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This is the 24th of a series of Working Papers prepared for the Pro-Poor Livestock Policy
Initiative (PPLPI). The purpose of these papers is to explore issues related to livestock
development in the context of poverty alleviation.

Livestock is vital to the economies of many developing countries. Animals are a source
of food, more specifically protein for human diets, income, employment and possibly
foreign exchange. For low income producers, livestock can serve as a store of wealth,
provide draught power and organic fertiliser for crop production and a means of
transport. Consumption of livestock and livestock products in developing countries,
though starting from a low base, is growing rapidly.

This Working Paper presents the results of an analysis of spatial data relevant to
livestock production Vietnam. The paper introduces the types of spatial data that are
relevant and available for Vietnam; provides a geographic overview of livestock holding
patterns in Vietnam; presents the results of a spatially explicit explorative analysis of
relationships among livestock holding patterns, poverty, environment and
infrastructure; and outlines possible directions for further analyses towards enhancing
understanding of these linkages.

We hope this paper will provide useful information to its readers and any feedback is
welcome by the author, PPLPI and the Livestock Information, Sector Analysis and Policy
Branch (AGAL) of the Food and Agriculture Organization (FAO).
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constitute in any way the official position of the FAO.
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For a large number of the world’s poor, livestock play a crucial role in their livelihoods.
Livestock-related policy decisions, however, are often based on sparse and generalized
information. Better information and knowledge on livestock production patterns, and
their relationships with structural and environmental realities, is therefore crucial for
effective pro-poor policy making. The geographically heterogeneous nature of these
factors illustrates the need for an explicit spatial dimension in information and
knowledge development.

With the overall objectives of:

contributing to characterizing and systematically targeting livestock-dependant
poor,

contributing to understanding the factors that affect poor people’s livestock-related
livelihoods,

supporting the evaluation of livestock policy options, and
facilitating decision support by stakeholders in livestock policy making,

the Pro-Poor Livestock Policy Initiative (PPLPI) seeks to develop tools to analyze the
impacts of existing policies and to make pro-poor and environmentally sound and
sustainable policy recommendations. To support the development of such spatially
explicit decision support tools, appropriate input data sets are required and suitable
analytical methods need to be developed.

The benefits of including methods based on Geographic Information Systems (GIS) for
the purpose of illustrative mapping, as well as for spatially explicit analysis are
increasingly being realized. The fields of application of GIS in the development of
pro-poor decision support tools can be summarized in four main categories:

Integrating data bases
-> information management
Visualizing spatial distributions, relationships, processes etc.
- information communication and dissemination
Analyzing relationships in space
- information development
Modelling processes in space
- information development and decision support
This Working Paper provides an introductory overview of a compilation and analysis of

spatial data relevant to livestock production Vietnam. Divided into four main chapters,
this paper

introduces the types of relevant spatial data that are available for Vietnam,

provides a geographic overview of livestock holding patterns in Vietnam, based on
data available from the 2001 Rural and Agriculture and Fisheries Census (RAFC),

describes the applied methods and presents the results of a spatially explicit
explorative analyses of linkages among livestock holding patterns, poverty, the
environment, and aspects of ‘accessibility’, based on data from the Vietnam
Household Living Standards Survey (VHLSS) 2002, and

outlines recommendations for further analysis in collaboration with ongoing efforts
of the PPLPI, and of FAO in its wider context.



An analysis to explore the patterns of livestock holdings in Vietnam, and their
relationships to the natural and structural environment, requires certain types of data
to be included, in particular, spatial data on:

livestock,

poverty,

the environment, and
transport infrastructure.

These data are generally presented either as GIS data sets, or as tabular data with
explicit geo-references such as geo-coordinates of administrative codes. In the
following, the main data sets on these four topics are described and illustrated.

Livestock

Spatial data

There are very few livestock specific GIS data available in Vietnam. At present, the most
detailed and up-to-date national (and regional) coverage of livestock data in GIS format
are those developed under FAO-AGA’s global livestock mapping project. Available data
sets include 3-minute (~5km) gridded estimates of densities of cattle, buffalo, small
ruminants, pigs and poultry (heads/km?. Figure 1 provides examples of the
distributions of pigs and poultry for Southeast Asia. The data sets were developed
through spatial disaggregation of available sub-national statistics, based on multivariate
modelling with remotely sensed and other environmental data.

! These, and gridded livestock data for other regions of the world can be downloaded through FAO’s GeoNetwork portal:
http://www.fao.org/geonetwork/srv/en/main.search
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Spatial Data for Vietnam

Figure 1: Gridded estimates of a) pig densities and b) poultry densities in Southeast Asia.
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Spatial Data for Vietnam

These data sets provide very detailed pictures of spatial distributions of livestock in
Southeast Asia, but their use for spatial analysis of livestock-environment and
livestock-accessibility linkages might be problematic, since the spatial disaggregation of
the original sub-national livestock numbers was based on many of the same
environmental datasets with which we hope to identify linkages in the present analysis.

Geo-referenced tabular data

Geo-referencable statistical data on livestock that are presently available are largely
limited to annual provincial livestock production numbers, and are spatially too coarse
to be useful in the present analysis.

Living Standards Survey data provide a wealth of information on household-level
livestock production patterns, though the data can be referenced to their respective
survey location only, and cannot directly be used to estimate complete geographical
coverage.

The 2001 Rural Agriculture and Fisheries Census includes data on the agricultural
production of each rural household, and of each urban household involved in
agriculture. These data could be geo-referenced to commune-level, allowing the highly
detailed livestock population and production system maps to be produced. At the time
of writing this paper, however, the data were only available in a highly aggregated form
(see also chapters Conclusions and Outlook).

Poverty

Spatial data

Spatially disaggregated poverty estimates have been produced by the International Food
Policy Research Institute (IFPRI) and the Institute of Development Studies (IDS) (Minot et
al. 2003). The data have been developed by combining 1997/98 Vietnam Living
Standards Survey (VLSS) data with 1999 Population and Housing Census data?. Figure 2
shows the interesting contrast between poverty rate (incidence) and the number of poor
people (density), reflecting that in the more densely populated areas, although the
average poverty rate is often lower, the absolute number of poor can be very high, and
that the highest poverty rates occur in the more remote, less densely populated areas.

Geo-referenced tabular data

Living Standards Survey data provide information on income and expenditure of
households. The data can be referenced at survey location level only, and do not provide
and spatially continuous coverage. Furthermore, the survey data are representative at
regional level only.

The Ministry of Labour, Invalids and Social Affairs (MOLISA) collects information on
poverty at commune level. However, the data are generally available only at provincial
level.

2 Many of the census variables mapped at commune level are published in: Socioeconomic Atlas of Vietnam: A Depiction of the
1999 Population and Housing Census http://www.agroviet.gov.vn/html/BandoKT-XHVietnam/Contents.asp
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Spatial Data for Vietnam

Figure 2: Poverty incidence and poverty density.

Incidence of poverty Poverty density

(percentage of popultion below the poverty line) 1 dot = 2,000 people below the poverty line

—u e =g g

 romwimia o alden, £ : i S TR R

Poverty donsity
A 1 Dole 2000
below poverty ling

| {'n
1 :
.-‘f.;lﬁ;gcan I T R

*'1. ®
T +‘
- [ T

Data source: Minot, N. et al 2003

Environmental aspects

Spatial data

An increasing number of GIS data sets on different agro-ecological variables such as soil,
land cover, elevation, etc., are being produced at global and regional levels, and most
are publicly available. Examples include global Digital Terrain Models (DTM) produced
by the American National Aeronautics and Space Administration (NASA) and the United
States Geological Survey (USGS), the FAO natural resources databases, etc.

National GIS data sets on environmental variables have been produced in Vietnam for
several years, and are of varying quality, scales and recentness. A lack of a quality
control, and of documentation, for most of these data sets limit their usefulness.

Geo-referenced tabular data

Tabular data on environmental aspects that can be geo-referenced are generally only
available provincial levels (e.g. arable areas, forested areas, etc.) and can not therefore
be considered sufficiently detailed to contribute to the present analysis.



Spatial Data for Vietnam

Figure 3: Examples of regional and national GIS data sets on environmental aspects.
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Spatial Data for Vietnam

Figure 3 (continued)
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Spatial Data for Vietnam

Infrastructure and accessibility

Spatial data

National spatial data on road, railway and river networks in Vietnam are available to
varying degrees of recentness, quality, accuracy, level of detail, and scale. A
considerable amount of work would be required to build a detailed, current national
transportation data set in GIS format.

In order to model ‘accessibility’ to major urban areas, main transportation lines, etc.
‘accessibility surfaces’ have been developed representing travel-cost-distance to the
closest urban area, major road, etc. Figure 4 illustrates accessibility to all-weather
roads. The travel-cost-distance is calculated taking into account best available local
means of transport, road quality, land cover for off-road travel, river navigability, and
slope.

Figure 4: Land surface transportation network and modelled accessibility to major roads.
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Spatial Data for Vietnam

Geo-referenced tabular data

While the Vietnam Living Standards Surveys provide information on access to roads,
markets and other types of service for each survey location, the 2001 Agricultural
Census provides information on road accessibility, as well as on access to other types of
infrastructure and services, such as, for example, markets, postal and other
communication services and educational infrastructure for each rural commune in the
country. This makes this latter data set a potentially very interesting source of
information that could be geo-referenced at commune level. However, at the time of
writing this paper these data were not available (see chapters Conclusions and Outlook).



In this chapter, geographic aspects of different livestock holdings, and their
relationships with environmental indicators and with aspects of accessibility will be
explored.

In the first part, the general geographic distributions of income contributions from
different livestock to total household income are explored through visualization of these
patterns on maps. Income estimates used numbers available at district level from the
Agricultural Census 2001. The income variables used include total income, including
home consumption, barter, etc., and include total production (i.e. not net income). A
comparison of these maps with maps on the spatial distributions of poverty,
accessibility, population density and relief allow a visual exploration of spatial
relationships among livestock holding patterns, poverty, accessibility, etc. The maps
presented on livestock income are all based on district aggregate data released from the
2001 Rural and Agriculture and Fisheries Census (RAFC).

In the second part, spatial aspects of livestock holding by different livestock types and
by income group are examined. These maps are based on data derived from the 2002
Vietnam Household Living Standards Survey (VHLSS) 2002.

General geographic patterns of livestock holdings

Spatial variation in livestock holding

Figure 5 illustrates the stark regional variation in the importance of livestock as a source
of income. Furthermore, the map shows the variations in types of livestock as a source
of household income. Probably most striking is the north-south decline of the share of
the total income that is derived from livestock. While the two regions in the northern
uplands (NU), the North East (NE) and the North West (NW), both exhibit an overall share
of livestock-derive income in total income that is above 22%, this share gradually
declines moving southward, to a share of below 7.5% in the Mekong River Delta (MRD),
which is less than a third of that in the northern uplands. Furthermore, the graphs on the
map clearly show the general high importance of pig production within the livestock
sector, but it also illustrates the comparatively lower importance of pig production in
poorer areas (see below, and compare, for example, with Figure 8). Overall, poultry
takes the second place in terms of importance as an income source within the livestock
sector. Cattle appear to be a significant source of household income mainly in the
Central Highlands (CH) and along the South Central Coast (SCC).

10



Spatial Aspects of Livestock Holding

Figure 5:

Regional variation in livestock holding.
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Mapping out the spatial distribution of

the share of livestock-derived income with

respect to total household income at district-level provides a much more fragmented
picture, illustrating some strong intra-region variability (Fig. 6). While the NU still

exhibits the largest shares of total income
particularly Son LA Province, show compa

derived from livestock, large parts of the NW,
ratively lower rates, whereas in some districts

of the Red River Delta (RRD) this share is among the highest in the country (above 25% of
total income earned from livestock holding).

Whereas in much of the central and southern part of the country livestock earnings make

up for a comparatively small share of the

total income, there are still a sizable number

of districts where livestock appears to play an important role. This is particularly the

case in the CH and the SCC.

11



Spatial Aspects of Livestock Holding

Figure 6: District-level variation in livestock holding.
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Comparatively high shares of household income derived from livestock appear to
coincide in many parts of the country with areas of lowest accessibility to urban areas
(Fig. 7). Many of the districts lying in dark red areas of the accessibility map exhibit
average income shares from livestock of 25% and higher. Many districts in the RRD,
however, a region with generally good accessibility to urban areas, also exhibit
relatively large shares of livestock derived income.

Mapping the spatial distribution of the share of livestock derived income alongside the
spatial distribution of poverty (Fig. 8) reveals the coincidence between areas with
higher shares of livestock derived income and poor areas (i.e. areas with a high
percentage of the total population living below the national poverty line). This
impressively illustrates the importance of livestock as a source of income particularly in
the poorest areas of the country, where more than 80% of the population lives in
economic poverty.

12



Spatial Aspects of Livestock Holding

Figure 7:

District-level variation in livestock holding and accessibility to main urban areas.
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Spatial Aspects of Livestock Holding

Figure 8:

Share of total income
from livestock

District-level variation in livestock holding and the spatial distribution of poverty.
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Spatial variation in poultry holding

Data source: Minot, N. et al 2003

While the previous maps illustrated the spatial distribution of the importance of
livestock as a source of income in general, the following maps describe such spatial
patterns by type of livestock. Figure 9, the spatial distribution of the share of poultry
derived income in total household income, reveals a similar pattern as for livestock as a
whole (Fig. 6): a clear north-south decline is palpable, and the high importance of
poultry, particularly in large parts of the NU and of the RRD, is evident.

14



Spatial Aspects of Livestock Holding

Figure 9: District-level variation in poultry holding.
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Comparing this map to that showing the geographic distribution of poverty incidence
(Fig 8) reveals the high importance of poultry as a source of household income in many
of the poorest areas of the country. Moreover, comparing per capita income from
poultry with poverty incidence (Fig. 10), Vietnam’s poorest areas in the north-western
corner, bordering Laos and China, appear to be among those with the highest per capita
income from poultry. A similar pattern of comparatively high per capita income from
poultry can be found in much of the NE, as well as in the central part of the country.
Since these calculations are based on district-level aggregates of income from poultry
and total agricultural population, this does not necessarily imply that in the areas
coloured dark blue in Figure 10 the poultry producing household derive more income
from poultry compared to those, coloured for example in light green. It may also be that
in those areas a larger share of all agricultural households is involved in poultry
production. Information on the number of poultry producing households was not,
however, available from the district-level aggregated data base released from the 2001
Agricultural Census results.

Looking at income density from poultry per km?, illustrated in Figure 11 by total income
from poultry per km?, the RRD emerges as the clearest cluster of high income density
from poultry per km?. Other high-population areas with comparatively high poultry

15



Spatial Aspects of Livestock Holding

production densities can also be identified: for example areas around and south of Ho
Chi Minh City (HCMC), around Nha Trang and just south of Danang.

Figure 10: District-level variation in per capita poultry income and the spatial distribution of

poverty.
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Spatial Aspects of Livestock Holding

Figure 11: District-level variation in poultry income density and population density .

Total income per km? from poultry

(agric. population) Population density

. ¥ - o
i = o FEuEE nEEE - _':-"-".h:,I'-.-':J-'-n" K
= ] o L4
L e, L
I y 1 - e E R
- e P T
e, L -
. .b_ Iy g7
o L [_ = ] ] .|
[ # =y X | iy Ll
FE Tan o
i T STy
4 |
o y 158
T L

Tedsd incomn ped kink

o powltny el L BT | .
{1,000 VM Dong | LI -

. rﬁ ] | e e L 1 '
i T o i | e 4]

{ # &g \ | g

+ +
e ———— Romwsa: ey, Sean 3001 = o
Data source: Ag. Census 2001 Data source: Population & Housing Census 1999

Spatial variation in pig holding

Figure 12 illustrates the spatial patterns in pig holding, and the patterns are very similar
to those of poultry production (Fig. 9 - 11). Many of the districts with a large share of the
total household income derived from poultry also appear to gain much from pig
production. However, whilst in both cases these shares are comparatively high in the
northern-most regions (NE, NW, and RRD), there appears to be a less strong
concentration of pig production in the NU compared to the RRD than it is the case for
poultry production (compare Figs. 12 and 9).

17



Spatial Aspects of Livestock Holding

Figure 12: District-level variation in pig holdings.
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Spatial Aspects of Livestock Holding

The similarities of the spatial distribution patterns of per capita income from pig and
poultry are even stronger than those of income shares: three regional clusters of
comparatively higher per capita pig and poultry incomes are identifiable, with the
highest values in both cases in the NU and RRD, followed by the two regional clusters in
the central part of the country, as well as in the Southeast (SE) and in parts of the MRD.
The CH and the northern part of the North Central Coast (NCC), conversely, appear in
both cases to be areas with comparatively very low per capita incomes from poultry and
pig.

The pattern of pig production density, expressed as total pig-derived income per km?, is
also similar to income density from poultry per km?: the highest pig production density
being in the RRD, followed by a number of high-population density areas along the coast,
in the MRD, and around HCMC.

Spatial variation in holdings of cattle, buffaloes and other ruminant
livestock

Compared to the monogastric species, a quite pattern emerges with the spatial
distributions of income shares derived from cattle, buffaloes and other rumininant
livestock (Fig. 13). With the exception of a rather small number of districts, cattle
appear to have no over-all significance as a source of household income in the NU and in
the RRD, where pig and poultry is an important source of income. Significant cattle
holdings appear to be limited largely to the CH and the SCC, and along the coast of the
northern part of the SE.
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Spatial Aspects of Livestock Holding

Figure 13: District-level variation in ruminant holdings.
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