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R e s e a r c h  H i g h l i g h t s  
The study found a clustered spatial pattern of manufacturing small and medium enterprises 

(SMEs) in the study area, Khulna city of Bangladesh. This pattern helps determine the 

potential cluster regions (PCR) for manufacturing industry which is the important first step in 

cluster based regional economic development strategy. The manufacturing SMEs were found 

to cluster along the major transportatin routes of city. The SMEs are also not evenly 

distributed across the city area and couple of wards (Ward 21 & Ward 30) have more 

geographic potentials to be developed as potential cluster regions since SMEs tend to 

agglomerate in these wards more in numbers.      

___________________________________________________________________________ 

G r a p h i c a l  A b s t r a c t  
 

 
Figure 1: Ward Wise Distribution of Manufacturing SMEs Across Khulna City 

________________________________________________________________ 
 

R e s ear c h  O bj e c t i ves  
Industrialization and economic growth are often correlated as evident from literatures (Sahu, 

2013). Manufacturing SMEs play a pivotal role in industrialzation process and regional 

growth since they constitue the major portion of the industry sector in both developed and 

developing countries of the world (Li & Chen, 2005; Tambunan, 2008). Development of 

SME cluster had beed recognized as an effective strategy for regional development since 

such clusters enhance the competitiveness of the industries and the region as a whole 

(Karaev, Lenny Koh, & Szamosi, 2007; Navickas & Malakauskaite, 2009). Bangladesh is 

undergoing a transformation in economic structure from agriculture to indutry and service 

based economy. Government of Bangladesh also prioritized the cluster based development of 

industries (General Economics Division, 2015). Porter (2000) noted that some locational 
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advantages are a prerequisite for successful formation of cluster and effective implementation 

of cluster based economic development (CBED) strategy. Identifying potential cluster region 

is an important first step in CBED. But very few reseach had been found in the context of 

Bangladesh focusing on industry cluster identification. Researches applying of geospatial 

tools for cluster identification are even fewer in numbers. So this study aimed to contribute to 

the existing literature through identifying potential cluster regions of manufacturing SMEs in 

Khulna applying geo-statistical tools.  
 

M et h o d ol o g y  
The study is based on primary data (regarding type, number and location of manufacturing 

SMEs) collected through a city wide survey in Khulna City Corporation (KCC) area. The 

location data of the SMEs were then plotted on the map of KCC applying GIS mapping tools 

that generated location coordinates (as point feature) for each SME for further analysis. The 

distribution of SMEs in terms of distance from two spatial variables - major roads and river 

were shown applying kernel density plot. The spatial pattern were explored through 

computing Average nearest neoghbour ratio (ANN). ANN ratio is used to measues whether 

the features (SMEs) are geographically clustered, dipersed or distributed randomly. An ANN 

ratio less than 1 (ANNR<1) indicates clusered pattern of distribution of the features while 

ANN ration greater than 1 (ANNR>1) exhibits dispersed pattern and ANN ratio 1 (ANNR=1) 

exhibits perfectly random distribution. The distribution of the SMEs was aslo shown through 

generating a choropleth map in terms of number of SMEs across the 31 wards of the city to 

find potential cluster region. The spatial analysis was done using ArcGIS 10.1 and R 

statistical software package.           
 

R e s ul ts   
The survey identifyied over 800 manufacturing SMEs in the city which were categorized into 

five categories – light engineering, agro-processing, leather shoe making, bakery and food 

processing and timeber and furniture.  The study found that all categories of SMEs tend to 

cluster along the major roads of the city. The Kernel Density plots based on proximity to 

roads show that all categories of SMEs are located within around 100meters from the major 

roads of the city while in terms of proximity to river the location of SMEs vary for different 

categories of SMEs. Further the study found the average nearest neighbour ratios for light 

engineering, agro-processing, leather shoe making, bakery and food processing and timber 

and furniture SMEs were 0.214, 0.372, 0.194, 0.215 and 0.176 respectively. Since ANN 

ratios for all the categories are less than 1, the distributions exhibit a clustered pattern and the 

ratios were significant at 99% confidence level with P values less than 0.01 implying that the 

null hypothesis “Manufacturing SMEs in all categories are randomly distributed across the 

city area” is rejected. The SMEs were located unevenly across 31 wards (smallest 

adminitrative boundary) of the city wherein ward number 21 and ward number 30 had the 

highest (56-96 units) number of firms.  
 

F i n d i n gs  
The major categories of manufacturing SMEs in Khulna city tend to locate close to other 

similar firms and exhibit a clustered spatial pattern. All categories of manufacturing SMEs 

were found to cluster along the major roads due to transportation convenience and improved 

visibility. The SMEs were found to clsuster more in couple of the wards of the city indicating 

to the potential cluster regions. These wards are characterized as having low cost spaces, 

good connectivity to other parts of the country, proximity to central wholesale market, 
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administrative headquarter and major financial institutions and above all more circulation of 

people.    
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