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Background  

The Strategy Team and the SRF Technical Design Review meeting (Washington DC, 22-23rd July 2009) 

established the goal for spatial analysis activities and outputs to support the task of reconfiguring the 

CGIAR’s strategic investment agenda. This goal is being approached by articulating and exploring key 

geographical dimensions of development challenges and intervention opportunities of relevance to food 

security, agriculture-linked rural livelihood options, and ecosystem resilience, all in the broader context 

of accelerating poverty reduction. A spatially-explicit framework is being used to identify where, 

specifically but at strategic scales, human welfare and environmental problems are most pressing, and 

to explore the interface of those geographies with 

the current and potential footprint of agriculture. 

There are two related objectives of this strategic 

analysis. The first is to identify potential geographic 

domains where research and development might 

play a significant role in enhancing the contribution 

of agriculture to accelerating poverty and hunger 

reduction. The second is to do so while minimizing 

tradeoffs in long-term resource sustainability and in the provision of ecosystem services that also 

provide significant benefits to human well being. 

 There are two phases of the spatial analysis support to the CGIAR Change process. The first is 

generating broad-scale spatial information from the developing regions of the world in order to 

delineate the geographic extent of human welfare and environmental issues of relevance to the CGIAR. 

Together with other streams of analysis, this spatial evaluation will help portray a landscape of 

important needs and broad investment opportunities that might inform the design of a relevant and 

responsive research and development portfolio. In the second phase, as a potential programs and 

portfolios are articulated and debated, more specific questions of relevance to individual “MegaProject” 

(MP) proposals can be posed, and more targeted and detailed spatial information generated. This will 

entail more granular assessments across more restricted geographic domains comprising either 

contiguous areas or geographically distributed sub-domains that share key traits (from the program 

design, implementation or impact perspective). Candidate portfolios will be portrayed in terms of the 

potential spatial footprints of individual MPs, as well as of the overlapping footprints of the entire 

program portfolio, thus helping to frame questions of coherence and synergy among MPs, and explore 
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the implications of different MP formulation approaches (e.g., place-based “hot spots”, agroecologies, 

or research themes) as expressed by different patterns of overlapping footprints. 

This interim report focuses only on first phase activities that are helping to define the broad 

canvass of challenges and opportunities, and does so in two parts. First we describe the overall 

framework and approach to the spatial analysis, and some of the specific data elements it comprises. 

Second we focus on one central data development sub-activity, the generation of an internationally 

comparable sub-national poverty map. 

 
CGIAR Strategic Spatial Domains 

The overarching framework for the CGIAR spatial analysis begins, as in other analytical work streams 

initiated by the Strategy Team, with the updated CGIAR Vision statement (Figure 1). The vision sets the 

scene for four specific geographies of relevance to the CGIAR; the nature, distribution and severity of 

human deprivation and vulnerability, the nature, distribution and severity of natural resource and 

ecosystem service threats (in particular, those posed by agriculture itself), the baseline footprint of 

agriculture as the mandated entry point of CGIAR-mediated change, and the geography of major drivers 

of change beyond – but significantly influencing - the role and impact of agriculture.  

Figure 1. The CGIAR Vision Statement Defines Relevant Geographies 
 

 
 

 
For each of these geographies a number of representative conceptual indicators have been identified 

(guided both by the detailed wording of the vision statement, by prior assessments of natural resource 
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conditions and ecosystems assessments in the context of agriculture, particularly the Millennium 

Ecosystem Assessment (MA 2005), and GEO4 (UNEP 2007). See Figure 2. For each of these conceptual 

variables, best “fit-for-purpose” empirical indicators have been compiled primarily through consultation 

with thematic specialists (particularly through the auspices of the CGIAR’s Consortium on Spatial 

Information, the CSI) and by feedback from participants at the SRF Washington Technical meeting. 

There are several challenges in drawing together these indicators. One has been limiting the 

number of indicators to a manageable and communicable set given the potential extremely broad range 

of factors influencing human welfare, natural resource and ecosystem condition, drivers of change, and 

scientific opportunity. The goal has been to be highly parsimonious, representing key factors of current 

or potential importance to apex level dialogue on the overall CGIAR strategy and agenda. Another 

challenge is the paucity of accessible empirical data meeting desired extent, resolution, relevance, and 

currency (many are very dated) criteria. 

Figure 2. Focal Themes and Indicators for CGIAR Strategic Geographic Screening 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
In choosing human welfare indicators the selection process has focused on metrics of the 

human condition identified in the vision statement; poverty ($1.25 and $2 PPP 2005 poverty line 

measures), hunger (global hunger index), and health and nutrition (DALY and child stunting). To that 

(inevitably correlated) set of indicators has been added a gender inequality metric reflecting the 

increased emphasis being placed on the core relevance of gender issues to the CGIAR agenda. Natural 

resource and ecosystem service indicators are, of necessity, highly selective but reflect existing evidence 

on the core relevance of the following issues; water scarcity, the degradation of land resources, the loss 

of habitat and biodiversity, and the emission of greenhouse gases. Furthermore, in identifying specific 
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empirical metrics for these indicators we have purposely selected metrics that are highly related to the 

conduct and long-term sustainability of agriculture itself. 

 While each of the above indicators can be visualized spatially and tabulated individually in order 

to convey relevant, partial insights, a number of specific geographies have been identified as providing 

the most strategic spatial aggregation units within which to examine them. We have dubbed these the 

Strategic CGIAR Geographic Domains (Figure 3).  

 

Figure 3. Spatial Aggregation Units: Strategic CGIAR-wide Geographic Domains  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Development Domains (Figure 8): Are the broad geographies representing relatively similar 

development conditioning opportunities, as defined along two axes, agricultural potential (broadly 

defined to encompass crop, livestock, forest and fishery opportunities) (Figure 6) and market access 

(as defined by time of travel to urban market locations of more than 50,000 inhabitants). (Figure 7). 

See also Omamo et al. (2005). 

 Agricultural (Farming) System Domains (Figure 10): Are geographies of most relevance to the Food 

for People strategic objective, and are represented by a 9 class aggregation of the FAO/World Bank 

Farming Systems typologies that divide the developing world into a number of dominant patterns of 

existing agricultural livelihoods that encompass crop and tree farmers, livestock keepers, forest 

users and fishers. See Dixon et al. 2001. 

 Ecosystems and Ecosystem Service Domains: Are geographies of major ecosystems of direct 

relevance to the Environment for People strategic objective, and are represented by broad land 

cover classes coupled, as needed, with basin and biological realm boundaries. The empirical 

definition of these domains follows the approach adopted by the Millennium Ecosystem Assessment 

(MA 2005). 
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  Policy Domains: Are geographies of relevance to the Policy for People strategic objective and are 

represented by country and regional (e.g. West Africa, South America) boundaries, the units most 

commonly aligned with the spatial footprint of policy jurisdictions. 

Tabulations are being prepared for each of these domains that capture the scale and intensity of the 

CGIAR-relevant indicators; human populations (urban and rural), poverty, cropland, irrigation, forests, 

grazing lands, ecosystem services and others, as identified above. These tabulations will be contained in 

the next progress report. 

 

Poverty Mapping  
 

Given the high priority attached to sharpening the poverty focus of the new CGIAR agenda, the 

Strategy Team tasked the spatial analysis group with the challenge of constructing a sub-national 

poverty map for the developing world. This has necessitated close and continued dialogue with a 

number of individuals and institutions working on poverty mapping at the national scale in order to 

agree on acceptable methodological approaches and gain access to underlying household data or to 

existing sub-national poverty results. Essentially, two approaches were applied to generate maps and 

associated databases of developing country poverty headcount indices (p0 – poverty prevalence as a 

share of the reference population living below the international reference poverty lines of $1.25 and $2 

per day in $ PPP 2005 currency units), as well as estimates of the actual number of poor. Starting from 

the initial 150 countries for which national poverty data are available (WDI 2008), the team and its 

partners have so far assembled and integrated sub-national data for 50 countries, as now represented 

by around 26,800 actual sub-national spatial units. 

Data collection and organization 

 Groups involved in past poverty mapping initiatives have formed an informal consortium to 

compile the data used for the analysis. To data, the World Bank, RIMISP, CGIAR centers and Colombia 

University have contributed data sets, and an inventory of data sets has been developed that includes 

information on; the date of each map, the level of geographic detail, the types of poverty indicators 

available, and thumbnail images of the maps and supporting documentation.  

A key challenge in developing these maps is, as far as possible, to reconcile inconsistencies 

across countries with respect to poverty indicators, data sources, date of the data and quality of the 

information. Most sub-national poverty mapping data sets were developed using the small area 

estimation technique (SAE, Elbers et al. 2003), and others were derived from nationally representative 
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household survey data (e.g. LSMS or CWIQ). Generally, the reference date of the different national 

poverty maps ranges from 1998 to 2008. SAE-derived maps provide much greater levels detail (down to 

individual census tracts) compared to national surveys (typically, first level sub-national administrative 

units or higher). Reflecting the primary use of existing poverty maps, they were predominantly based on 

poverty estimates derived using nationally unique poverty lines.  

Where household level data was available, $1.25/day and $2.00/day ($PPP 2005) poverty rates 

were assessed by (i) applying the 2005 $PPP exchange rate to derive 2005 local currency equivalent 

international poverty lines (WB WDI 2008), (ii) converting the 2005 local currency unit to the equivalent 

amount for the year of the reference survey using the national consumer price index, and (iii) replacing 

the national poverty line by the new international poverty line in nominal local currency to recomputed 

poverty rates.  Where the only data available are existing poverty rate results for specific sub-national  

(administrative) reporting units (i.e., we do not have access to the underlying household data), a 

different approach was needed. In this case, we first calculated the national scale poverty rate 

headcount ratio for each country using sub-national poverty rates weighted by the population of the 

respective sub-national unit. Second, we re-scaled the national poverty line poverty rates to the 2005 

PPP poverty line poverty rates using the values tabulated in the 2008 WDI Poverty Data Appendix (WDI, 

WB 2008). That single national scaling factor was then applied to sub-national poverty rates in the 

original sub-national database to derive equivalent $PPP 2005 poverty line poverty rates. 

The number of poor was calculated by multiplying the sub-national poverty rates by sub-

national populations for 2005 derived from Columbia University’s Global Rural-Urban Mapping Project 

(GRUMP; CIESIN et. al., 2004). These calculations will be repeated after rescaling those gridded 

populations to World Bank estimates of national 2005 population in order to conform all results to 

official World Bank and MDG estimates of regional poverty rates and absolute number of poor for 2005. 

Work continues to update and extend the interim dataset with additional countries, more 

recent survey results, and more disaggregated estimates, where they are available. Consistency 

checking and rescaling will also continue. The final map and databases will still contain structural 

differences in the poverty estimates across countries and these will be fully documented. As part of the 

process of communicating the potential sources of differences across countries, in addition to the actual 

poverty rate and absolute number results, information on the different poverty measures, survey years, 

and gap between national and international poverty lines will be provided. 
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Some early results from the poverty mapping activities and intersections of these results with 

(aggregated) CGIAR Strategic Domains (Development Domains and Dominant Agricultural Systems) are 

provided below. 

Figure 4. Interim sub-national poverty map: Prevalence (p0, $PPP 2005) circa 2005 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
Figure 5. Interim sub-national poverty map: Absolute number of poor circa 2005 
 
 
 
 
 
 

 

 
 
 
 

 
 
 
 
 
 
 
Notes: Units are number of poor people living on < $1.25/day/grid cell ($PPP 2005). These are provisional results 
and should be interpreted with caution.  The spatial resolution of mapping varies widely among countries, as do 
the poverty measures and (where relevant) the consumption baskets to which they are applied. Where 2005 sub-
national estimates are based on re-scaling of existing national poverty line headcount index (p0) results, the 
reliability of that re-scaling depends, among other things, on the year of the national survey, the change in local 
consumer prices between 2005 and the survey year, and the gap the national and the internationally comparable 
($PPP) poverty lines (when all expressed in 2005 local currency).
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Figure 6. Global Agricultural Potential (Generic) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                

 

 

 

Figure 7. Market Access (time of travel to urban markets) 

  

Agricultural Potential 
Class  

Source:  Adapted from the Food Security Global GIS Database (FGGD) (FAO 2007) 

 
Notes: Map highlights biophysical potential in rainfed areas for crop, livestock, and tree production. Also highlighted are 

existing intensively irrigated and closed forest areas (>50% of grid cell area). 

Source:  Adapted from Nelson (2008) 

 
Notes: Map indicates hours of travel from each gridcell to the nearest (in travel time) human settlement of > 50,000 

inhabitants. Travel is assumed on foot to nearest road/rail link and then through network. Off -road speed depends on 

slope and land cover, on-network speed by slope and road class. 
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Notes: Rainfed agriculture potential(crops, grazing, forest) is classified as high, medium or low  (H,M,L). 
Rainfed potential, closed forest, intensively irrigated, and protected areas are all classified  into high (H) and 
low (L) market access areas. Thus ML is medium rainfed agricultural potential areas with low market access.

Figure 8(a)-Development Domains (provisional); Agricultural Potential * Market Access 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8(b)-Development Domains (provisional): Africa 
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Table 1:  Preliminary Assessment of the Number of Poor People living below $1.25/day ($PPP 2005) in Developing Regions by Development 
Domain, circa 2005 

 

Development 
Domains 

Central America & 
the Caribbean 

Sub-Saharan Africa 
Middle East &  
North Africa 

Asia 

Grand 
Total Central 

America 
South 
America 

West 
Africa 

East and 
Central 
Africa 

Southern 
Africa 

Middle 
East 

North 
Africa 

Central 
Asia 

East 
Asia 

South 
Asia 

Southeast 
Asia 

Rainfed H H 1,105 6,875 45,594 35,361 11,349 15 172 699 41,235 264,683 39,574 446,661 

Rainfed M H 5,476 5,924 23,964 32,783 9,484 194 1,034 1,278 48,888 54,713 39,409 223,147 

Rainfed H L 175 1,370 13,027 14,737 7,486 0 4 30 5,153 10,511 7,506 59,997 

Rainfed L H 705 1,621 8,496 3,263 1,606 4,122 955 2,644 10,941 20,965 770 56,087 

Rainfed M L 995 2,095 7,522 18,554 6,434 10 103 211 25,673 10,867 17,133 89,598 

Rainfed L L 181 644 4,994 4,014 1,173 3,315 250 1,539 10,192 9,037 1,217 36,557 

Irrigated areas H 80 113 15 30 19 624 412 4,769 13,081 97,750 98 116,993 

Irrigated areas L 3 1 2 3 0 81 1 130 670 2,563 4 3,456 

Closed forest H 35 1,232 1,014 5,630 633 54 22 11 2,502 6,735 135 18,003 

Closed forest L 35 1,858 1,560 12,117 2,435 36 17 22 4,313 4,726 2,214 29,333 

Protected areas H 115 502 633 1,940 247 92 7 169 983 8,194 729 13,611 

Protected areas L 42 843 1,153 3,518 676 24 3 80 324 2,420 1,291 10,374 

Not suitable 0 107 338 51 23 170 144 1,150 1,524 647 0 4,154 

Grand Total 8,948 23,185 108,311 132,001 41,564 8,736 3,124 12,731 165,479 493,812 110,080 1,107,972 

 
Note: Also see map of Development Domains. Inland water and major urban areas were omitted from this tabulation so absolute poverty numbers 
are less than in the Agricultural System summary (areas and populations to be reconciled in revised versions). Not for citation as figures are still 
subject to revision 
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Figure 9. Agricultural Systems (Crop, Livestock, Forest, and Fishery) 

  

 

  

  

 

 
  

 
Source: Dixon et al. (2001) 
 
Notes: Agricultural Systems differ from Agricultural Potential (Figure 6) in that they attempt to portray contemporary 
(actual) agriculture related land uses, i.e., they are not an interpretation of biophysical crop production potential) 
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Figure 10. Dominant (Aggregated) Agricultural Systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Source: Dixon et al. (2001) 
 
Notes: The 63 classes of the full Dixon at al. typology are collapsed into 8 generic classes. All except Dualistic 
(landscapes of both largescale/commercial and smallholder production) are predominantly smallholder systems in 
which crops, livestock, tree and aquaculture enterprises might appear. 
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Table 2: Preliminary Assessment of the Number of Poor People living below $1.25/day ($PPP 2005) in Developing Regions by Dominant 
Agricultural System, circa 2005 
 

Dominant Agricultural 
Systems (crops, livestock, 
trees, forests, fisheries) 
  

Latin America & 
the Caribbean 

Sub-Saharan Africa 
Middle East & 
North Africa 

Asia 
Grand 
Total 

  
Central 
America 

South 
America 

West 
Africa 

East & 
Central 
Africa 

Southern 
Africa 

Middle 
East 

North 
Africa 

Central 
Asia 

East Asia 
South 
Asia 

Southeast 
Asia 

Smallholder irrigated 88 1,772 2,218 10 86 65 632         4,871 

Wetland rice based                 63,997 342,085 78,236 484,319 

Smallholder rainfed humid 4,050 5,278 58,635 92,405 31,683       34,495   613 227,159 

Smallholder rainfed highland   8,353 374 38,247 2,221 6,025 54 1 73,504 24,558 50,446 203,784 

Smallholder rainfed dry/cold 349 3,636 35,776 4,941 2,629 3,343 3,052 2,011 23,792 190,355 5,367 275,253 
Dualistic (mixed commercial 
and smallholder) 6,590 16,074 16,248 2,291 6,668 11   15,135 11 2 19,200 82,229 

Inland water bodies 29 147 520 1,598 374 20 6 23 1,600 1,514 114 5,946 

Coastal artisanal fishing     10,930 3,417 4,413         7,202   25,962 

Not applicable 1   54 257 0 8           319 

Grand Total 11,106 35,261 124,755 143,165 48,074 9,471 3,745 17,170 197,399 565,717 153,977 1,309,840 

             * (1000) people 
             

Note: Dominant Agricultural Systems are derived as aggregations of the Dixon et al. (2001) farming systems of the developing world. Smallholder rainfed 
systems encompass crops, livestock/grazing and tree/forest systems under rainfed conditions. Not for citation as figures are still subject to revision. 
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Appendix.  
 

Figure A1. Sub-regional grouping used in this report 




