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An Application of the Flowchart Approach

to the Agro-Food-Processing Industry
Cluster in East Asia: The Case of the Nacala

Corridor Region in Mozambique

Akifumi Kuchiki and Tetsuo Mizobe

11.1 Introduction

Manufacturing industry cluster policies have been successfully
implemented in East Asia, as shown by Kuchiki and Tsuji (2005). The
possibility of applying the experience gained in East Asia to Africa has
been examined. However, no industrial clusters, such as those observed in
the Eastern Seaboard Region in Thailand and the southern China eco-
nomic region, have been established in Africa. It has been difficult to
introduce direct foreign investment, including automobile firms and their
related suppliers, to Africa, and thereafter to agglomerate the firms.
Kuchiki and Tsuji (2008) constructed the flowchart approach to

industrial cluster policy and established a model for the formation of an
automobile industry as well as electric and electronics industry clusters in
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East Asia. This showed that the flowchart approach could be applied
relatively easily to other regions.
The approach introduced a “time axis,” in addition to geographical

location, in spatial economics. The sequence of the efficient formation of
the segments in a cluster is crucial to the success of industrial cluster
policy. Here the segments, including roads, ports, electricity and so on,
correspond to the investment environment for inviting direct foreign
investment.
The purpose of this chapter is to examine whether we can establish an

agro-food-processing industry cluster in Africa by using the flowchart
approach constructed by Kuchiki and Tsuji (2008). The chapter will
build a model of the flowchart approach to the agro-food-processing
industry cluster by using the results obtained by Mizobe (2010) in the
Nacala Corridor Region in Mozambique, which has one of the lowest
incomes in the world.
In most African countries, agriculture is a key industry in generating

employment opportunities, with the agricultural labor force
representing more than 65 % of the total. It could be cutting edge to
promote the development of agro-food-processing industry clusters in
Africa.
Section 11.2 presents the prototype model of the flowchart approach

to automobile industry cluster policy by showing the sequence of seg-
ment formation for industrial clusters. Section 11.3 compares the effects
of forward and backward linkages using an international input–output
table. Section 11.4 focuses on the effects of the agro-food-processing
industry cluster. Section 11.5 presents a case study of an agro-food-
processing industry cluster in Africa and proposes a model for such a
cluster. Section 11.6 provides a summary and concludes.
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11.2 A Prototype Model of Manufacturing
Industry Cluster Policy

The purpose of this section is to explain our prototype model of the
flowchart approach to manufacturing industry cluster policy and propose
appropriate conditions for the success of an industrial cluster policy. That
is, the flowchart can lead to the successful formation of an industrial
cluster if the appropriate conditions set out in the flowchart are satisfied.
Clustering consists of two main steps: Step I (agglomeration) and Step II
(innovation), as explained in Chapter 1.
A simple version of Step I is illustrated in Fig. 11.1. First, we ask

whether industrial zones have been established. If they have not been
established, a decision should be made as to which actors should establish
such zones. Once the actors are identified, we return to the main stream of
the flowchart.
Next, the second part of Step I is segment building, which takes place

after the establishment of industrial zones. We examine whether there is
sufficient water supply for the industrial zones. We then proceed along the
flowchart to examine whether the power supply, communication and
transportation elements of the physical infrastructure are adequate.
After looking at the physical infrastructure, we examine whether appro-

priate institutions, laws and regulations are in place. The central

Step I. Industrial zone

Segment building

Anchor firm

Related suppliers

Agglomeration

Fig. 11.1 Flowchart approach to the automobile industry cluster policy
(Source: A. Kuchiki)
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government must institutionalize national tax systems and the local
government must institutionalize local tax systems for investors to invest
in a timely manner.
In the area of human resource development, an abundance of unskilled

labor with a high literacy rate is a necessary condition for inviting foreign
investors into labor-intensive industries in East Asia. On the other hand,
an industrial cluster sometimes faces a shortage of skilled labor after
industrialization has progressed.
Living conditions, including entertainment facilities, international

schools for children and an international-standard hospital, are crucial
to attract foreign investors, and these conditions must be satisfied to bring
in anchor firms. Here, an anchor firm is defined as one that “belongs to
the manufacturing industry and has a high value of backward linkage in its
input–output relationship.”

11.3 A Comparison of the Effects of Industrial
Linkages in East Asia and the USA

In 1973 the Institute of Developing Economies (IDE) in Japan launched
an international input–output table for the Republic of Korea, the five
ASEAN countries, the USA and Japan. In 1978 it began the construction
of the 1975 multilateral input–output table for the ASEAN countries,
Japan, the Republic of Korea (hereafter South Korea) and the USA. In
addition, the Institute of Developing Economies - Japan External Trade
organization compiled the 2000 Asian international input–output table
on the linkage of Indonesia, Malaysia the Philippines, Singapore,
Thailand, China, Taiwan, Korea, Japan and the USA.
Tables 11.1 and 11.2 show the effects of the industrial linkages of

24 sectors of the input–output table by country. The number of sectors in
the industrial classification regarded as large is 7, with 24 regarded as
medium and 76 regarded as basic. This chapter discusses the effects of the
forward and backward linkages in the manufacturing and agriculture
industries through the use of the input–output table for the 24 sectors
regarded as medium, as shown in these tables.
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The candidates for anchor firms are those in Sectors 8 (food, beverages
and tobacco), 9 (textiles, leather and the products thereof), 17 (machinery)
and 18 (transport equipment). The manufacturing industry with the
highest value for the backward linkage effect is Sector 18 in Table 11.1.
The subsectors of Sector 18 include automobiles, motorcycles and ship-
building. The subsectors of Sector 17 include electric and electronic
equipment, heavy electric equipment, metallic machines, general
machines and so on. The subsectors of Sector 8 include food, milling
and dairy products, and the subsectors of Sector 9 include yarn processing,
fiber, sewing and apparel.
As shown in Table 11.1, the countries with a value of more than 1.0 for

the forward linkage effect in Sector 8 are Malaysia, Thailand, Taiwan and
South Korea. Sector 9 consists of China alone, while those in Sector 17 are
China, Taiwan, South Korea and Japan, and those in Sector 18 are China
and Japan.
As shown in Table 11.2, all of the countries in the table have a value of

more than 1.0 for the backward linkage effect in Sector 8, with the average
being 1.17. Again, all of the countries in Table 11.2 have a value of more
than 1.0 for the effect in Sector 9, with the average being 1.19. All of the
countries also have a value of more than 1.0 in Sector 18, with the average
being 1.23.
The value of the total effects of the forward and backward linkages

divided by 2 is shown in the last column in Table 11.2. The values in
Sectors 22 (trade and transport) and 23 (services) are 1.488 and 1.623,
respectively. These are the highest in the table. The values in Sectors
13 (petroleum and petro products), 17 (machinery), and 16 (metal prod-
ucts) are 1.34, 1.265 and 1.261, respectively. It can be concluded that the
effect of Sector 8 is comparable to that of Sector 17 as the values of sectors
17 and 8 are 1.06 and 1.10, respectively.
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11.4 A Focus on the Effects of the Agriculture
and Food Industries Cluster

This section focuses on the strong effect of Sector 8 based on the results
obtained in the previous section. It should be noted that the value of the
effect of the backward linkage in Sector 3 (livestock and poultry) is large at
0.935. The agriculture industry includes both Sector 8 and Sector 3. In
addition, it includes not only the industries associated with seeds, fertil-
izer, agricultural machines and equipment but also those associated with
the tertiary industry of marketing and logistics as related to the process of
trading agricultural products.
We found that the backward linkage effects are greater than those of

forward linkage in most industries except those such as sector 22 and 23.
Based on this, the flowchart approach to the agro-food-processing indus-
try is proposed as shown in Fig. 11.2. The approach is a framework to
promote and strengthen the effect of the backward and forward linkages
between the agriculture, food-processing and services industries.
One point crucial to the success of industrial cluster policy when using

the flowchart approach is finding an anchor firm to take on a leading role
in regional development. The candidates for an anchor firm for the
agriculture industry should be selected from the food industry because
this has a high value for backward and forward linkage effects, as shown in
the previous section.
An automobile is composed of more than 20,000 components. Anchor

firms in the automobile industry need suppliers for the parts and compo-
nents used in assembling cars to be located near their factories. It is a
characteristic of developing countries that farmers are weak economically
and usually have little ability to create capital in comparison with suppliers
in the parts and components industry. As the food industry needs and
depends on agricultural products for processing food as part of a primary
industry, agriculture plays a key role in providing these materials. The
location of the anchor firm factories in the food industry depends on the
conditions related to the agricultural field ecosystem.
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Fig. 11.2 The flowchart approach to agricultural and food cluster policy
(Source: T. Mizobe)
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11.5 A Case Study of an Agro-Food-Processing
Industry Cluster in Africa

This section provides a case study of an agro-food-processing industry
cluster in Africa based on the flowchart approach. The example studied
here is the Nacala Corridor Region located in northern Mozambique,
which has one of lowest income levels in the world.
In general, Africa has a number of agricultural advantages in that large

areas of land there are suited to labor-intensive agriculture. The demand
for agricultural products in African countries is also small so the products
can be exported. Consequently, capacity building in the food industry
cluster policy should focus on strengthening export competitiveness.
Capacity building, or segment formation, in the food industry cluster is

shown in Fig. 11.2. The segments associated with the physical infrastruc-
ture include irrigation facilities, agricultural roads, railways, ports, storage
and so on to strengthen export competitiveness. The other segments are
human resources and institutional capacity. In terms of human resource
development, the priority is given to core farmers, labor skilled in the field
of agricultural processing, and professionals involved in the inspection of
animals, plants and food. In terms of institutional strengthening, the
priority is given to a system for financing farmers.
Cluster capacity building results in greater competitiveness in the food

industry so that the products obtained from small farmers in developing
countries can provide a stable supply to the food industry. It is expected
that competitiveness in the agriculture sector is strengthened and that
secondary industries such as the machine industry and the equipment
industry, which are related to agriculture and the food industry, are
developed as a result of the larger market.
The long-term development of “take-off” in Thailand led to it being

termed a “newly agro-industrializing country”. It takes five to ten years for
the agriculture industry to contribute successfully to enhancing the per
capita income to a middle-income level, as observed in the case of
Thailand. Next, industrial cluster policy moves on to Step II of capacity
building to activate innovation and strengthen the competitiveness of the
secondary industry to generate the higher added value. The flowchart
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approach to the agro-food-processing industry cluster policy consists of
Step I (agglomeration) and Step II (innovation), as seen in the
manufacturing industry cluster shown in Fig. 11.1.

11.5.1 Increasing Population and High Poverty Line

The Nacala Corridor Region, which runs from east to west, starts in
Nacala Port at the Indian Ocean and stretches to Niasa State via the
capital of Nampula in Nampula State. It is 600 km long and it crosses the
borders of Malawi and Zambia. The region is one of eight belts consti-
tuting the well-known Southern African Growth Belt.
Nampula State is at the center of the Nacala Corridor Region. Its

population 4 million, and the average population growth rate for the
ten years starting from 2011 is estimated at 2.5 %, with the total
population in 2020 estimated to be 5.2 million according to the Governo
da Provincia de Nampula (2007). The proportion of young people under
15 years is 45 %. The per capita GDP per year is USD202 according to
INE (2007), which is lower than the national average. The unemploy-
ment ratio is 20 % according to INE (2007). There is a good deal of
concern that the number of poor will increase as a result of the increase in
unemployment unless additional job opportunities are generated.
According to the Direccao Provincial (2009), strengthening agriculture
is a priority issue because agricultural laborers represent 90 % of the total
labor force in the state.

11.5.2 Small-scale Farmers

Most of the region is classified as a “torrid savanna zone.” The rainy season
is from October to April and the dry season is from May to September.
The area of the state is 81,000 sq. km, its agricultural area is 4.59 million
ha and the cultivated area is 1.45 million ha, corresponding to 17 % of the
total agricultural area according to INE (2007). There are 720,000
agricultural households located in the state, which represents 24 % of
the total agricultural households in Mozambique. As shown in
Table 11.3, the number of agricultural households is the highest in the
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country. However, the average land holding per household is 1.2 ha,
which is lower than the national average of 1.3 ha.
Small-scale farmers (i.e. those with less than 2 ha) comprise 91 % of

farmers in the state, as shown in Table 11.3.
Table 11.4 shows the farming situation for small-scale farmers with

holdings of less than 1.5 ha. The agricultural income per year is estimated
to be MZN6200, or USD295, which is higher than the state average but
lower than the national average according to INE (2007).

11.5.3 The Possibility of Developing a Value Chain
in the Nacala Corridor Region

The number of effective consumers in Nampula State is about 250,000,
located mainly around Nampula City (INE 2007). The ratio of farmers to
consumers is roughly 3:1, and an excess supply of agricultural products
tends to occur. The region produces the cash crops of cotton, tobacco,
cashew nuts and others for processing by exporting firms. Recently, the
actual production of soybeans has been increasing as a result of support by
non-governmental organizations. For land-intensive agricultural develop-
ment, the introduction of biofuel crops such as jatropha and sugarcane is
an effective strategy.
On the one hand, agricultural products produced by small-scale

farmers generate a lot of added value in their marketing and sales as
final products, as shown in Table 11.5. On the other hand, sesame is

Table 11.3 Number of farm households by land area

Category (ha) Number of farm households (%) Average land area (ha)

0.1–0.4 172,408 24 0.2
0.0–0.9 265,088 37 0.7
1.0–1.9 216,284 30 1.4
2.0–2.9 41,658 6 2.4
3.0–3.9 11,612 2 3.4
4.0–9.9 6575 1 5.4
10.0–49.9 285 � 20.0
>50.0 11 � 904.0
Total 720,485 100 1.0

Source: Author elaborated by INE (2002)
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exported unprocessed owing to a lack of infrastructure for its processing,
even though value is added when it is converted to edible oil.

11.5.4 Potential for the Generation of Employment
Opportunities by Food-processing Firms

Mega project firms with direct foreign investment in Mozambique develop
mineral resources. Table 11.6 compares the mega project firms with the
food-processing firms in the Nacala Corridor Region in terms of investment
value and employment opportunities generated. On the one hand, the
investment of the mega project firms is large at USD1 billion to USD2.5
billion, and the firms implement capital intensive projects in and around
metropolitan Maputo. On the other hand, more than 20 small-scale
agricultural processing firms in the Nacala Corridor Region produce cashew
nuts, cotton, tobacco, sesame, bananas, soybeans, poultry and so on.
Although the investment of these firms in the Nacala Corridor Region

is small, ranging from USD50,000 to USD80 million, the investment is
labor intensive in type. A poultry firm in the Nacala Corridor Region
invested USD1.3 million, and it employs 1070 workers and contracted
farmers, while the Mozal aluminum refinery, the largest of the mega
project firms, employs a workforce of only 1000. Moza Banana started
operation to produce bananas in 2009 and it employs 18,000 people.
Thus Moza’s potential for generating employment opportunities is
greater than that of the mega project firms.

Table 11.5 Value-added formation according to the crops unit: USD/kg

Cotton Cashew nut Sesame Tobacco Soybeans

Farm gate price 0.40 0.50 1.02 1.20 0.50
Wholesaler price ND ND ND ND ND

ND 0.60 ND ND ND
Industry 1.20 (lint) 4.50 1.07 3.15 ND
FOB 0.70 (oil) ND ND ND ND
Final destination Export Export Export Export Domestic

Unit: USD/kg means US dollars per kg
ND means No Data; FOB means Free on Board
Source: Author, based on field survey, 2010
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11.5.5 Proposed Model of the Agro-Food-Processing
Industry Cluster for the Nacala Corridor Region

In Sect. 11.2 we concluded that the value of the summation of backward
linkage and forward linkage effects for the machinery industry is almost
the same as that for the food industry. Table 11.6 supports the fact that
the food industry can generate more employment opportunities than can
the mineral mining industry.
Consequently, we proposed a model of the agro-food-processing indus-

try cluster for the Nacala Corridor Region, as shown in Table 11.7. This
would be practical and easy to introduce. The agro-food-processing
industry covers a range of industries which generate high value for the
forward and backward linkages effects of the industries. The cluster
proposed here consists of industries associated with compound feed,
vegetables, fruit, wood, cotton and biofuel.
Industrial linkages can be explained as follows. The compound feed

industry cluster starts with small farmers producing soybeans as a primary
industry. The soybeans are then processed to give soybean oil and compound
feed as a byproduct as secondary industries. The related industries, such as
fertilizers, pesticides, logistics and marketing, are engaged in the exchange of
compound feed. The logistics and marketing industries are tertiary industries,
so that it is hoped that sextiary industry, or primary-secondary-tertiary
industry, can be established in the Nacala Corridor Region.
As shown in Table 11.7, the processes promote the development of indus-

tries supporting the related industries, resulting in the emergence of a huge
agriculture industry. The first row shows both the industries related to the
primary industry, secondary industry and tertiary industry, as well as examples
of the agricultural products, intermediate products and final products. It
appears to be practical as a development strategy by which African countries
can strengthen the competitiveness of their agro-food-processing industry.

11.6 Concluding Remarks

This chapter has established an agro-food-processing industry cluster
policy for Africa by applying a prototype model of the flowchart approach
to industry cluster policy. In particular, the cluster was modeled using our
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research data on the Nacala Corridor Region in the north of Mozam-
bique, one of the poorest countries in Africa. Based on the above, the
following four conclusions were drawn.
First, the value of the forward and backward linkage effects of the

machinery industry is almost the same as that of the food industry, as
shown in Table 11.2. Second, a model of the flowchart approach to an
agro-food-processing industry cluster was formulated and is anticipated to
strengthen the input–output linkage and generate employment opportu-
nities, as shown in Fig. 11.2. Third, it was found that, in the Nacala
Corridor Region in Mozambique, the food industry can generate more
employment opportunities than can the mineral mining industry, as
shown in Table 11.6. That is, the research data show that small invest-
ments by food-processing businesses in the study region generated more
employment opportunities than did the mega mineral mining firms in
Mozambique. Fourth, the summing of the three conclusions above
allowed a cluster policy proposal for the development of African regions
to be constructed for improving the low agricultural incomes mainly
resulting from the large number of small-scale farmers and their limited
markets, as shown in Table 11.7.
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