermanshah.

Table 4.

Activation sequence for LCA activities based on the four strategies
Activity Majority High Low Greedy Combination

degree degree

Poultry 1 10 2 1 1
Fishing 2 11 1 2 2
Food production 1 6 6 4 3
Production of wood and wooden products, 1 2 10 7 6
except for furniture, matting, and straws
Pharmaceuticals, chemical medicinesand 2 5 7 8 8
herbs
Rubber and plastic products 2 1 11 11 11
Other non-metal minerals 2 7 5 6 7
Base metal production 2 9 3 3 4
Fabricated metal products, except for 2 4 8 9 9
machineries and equipment
Electrical appliances 2 3 9 10 10
Machinery & equipment installation and 2 8 4 5 5

maintenance

Source: Findings of the study

Conclusion and Recommendations
Decision makers and planners can greatly
benefit from product space theory and network
science in regional planning and making right
planning decisions. The present paper was an
attempt to apply PST, network science, value
added data for economic activities, and Iranian

Development of Product Space Theory for Systemic ...

provincial population data to provide proper
clues for development of Kermanshah
Province. Results from implementing the
model on the data collected from Kermanshah
indicated that of the 32 activities examined
here, Kermanshah has a location quotient
greater than a certain threshold (=1) and
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therefore revealed comparative advantage in
five activities, namely agriculture and
horticulture, apiculture, sericulture, hunting
and other agricultural activities, forestry, and
chemical production. In addition, activation
probabilities found for the remaining 27
products showed that the probability values for
11 products were greater than zero, indicating
a latent comparative advantage. Furthermore,
16 products have an activation probability of
zero. Moreover, we mapped the network for 32
products in Iran to identify where Kermanshah
stands in the product network across the
country. Given the high costs of investments in
new products and the limited resources
available for activating 11 LCA products, it is
essential to determine an activation sequence
for these products. Here, we used five
strategies (i.e. greedy, high degree, low degree,
and majority strategy and a combination of
them) to identify this sequence of activation. It
is easier to achieve objectives through greedy
strategy and therefore it is referred to as a low-
hanging fruit strategy. However, high degree
and majority strategies activate products that
potentially facilitate further activation of
future products. These strategies target
products that are more difficult to activate in
earlier stages but can facilitate activation of
other products in later stages while greedy and
low degree strategies are less likely to enable
activation of future products. A major finding
of the present study is identification of a
combined strategy wusing Borda’s and
Copeland’s methods. We employed this
combined strategy to identify activation
sequence for LCA products in Kermanshah
and outline a road map for diversification of
LCA products based on the combined strategy.
In this strategy, poultry farming was ranked as
the top activity. Poultry industry is among the
Iranian industries with a significant added
value. The value added by this industry has
grown from 13,197 billion Rials in 2011 to
78,149 billion Rials in 2018, representing a
492% growth. In addition, the value added by
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poultry industry in Kermanshah has increased
from 117 billion Rials in 2011 to 349 billion
Rials in 2018, showing a 199% growth over
this period. It has a ubiquity of 11 across the
country, meaning that 11 Iranian provinces
have a revealed comparative advantage in this
activity. Activation probability for poultry
farming in Kermanshah was 50%, ranking the
industry at the top of the table among the 11
products studied here. The product is
connected to 4 other products in the network,
two of which are active products. The same
procedure can be used to identify and analyze
other LCA products.
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