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Abstract

Although Bangladesh made some remarkable achievements in reducing poverty and in improving
social and economic outcomes in recent decades, about one-third of the rural population still lives
below the upper poverty line most of whom depend on agriculture as their primary source of
income. One of the reasons for their poverty is the low productivity that results from sub-optimal use
of inputs and other technology. To foster agricultural productivity and rural growth, technology
innovations have to reach all strata of the poor among small farming communities in rural
Bangladesh. For that purpose, technology opportunities need to be brought together with systematic
and location-specific actions related to technology needs, agricultural systems, ecological resources
and poverty characteristics to overcome the barriers that economic, social, ecological and cultural
conditions can create. The first step towards this is to identify underperforming areas, i.e. rural areas
in which the prevalence of poverty and other dimensions of marginality are high and agricultural
potential is also high since in such areas yield gaps (potential minus actual yields) are high and
productivity gains (of main staple crops) are likely to be achieved. The marginality mapping
presented in this paper has attempted to identify areas with high prevalence of societal and spatial
marginality— based on proxies for marginality dimensions representing different spheres of life-——and
high (un/der utilized) agricultural (cereal) potentials. The overlap between the marginality hotspots
and the high (un/der utilized) agricultural potentials shows that Rajibpur (Kurigram), Dowarabazar
(Sunamgonj), Porsha (Naogaon), Damurhuda (Chuadanga), Hizla (Barisal), Mehendigonj (Barisal),
Bauphal (Patuakhali) and Bhandaria (Pirojpur) are the marginal areas where most productivity gains
could be achieved.

Keywords: Marginality, agricultural potentials, marginality hotspot mapping, agricultural potential
mapping, crop suitability mapping, marginality and potential overlap mapping.
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1 Introduction

Bangladesh had made remarkable achievements in reducing poverty and in improving other social
and economic outcomes in recent decades, but 31% of the population still lives below the upper
poverty line' (BBS® 2010d).With almost 80 out of 100 poor people living in rural areas, poverty in
Bangladesh is largely a rural phenomenon (World Bank 2012). Most of the rural people depend on
agriculture as the main source of income. Almost 54% of the rural population is employed in
agriculture and the remainder is in the rural non-farm (RNF) sector. Agriculture contributes to about
20% of Bangladesh’s GDP (BBS 2010a), whereas another 33% of GDP is contributed by the rural non-
farm economy, which is to a large extent linked to agriculture (World Bank 2012). Since agricultural
growth is essential for fostering economic development and feeding growing populations in most
less developed countries (Datt & Ravallion 1996), improved economic performance of the
agricultural sector is crucial to reduce poverty in Bangladesh.

Bangladesh recently achieved self-sufficiency in food, particularly rice. That was a major milestone in
reducing poverty in the country that was mainly accomplished through the green revolution and
facilitated by the research of several national and international agricultural research institutions. At
present in Bangladeshi agriculture there is very limited scope for expansion of the land frontier and
the intensity of cropping has almost reached the limit, and thus, the growth of crop production now
depends almost entirely on technological progress (Hossain 2005). However, the current agricultural
technology system is unable to effectively generate, transfer and promote the use of modern
technologies to increase agricultural productivity and meet the changing needs of all strata of
farmers (World Bank 2012; Reardon et al. 2012). A dynamic agricultural technology innovation
system that can address the technology needs of different strata of the farmers is therefore crucial to
ensure national food security and reduce poverty in the face of a declining agricultural land base and
an increasing population. To reach all strata of the poor among small farming communities with
innovations that foster agricultural productivity and rural growth, technology opportunities need to
be brought together with systematic and location-specific actions/interventions adjusted to
technology needs, agricultural systems, ecological resources and poverty characteristics to overcome
the barriers that economic, social, ecological and cultural conditions can create. In recent decades,
marginal regions especially in poor developing countries and emerging economies in Sub-Saharan
Africa and South Asia are gaining much attention in the development literature (Conway 1999; Fan &
Hazell 2000; Pinstrup-Anderson &Pandya-Lorch 1994; Ruben, Pender & Kuyvenhoven 2007; Pender
2007; Reardon et al. 2012). The first step towards designing systematic interventions is to identify
underperforming areas, i.e. rural areas in which the prevalence of poverty and other dimensions of
marginality are high and agricultural potential is also high since in such areas yield gaps (potential
minus actual yields) are high and productivity gains (of main staple crops) are likely to be achieved.

Thus, this paper identifies areas (sub-districts in Bangladesh) with high prevalence of societal and
spatial marginality— based on proxies for marginality dimensions representing different spheres of
life which are overlaid with areas of high (un/der utilized) agricultural crop potentials. For the
marginality mapping, data were taken or calculated from the Household Income and Expenditure
Survey (HIES) 2010° (BBS 2010f) and the Multiple Indicator Cluster Survey (MICS)

' The upper poverty line is a measure used by Bangladesh Bureau of Statistics (BBS) to denote the moderate
poor- estimated by adding to the food poverty lines with the upper non-food allowances.

2 Bangladesh Bureau of Statistics

3 HIES 2010 was carried out by BBS which followed a two-stage sample design. For the survey 612 Primary Sampling Units
(PSUs) were selected systematically from 16 strata as a subset of Integrated Multi-purpose Sample (IMPS) design. The
sample size was 12,240 households where 7,840 were from rural area and 4,400 from urban area. A number of innovative
techniques were adopted in the survey operation and also in methodology for conducting HIES 2010.



2009 (UNICEF 2010) and the district series of Yearbook of Agricultural Statistics (BBS 2010b). The
crop suitability assessment was done using crop zoning data from the Bangladesh Agricultural
Research Council (BARC) 2012. The data on agricultural potentials were taken from the Yearbook of
Agricultural Statistics (BBS 2010b).

The marginality hotspot map identifies the North-East and the South-East regions, some sub-districts
of Haor region and the hill track region. The agricultural potentials map shows that the Southern
Coastal area and some sub-districts of the Haor basins have the highest underused agricultural
potentials. The overlap between these two maps shows that Rajibpur (Kurigram), Dowarabazar
(Sunamgonj), Porsha (Naogaon), Damurhuda (Chuadanga), Hizla (Barisal), Mehendigonj (Barisal),
Bauphal (Patuakhali) and Bhandaria (Pirojpur) are the marginal sub-districts where potential in
agriculture could still be explored.

The organization of the paper goes as follows: Section 2 discusses the rationale behind the mapping
and the approach to mapping. Section 3 outlines the conceptual issues regarding marginality and
identifies the marginality hotspots of Bangladesh based on different dimensions of marginality.
Section 4 maps the agricultural potentials of different sub-districts based on several indicators.
Section 5 overlays the marginality hotspot map with the agricultural potential map to find the
marginal areas with highest agricultural potentials. Finally, Section 6 draws overall conclusions and
highlights some limitations.

*The MICS survey is a UNICEF developed household survey which fills data gaps for monitoring human development,
particularly regarding the situation of children and women. With technical support from UNICEF, BBS conducted the 2009
survey among 300,000 households. The 2009 MICS used a much larger sample size than previous MICS, and is the first time
that data has been collected at upazila (sub-district) level. It is the only multi-sectoral household survey providing
disaggregated data on 23 socio-economic indicators relating to child protection, education, health and water and
sanitation.



2 Why mapping marginal hotspots and agricultural potential?

Maps are powerful tools not only for governments and policy makers, but also the local communities
since they encourage visual comparison and make it easier to look for spatial trends, clusters or other
patterns by presenting information in a way that is easily comprehensible by a non-specialist
audience (Deichmann 1999, p.3).Mapping and spatial analysis have become useful tools to reduce
poverty and vulnerability (Gauci 2005, Graw and Ladenburger 2012) We can thus identify areas
which are marginalized in different dimensions by combining data of different types and sources.
Furthermore, comparisons between different regions may be made by analyzing the spatial
relationships between variables (Davis 2003).

Figure 1 Overlap of marginality hotspots with agricultural potential

Area of
Marginality
Hotspots with
Agricultural
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(€)

Various approaches have been taken to marginality mapping such as the Mexican Marginalization
Index (Lopez-Calva et al. 2007); Cost-distance map (Reusing & Becker 2003); Enumeration District
Marginality Index (EDMI) (Skoufias 2005); vulnerability mapping (UNU-EHS 2011); combination of
vulnerability and poverty assessments (Thornton et al. 2006)°. However, most of these marginality
mapping approaches focus on socio-economic and in particular income-related data and do not take
into account important other dimensions that relevant for agricultural development. Therefore we
have followed the marginality mapping approach taken by Graw and Ladenburger (2012) which
covers a wide variety of important spheres of life representing different dimensions in which
marginalization can occur and eventually cause poverty. However the indicators we used for
marginality mapping to represent different spheres of life are different to a large extent as the
indicators have been chosen specific to Bangladesh. Furthermore the map has been developed at the
sub-district level using comprehensive data from different large surveys and census to give a better
visualization of the marginality hotspots. For agricultural potentiality mapping we have developed a
two-stage approach which accounts for agro-edaphic suitability (e.g. soil permeability, effective soil
depth, available soil moisture, nutrient status, soil reaction (pH), soil salinity, soil consistency,
drainage, depth of inundation, floods hazards and slope) and agro-climatic suitability (e.g.
temperature and rainfall) in addition to various dimensions representing land utilization, use of
agricultural input, technology adoption and institutional support.

Thus the marginality hotspot map will allow us to visualize the areas with high prevalence of societal
and spatial marginality— based on proxies for marginality dimensions representing different spheres

> For a broader review of different approaches to marginality mapping, see Graw and Ladenburger (2012).



of life. The map of agricultural potential, on the other hand, identifies the areas where agricultural
potential can be exploited more efficiently through low cost interventions. Finally an overlay of the
marginality hotspots with the map of agricultural potential will allow us to identify areas where yield
gaps (potential minus actual yields) are high and productivity gains (of main staple crops) are likely to
be achieved. The hypothesis is that the marginalized poor in the overlapping region (Area C in figure
1) can move out of poverty by making use of unused productivity potentials and thereby their
income through suitable innovations and interventions. For bringing the marginalized poor located in
areas with little or no agricultural potential (Area A) out of poverty income diversification strategies
may need to be considered.



3 Mapping Marginality Hotspots in Bangladesh

3.1 Marginality: definition and conceptual framework

The Oxford Dictionary defines “marginal” in general terms as “relating to or situated at or in the
margin” or “of minor importance” (Stevenson 2010). The International Geographical Union defines
marginality as the temporary state of having been put aside of living in relative isolation, at the edge
of a system (Gurung & Kollmair 2005). Somers et al. (1999) describe socio-economic marginality as a
condition of socio-spatial structure and process in which components of society and space in a
territorial unit are observed to lag behind an expected level of performance in economic, political
and social well-being compared with average condition in the territory as a whole (). The definition of
marginality we refer to in our paper is from Gatzweiler et al. (2011) who define marginality as

“an involuntary position and condition of an individual or group at the margins of social,
political, economic, ecological and biophysical systems, preventing them from access to
resources, assets, services, restraining freedom of choice, preventing the development of
capabilities, and eventually causing extreme poverty”.

Thus, marginality is generally defined by two major conceptual frameworks, i.e., societal and spatial
(Gurung & Kollmair 2005). The societal framework focuses on human dimensions such as
demography, religion, culture, social structure (e.g., caste, hierarchy, class, ethnicity, and gender),
economics and politics in connection with access to resources by individuals and groups. Therefore,
the emphasis is placed on understanding the underlying causes of exclusion, inequality, social
injustice and spatial segregation of people (Brodwi 2001; Darden 1989; Davis 2003; Hoskins 1993;
Leimgruber 2004; Massey 1994; Sommers et al. 1999).The explanation of the spatial dimension of
marginality is primarily based on physical location and distance from centers of development, or as
being poorly integrated (Larsen 2002; Miiller-Boker et al. 2004).

Social as well as spatial marginality occurs everywhere from highly developed to less developed areas
around the globe, and therefore creates an overlap (Figure 2) between the two (Gurung & Kollmair
2005).

Figure 2: Marginality Overlap

Marginality
Overlap

Source: Gurung & Kollmair 2005

In particular, the societal marginality in the context of age, gender, race, ethnicity and social
hierarchy exists in the most geographically isolated locations or those distanced from major
economic and service centers. Similarly, marginality exists in the context of urban slums of
metropolitan cities (both in developed and less developed regions) where geographical proximity to
services might prove irrelevant (Muller-Boker et al. 2004).



The overlap between spatial and societal marginality is not only within a specific space and social
setting, but also at all scales ranging from individuals to the global community and from a particular
geographical area to global levels. Thus, prevalence of marginality can be observed among families,
communities and countries, ranging from household to country/global level.

Marginality and poverty are often used as synonyms since both describe a situation that people want
to escape or turn into opportunities (Gurung & Kollmair 2005). For instance UNDP defined poverty as
a “state of economic, social and psychological deprivation occurring among people or countries
lacking sufficient ownership, control or access to resources to maintain minimal acceptable
standards”. This interpretation of poverty parallels the fundamental indicators of marginality,
although there exists conceptual and application differences between the two. In fact, whereas
marginality primarily deals with the process of marginalization, poverty focuses more on measuring
the situation, in light of inequity (Gerster 2000). The marginality concept also parallels Sen’s concept
of poverty as a relative concept and as a concept of deprivation of capability (Sen 1981) though it
further includes spatial and environmental dimensions and therefore refers to the constraints which
need to be lifted in order to recognize capabilities and transform them into functioning (Gatzweiler
et al. 2011). Apart from being excluded from growth, being excluded from other dimensions of
development and progress is an indication for the extreme poor being at the margin of society. Thus,
marginality is frequently cited as a root cause of poverty (Von Braun, Hill and Pandya-Lorch 2009),
since in many respects the root causes of poverty such as inequality, vulnerability and exclusion
(Mizuuchi, 2003; UNDP 2001) are closely linked with spatial and societal marginality. People affected
by both marginalization and poverty are regarded as marginalized poor (Figure 3).

Figure 3: The marginalized poor

Source: Gatzweiler et a/ 2011

Marginality is manifested in causal complexes (or marginality patterns) which have societal and
spatial dimensions. The indicators listed in Table 1 provide an overview of various dimensions of both
spatial and societal marginality. These are mainly based on the spheres of life identified by
Gatzweiler et al.(2011) with additional input from the literature (Davis 2003; Darden 1989; Geiser
2003; Graw & Ladenburger 2012; Gurung & Kollmair 2005;J ussila, Leimgruber & Majoral 1999). Data
for most of these indicators can be obtained from United Nations (UN) organizations, government
departments and research institutes. These indicators help to understand social, economic and
political disparities within, among and between individuals, groups, and regions. Each indicator in
isolation may not serve alone to provide a sharp picture of marginality, but as a package, this could
help to illustrate the overall picture and help to deepen understanding. However, they can only



provide a general overview of marginality (mostly at the national level). Information within the
context of particular regions and communities is quite difficult to find.

Table 1: Dimensions of marginality

Sphere of Life Description

A. Economy Production, consumption, different types of income, income inequality,
assets, ownership of land or other property, social- and network capital,
access to social transfer systems, prices, labor supply/demand, resource
flows, investments, unemployment, poverty, trade

B. Demography Population size, -density, birth/death rates, migration, ethnicity, standard of

and quality of life living, sanitation, access to clean water, security, human rights, social
connectedness, exclusion, social segregation/integration, crime, ethnic
tensions, civil war, aspirations, happiness, mutual support, alienation

C. Health Life expectancy, infant mortality, under- and malnutrition security, maternal
mortality

D. Societal Societal child labor, gender inequalities, social exclusion, human rights
violations

E. Education Adult literacy rate, gross enrolment ratio, secondary school enrollment

F. Infrastructure Transport system (e.g. road, rail), market places, hospitals, schools,

universities, distance to transportation, bank, power supply system, water
supply system and energy supply
F. Communication Landline or mobile use, access to post office

G. Governance and Regulations, laws, contract, contract enforcement, conflict resolution
institutions mechanisms, formal and informal institutions, tenancy

Source: Adapted after Gatzweiler et al. (2011); Gurung & Kollmair(2005)

3.2 Indicators used in mapping marginality hotspots of Bangladesh

In this section we attempted to map the marginality hotspots in Bangladesh by sub-districts. A
marginality hotspot is an area where several dimensions of societal and spatial marginality overlap.
For this purpose we used the eight dimensions listed in Table 1. Single indicators were identified for
each of the dimensions except for the societal and education dimension for which indexes were
developed. For each dimension, represented by one indicator/index, a cut-off point defines the
threshold below which an area is considered to be marginalized in the respective dimension (Table
2). Indicators for the different dimensions of marginality are overlaid to find the areas where low
performances in the single indicators overlap — the marginality hotspots.

All of the dimensions were given equal weight for mapping purposes. This is because although the
importance of these dimensions may be perceived differently in each area, no information is
available to introduce such a weighting of importance. As mentioned earlier, the maps draw on sub-
district data from various sources: HIES 2010 (BBS 2010e), MICS 2009 (UNICEF 2010) and Yearbook of
Agricultural Statistics (BBS 2010b).

3.2.1 Economic dimension

‘Income per capita’ was used to represent the economic sphere. Income per capita represents “a
more accurate measure of a country’s economic welfare” (UNDP 2010) as it includes international



flows such as remittances and aid. The World Bank also uses GNI per capita as a key indicator for
classifying® economies into high-, middle- and low-income countries. The groups are: low income,
$1,005 or less; lower middle income, $1,006 - $3,975; upper middle income, $3,976 - $12,275; and
high income, $12,276 or more. But since per capita income in Bangladesh stands at $848, this
classification would not be appropriate to identify the marginal sub-districts in economic dimension.
Therefore, we regarded the areas marginal in the economic dimension if its per capita income was in
the lower (first) quartile. The per capita income data were taken from the HIES 2010(BBS 2010e).

3.2.2 Demography and quality of life

‘Use of improved sanitary facility” is used to represent the demography and quality of life
dimension. Studies (Dillingham and Guerrant 2004) show the impact of diseases caused by poor
sanitation among children to their cognitive development. Studies (IRC 2009; UN Water 2008) also
show that the education of children, especially girls, is significantly impacted by poor sanitation.
Another impact of poor sanitation and the resultant illnesses is the loss of productivity of the family
members. Thus, the use of improved sanitation facilities is the key to enhancing the quality of life.
Accordingly, we used data for improved sanitary facilities from MICS 2009 and considered the lower
(first) quartile as marginal in the demography and quality of life dimension.

3.2.3 Health dimension

Following the multidimensional poverty index (MPI) in the Human Development Report (UNDP
2011), “child mortality” was used to represent the health dimension. The under-5 mortality rate is a
leading indicator of the level of child health and overall development (MEASURE DHS 2012). The
infant mortality rate (IMR) has in the past been regarded as a highly sensitive (proxy) measure of
population health (Blaxter 1981). This reflects the apparent association between the causes of infant
mortality and other factors that are likely to influence the health status of whole populations. More
recently it is argued that proxy measures of population health like IMR are problematic (Murray
1996). More comprehensive measures such as disability adjusted life expectancy (DALE) have come
into favor as alternatives. However showing that there is a strong (generally) linear association
between DALE and IMR, Reidpath and Allotey (2002) argued that more comprehensive measures of
population health, are more complex, and for resource poor countries this added burden could mean
diverting funds from much needed programs. Therefore, they suggest that for many developing
countries IMR may remain an effective and cheaper alternative to the theoretically more appealing
DALE. The upper (third) quartile of the child mortality data taken from MICS 2009(UNICEF 2010) was
considered as marginal in the health dimension.

3.2.4 Societal dimension

Gender inequality was used to represent the societal dimension. The ‘gender inequality in
education’, as measured by the Gender Parity Index (GPI), i.e. the ratio of girls to boys in secondary
school, is used to represent gender inequality. It is often argued that quality education is crucial for
gender equality (Aikman & Unterhalter 2005) while quality education requires gender sensitive use
of resources and budget allocations. The authors further argued that “quality education cannot be
achieved without gender equality and equity” (Aikman & Unterhalter 2005, p.4). Gender inequality in
education is also used as a component of the gender inequality index (GIl) (UNDP 2011). Taking data
from MICS 2009, the GPI was calculated and its lower (first) quartile was used for marginality in
societal dimension.

®http://data.worldbank.org/about/country-classifications
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3.2.5 Education dimension

Education is used as a measure of economic development and quality of life, which is a key factor
determining whether a region is developed, developing, or underdeveloped. We used the UNDP
education index to represent the education dimension (Appendix A). The education index is
measured by the adult literacy rate (with two-thirds weighting) and the combined primary,
secondary, and tertiary gross enrollment ratio (with one-third weighting) (UNDP 2011). While the
adult literacy rate gives an indication of the ability to read and write, the gross enrollment ratio gives
an indication of the level of education from nursery/kindergarten to post-graduate education. Taking
data from MICS 2009 on adult literacy and gross enrollment ratio, the education index was
developed and the lower (first) quartile was considered as marginal in educational attainment.

3.2.6 Infrastructure

“Use of electricity” was used to represent the infrastructure dimension. An economy’s production
and consumption of electricity are basic indicators of its size and level of development. Expanding
the supply of electricity to meet the growing demand of increasingly urbanized and industrialized
economies without incurring unacceptable social, economic, and environmental costs is one of the
great challenges facing developing countries (World Bank 2012).Use of electricity is used as a proxy
of infrastructure in many studies(for example, Castro, Regis & Saslavsky 2007; Issakson 2009).We
used the electricity use data taken from the HIES 2010 (BBS 2010e) for this dimension and the cut-off
point is the lower (first) quartile.

3.2.7 Communication dimension

Studies from Newly Industrialized Countries (NICs) and the developed world show that information
and communication technology (ICT) can positively contribute to economic growth and development
(Hamelink 1997). It is also argued that ICT has the potential to reduce poverty and improve
livelihoods by empowering users with timely knowledge and appropriate skills for increasing
productivity and by reducing transaction costs (Kenny et al. 2000).In line with the other economic
sectors, effective agricultural development requires access to information on all aspects of
agricultural production, processing and marketing (Jones 1997).Lower growth in agriculture can be
attributed to some extent to the lack of communication facilities. Use of mobile phones has been
used as a proxy of ICT development in many studies (Andrianaivo & Kpodar 2011) and so “use of
landline and mobile phones’ (per 100 household) was used for the communication dimension. We
used the HIES 2010 data for this dimension and considered the lower (first) quartile as marginal in
communication dimension.

3.2.8 Governance and institutions

We used “prevalence of tenancy’ as a proxy of governance and institutions. Tenancy is becoming a
more encompassing phenomenon in agrarian relations in Bangladesh, practiced through diverse and
co-existing forms. In the context of demographic pressure and resource scarcity, the tenancy
arrangement, on the one hand, offers resource poor farmers shared access and temporary
entitlements to land and other forms of property; and on the other hand, serves as a dominant mode
of food and agricultural production. In 2008, nearly 44% of the farmers were tenants (pure or mixed-
tenant) and they operated nearly 45% of the cultivated land in the country (Hossain & Bayes 2009).
However these tenant farmers have been generally marginalized with little owned land, poor
economic conditions, little access to credit and very limited technology adoption. Thus the tenancy
ratio (share of tenant farmers to total farmers) is used to represent marginality in the institutional
dimension. We used the tenancy data from the district series of Yearbook of Agricultural Statistics
(BBS 2010f) and considered the upper (third) quartile as marginal in governance and institution
dimension.



Table 2: Indicators used for mapping marginality hotspots

Dimensions of Indicator Cut-off Data Source
marginality/ points
Sphere of life
Economy Income per capita Lower (1%) HIES 2010 (BBS2010e) and
quartile Updating poverty maps of
Bangladesh (BBS 2010c)
Demography Percentage of population Lower (1%) MICS 2009 (UNICEF 2010)

and Quality of using improved sanitary quartile
life facilities
Health Child mortality rate per 1000 | Upper (3™) | MICS 2009 (UNICEF 2010)
quartile
Societal Ratio of girls to boys for Lower (1) MICS 2009 (UNICEF 2010)
secondary school guartile
Education The education Index as Lower (1%) MICS 2009 (UNICEF 2010)
measured by the adult quartile
literacy rate (with two-thirds
weighting) and the combined
primary, secondary, and
tertiary gross enrollment
ratio (GER) (with one-third
weighting)
Infrastructure Percentage of households Lower (1%) HIES 2010 (BBS2010e)
having access to electricity quartile
Communication | Percentage of households Lower (1%) HIES 2010 (BBS2010¢e)
with a landline or mobile quartile
phone
8 Governance and | Ratio of tenant farmers Upper (3™) | District Series of Yearbook
institution quartile of Agricultural Statistics
(BBS, 2010f)
3.3 Cross-validation of the marginality indicators with poverty

As mentioned earlier we define marginality as the root cause of poverty. Therefore to validate the
representativeness of the marginality indicators mentioned above, we have exercised a correlation
matrix among the variables of concern. This exercise has been done using HIES 2010 (BBS 2010e)
data. The main variable of concern is poverty which is a binary variable taking a value 1 if the
household lives below the lower poverty line and 0 if not. The proxies for representing various
spheres of life are (a) income per capita which takes a value 1 if the household income in the lower
quartile and 0 otherwise (b) No access to sanitary facilities which takes a value 1 if the household do
not have access to sanitary facilities and 0 otherwise (c) No access to electricity which takes a value 1
if the household do not have access to electricity and 0 otherwise (d) No access to mobile which
takes a value 1 if the household do not have access to mobile and 0 otherwise (e) llliteracy which
takes a value 1 if the household head is illiterate and 0 otherwise (f) tenancy which takes a value 1 if
the household is a tenant farmer and 0 otherwise. We could not include the gender parity index and
child mortality rate in this analysis since they are calculated at community level, not at household
level. The correlation matrix (table 3) shows that all the indicators are statistically significantly
correlated with poverty (even at 1% level of significance). Besides there exist statistically significant
relationships among the indicators themselves. An Ordinary Least Square (OLS) regression and a
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Probit regression’ of these indicators on poverty also reveals that all of the indicators affect poverty
significantly (appendix D). Therefore we can deduce that the indicators we used to represent
different sphere of life are quite relevant in the context of Bangladesh.

Table 3: Correlation matrix

Per capita No access No access No llliteracy tenancy Poverty
income (lower tosanitary to access to
quartile) facilities electricity mobile

Per capita 1.00

income

(lower

quartile)

No access  0.19* 1.00

to sanitary

facilities

No access  0.23* 0.36* 1.00

to

electricity

No access  0.30* 0.29* 0.40%* 1.00

to mobile

llliteracy 0.19* 0.25* 0.31* 0.34* 1.00

Tenancy 0.09* 0.06* 0.01 0.13* 0.13* 1.00

Poverty 0.81* 0.21* 0.25* 0.30* 0.21* 0.12* 1.00

(N.B. * denotes significance at 1 percent level of significance), Source: Authors’ calculation from HIES 2010 (BBS
2010e)

3.4 The map of marginality hotspots in Bangladesh

Using ArcGIS developed by the Environmental Systems Research Institute (ESRI), a marginality
hotspot map was produced showing areas where several dimensions of marginality overlap (Map1).
Map wise area distribution has also been shown through spatial analysis (Appendix C). The map
includes all 485 sub-districts of Bangladesh. The map shows that the coastal region (such as Satkhira,
Barisal, Potuakhali), hill tracts, the Haor region (Sunamgonj, Hobigong) and some sub-districts of the
North-Western regions in Bangladesh are the most marginal areas, i.e. they are marginalized in four
to seven (out of eight) dimensions. This finding is consistent with the existing literature. Zohir (2011)
for instance, states that there is ample evidence to suggest that ecologically vulnerable areas (areas
with lower endowment of natural capital) are also the pockets of higher incidence of poverty.
Interestingly, all pockets of high marginality in map 1 fall into the category of ecologically vulnerable
areas— coastal belt, haor areas and those facing regular river erosions. The marginality hotspots map
also echoes the findings of IFAD (2012), which argues that poverty is especially persistent in three
areas: the north-west, the central northern region (Haor Basin), and the southern coastal zones. The
marginality hotspot map also parallels with the poverty map® of Bangladesh (BBS 2010c) which

7 Since the dependent variable is a binary variable, we have used the Probit model whereas the Ordinary least
Square (OLS) will serve as a benchmark.

¥n response to increasing demand for updating the poverty maps of 2001, BBS and the World Bank, in collaboration with
the World Food Programme (WFP), produced a new set of poverty maps of 2005. Amongst the many methodologies
available for poverty mapping, the team selected the “Small Area Estimation” method developed by Elberts. et al. (2003)
that took advantage of the strengths of both the population census 2001 and HIES 2005. The final version of the poverty
maps were completed in February, 2009.
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suggests that the north-western region, the central northern region, the southern coastal region and
the hill tracks are the poverty pockets in Bangladesh. This is not surprising since in many respects, the
root causes of poverty such as inequality, vulnerability and exclusion (Mizuuchi 2003; UNDP 2001)
are closely linked with spatial and societal marginality (Gurang & Kolmair 2005).

Although the marginality hotspots are more dependent on agriculture and less industrialized (GED
2008), the causes and nature of marginality are not all the same. A range of vulnerabilities and an
untapped potential for development are the main features of the coastal belt (Wilde 2000). On a
day-to-day basis the people living on the coastal belt have to address vulnerabilities which are
diverse in nature, such as drainage congestion and the salinity of the soil which constrain agricultural
yields, cyclones and storms which pose risks to lives and property, and a heterogeneous social
environment with undue influence of well positioned land grabbers (Wilde 2000). Wilde further
argued that, in the newly formed areas along the coast of the Bay of Bengal, the government is
hardly present, leading to low access to public services. The Haor Basin in north-eastern Bangladesh
suffers from extensive annual flooding. This makes livelihoods extremely vulnerable and limits the
potential for agriculture production and rural enterprise growth. For 6 to 7 months of the year, the
cropped land is completely inundated. Strong wave action adds to the vulnerability as it can
potentially wash away the land and poses a major threat to many villages in the Haor. Poor rural
households depend on fisheries and off-farm labor (IFAD 2011).The single most acute cause of
chronic poverty in the Haor areas is an underdeveloped communication system, which makes it
extremely difficult for people to access basic services such as information, health and hygiene,
medication, water and sanitation, markets, etc (D.Net 2012). The North-western region has relatively
unfavorable climatic conditions for agriculture. This region is largely affected by drought (drought
prone areas) and river erosion (Northern Chars). Chars in the northwest Bangladesh (in the basins of
three major rivers — Padma, Jamuna and Teesta) constitute one of the most backward regions of the
country in terms of socio-economic status and progress of MDGs (Unnayan Shamannay 2008).The
land distribution in the region is characterized by a concentration of land ownership in the hands of
relatively small number of large land holders (Amin & Farid 2005).

On the contrary, the Central and Eastern regions were found to be less marginal. These regions
benefited from integration with growth poles, namely Dhaka and Chittagong— the former being the
capital of Bangladesh whereas the latter is the commercial capital of Bangladesh; in contrast, the
Northwest and Southwest remained isolated without an urban growth pole (World Bank 2008). The
WB report suggested that most regions in the East moved closer to the greater Dhaka region in terms
of incomes and poverty during the period between 2000 and 2005, while the West continued to lag
behind. In addition, a combination of factors contributed to a high degree of marginality in these
regions — lack of investment, relative lack of remittance income, inadequate public infrastructure like
electricity and roads to markets, lack of growth poles within these regions, and deficiencies in assets
and endowments among households. For instance Zohir (2011) argues that a map of road network
clearly indicates the bias against the South, particularly the coastal belt, as well as against the other
three high-poverty areas (CHT, north-central and Haor areas).
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Map 1: Marginality hotspots of Bangladesh

Source: BBS and UNICEF
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4 Crop agricultural potentiality mapping

This section attempts to map crop agricultural potentials of Bangladesh. For mapping unused
agricultural potentials we did not take into account the areas in which the agricultural potentials
could not be unleashed or could be exploited only under costly interventions. For example, the hill
tracts of Chittagong are not at all suitable for crop cultivation (except a few places where the
indigenous people cultivate ‘Zoom’®-one form of rice cultivation). Thus although there may be
potentials (e.g. in terms of crop technology adoption, irrigation or cropping intensity), it would be
very costly and probably cost inefficient to invest in agricultural development here. The Haor region,
on the other hand, is submerged for months at a stretch. Thus exploring the agricultural potentials
there requires integrated water resource management which requires large scale public sector
intervention. Therefore we followed a two-step procedure to map the unused agricultural potential
areas.

Figure 4: Steps in identifying the area of agricultural potentials

Step 1:
Identified by
Step 2: crop suitability

Identified by indicators
indicators for
technology
adoption, input
use, land
utilization and
institutional
support

v

For the first step, we conducted crop suitability mapping for different crops and excluded the areas
that are unsuitable for crop agriculture. Once we found areas suitable for crop agriculture, in the
second step, we identified the areas in which most potential can be found in terms of various
dimensions (Table 4). Although it might be better to use actual on farm yield gaps as an indicator,
countrywide comprehensive data on yield gaps for Bangladesh has been difficult to access. For this
reason we identified the areas suitable for crop production by means of ecosystem, soil constraints,
natural resources and climate.

Then from the suitable areas for crop agriculture, we identified the areas with sub-optimal use of
inputs, utilizing land more inefficiently, lacking technology and getting less attention from
policymakers. Since lower agricultural productivity mainly results from sub-optimal use of inputs and
technology, these are the areas where more (underused) agricultural potential can be exploited
through optimal use of inputs, technology and practice. We will refer to them as areas of untapped
agricultural potentials.

° Zoom is a special form of cultivation practiced by the ethnic farmers in the hilly regions of Bangladesh, the
Chittagong Hill Tracts in particular, where traditional method of cultivation is not suitable.
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Table 4: Indicators of agricultural potentials

Mapping Type Dimension Indicators
Crop Ecosystems, natural Precipitation, soil fertility, soil erosion, biodiversity,
Suitability resources and ecosystem intactness, goods and services, environmental
mapping climate pollution; conditions of natural resources
Agricultural Government and Agricultural credit, provision of extension service
potentiality institution
mapping Land utilization Cropping intensity

Technology Modern varieties, machineries

Agricultural input Irrigation, fertilizer, insecticides

Source: Adopted and extended from Gatzweiler and Malek (2013)

4.1 Crop suitability mapping

To determine the crop suitability of different sub-districts of Bangladesh, we used the land suitability
assessment and crop zoning data from the Bangladesh Agricultural Research Council (BARC)
2012.The land suitability assessment was based on both agro-edaphic and agro-climatic suitability.
This exercise clearly reflects the ecosystem, natural resource and climate dimension mentioned in
Table 2. The agro-edaphic and agro-climatic suitability was determined separately based on soil/land
factors and agro-climatic factors. Expert knowledge was used to characterize the agro-edaphic and
agro-climatic suitability. The agro-edaphic factors included soil permeability, effective soil depth,
available soil moisture, nutrient status, soil reaction (pH), soil salinity, soil consistency, drainage,
depth of inundation, floods hazards and slope whereas climatic factors included temperature and
rainfall. The soil, inundation and landform data of land resources inventories of BARC were used for
the crop suitability assessment and classification. The agro-climatic data maintained at BARC was
utilized for the climatic analysis. Finally, the agro-edaphic and agro-climatic suitability maps were
overlaid to get the overall land suitability maps of different crops. The crop suitability analysis was
done for different crops (cereals) for all the 485 sub-districts. Results show that 353 out of 485 sub-
districts were suitable for at least one cereal crop (rice, wheat or maize) in at least two seasons of a
year (Map 2).

15



16

Map 2: Cereal Crop suitability map of Bangladesh

Source: BARC



4.2 Agricultural potentiality mapping

After identifying the suitable regions for cereal crop agriculture, we mapped the area of agricultural
potentials by sub-districts based on the dimensions listed in Table 5. Single indicators were identified
for each of the dimensions and a cut-off point defines the threshold below which an area would be
considered potentials in the respective dimension. The lower (first) quartile was taken as the cut-off
point for potentiality mapping. Indicators for the different dimensions of agricultural potentials are
overlaid to find the areas where potentiality in the single indicators overlaps — the agricultural
potentiality map.

Table 5: Indicators used for mapping agricultural potential

Dimension Indicator Cut-off point Data Source

Land Cropping intensity Lower(1*) District series of

utilization (data by sub-districts) quartile Yearbook of
Agricultural Statistics
2010 (BBS 2010f).

Technology Use of Modern varieties Lower(1%) District series of

adoption (data by sub-districts) quartile Yearbook of

Agricultural Statistics
2010 (BBS 2010f)

Agricultural Irrigation coverage Lower(1*) District series of
input use (data by sub-districts) quartile Yearbook of
Agricultural Statistics
2010 (BBS 2010f)
Governance Disbursement of agricultural credit  Lower(1%) District series of
and institution per agricultural household quartile Yearbook of
(data by sub-districts) Agricultural Statistics

2010 (BBS 2010f)

4.2.1 Land utilization

“Cropping intensity” was used to represent the land utilization dimension. Usually cropping intensity
is defined as the ratio between gross cropped area and net sown area. It thus indicates the additional
percentage share of the area sown more than once to net sown area. Thus the intensity of cropping
refers to cultivating several crops from the same land during the same agricultural year. For instance,
the cropping intensity is 100 if only one crop is grown in a year and it is 200 if two crops are grown
during the year. The higher the cropping intensity, the greater is the efficiency of land use. A lower
cropping intensity of a region implies inefficiency of land use. Thus more potential can be explored by
increasing cropping intensity of those areas, perhaps by means of using short duration varieties or
crop rotation. The sub-district data on crop intensity was taken from district series of Yearbook of
Agricultural Statistics (BBS 2010f). The lower quartile has been considered to have more agricultural
potential by increasing efficiency in land utilization.

4.2.2 Technology adoption

“Use of modern varieties’ (MVs) was used to represent adoption of technology. The yield from MVs
is much higher than that of traditional varieties. Bangladesh has made remarkable progress in
sustaining a respectable growth of paddy production over the last three decades through the
adoption of MVs (Hossain & Bayes 2009). Since the adoption of MVs is highly input intensive, lower
adoption of MVs means lower extent of technology adoption. Although MVs of paddy are now
spread over four-fifth of the cultivated land, there are wide regional disparities in the adoption of
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MVs. In regions where MV adoption is low compared to others, there is a potential to increase the
yield through the adoption of MVs. The data on use of MVs was taken from district series of
Yearbook of Agricultural Statistics (BBS 2010f). The lower quartile has been considered to have more
agricultural potential by increasing technology adoption.

4.2.3 Agricultural inputs

“Irrigation coverage’ was used to represent the use of agricultural inputs. Irrigation coverage
includes areas irrigated under different means, i.e. power pumps, tube-wells and different traditional
methods. However irrigation systems in Bangladesh have become highly mechanized with around
80% of irrigation being mechanized (BBS 2010b). In the dry season, farmers are in dire need of water
for growing crops and scarcity of water adversely affects agricultural production. Moreover, MVs of
paddy require more agricultural inputs like irrigation. Therefore, irrigation is of vital importance to
agriculture. Although four-fifth of total cultivated land is now under irrigation coverage (BBS 2010b),
irrigated land is not equally distributed. There are still some regions where irrigation coverage is low
implying a greater potential to foster production by bringing those un-irrigated land under irrigation
coverage. The data on irrigation coverage was taken from the district series of Yearbook of
Agricultural Statistics (BBS 2010f). The lower quartile has been considered to have more agricultural
potentials by increasing irrigation coverage.

4.2.4 Institutional support

The “disbursement of agricultural credit per agricultural household” was used to represent the
governance and institutional dimension. Institutional credit has been conceived to play a pivotal role
in agricultural development (Kumar et al. 2010). Agricultural credit allows farmers to undertake new
investments and adopt new technologies. The fact that a region receives less agricultural credit per
farm household compared to other regions implies the negligence of institutional agencies in credit
disbursement to that region (Panda 2005). It may also reflect the lower attention paid in that region
to institutionalizing credit schemes in agriculture. The data on agricultural credit was taken from
district series of Yearbook of Agricultural Statistics (BBS 2010b). The lower quartile has been
considered to have more agricultural potential by increasing disbursement of agricultural credit.

4.3 Map of agricultural potentials in Bangladesh

An agricultural potential map of Bangladesh was produced using ArcGIS showing areas where several
dimensions of agricultural potential overlap (Map 3). The map shows that some regions of coastal
areas and some areas of the Haor basin and northwestern regions have the highest agricultural
potential — unused potential in two to three (out of four) dimensions. Most of these regions are agro-
ecologically fragile and have lower productivity due to salinity, submergence and drought. Among
them the north-west is affected by droughts and river erosion; the central northern region is subject
to serious seasonal flooding that limits crop production; and the southern coastal zones are affected
by soil salinity and cyclones. Besides, public investment in agriculture has not been favorable towards
the South for obvious natural factors which had implications for private investment. Thus, the pace
of mechanization in agriculture has been slow in Barisal and other coastal districts (Zohir 2011).
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Map 3: Agricultural potentials in Bangladesh by sub-districts

Source: BBS
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5 Overlap between marginality and agricultural potentials

In section 3 we presented a map to identify the marginalized areas of Bangladesh by sub-districts
based on eight dimensions. Section 4 mapped the exploitable agricultural potentials by means of four
dimensions. Now, to identify the marginality hotspots with the highest agricultural potentials of
agricultural land we need to overlay these two maps. The mapping of the overlap between the
marginality hotspots and agricultural potentials is shown in map 4. It suggests that there are eight
marginal sub-districts in seven districts with highest unused agricultural potentials. These are
Rajibpur (Kurigram), Dowarabazar (Sunamgonj), Porsha (Naogaon), Damurhuda (Chuadanga), Hizla
(Barisal), Mehendigonj (Barisal), Bauphal (Patuakhali) and Bhandaria (Pirojpur). These areas are
mostly in unfavorable agro-ecological Zones (AEZs). An AEZ in Bangladesh is defined broadly. While
most of the areas within an unfavorable AEZ are not suitable for crop agriculture, there may still be
some areas which are suitable for agriculture. This will become clear if we compare the map of
suitability mapping (Map 2) and the map of unfavorable AEZ (in the appendix) which suggests that
there are some areas within the unfavorable AEZ which are suitable for agriculture (both agro-
climatically and agro-edaphically). Among those marginal areas, Patuakhali, Pirojpur and Barisal are
in the coastal region, Kurigram is in the Northern Char region, Sunamgong in the Haor region and
Naogaon is in the drought prone areas. Only Chuadanga, among these seven districts, is not in agro-
ecologically vulnerable region (Appendix B) but in food in-secured region (HKI & JPGSPH 2011).
Another point to note is that four out of these eight sub-districts are adjacent to the Indian border,
whereas the other four sub-districts are located in the coastal region. The concentration of
marginality and agricultural potentials overlap in the aforementioned areas may be due to their
limited connectivity with the main growth centers and ecological vulnerability (Zohir 2011).

These areas are bypassed due to the general perception of AEZs as uniform entities and therefore
receive less attention. For that reason there is a lot of unused potential in these areas which can be
tapped by means of small scale inexpensive technology (Mondal 2012). For example, flood tolerant
paddy, developed by BRRI in 2005, may benefit the farmers in the northern districts of the
Brahmaputra River (Haor Basin). The new paddy has the potential to withstand flood waters for ten
consecutive days as compared to traditional varieties of rice that could survive for a maximum of
three days underwater (Suryanarayanan 2010). New saline-resistant paddy can be introduced in the
coastal districts. Drought tolerant paddy (which can survive up to a month without irrigation) and
short duration Aman varieties may minimize the irrigation cost of the farmers of the North-West
region to a large extent. Besides, a change in the traditional cropping pattern can unleash a lot of
agricultural potentials in these regions. A shift from Boro rice to maize or wheat, for example, can
increase the land productivity remarkably in the Northern Chars and drought prone regions of North-
West Bangladesh.
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Map 4: Overlap of marginality hotspot and agricultural potential in Bangladesh
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6 Conclusion

The mapping approach presented was developed as the first step of an ex-ante assessment of
promising technology innovations project (TIGA) at the Center for Development Research in
collaboration with BRAC and partners in India, Ethiopia and Ghana. The mapping is an instrument to
identify marginalized agricultural areas with untapped potentials. It can be used in combination with
other instruments in order to improve targeting and priority setting for agricultural development.
There are however also limitations. The indicators listed in the indicators and indices used in Table 1
and Table 2 to represent different dimensions of marginality can be subject to debate. However, this
may not be a big issue, since most of the indicators used in the marginality mapping have been
substantiated by relevant literature. The definition of the cut-off points (below which an area is
considered marginal) in a certain dimension is debatable and therefore, further research is needed to
assess how different cut-off points change the mapping outcomes. The availability of actual on-farm
yield gap data (Type 3, in particular) could have facilitated our mapping of agricultural potential
further. Despite these limitations this mapping approach has several advantages. It is part of a
systematic attempt to identifying areas with agricultural potential in marginalized areas which would
otherwise be neglected or overlooked. Usually investment opportunities are sought in non-
marginalized areas with visible opportunities for immediate returns to investment. Seeking
opportunities for productivity growth in marginalized areas is more challenging but not impossible.
The mapping presented here contributes to an attempt of fine-tuning instruments for identifying
untapped agricultural potentials in areas inhabited by poor rural populations. One thing to note is
that the negative consequences of marginality can even serve as the starting point for searching for
suitable agricultural technology innovations to exploit the potentials. Japanese innovation and
development after the Second World War has illustrated that marginality can provide even an extra
edge to start development (Mizuuchi 2003; Davis 2003). Thus this mapping can be helpful to
researchers and policy makers since it helps to identify agricultural areas with potential in
Bangladesh. Priorities can be given to the marginal areas with highest level of agricultural potentials
to achieve the maximum gain through appropriate agricultural technology innovations by fulfilling
the dual objectives of poverty reduction and agricultural productivity growth.

22



7 References:

Aikman, S. & Unterhalter,E., 2005. Beyond Access: Transforming Policy and Practice for Gender
Equality in Education, Oxfam.

Amin, M R. & Farid, N., 2005. Food security and access to food: Present status and future
perspectives. Paper presented at national workshop on food security in Bangladesh on19-20
October, Agargaon, Dhaka, Bangladesh.

Andrianaivo,M.,&Kpodar,K., 2011.ICT, Financial Inclusion, and Growth: Evidence from African
Countries, IMF working paper wp/11/73.

BBS, 2010a. Statistical Year Book of Bangladesh 2010. Bangladesh Bureau of Statistics. Statistics
Division, Ministry of Planning, Government of the People's Republic of Bangladesh.

BBS, 2010b. Yearbook of Agricultural Statistics 2010. Bangladesh Bureau of Statistics. Statistics
Division, Ministry of Planning, Government of the People's Republic of Bangladesh.

BBS, 2010c. Updating Poverty Maps of Bangladesh

BBS, 2010d. Report of the Household Income and Expenditure Survey 2010. Bangladesh Bureau of
Statistics, Ministry of Finance, People's Republic of Bangladesh.

BBS, 2010e. Household Income and Expenditure Survey 2010 data. Bangladesh Bureau of Statistics,
Ministry of Finance, People's Republic of Bangladesh.

BBS, 2010f. District series of Yearbook of Agricultural Statistics 2010, Dhaka, Bureau of Statistics.
Statistics Division, Ministry of Planning, Government of the People's Republic of Bangladesh.

Blaxter, M. ,1981. The health of children: a review of research on the place of health in cycles of
disadvantage. London: Heinemann Educational Books.

Brodwin, P. ,2001. Marginality and Cultural Intimacy in a Trans-national Haitian Community,
Occasional Paper No. 91 October. Department of Anthropology, University of Wisconsin-
Milwaukee, USA.

Castro, L., Regis, P. & Saslavsky, D., 2007. Infrastructure and the Location of Foreign Direct
Investment: A Regional Analysis.

Conway, G., 1999. The Doubly Green Revolution: Food for All in the Twenty-First Century. Ithaca, NY:
Cornell University Press.

Development Research Network (D.Net), 2012. Access to Information for poor communities at Haor
region.http://www.eaward.org.bd/index.php?option=com_content&view=article&id=71&Ite
mid=16

Darden, J.,1989. Blacks and other Racial Minorities: The Significance of Colour in Inequality. Urban
Geography, Vol. 10.

Datt, G. & Ravallion, M., 1996. Why have some Indian states done better than others at reducing
rural poverty? Policy Research Working Paper Series 1594, the World Bank.

Davis, B. ,2003. Marginality in a Pluralistic Society. Eye on Psi Chi 2(1): 1-4.

Deichmann, U., 1999. Geographic aspects of inequality and poverty. Available at:
http://siteresources.worldbank.org/INTPGI/Resources/Pro-Poor-Growth/5319_povmap.pdf
[Accessed March 25, 2013]

Dillingham, R. & Guerrant RL., 2004.Childhood stunting: measuring and stemming the staggering
costs of inadequate water and sanitation. Lancet2004; 363:94-5.

Fan, S. & Hazell, P., 2000. Should Developing Countries Invest More in Less-Favoured Areas? An
Empirical Analysis of Rural India. Economic and Political Weekly Vol. 35, No. 17: 1455-1464.

Gatzweiler, F., & Malek, M.A. 2013. A draft manual for technology (ex-ante) assessment and farm
household segmentation for inclusive poverty reduction and sustainable growth in
agriculture (TIGA). Presented at Second Project Workshop at Addis Ababa, dated 18-20 April
2013.

Gatzweiler, F., Baumdiiller, H., Ladenburger, C. & von Braun, J., 2011. Marginality: Addressing the Root
Causes of Extreme Poverty. Bonn: ZEF Working Paper Series, (77).

23



Gauci, A., 2005. Spatial maps. Targeting & mapping poverty. Available at:
http://www.uneca.org/espd/publications/spatial_maps_targeting_mapping_poverty.pdf
[Accessed July, 2012].

GED, 2008. A Strategy for Poverty Reduction in the Lagging Regions of Bangladesh, General
Economics Division, Planning Commission, March.

Geiser, U., 2003. Geography Department’s Discussion Points (1 page), February 10, 2003 dated email.

Gerster, R. ,2000. Alternative Approaches to Poverty Reduction Strategies. SDC WorkingPaper
1/2000, Bern, Switzerland.

Graw, V. & Ladenburger, C.,2012. Mapping marginality hotspots — Geographic targeting for poverty
reduction, ZEF, Bonn, Germany: ZEF Working Paper Series, (88).

Gurung, Ghana S. &Kollmair, M.,2005. Marginality: Concepts and limitations. IP6 Working Paper No.
4 The Swiss National Centre of Competence in Research (NCCR) North-South.

Hamelink, C.J., 1997. New Information and Communication Technologies: Social Development
andCultural Change. Discussion Paper No. 86, UNRISD.

Helen Keller International (HKI) & James P Grant School of Public Health (JPGSPH) ,2011.State of food
security and Nutrition in Bangladesh,2010. Dhaka, BD: HKI & JPJSPH

Hoskins, 1., 1993, Combining Work and Care for the Elderly: An Overview of the Issues. International
Labour Review, 132(3): 347-369.

Hossain, M., 2005. Growth of the rural non-farm economy in Bangladesh: determinants and impact

on poverty reduction, in Proceedings of International conference titled 'Rice is life: scientific
perspectives for the 21* century', pp. 436-439
http://www.irri.org/publications/wrrc/session14.htm [Dated June 6, 2007].

Hossain, M. & Bayes, A., 2009. Rural Economy and livelihoods: Insights from Bangladesh. A, H
Development Publishing House, 143 New Markets, Dhaka-1205.

IFAD, 2012. Rural poverty in Bangladesh.
http://www.ruralpovertyportal.org/country/home/tags/bangladesh [Accessed December 25,
2012].

IFAD,2011. Haor infrastructure and livelihood improvement project: Enabling poor people to adopt
climate change. Project design report , Volumel:main report, report no:2263-BD.

Isaksson, A., 2009. Energy Infrastructure and Industrial Development. Working paper 12/2009,
United Nations Industrial Development Organization, Vienna.

IRC,2009. The sustainability and impact of school sanitation, water and hygiene education in Kenya,
IRC, Delft, Netherlands.

Jones, GE. , 1997. The history, development and the future of agricultural extension in B.E.
Swanson,R.P. Bentz and A.J. Sofranko (1997) Improving agricultural extension — a reference
manual.Rome: FAO.

Jussila, H., Leimgruber, W. & Majoral, R. 1999. Perceptions of Marginality: Theoretical Issues and
Regional Perceptions of Marginality in Geographical Space. Ashgate Publishing Ltd, England.

Kenny, C., Navas-Sabater, J. & Qiang, CZ., 2000. ICT and Poverty, World Bank, Washington, DC.

Kumar, A., Singh, K.M. & Sinha, S., 2010. Institutional credit to agriculture sector in India: Status,
performance and determinants. Agricultural Economics Research Review, Volume 23, July-
December 2010, pp 253-264.

Larsen, J. E., 2002.Spatialization and Culturalization of Social Policy: Conducting Marginal People in
Local Communities. Paper presented at the conference Area-Based initiatives in
contemporary urban policy, Danish Building and Urban Research and European Urban
Research Association. Copenhagen 17-19 May 2001.

Leimgruber, W., 2004. Between Global and Local: Marginality and Marginal Regions in the Context of
Globalization and Deregulation. Ashgate Publishing Limited, Gower House, England.

Lépez-Calva, L.F., Rodriguez-Chamussy, L. & Székely, M., 2007. Poverty Maps and Public Policy in
Mexico. In T. Bedi, A. Coudouel, & K. Simler, eds. More Than A Pretty Picture. Using Poverty
Maps to Design Better Policies and Interventions. Washington D.C.: WorldBank, pp. 188-207.

24



MEASURE DHS ,2012.http://www.measuredhs.com/topics/Infant-and-Child-Mortality.cfm

Massey, D., 1994. Space, Place and Gender. University of Minnesota Press: Minneapolis, MN.

Mizuuchi, T., 2003.The Historical Transformation of Poverty Discrimination, and Urban Policy in
Japanese City: The Case of Osaka, Osaka City University, Japan.

Mondal, R I, 2012. Crop Production under Unfavorable Ecosystems in Bangladesh, Bangladesh
Agriculture Research Institute, Joydevpur, Gazipur , Dhaka.

Miiller-Boker, U., Geiger, D., Geiser, U., Kansakar, V.B.S., Kollmair, M, Molesworth, K. & Suleri, A.,
2004.Sustainable Development in Marginal Regions of South Asia, p. 225-261.

Murray CJL,1996. Rethinking DALYs. In: Murray CIL, Lopez AD, eds. The global burden of disease: a
comprehensive assessment of mortality and disability from diseases, injuries, and risk factors
in 1990 and projected to 2020. Cambridge, MA: Harvard School of Public Health, 1996:1-98.

Panda, R K.,2005. Emerging issues on rural credit, New Delhi: A. P.H. Publishing house, 2005.

Pender, J. ,2007. Agricultural Technology Choices for Poor Farmers in Less-Favored Areas of South
and East Asia. IFPRI Discussion Paper 00709. Environment and Production Technology

Division.  International Food  Policy Research Institute. = Washington, DC.
http://www.ifpri.org/sites/default/files/publications/ifpridp00709.pdf [Accessed October 28,
2011].

Pinstrup-Anderson, P. & Pandya-Lorch, R.,1994. Alleviating poverty, intensifying agriculture and
effectively managing natural resources. Food Agriculture and the Environment Discussion
Paper No. 1, International Food Policy Research Institute, Washington, DC.

Reardon, T., Chen, K., Minten, B. & Adriano, L. ,2012. The quiet revolution in staple food value chains-
Enter the Dragon, the Elephant, and the Tiger. ADB and IFPRI. Available at
http://www.indiaenvironmentportal.org.in/files/file/quiet-revolution-staple-food-value-
chains.pdf [Accessed December 16 2012].

Reidpath,D D., & Allotey, P., 2002. Infant mortality rate as an indicator of population health, J
Epidemiol Community Health 2003; 57:344-346.

Reusing, M. & Becker, M., 2003. Practitioner's Guide: Mapping central and marginal areas. Available
at: http://www.methodfinder.net/pdfmethods/lupo/lupo_method48.pdf [Accessed August
20, 2012].

Ruben.R., Pender.)., &Kuyvenhoven,A.,2007. Sustainable poverty reduction in less favored areas:
Problem, options and strategies. In Ruben, Pender and Kuyvenhoven, eds., Sustainable
poverty reduction in less favored areas. CABI.UK.

Sen, A., 1981. Poverty and famines: an essay on entitlement and deprivation, Oxford: Oxford
University Press.

Skoufias, E., 2005. A poverty map for Guyana: Based on the 2002 population and housing census.
http://www.statisticsguyana.gov.gy/pubs/Marginality_Index_brief_notes%28Region%29.pdf
[Accessed March 25, 2013].

Sommers, L M., Mehretu, A. & Pigozzi, B.W.M., 1999. Towards typologies of socio-economic
marginality: North/South Comparisons.

Stevenson, A. ed., 2010. Oxford Dictionary of English, Oxford, Oxford University Press

Suraynaraynan, S., 2010. Innovations and Food Security in Bangladesh. [Accessed May 5, 2012]
http://www.strategicforesight.com/innovation.htm

Thornton, P., Jones, P.G., Owiyo T., Kruska, R.L., Herrero, M., Kristijanson, P., Notenbaert, A., Bekele,
N. & Omolo, A., 2006. Mapping Climate Vulnerability and Poverty in Africa: Report to the
Department for International Development, ILRI (aka ILCA and ILRAD).

UNDP, 2011. Human Development Report 2011. Sustainability and equity: A better future for all.1
UN Plaza, New York, NY 10017, USA.

UNDP, 2010. Human Development Report 2010.The Real Wealth of Nations: Pathways to Human
Development. Human Development Index (HDI). Frequently Asked Questions (FAQs).

UNDP, 2001. Nepal Human Development Report 2001, Poverty Reduction and Governance.
Kathmandu, Nepal. www.undp.org/publications/nhdr2001/index.html

25



UNICEF, 2010. Monitoring the situation of children and women: Multiple Indicator Cluster Survey
2009:Progotir  pothe  2009; Volume 1: Technical report. Available at:
http://www.unicef.org/bangladesh/MICS-PP-09-v10.pdf [Accessed June,2012).

UN Water, 2008. International Year of Sanitation Advocacy Kit. Factsheet 2. Sanitation is an
investment with high economic returns. Available at:
http://esa.un.org/iys/docs/1YS%20Advocacy%20kit%20ENGLISH/Fact%20sheet%202.pdf

Unnayan Shamannay, 2008.Health Poverty in Island Chars of Northwest Bangladesh. NODI O JIBON
POLICY PAPER 1, Unnayan Shamannay, Dhaka.

UNU-EHS, 2011. World Risk Report 2011. Available at: http://www.ehs.unu.edu/file/get/9018
[Accessed March 25, 2013].

Von Braun, J., Hill, R.V. & Pandya-Lorch, R., 2009. The Poorest and Hungry: A Synthesis of Analyses
andActions. In The Poorest and Hungry. Assessment, Analyses, and Actions. IFPRI 2020.
Washington:IFPRI, pp.1-61.

Wilde, Koen de, 2000. Out of the periphery: Development of coastal chars in southeastern
Bangladesh. The University Press Limited, Dhaka, Bangladesh.

World Bank, 2012.

http://www.worldbank.org.bd/WBSITE/EXTERNAL/COUNTRIES/SOUTHASIAEXT/BANGLADESHEXTN/O
,,contentMDK:20661670~pagePK:141137~piPK:141127~theSitePK:295760,00.html [Accessed
June 21, 2012]

http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/SOUTHASIAEXT/EXTSAREGTOPAGRI/0,,co
ntentMDK:20273763~menuPK:548213~pagePK:34004173~piPK:34003707~theSitePK:452766
,00.html [June 21, 2012]

http://data.worldbank.org/about/world-development-indicators-data/infrastructure [Accessed June
21,2012]

World Bank, 2008. Poverty Assessment for Bangladesh - Creating Opportunities and Bridging the
East-West Divide, Report No. 44321-BD, World Bank, October 21

Zohir, S., 2011.Regional differences in poverty levels and trends in Bangladesh: Are we asking the
right questions? Economic Research Group, Dhaka. [Accessed June 20, 2012]
http://www.ergonline.org/documents/sajjad%20regpov%2010july11.pdf

26



8 Appendices

Appendix A

Education index
The education index has been calculated using the following formula
Education Index= % X ALl + é x GEI

Adult Literacy Index (ALI) = 22822
100—-0
Gross Enrollment Index (GEI) = S22
100-0

Appendix B
Table B.1: Fragile Agro ecological Zones in Bangladesh

Agroecological zone Districts

Chittagong Hill tracts Bandarban, Khagrachari, Rangamati

Coastal Belt Bagerhat, Bhola, Barishal, Barguna, Chandpur, Chittagong, Khulna,
Lakshmipur, Madaripur, Noakhali, Satkhira, Shariatpur

Drought prone ChapaiNawabgonj. Joypurhat, Naogaon, Rajshahi

Haor Basin Brahmanbaria, Habiganj, Kishoreganj, Mymensingh, Netrokona,
Sunamganj, Sylhet

Northern chars Bogra, Gaibandha, Kurigram, Jamalpur, Sirajganj

Northwest Dinajpur, Lalmonirhat, Nilphamari, Panchagar, Rangpur,, Thakurgaon

Source: HKI & JPGSPH (2011)
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Figure A: Fragile Agro ecological Zones in Bangladesh

Source: HKI & JPGSPH



Appendix C

Table C.1: Map Wise Area Distribution in Bangladesh

Sl. No Title Legend

Marglnallty hotspots of | No dimension
Bangladesh 1 dimension 30365 21.71
2 dimension 34357 24.57
3 dimension 24187 17.30
4 dimension 15641 11.18
5 dimension 7033 5.03
6 dimension 3133 2.24
7 dimension 1712 1.22
Map 2 Crop suitability map of | Not suitable for cereal crop agriculture 51899 37.11
Bangladesh Suitable for cereal crop agriculture 87948 62.89
(\YETE] Agricultural potentials No dimension 30372 21.72
in Bangladesh by sub- |3 gimension 37059 26.50
district 2 dimension 12148 8.69
3 dimension 8974 6.42
Not potential 51294 36.68
\YET Overlap of marginality Neither marginal nor potential 93484 66.85
hotspot and | Marginality Hotspots 25241 18.05
;i:;ﬂfﬂiﬁ: potentialin Agricultural Potentiality 18844 13.47
Overlap of Marginality and Potentiality 2278 1.63

*Area calculated by ArcGIS 10

Appendix D

Table D.1: Result of Ordinary Least Square (OLS) regression of poverty on different indicators

Dependent variable: Poverty dummy taking a value 1 if poor, 0 otherwise

Independent variables Co-efficient ~ Standard error  P-value
per capita income (lower quartile) 0.852605 0.004702 0.00
No access to mobile/telephone 0.037020 0.006609 0.00
No access to electricity 0.032605 0.006178 0.00
No access to Sanitary facilities 0.024142 0.00563 0.00
Illiteracy 0.025317 0.005593 0.00
Tenancy 0.036752 0.004933 0.00
Constant 0.047314 0.004089 0.00

Number of observations=12236
F( 6,12229)=15280.29
Probability>F = 0.0000
R-squared = 0.6740

Source: Authors’ calculation from HIES 2010, BBS 2010e
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Table D.2. Result of Probit regression of Poverty on different Indicators

Dependent variable: Poverty dummy taking a value 1 if poor, 0 otherwise

Independent variables Co-efficient Standard error  P-value
No access to sanitary facilities 0.253044 0.026667 0.00
No access to electricity 0.341846 0.0281 0.00
No access to Mobile/Telephone 0.516724 0.028311 0.00
Illiteracy 0.216922 0.026935 0.00
Tenancy 0.243933 0.025811 0.00
Constant -1.18366 0.026062 0.00
Number of observations = 12236
Wald chi square(5) = 1603.14
Probability > chi square = 0.0000
Pseudo R Squared = 0.1067
Source: Authors’ calculation from HIES 2010, BBS 2010e

Table D.3. Average marginal effects after Probit Regression
Independent Variables Elasticity of Poverty Delta-method Standard Error P value
No access to sanitary facilities 0.1109253 0.010781 0.00
No access to electricity 0.1245256 0.009162 0.00
No access to Mobile/Telephone 0.1375816 0.00616 0.00
Illiteracy 0.1053506 0.012276 0.00
Tenancy 0.1542084 0.01541 0.00

Source: Authors’ calculation from HIES 2010, BBS 2010e

30



ZEF Working Paper Series, ISSN 1864-6638

Department of Political and Cultural Change

Center for Development Research, University of Bonn

Editors: Joachim von Braun, Manfred Denich, Solvay Gerke and Anna-Katharina Hornidge

8.a

10.

11.

12.

13.

14,
15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

Evers, Hans-Dieter and Solvay Gerke (2005). Closing the Digital Divide: Southeast Asia’s Path Towards a
Knowledge Society.

Bhuiyan, Shajahan and Hans-Dieter Evers (2005). Social Capital and Sustainable Development:
Theories and Concepts.

Schetter, Conrad (2005). Ethnicity and the Political Reconstruction of Afghanistan.

Kassahun, Samson (2005). Social Capital and Community Efficacy. In Poor Localities of Addis Ababa
Ethiopia.

Fuest, Veronika (2005). Policies, Practices and Outcomes of Demand-oriented Community Water
Supply in Ghana: The National Community Water and Sanitation Programme 1994 — 2004.

Menkhoff, Thomas and Hans-Dieter Evers (2005). Strategic Groups in a Knowledge Society: Knowledge
Elites as Drivers of Biotechnology Development in Singapore.

Mollinga, Peter P. (2005). The Water Resources Policy Process in India: Centralisation, Polarisation and
New Demands on Governance.

Evers, Hans-Dieter (2005). Wissen ist Macht: Experten als Strategische Gruppe.

Evers, Hans-Dieter and Solvay Gerke (2005). Knowledge is Power: Experts as Strategic Group.

Fuest, Veronika (2005). Partnerschaft, Patronage oder Paternalismus? Eine empirische Analyse der
Praxis universitarer Forschungskooperation mit Entwicklungslandern.

Laube, Wolfram (2005). Promise and Perils of Water Reform: Perspectives from Northern Ghana.
Mollinga, Peter P. (2004). Sleeping with the Enemy: Dichotomies and Polarisation in Indian Policy
Debates on the Environmental and Social Effects of Irrigation.

Wall, Caleb (2006). Knowledge for Development: Local and External Knowledge in Development
Research.

Laube, Wolfram and Eva Youkhana (2006). Cultural, Socio-Economic and Political Con-straints for
Virtual Water Trade: Perspectives from the Volta Basin, West Africa.

Hornidge, Anna-Katharina (2006). Singapore: The Knowledge-Hub in the Straits of Malacca.

Evers, Hans-Dieter and Caleb Wall (2006). Knowledge Loss: Managing Local Knowledge in Rural
Uzbekistan.

Youkhana, Eva; Lautze, J. and B. Barry (2006). Changing Interfaces in Volta Basin Water
Management: Customary, National and Transboundary.

Evers, Hans-Dieter and Solvay Gerke (2006). The Strategic Importance of the Straits of Malacca
for World Trade and Regional Development.

Hornidge, Anna-Katharina (2006). Defining Knowledge in Germany and Singapore: Do the Country-
Specific Definitions of Knowledge Converge?

Mollinga, Peter M. (2007). Water Policy — Water Politics: Social Engineering and Strategic Action in
Water Sector Reform.

Evers, Hans-Dieter and Anna-Katharina Hornidge (2007). Knowledge Hubs Along the Straits of Malacca.
Sultana, Nayeem (2007). Trans-National Identities, Modes of Networking and Integration in a
Multi-Cultural Society. A Study of Migrant Bangladeshis in Peninsular Malaysia.

Yalcin, Resul and Peter M. Mollinga (2007). Institutional Transformatio in Uzbekistan’s Agricultural
and Water Resources Administration: The Creation of a New Bureaucracy.

Menkhoff, T.; Loh, P. H. M.; Chua, S. B.; Evers, H.-D. and Chay Yue Wah (2007). Riau
Vegetables for Singapore Consumers: A Collaborative Knowledge-Transfer Project Across the Straits
of Malacca.

Evers, Hans-Dieter and Solvay Gerke (2007). Social and Cultural Dimensions of Market Expansion.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

a4.

45.

46.

47.

48.

49,

50.

Obeng, G.Y.; Evers, H.-D.; Akuffo, F. O., Braimah, I. and A. Brew-Hammond (2007). Solar PV Rural
Electrification and Energy-Poverty Assessment in Ghana: A Principal Component Analysis.

Eguavoen, Irit; E. Youkhana (2008). Small Towns Face Big Challenge. The Management of Piped
Systems after the Water Sector Reform in Ghana.

Evers, Hans-Dieter (2008). Knowledge Hubs and Knowledge Clusters: Designing a Knowledge
Architecture for Development

Ampomah, Ben Y.; Adjei, B. and E. Youkhana (2008). The Transboundary Water Resources
Management Regime of the Volta Basin.

Saravanan.V.S.; McDonald, Geoffrey T. and Peter P. Mollinga (2008). Critical Review of
Integrated Water Resources Management: Moving Beyond Polarised Discourse.

Laube, Wolfram; Awo, Martha and Benjamin Schraven (2008). Erratic Rains and Erratic Markets:
Environmental change, economic globalisation and the expansion of shallow groundwater irrigation
in West Africa.

Mollinga, Peter P. (2008). For a Political Sociology of Water Resources Management.

Hauck, Jennifer; Youkhana, Eva (2008). Histories of water and fisheries management in Northern
Ghana.

Mollinga, Peter P. (2008). The Rational Organisation of Dissent. Boundary concepts, boundary objects
and boundary settings in the interdisciplinary study of natural resources management.

Evers, Hans-Dieter; Gerke, Solvay (2009). Strategic Group Analysis.

Evers, Hans-Dieter; Benedikter, Simon (2009). Strategic Group Formation in the Mekong Delta -
The Development of a Modern Hydraulic Society.

Obeng, George Yaw; Evers, Hans-Dieter (2009). Solar PV Rural Electrification and Energy-
Poverty: A Review and Conceptual Framework With Reference to Ghana.

Scholtes, Fabian (2009). Analysing and explaining power in a capability perspective.

Eguavoen, Irit (2009). The Acquisition of Water Storage Facilities in the Abay River Basin, Ethiopia.
Hornidge, Anna-Katharina; Mehmood Ul Hassan; Mollinga, Peter P. (2009). ‘Follow the
Innovation’ — A joint experimentation and learning approach to transdisciplinary innovation
research.

Scholtes, Fabian (2009). How does moral knowledge matter in development practice, and how can it
be researched?

Laube, Wolfram (2009). Creative Bureaucracy: Balancing power in irrigation administration in northern
Ghana.

Laube, Wolfram (2009). Changing the Course of History? Implementing water reforms in Ghana and
South Africa.

Scholtes, Fabian (2009). Status quo and prospects of smallholders in the Brazilian sugarcane
and ethanol sector: Lessons for development and poverty reduction.

Evers, Hans-Dieter; Genschick, Sven; Schraven, Benjamin (2009). Constructing Epistemic Landscapes:
Methods of GIS-Based Mapping.

Saravanan V.S. (2009). Integration of Policies in Framing Water Management Problem: Analysing
Policy Processes using a Bayesian Network.

Saravanan V.S. (2009). Dancing to the Tune of Democracy: Agents Negotiating Power to Decentralise
Water Management.

Huu, Pham Cong; Rhlers, Eckart; Saravanan, V. Subramanian (2009). Dyke System Planing:
Theory and Practice in Can Tho City, Vietnam.

Evers, Hans-Dieter; Bauer, Tatjana (2009). Emerging Epistemic Landscapes: Knowledge Clusters in Ho
Chi Minh City and the Mekong Delta.

Reis, Nadine; Mollinga, Peter P. (2009). Microcredit for Rural Water Supply and Sanitation in
the Mekong Delta. Policy implementation between the needs for clean water and ‘beautiful latrines’.
Gerke, Solvay; Ehlert, Judith (2009). Local Knowledge as Strategic Resource: Fishery in the Seasonal
Floodplains of the Mekong Delta, Vietnam



51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Schraven, Benjamin; Eguavoen, Irit; Manske, Glinther (2009). Doctoral degrees for capacity
development: Results from a survey among African BiGS-DR alumni.

Nguyen, Loan (2010). Legal Framework of the Water Sector in Vietnam.

Nguyen, Loan (2010). Problems of Law Enforcement in Vietnam. The Case of Wastewater
Management in Can Tho City.

Oberkircher, Lisa et al. (2010). Rethinking Water Management in Khorezm, Uzbekistan. Concepts and
Recommendations.

Waibel, Gabi (2010). State Management in Transition: Understanding Water Resources Management
in Vietnam.

Saravanan V.S.; Mollinga, Peter P. (2010). Water Pollution and Human Health. Transdisciplinary
Research on Risk Governance in a Complex Society.

Vormoor, Klaus (2010). Water Engineering, Agricultural Development and Socio-Economic Trends in
the Mekong Delta, Vietnam.

Hornidge, Anna-Katharina; Kurfiirst, Sandra (2010). Envisioning the Future, Conceptualising Public
Space. Hanoi and Singapore Negotiating Spaces for Negotiation.

Mollinga, Peter P. (2010). Transdisciplinary Method for Water Pollution and Human Health Research.
Youkhana, Eva (2010). Gender and the development of handicraft production in rural Yucatdan/Mexico.
Naz, Farha; Saravanan V. Subramanian (2010). Water Management across Space and Time in India.
Evers, Hans-Dieter; Nordin, Ramli, Nienkemoer, Pamela (2010). Knowledge Cluster Formation in
Peninsular Malaysia: The Emergence of an Epistemic Landscape.

Mehmood Ul Hassan; Hornidge, Anna-Katharina (2010). ‘Follow the Innovation’ — The second year of a
joint experimentation and learning approach to transdisciplinary research in Uzbekistan.

Mollinga, Peter P. (2010). Boundary concepts for interdisciplinary analysis of irrigation water
management in South Asia.

Noelle-Karimi, Christine (2006). Village Institutions in the Perception of National and International
Actors in Afghanistan. (Amu Darya Project Working Paper No. 1)

Kuzmits, Bernd (2006). Cross-bordering Water Management in Central Asia. (Amu Darya Project
Working Paper No. 2)

Schetter, Conrad; Glassner, Rainer; Karokhail, Masood (2006). Understanding Local Violence. Security
Arrangements in Kandahar, Kunduz and Paktia. (Amu Darya Project Working Paper No. 3)

Shah, Usman (2007). Livelihoods in the Asqalan and Sufi-Qarayateem Canal Irrigation Systems in the
Kunduz River Basin. (Amu Darya Project Working Paper No. 4)

ter Steege, Bernie (2007). Infrastructure and Water Distribution in the Asgalan and Sufi-Qarayateem
Canal Irrigation Systems in the Kunduz River Basin. (Amu Darya Project Working Paper No. 5)

Mielke, Katja (2007). On The Concept of ‘Village’ in Northeastern Afghanistan. Explorations from
Kunduz Province. (Amu Darya Project Working Paper No. 6)

Mielke, Katja; Glassner, Rainer; Schetter, Conrad; Yarash, Nasratullah (2007). Local Governance in
Warsaj and Farkhar Districts. (Amu Darya Project Working Paper No. 7)

Meininghaus, Esther (2007). Legal Pluralism in Afghanistan. (Amu Darya Project Working Paper No. 8)
Yarash, Nasratullah; Smith, Paul; Mielke, Katja (2010). The fuel economy of mountain villages in
Ishkamish and Burka (Northeast Afghanistan). Rural subsistence and urban marketing patterns.
(Amu Darya Project Working Paper No. 9)

Oberkircher, Lisa (2011). ‘Stay — We Will Serve You Plov!. Puzzles and pitfalls of water research in rural
Uzbekistan.

Shtaltovna, Anastasiya; Hornidge, Anna-Katharina; Mollinga, Peter P. (2011). The Reinvention of
Agricultural Service Organisations in Uzbekistan —a Machine-Tractor Park in the Khorezm Region.
Stellmacher, Till; Grote, Ulrike (2011). Forest Coffee Certification in Ethiopia: Economic Boon or
Ecological Bane?

Gatzweiler, Franz W.; Baumdller, Heike; Ladenburger, Christine; von Braun, Joachim (2011).
Marginality. Addressing the roots causes of extreme poverty.



78.

79.

80.

81.
82.

83.

84.

85.

86.

87.

88.

89.
90.

91.

92.

93.

94.

95.
96.

97.

98.

99.

100.

101.

102.

103.
104.

Mielke, Katja; Schetter, Conrad; Wilde, Andreas (2011). Dimensions of Social Order: Empirical Fact,
Analytical Framework and Boundary Concept.
Yarash, Nasratullah; Mielke, Katja (2011). The Social Order of the Bazaar: Socio-economic embedding
of Retail and Trade in Kunduz and Imam Sahib
Baumdiller, Heike; Ladenburger, Christine; von Braun, Joachim (2011). Innovative business approaches
for the reduction of extreme poverty and marginality?
Ziai, Aram (2011). Some reflections on the concept of ‘development’.
Saravanan V.S., Mollinga, Peter P. (2011). The Environment and Human Health - An Agenda for
Research.
Eguavoen, Irit; Tesfai, Weyni (2011). Rebuilding livelihoods after dam-induced relocation in Koga, Blue
Nile basin, Ethiopia.
Eguavoen, I., Sisay Demeku Derib et al. (2011). Digging, damming or diverting? Small-scale irrigation in
the Blue Nile basin, Ethiopia.
Genschick, Sven (2011). Pangasius at risk - Governance in farming and processing, and the role of
different capital.
Quy-Hanh Nguyen, Hans-Dieter Evers (2011). Farmers as knowledge brokers: Analysing three cases
from Vietnam’s Mekong Delta.
Poos, Wolf Henrik (2011). The local governance of social security in rural Surkhondarya, Uzbekistan.
Post-Soviet community, state and social order.
Graw, Valerie; Ladenburger, Christine (2012). Mapping Marginality Hotspots. Geographical Targeting
for Poverty Reduction.
Gerke, Solvay; Evers, Hans-Dieter (2012). Looking East, looking West: Penang as a Knowledge Hub.
Turaeva, Rano (2012). Innovation policies in Uzbekistan: Path taken by ZEFa project on innovations in
the sphere of agriculture.
Gleisberg-Gerber, Katrin (2012). Livelihoods and land management in the loba Province in south-
western Burkina Faso.
Hiemenz, Ulrich (2012). The Politics of the Fight Against Food Price Volatility — Where do we stand and
where are we heading?
Baumdiller, Heike (2012). Facilitating agricultural technology adoption among the poor: The role of
service delivery through mobile phones.
Akpabio, Emmanuel M.; Saravanan V.S. (2012). Water Supply and Sanitation Practices in

Nigeria: Applying Local Ecological Knowledge to Understand Complexity.
Evers, Hans-Dieter; Nordin, Ramli (2012). The Symbolic Universe of Cyberjaya, Malaysia.
Akpabio, Emmanuel M. (2012). Water Supply and Sanitation Services Sector in Nigeria: The Policy
Trend and Practice Constraints.
Boboyorov, Hafiz (2012). Masters and Networks of Knowledge Production and Transfer in the Cotton
Sector of Southern Tajikistan.
Van Assche, Kristof; Hornidge, Anna-Katharina (2012). Knowledge in rural transitions - formal and
informal underpinnings of land governance in Khorezm.
Eguavoen, Irit (2012). Blessing and destruction. Climate change and trajectories of blame in Northern
Ghana.
Callo-Concha, Daniel; Gaiser, Thomas and Ewert, Frank (2012). Farming and cropping systems in the
West African Sudanian Savanna. WASCAL research area: Northern Ghana, Southwest Burkina Faso and
Northern Benin.
Sow, Papa (2012). Uncertainties and conflicting environmental adaptation strategies in the region of
the Pink Lake, Senegal.
Tan, Siwei (2012). Reconsidering the Vietnamese development vision of “industrialisation and
modernisation by 2020”.
Ziai, Aram (2012). Postcolonial perspectives on ‘development’.
Kelboro, Girma; Stellmacher, Till (2012). Contesting the National Park theorem? Governance and land
use in Nech Sar National Park, Ethiopia.



105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

Kotsila, Panagiota (2012). “Health is gold”: Institutional structures and the realities of health access in
the Mekong Delta, Vietnam.

Mandler, Andreas (2013). Knowledge and Governance Arrangements in Agricultural Production:
Negotiating Access to Arable Land in Zarafshan Valley, Tajikistan.

Tsegai, Daniel; McBain, Florence; Tischbein, Bernhard (2013). Water, sanitation and hygiene: the
missing link with agriculture.

Pangaribowo, Evita Hanie; Gerber, Nicolas; Torero, Maximo (2013). Food and Nutrition Security
Indicators: A Review.

von Braun, Joachim; Gerber, Nicolas; Mirzabaev, Alisher; Nkonya Ephraim (2013). The Economics of
Land Degradation.

Stellmacher, Till (2013). Local forest governance in Ethiopia: Between legal pluralism and livelihood
realities.

Evers, Hans-Dieter; Purwaningrum, Farah (2013). Japanese Automobile Conglomerates in Indonesia:
Knowledge Transfer within an Industrial Cluster in the Jakarta Metropolitan Area.

Waibel, Gabi; Benedikter, Simon (2013). The formation of water user groups in a nexus of central
directives and local administration in the Mekong Delta, Vietnam.

Ayaribilla Akudugu, Jonas; Laube, Wolfram (2013). Implementing Local Economic Development in
Ghana: Multiple Actors and Rationalities.

Malek, Mohammad Abdul; Hossain, Md. Amzad; Saha, Ratnajit; Gatzweiler, Franz W. (2013): Mapping
marginality hotspots and agricultural potentials in Bangladesh.

http://www.zef.de/workingpapers.html



ZEF Development Studies

edited by
Solvay Gerke and Hans-Dieter Evers

Center for Development Research (ZEF),
University of Bonn

Shahjahan H. Bhuiyan

Benefits of Social Capital. Urban Solid Waste
Management in Bangladesh

Vol. 1, 2005, 288 p., 19.90 EUR, br. ISBN 3-8258-
8382-5

Veronika Fuest

Demand-oriented Community Water Supply in
Ghana. Policies, Practices and Outcomes

Vol. 2, 2006, 160 p., 19.90 EUR, br. ISBN 3-8258-
9669-2

Anna-Katharina Hornidge

Knowledge Society. Vision and Social
Construction of Reality in Germany and
Singapore

Vol. 3, 2007, 200 p., 19.90 EUR, br. ISBN 978-3-
8258-0701-6

Wolfram Laube

Changing Natural Resource Regimes in Northern
Ghana. Actors, Structures and Institutions

Vol. 4, 2007, 392 p., 34.90 EUR, br. ISBN 978-3-
8258-0641-5

Lirong Liu

Wirtschaftliche Freiheit und Wachstum. Eine
international vergleichende Studie

Vol. 5,2007, 200 p., 19.90 EUR, br. ISBN 978-3-
8258-0701-6

Phuc Xuan To

Forest Property in the Vietnamese Uplands. An
Ethnography of Forest Relations in Three Dao
Villages

Vol. 6, 2007, 296 p., 29.90 EUR, br. ISBN 978-3-
8258-0773-3

Caleb R.L. Wall, Peter P. Mollinga (Eds.)
Fieldwork in Difficult Environments.
Methodology as Boundary Work in
Development Research

Vol. 7, 2008, 192 p., 19.90 EUR, br. ISBN 978-3-
8258-1383-3

Solvay Gerke, Hans-Dieter Evers, Anna-K.
Hornidge (Eds.)

The Straits of Malacca. Knowledge and Diversity
Vol. 8, 2008, 240 p., 29.90 EUR, br. ISBN 978-3-
8258-1383-3

Caleb Wall

Argorods of Western Uzbekistan. Knowledge
Control and Agriculture in Khorezm

Vol. 9, 2008, 384 p., 29.90 EUR, br. ISBN 978-3-
8258-1426-7

Irit Eguavoen

The Political Ecology of Household Water in
Northern Ghana

Vol. 10, 2008, 328 p., 34.90 EUR, br. ISBN 978-3-
8258-1613-1

Charlotte van der Schaaf

Institutional Change and Irrigation
Management in Burkina Faso. Flowing
Structures and Concrete Struggles

Vol. 11, 2009, 344 p., 34.90 EUR, br. ISBN 978-3-
8258-1624-7

Nayeem Sultana

The Bangladeshi Diaspora in Peninsular
Malaysia. Organizational Structure, Survival
Strategies and Networks

Vol. 12, 2009, 368 p., 34.90 EUR, br. ISBN 978-3-
8258-1629-2

Peter P. Mollinga, Anjali Bhat, Saravanan V.S.
(Eds.)

When Policy Meets Reality. Political Dynamics
and the Practice of Integration in Water
Resources Management Reform

Vol. 13, 2010, 216 p., 29.90 EUR, br., ISBN 978-
3-643-10672-8



Irit Eguavoen, Wolfram Laube (Eds.)
Negotiating Local Governance. Natural
Resources Management at the Interface of
Communities and the State

Vol. 14, 2010, 248 p., 29.90 EUR, br., ISBN 978-
3-643-10673-5

William Tsuma

Gold Mining in Ghana. Actors, Alliances and
Power

Vol. 15, 2010, 256 p., 29.90 EUR, br., ISBN 978-
3-643-10811-1

Thim Ly

Planning the Lower Mekong Basin: Social
Intervention in the Se San River

Vol. 16, 2010, 240 p., 29.90 EUR, br., ISBN 978-
3-643-10834-0

Tatjana Bauer
The Challenge of Knowledge Sharing - Practices of

the Vietnamese Science Community in Ho Chi Minh

City and the Mekong Delta
Vol. 17, 2011, 304 p., 29.90 EUR, br., ISBN 978-
3-643-90121-7

Pham Cong Huu
Floods and Farmers - Politics, Economics and

Environmental Impacts of Dyke Construction in the

Mekong Delta / Vietnam
Vol. 18, 2012, 200 p., 29.90 EUR, br., ISBN 978-3-
643-90167-5

Judith Ehlert

Beautiful Floods - Environmental Knowledge and
Agrarian Change in the Mekong Delta, Vietham
Vol. 19, 2012, 256 S., 29,90 EUR, br, ISBN 978-3-
643-90195-8

Nadine Reis

Tracing and Making the State - Policy practices
and domestic water supply in the Mekong Delta,
Vietnam

Vol. 20, 2012, 272 S., 29.90 EUR, br., ISBN 978-3-
643-90196-5

Martha A. Awo

Marketing and Market Queens - A study of tomato
farmers in the Upper East region of Ghana

Vol. 21,2012, 192 S., 29.90 EUR, br., ISBN 978-3-
643-90234-4

http://www.lit-verlag.de/reihe/zef



Working Paper Series

Authors: Mohammad Abdul Malek, Md. Amzad Hossain,
Ratnajit Saha and Franz W. Gatzweiler

Contact: malekr25@gmail.com

Published by:

Zentrum flr Entwicklungsforschung (ZEF)
Center for Development Research
Walter-Flex-Strafl3e 3

D -53113 Bonn

Germany

Phone: +49-228-73-1861
Fax: +49-228-73-1869
E-Mail: zef@uni-bonn.de

www.zef.de



