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1. Executive Summary
The Global Environment Facility (GEF)‐funded project on ‘Ensuring Impacts from Sustainable Land
Management (SLM)’, or ‘KM:Land’ for short, developed a set of four global indicators to capture the impacts of
SLM achieved through the Land Degradation (LD) Focal Area of the GEF. These indicators included land
use/land cover, land productivity, water availability and human well‐being (the latter measured as rural
population below a poverty line, chronically undernourished children and maternal mortality ratio). Tracking of
progress in relation to these indicators at the GEF portfolio level requires standardized reporting of
information; this is presented separately in a guidance document for project managers (see
http://www.inweh.unu.edu/drylands/docs/KM‐Land/KMLand_Indicators_Guidelines_Final_Apr2011.pdf).
Before finalizing the indicators and guidance materials for their use, the KM:Land project undertook a pilot
testing exercise to refine the indicator profiles and methods. This activity was undertaken between May‐
September 2010 in collaboration with UNDP, the Implementing Agency of the KM:Land project. In particular,
the pilot testing focused on examining the measurability, achievability, relevance and time‐bound dimensions
of each indicator to determine their suitability for tracking impacts in the GEF LD portfolio. Five UNDP/GEF
projects were examined in four countries (Dominican Republic, 2 projects in Namibia, Senegal and Tajikistan).
The selected projects included both Medium‐ and Full‐sized projects that were at their mid‐term point of
implementation. A small KM:Land project team of 2‐3 people reviewed all available project documents to
determine the extent of available information on each indicator, prepared a gap analysis between available
data and data needed for tracking the indicators, and then visited each project after discussing the scope and
objectives of the pilot testing with the selected project teams. Each fact finding mission was around 5 days in
duration, and included a workshop with the host project team, a visit to a project site, and a series of visits to
the project’s partners and relevant institutions, including NGOs and other national and international institutes,
to explore the availability of information for measuring the SLM indicators and to fill the gaps that had been
identified. Following each mission, a draft report was shared with the UNDP/GEF project teams for further
inputs and corrections.
Overall, the pilot testing exercise confirmed that most of the selected indicators were of direct relevance to
the projects and could be measured. It was found that the indicators work well together as a set, particularly
where the tracking of one indicator facilitated the assessment of another. For example, land cover and land
use facilitated assessments of productivity and income generation. It was found that land cover, land use and
land management practices were the most directly relevant, measurable and achievable of the set of
indicators. The indicators relating to productivity, water availability and rural poverty were found to be
conceptually demanding and costly in terms of time and resources, and their achievability was dependent on
sectoral coordination. Connecting these indicators at the national level was noted to be important for
achievability and data quality, and hence greater emphasis should be given to the use of national rather than
international data sources.
Major obstacles were observed regarding the measurability and achievability of the indicators related to the
Millennium Development Goals on human well‐being and would require relatively large investments to be
overcome. In particular, project teams expressed the view that it would be difficult to show attribution to land
degradation and to a project’s SLM activities through the measurement of the sub‐indicator on maternal
mortality. Although rural poverty was an effective indicator of human well‐being, more emphasis was placed
on connecting SLM and land productivity to poverty reduction and provision of basic household needs.
Concerning the use of indicators by projects, one reason for non‐use which was identified related to the low
expectation of visible changes during a project’s lifetime. This suggests more use of with‐ and without project
scenarios at both regional and local levels, building on land cover and land use scenarios to better define
anticipated differences in each indicator.
The pilot testing exercise suggests that greater emphasis should be given by projects to establishing databases
and a systematic recording of data collected through project activities with land users, including workshops,
training and field experimentation. Methods to track and analyze the indicators need to be refined over time
through further international and national learning processes.
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Following the pilot testing exercise and based on its findings, the KM:Land project suggests that the indicators
be introduced to new projects in a stepwise process that tests their implementation in real time, opening up
the possibility of refinement of the indicators through an iterative process.
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2. Introduction
2.1.

Overview of Indicator Development and Pilot Testing

Through the KM:Land project on ‘Ensuring Impacts from Sustainable Land Management (SLM)’, a set global
indicators was selected to capture the impacts of SLM achieved through the Land Degradation (LD) portfolio of
the Global Environment Facility (GEF). Five indicators were selected for this purpose through an expert
consultation process (UNU‐INWEH 2008) (Column 1 in Table 1). Tracking of progress in relation to these
indicators at the portfolio level would require standardized reporting of information from each of the funded
projects. In addition to these global indicators, each individual project already has its own system for
Monitoring and Evaluation, tracking intended outputs, outcomes and impacts that are specific to each project
context. These are monitored through indicators that are tailored to the context of each specific project.
Generally only some of these indicators can be meaningfully collated at the portfolio level.
The identification of a set of project level impact indicators (Column 2 in Table 1) required to feed into the
global level indicators (Column 1 in Table 1) was finalized at the second expert consultation meeting held for
the KM:Land project (UNU‐INWEH 2009). These define information that would be required from the project
level to inform the tracking of the global indicators across the portfolio. This reporting would not replace the
projects` internal monitoring and evaluation systems, but should strengthen the collection and use of
information for adaptive management in a cost‐effective and sustainable manner within the projects own
activity‐ and outcome‐ specific monitoring and evaluation system. The global SLM indicators were thus
designed to connect to ongoing data collection at the national level, which predates, and is anticipated to
continue beyond, the duration of the projects. Available methodologies and draft guidance for incorporation
of the global indicators into the overall project level Monitoring and Evaluation activities were compiled by the
KM:Land through an iterative process.
Table 1. List of Core SLM Impact Indicators and Measurement Methods (UNU‐INWEH 2010)
Global Indicators Project Indicators
Land cover (differentiating between water surfaces, built land, bare land, cropland,
Land use/Land
cover
forests/woodlands, grazing land)
LUS and SLM Practices (for projects operating at land use level)
Total emission reductions (ton of CO2)
Carbon
sequestration
Land productivity NPP (NDVI corrected)
Annual agricultural production (including cropland, livestock and forest)
Crop diversity
‐Total number of main crop varieties
‐Share of main and key crop varieties
‐Total number of livestock species
‐Share of livestock breeds in total livestock population (by species)
(Number of crop varieties, species, etc.)
Water availability Proportion of total water resources used (and water resources available)
Access to safe drinking water
Human
well‐ Percentage of rural population below the poverty datum/line (fixed general datum)
being
Proportion of chronically undernourished children under the age of 5 in rural areas
Maternal health/life expectancy at birth (HDI), maternal mortality ratio (MDG)
An activity on pilot testing of the selected global SLM indicators with a series of GEF‐funded projects was
foreseen within the design of the KM:Land project. This activity was intended as a reality check on the
proposed global indicators and methodologies. This report presents the results from these pilot testing
activities. The report is designed to be read in conjunction with the accompanying guidance document,
containing recommended methods for tracking the indicators. The guidance has been updated in light of the
findings of the pilot testing.
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The remainder of this section of the report presents the objectives and strategy pursued in the pilot testing,
including the selection of existing projects as case studies. The following Section gives an overview of the
methods used for pilot testing in the four countries and for analysis of the findings. In Section 3, the findings
are described on a case by case basis witha series of summary tables showing the status of information
identified on each indicator in each of the cases, including any relevant indicators currently included in the
project logframes, included in Appendix 2. Section 4 presents the key findings of the pilot testing in relation to
the Measurability, Achievability Relevance and Timebound dimensions of each indicator. Section 5 provides a
series of recommendations to the GEF Scientific and Technical Advisory Panel (GEF‐STAP) that emerged from
the pilot testing exercise. The conclusions of the report in Section 6 address the perspective for
implementation of the proposed suite of indicators in the GEF SLM portfolio, and their potential for wider
application.

2.2.

Objectives and Strategy for Pilot Testing in Selected Projects

The objective of the pilot testing was to refine the profiles and methods to be used to report progress from
the project level using the selected indicators. The KM:Land indicators were required to fulfil the criteria of
SMART indicators – i.e., they should be Specific, Measurable, Achievable, Relevant and Timebound. The Pilot‐
testing activities focused primarily on the Measurability and Achievability of the indicators, however,
conclusions concerning the Relevance and Timebound dimensions were also drawn. Measurability refers to
the need for an indicator that is quantifiable and objectively verifiable through an understood methodology for
measurement. This was therefore a test of the draft methodological guidance materials developed by KM:Land
and an opportunity to revise the materials where necessary and appropriate. Achievability refers to the
availability of the required data and information. The Pilot testing was used as a check on the assumptions
made with regard to the likely availability of data in different national agencies.
Relevance of the indicators to the global level had already been established in the selection process, and
through a series of reviews of the Project Documents (prodocs) (King 2009a) and Project Implementation
Reports (PIRs) conducted earlier (King 2009b). At the project level, questions concerning the Relevance of
some of the indicators remained and were discussed during the pilot testing activities. The project‐level
perception of the Relevance of the indicators is important in determining the level of attention and resources
that project managers are willing to devote to tracking and assessing the indicators. Where indicators are not
seen by project teams to be Relevant to the objectives of the project, or not likely to be affected through the
project activities, it is difficult to justify the investment of resources to track them. On the other hand, where a
clear connection between the project activities and an effect on the indicators is anticipated, project teams
have a genuine interest in capturing these effects. At this level, therefore, the issue of Relevance translates
directly into Resource investments, including both human Resources, and in some cases also material
investments from the projects as well.
The Timebound dimension of the SLM indicators, ie the degree to which they are time‐referenced and
measurements are to be repeated, is discussed in this report, based on the timeframes associated with
information that was found to be available or Achievable within the projects in relation to each indicator. The
wider debate on timeframes for monitoring land degradation and desertification recognizes a distinction
between `fast` variables of interest to stakeholders and funding agencies, such as inter‐annual variation in
seasonal crop production, water availability and household incomes, and `slow` variables such as
geomorphological processes, pedogenesis, vegetation succession, and climate change which ultimately
determine long term effects on ecosystem function and services (after Gunderson and Holling 2002, Vogt
2009). These may be broadly equated with provisioning versus supporting and regulating services, as identified
by the Millennium Ecosystem Assessment. Concerns relating to timeframes have surfaced repeatedly in the
discussions of the KM:Land impact indicators, bearing in mind that Full Sized Project durations are often
around five years or even less.
The scope and objectives for the pilot testing of the SLM indicators with existing projects were developed
through discussion between the project team and UNDP. A number of significant but inevitable constraints
limited the scope of the pilot testing. These included a tightly constrained five‐month time‐period as well as a
limited budgetary and staffing resources from within the KM:Land project itself. These resources were
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supplemented through in‐kind contributions from the selected pilot testing projects where human resources
and capacities were available.
Six projects were initially selected by UNDP for inclusion in the pilot testing activity, based on their stage of
implementation, capacities to support the pilot testing exercize, and the availability of impacts to measure
(Table 2). These included two projects from the Namibia Country Partnership Programme, and one each from
the other three countries. The Tajikistan and Kyrgyzstan project are part of the CACILM strategic umbrella
programme for Central Asia, and the Senegal Project has been integrated under TerrAfrica SIP strategic
programme. The selected projects included both Medium‐ and Full‐sized Projects (MSPs and FSPs). All were
around the mid stage of implementation. Two of the projects had already completed a Mid‐term Review
(MTR). Unfortunately, the selected project in Kyrgyzstan could not be visited due to security concerns and was
therefore removed from the pilot testing exercise.
Table 2. Sample of Projects Included in Pilot Testing
Country
Title
Kyrgyzstan Demonstrating Sustainable Mountain Pasture Management in the
Susamyr Valley, Kyrgyzstan
Tajikistan
Demonstrating Local Responses to Combating Land Degradation and
Improving Sustainable Land Management in SW Tajikistan
Namibia
Sustainable Land Management Support and Adaptive Management
Project (NAM SLM SAM)
Enhancing Institutional and Human Resource Capacity Through Local
Level Coordination of Integrated Rangeland Management and
Support (CALLC)
Senegal
Groundnut Basin Soil Management and Regeneration Project
(PROGERT)
Dominican Demonstrating Sustainable Land Management in the Upper Sabana
Republic
Yegua Watershed System

Type
MSP
MSP
FSP
MSP

FSP
FSP

Duration
2007‐
2012
2007‐
2011
2007‐
2012 (CPP
first
phase)
2007‐
2012
2006‐
2011

The requirement for pilot testing to be conducted only in projects with available capacity and resources to
provide staff time and coordinate supporting data collection imposed a further constraint on the scope of the
exercise. The selected projects included only high‐performing UNDP‐GEF projects that volunteered to support
the pilot testing. No struggling projects or projects implemented under difficult conditions were included in
the sample.
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3. Methods for Pilot Testing
The pilot testing activity began with a review of the Project Documents and Project Implementation Reports
(PIRS) for 2009 and available Mid‐term Reviews (MTRs) in order to determine the extent of available
information on the SLM indicators and the degree to which effects of the project on the selected indicators
were already being monitored. Based on this review, a summary gap analysis (ie, focusing on the gap between
data available and that required for tracking the SLM indicators) was prepared for each project. Additional
background documents referred to in these reports were requested from the projects for inclusion in the
review. Additional national level summary documents relating to the relevant Millennium Development Goals
supplied by UNDP country offices (and project offices) were also reviewed. These were received either before
or during each mission.
A questionnaire was prepared on the effects that the project was anticipated to achieve on the indicators and
the availability of information that would be required for the project to report on each of the indicators. The
questionnaire was sent to the project office by email before the pilot testing mission, together with the
summary findings of the gap analysis, background documents on the SLM indicators and guidance for review
by the Project Teams. No responses to the questions were received by email, but the project teams all
expressed their willingness to discuss the indicators and pilot testing in person. Two projects (Dominican
Republic and Senegal) held preparatory workshops amongst the project team to discuss sources of additional
information, and forwarded a list of other institutions to be contacted to the KM:Land Team by email.
A fact‐finding mission to each project was undertaken by members of the KM:Land Team. The duration of the
missions was around 5 days in each case. The schedule for each mission was designed and coordinated with
the project staff in the respective countries. This included a workshop for discussion of the questionnaire with
the project team, a visit to a project implementation area, and a series of fact‐finding visits to project partners
including NGOs and other national and international institutions to explore the availability of information to fill
gaps in coverage of the SLM indicators. The Measurability of the indicators was discussed with project teams
initially in order to check for any problems concerning the clarity of definitions of the indicators in the
guidance materials, and to ensure a common understanding. The discussions then proceeded to the
Achievability of the indicators. This involved not only discussion of whether information was available and
where it was located, but also requests by the project team that available information be provided for
inclusion in the report.
Following each mission, a report was compiled, containing details of institutions contacted and the findings of
the Assessment regarding the Measurability and Achievability of the indicators. The reports were shared with
the Project Teams by email for their further inputs and corrections. The final, reviewed and corrected tables,
summarising the assessment of Measurability and Achievability of the Indicators are provided in Appendix 2 to
this report. Project Teams also contributed reflections regarding their views of the Relevance of the Indicators,
the potential resource requirements that would be encountered in order to track them to varying degrees of
accuracy, and their willingness to invest resources in doing so. Furthermore, the analysis of the compiled, and
Achievable information offered a perspective on the Timebound dimensions of the indicators, and the
potential long term resource requirements for tracking them beyond the project time frame.
The preliminary findings of the pilot testing were presented to the KM:Land Project and Agency Partners
during a one‐day workshop held in Rome on October 1, 2010. The workshop was attended by Project Staff
and Experts from each of the case study countries who had taken part in informing the pilot testing exercise.
The group discussed the findings and contributed recommendations for the finalization of this report.
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4. Pilot Testing Case Studies
4.1.

Case 1: South West Tajikistan

Project Title: Demonstrating Local Responses to Combating Land Degradation and Improving Sustainable
Land Management in SW Tajikistan
4.1.1.

Background to the Project

The project extends over four jamoats (sub‐districts) in four districts of South West Tajikistan. In this region,
water for irrigation is taken from Vakhsh, Pyanj and Kafirnigan rivers, flowing into the Amudarya. Since 1996,
the former Soviet kolhoz farms have been gradually dissolved, and smaller private dehkan farms are being
established. In this context, the project goal is to contribute to “The improvement of the sustainability of arid
climate irrigation land management in Tajikistan in order to safeguard the livelihoods and economic well‐being
of rural populations and the functional integrity of national ecosystems”(CACILM 2006). On‐ground pilot
activities covering approximately 16,000 ha test and demonstrate replicable ways in which rural farmers and
communities can address key land degradation and livelihood problems. Lessons and best practices from the
project concerning sustainable land management are intended to be directly replicable throughout the
irrigated areas of the country i.e. 98% of Tajikistan’s arable land), and the central Asian region as a whole.
The project has created two new Water User Associations (WUAs), ‘Yangi Hayot’ in Nuri Vakhsh jamoat, Jilikul
district and ‘Umedi Saidburhon’ in Telman jamoat, Kumsangir district. The project has also directly supported
‘Chirik’ WUA in Kubodiyon district and `Ayvoj` WUA in Shaartuz district. In addition, several other WUAs have
benefited from improvements to shared canal systems that have been implemented through the project.
These include ‘Dusti’, ‘Khushodi’ and ‘Orzu’ WUAs in Shaartuz district, which belong to the Water User
Federations of Kofarnihon and Barakat. Through the project, the INGO Winrock International, is sub‐
contracted to establish and build the capacity of the associations. Micro‐credit for infrastructure
improvements is provided to the Dehkan farms separately through local lending institutions. Farmer Field
Schools are run to build the capacity of farmers. Community forest management is established for the tugai
forest. Land Degradation Units (LDUs) are established in each of the pilot jamoats to raise the awareness of
the population with regard to land degradation and monitor land degradation status.
The project duration is 2007‐2011. The Mid‐term evaluation was conducted in July 2009 (Andersen and
Djumabaeva 2009). Following the evaluation, the project logframe was revised, however the project indicators
remain focused on performance rather than impacts on ecosystem services and human well‐being as foreseen
under KM: Land. An internal evaluation will be conducted by the project in August 2010.
Figure 1. Canal gates installed to control water flow and trees planted on canal banks
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4.1.2. Selected SLM indicators in the Case Study Project
Land cover and land use
Table 3. Indicator definitions and guidance
Project indicators
Land cover (differentiating between
water surfaces, built land, bare land,
cropland, forests/woodlands, grazing
land)
LUS and SLM Practices (for projects
operating at land use level)

Sources and Methods for Measurement
1) Remote sensing data
2) Participatory expert assessment
within workshops

Units
ha and % of total
under each class

ha and % of total
under each use
system

The project indicators include monitoring of the extent of areas under SLM as a direct result of project
activities. The project has clearly stated goals to affect land cover and land uses through improvement of SLM
in dehkan farms and forestry initiatives. The government requirement for production of cotton was recently
removed, and farmers were given the freedom to select their own crops. The government has also introduced
incentives for planting orchards. In light of these developments, changes in land use will occur in the project
area during the project duration that will not be solely attributable to the project.
The project document addresses land cover and land use in relation to classes that are routinely identified and
monitored by the Tajikistan State Land Committee. The official land cover classes include agricultural land,
residential areas, nature reserves and recreational areas, state forestry, water bodies, state reserve lands and
mountain areas. Agriculture and forestryland use classes include irrigated agriculture, non‐irrigated
agriculture, mixed forest, forest, abandoned land, fodder production areas, pasture and Presidential lands.
These classes correspond well enough to the KM:Land land cover and land use classes to ensure that this
indicator is entirely measurable and achievable at the Jamoat scale. Information concerning changes to these
land cover classes at the Jamoat level is routinely collected by the State Land Committee through the districts.
Any impacts that the project has on these land covers and land classes would affect the aggregated figures
reported from each Jamoat.
Table 4. Example Land Cover and Land Use Data from Nuri Vaksh Jamoat LDU Database, 2009
Total ha of
Irrigated
Rainfed
Presidential
Pasture
Forest/wood
land
Agriculture
Agriculture
land
4,500
2,984
105
326
135
SLM Practices covered during trainings included soil tillage methodologies, crop rotation, time and norms of
application of mineral fertilizers, taxation of farms, technology of growing of vegetable and potato, agronomy
of winter wheat, agronomy of other crops and legumes, chemical and biologicalpest management, zero tillage,
second crop, storage of vegetables and crops, role of trees and shrubs in prevention of land degradation, role
of shelterbelts, growing of seedlings (nurseries), rational use of water resources. The Nuri Vakhsh LDU
database lists zero tillage used for soil cultivation with grain crops.
The project has demonstrated the achievability of the indicators at the scale of the project intervention areas,
bygenerating land use maps in a Geographical Information System (GIS). Based on land use maps, the project
staff, LDU and jamoat personnel provided information on land cover, degraded areas and a GIS consultant was
then hired for two weeks to create the digital information system. The project will monitor effects on
degraded land through the repetition of the mapping exercise and also of a soil survey that was carried out
early in the project by a research institute from Dushanbe. The digital maps are created in Russian. From these,
all required indicators in hectares and % are available within the project, and would enable changes achieved
during the project to be captured and reported effectively1.

1

During the pilot study, this information could not be compiled because the GIS files have been retained by the consultant. Since the files
are not held in the project, it is not as simple as it could be to extract the areas of each class.
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Figure 2. Maps of Project Jamoats (in Russian)
Jura Nazarov

Nuri Vaksh

Kudoikulov

Telman

Table 5. Summary findings
Project indicators
Land cover
LUS and SLM Practices

Measurability
Clear
Clear

Achievability
Achieved
Achieved
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Project‐Relevance
Direct
Direct

Productivity
Table 6. Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
NPP (NDVI corrected)
RS and field validation
Yield of crops and other
1) Agricultural statistics (FAOSTAT, etc.)
products (milk, meat, woody
2) Household surveys
and non‐woody products)
3) Local market surveys
Diversity of crop species in
productive use

Units
t/ha
Crops: t/ha
Woody biomass: t/ha
Grazing land: meat and milk: t/ha
and l/ha

Number of varieties
% of varieties sold at local
markets

The project has goals to increase agricultural and forest productivity, although no direct tracking of volumes of
production as an indicator is foreseen within the current project monitoring and evaluation plan.
Generic estimates of crop requirements for water and fertilizer have been available since the Soviet times (see
following section for estimated crop‐water requirements). The productivity in the different mapped land cover
classes could be easily modelled in relation to these estimates. This would then enable associated estimates to
be generated for the remaining indicators concerning use of water, fertilizer and other inputs, and for the
resulting net income generation. The generation of such a model would enable estimation of with and without
project scenarios for impacts on the indicators under different land management scenarios.
Information on the production of major crops is collected and managed by the Jamoat Land Degradation Units
(LDUs) established by the project. The LDU databases include information on yields of each crop achieved
(Table 7), and also on inputs used. As this information is compiled, it will enable progressively more accurate
estimates of the productivity achieved in the project area under the different land management practices.
For cotton production, a range of pesticides are used. These are listed in the Nur Vaksh Jamoat Land
Degradation database as follows: karate, 0.5 kg/ha against cotton worm, Omait 1.5 kg/ha against tick,
Malation 2 kg/ha against plant louse, Nurel‐D 1.5 kg/ha against thrips and seed treatment against gumming,
macrosporios of cotton‐bronotak 6 kg/ha, kuprozan against false powdery mildew, 4 kg/ha. For other crops no
insecticide or pesticide is used. Volumes of other inputs applied are also recorded (Table 8).
Table 7. Yield of different crops recorded in Nuri Vaksh Jamoat Land Degradation Database, 2009
Number of
Yield
average
average expenditures for 1 ha/somoni
ha
profit from
1 ha in
Agriculture crops
ploughing fuel and mineral fertilizers
somoni
1,049
Cotton
19
1,942
0
390
grain crop
25.5
665
1,276
melons and
270
gourds
178
960
960
70
158
vegetables
152
112
4,865
Table 8. Use of inputs (excluding pesticide) (Nuri Vaksh Jamoat Land Degradation Database, 2009)
Quantity of input applied in kg/ha
Agriculture crops
superphosphate
saltpetre
potassium
carbamide
humus
cotton
80/1
100/1
120/1
3,000/1
grain crop
50/1
70/1
60/1
4,000/1
melons and gourds
30/1
70/1
90/1
7,000/1
vegetables
50/1
110/1
110/1
8,000/1
Farmer Field School (FFS) have been established by the project to encourage good SLM practices, such as
water use efficiency, use of composts and reduced reliance on fertilizers. The curriculum of the FFS is
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determined by the interests of the farmers. Opportunities for increased agro‐biodiversity are opening up in the
project area, and are incorporated into the curriculum according to the farmers’ requests. Other project
activities focus on the improvement of irrigation and drainage infrastructure, increasing the availability of
water, and enabling more crops to be produced in previously water scarce or poorly drained areas.
The Tugai forest is estimated to produce around 10 tons/ha/year of woody biomass. 41,000 trees have been
planted by the project. The Tajik Land Committee uses Russian satellite images for remote sensing of changes
in vegetation cover. This would include information about NPP and partial information on above ground
carbon sequestration. Clearer guidance would be needed in order to make effective use of this information.
Other important services provided by vegetation in this project are not captured by the productivity indicator
as currently defined, e.g. trees planted to act as windbreaks to prevent soil erosion, or bio‐drainage and flood
prevention and nurseries (Table 9).
Table 9. Forest production statistics in Nuri Vaksh Jamoat Land Degradation Database, 2009
Level of tree
Saxaul
Tugai covered
Number of
cutting (low,
Ha of forests
shelterbelts
plantations
area
planted trees
medium, high)
135
‐
18
135
low
5,000
In order to isolate the impact of the project activities within the ongoing transition in agricultural production
that is taking place in the project area. the project activities such as FFS and microcredit programs could
sample changes achieved by participating individuals if a register of their basic data is maintained for use as a
sampling frame. However, data collection on pre‐project productivity rates is not presently incorporated into
the FFS activities and microloan facility, nor are any household or farm surveys undertaken by the project to
collect productivity data.
Extended interviews will be held with farmers in August 2010 as part of the project internal evaluation of the
impact, effectiveness and sustainability of the FFS Agricultural extension mechanism and the Forestry
Component. The Terms of Reference for the internal evaluation do not request documentation of productivity
levels and use of inputs to be generated through this assessment, or address the opportunity to compare them
to available local statistics, and at this stage there will be no baseline available for assessment of changes
achieved at the farm level other than the selected farmers` recollections during the interviews.
Table 10. Summary findings
Project indicators
NPP (NDVI corrected)
Annual agricultural production
Crop diversity

Measurability
Unclear
Clear
Clear

Achievability
Achievable
Achievable
Achievable

Project‐Relevance
Direct
Direct
Direct

Water
Table 11. Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Water balance (available water
1) National and local statistics (AQUASTAT, etc.)
divided by water extraction)
2) Direct surveys of water users
Rural population access to safe
1) National and local statistics (AQUASTAT, etc.)
drinking water
2) Direct surveys of household surveys

Units
% of volume
% of households

The project directly addresses water management, seeking to improve infrastructure for water supply and
drainage. Effects on water quality are also anticipated from reduced use of agrochemicals. Water use per
hectare in the project area under each of the different planted crops is estimated as follows:
Cotton:
Wheat:
Melons, watermelon and gourds:
Vegetables:

12,850m3 per hectare
4,350m3 per hectare
8,560m3 per hectare
14,910 m3 per hectare

13

Rice:
Maize:
Lucerne:
Orchard:

47,550m3 per hectare
11,290m3 per hectare
10,130m3 per hectare
10,034m3 per hectare

Overall, 250 million cubic meters of water is estimated to have been used by all 4 Jamoats together in 2010
(Table 12). This estimate was obtained from the District Water Department, which charges the Districts for the
irrigation water (0.018 Somoni/m3). Because water is taken out of rivers that are continually flowing, it is not
known how much water is pumped into the irrigation canals from the river. Once water has entered the
irrigation canals, simple flow meters can be used by the water user association officials, known as Mirobs, to
measure the amounts used in each association, and even in each field, if needed (USAID 2010).
Table 12. Annual water use in target Jamoaats and WUAs
Jamoat
Total annual water
usage (million m3)
1 Telman jamoat
57.7
2 Nuri Vakhsh jamoat
59.9
3 Khudoikulov jamoat
79.5
4 Jura Nazarov jamoat
52.9
Sub‐total
250

Target WUAs
“Umedi Saidburhon”
“Yangi Hayot”

WUA annual water
usage (million m3)
11
16

Calculation of the available resource is more challenging, and could not be achieved during the pilot testing
visit. This would require input and coordination with the Ministry of Amelioration and Water Resources2. The
CACILM programme (CACILM 2007) has previously referred to a decrease in annual flow on the Vakhsh and
Pyanj rivers (up to 7%) and in the Kafirnigan River (3%) observed over the period 1961 to 1990 (Republic of
Tajikistan 2002). If water availability and use estimates had been systematically obtained at the outset of the
project, it would since have been possible to progressively refine them through local discussion and
observations, improve available knowledge on this issue, and to identify where any changes may have
occurred due to the project activities.
The project has no plans to affect domestic water supply infrastructure. For Khatlon Oblast as a whole, access
to safe drinking water is recorded at 52% (TajStat 2009). Access to drinking water in the project area is
estimated by the project team to come from the following sources:
 20% hand pumps
 10% water tankers
 70% taken directly from irrigation canals
Hand pumps are usually considered to be an improved source of water if deep enough, reaching the aquifer.
As no water quality analysis has been conducted, access to safe water in the project area is therefore
considered by the project team to be 0%. Households often stand the water to settle out solid matter. All
water should be boiled for drinking however, it is considered unlikely that this is done in practice. The project
has promoted fuel efficient cooking stoves in some areas that could be used for boiling water.
Table 13. Example from Nuri Vaksh LDU Databases
Drinking water source

Average need for drinking water in jamoat, in m3

Irrigation canals

13,000

Cost of 1 m3 of drinking
water
free of charge

The reduced use of agrochemicals recommended through the Farmer Field Schools should have a positive
effect on the quality of water available in hand pumped wells and canals in the project area. However, there is
no possibility to capture this effect. As far as the project team is aware, no water quality monitoring of any
kind is undertaken in the project area. The project includes activities in the collection and analysis of soil
samples, but no sampling or analysis of water quality, even though changes in water quality could be
anticipated to take effect more rapidly within the project timeframe than changes in soil quality. The project
2

During the site visit by the KM:Land Team, flood events prevented this information from being collected
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approach to environmental monitoring is to contract a research institute to carry out necessary monitoring. An
alternative might be to engage with water users to undertake monitoring activities. However, laboratory
facilities would still be required for analysis of essential parameters in water quality. It is likely too late to add
this activity to the planned monitoring activities of this project.
Table 14. Summary findings
Project indicators
Measurability
Proportion of total
water resources
used
Access to safe
drinking water

Extraction is clear,
availability is unclear
Clear but illogical If relating
to improved infrastructure
rather than water quality

Achievability
Broad estimates should be
achievable – work required from
outset
Access to improved infrastructure
achievable, monitoring of water
quality unachievable

Project‐
Relevance
Direct

Indirect

Human well‐being
Table 15. Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Rural population below
1) National statistics (e.g.: LSMS, census, MDG reporting)
the poverty datum/line
2) Rapid appraisal and household and farm budget surveys
(fixed general datum)
Chronically
undernourished children
under 5 in rural areas
Maternal mortality ratio

1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals
1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals

Units
% of rural
population
% of children
under 5 in rural
areas
Number of
maternal
deaths per
100,000 live
births

The project foresees a contribution to human well‐being through improved crop production. This would
eventually be expected to have an effect on all three of the selected indicators, although the effect on
maternal mortality in particular would be indirect. Information on numbers of households below the poverty
line is not collected directly by the project, but is taken from national poverty reports and the national Living
Standards Surveys when required. From these sources, it is possible to observe that at the national level 40.9%
of the population was living on less than PPP US $2.15 in 2007.
Various analyses of poverty rates at the Oblast level have been presented in the national MDG needs
assessment report (Table 16) and Living Standards Measurement Surveys and Multi Indicator Cluster Surveys.
In 2007, 52.5% of the urban population of Khatlon Oblast and 46.2% of the rural population was below the
absolute poverty line, which is based on the Cost of Basic Needs approach at 139 Somoni per month (while the
value of the PPP US$ 2.15 per day poverty line is equal to 120 Somoni), while 8.2% of the population fell below
the extreme poverty line, which reflects the cost of the reference group “typical food basket” needed to obtain
2,250 calories per person per day. The value of the extreme poverty line was equal to 89 Somoni per month in
end‐2007 prices (TajStat 2009).
Table 16. Poverty Rates in Khatlon Oblast (UNDP 2005)
Overall Poverty (PPP 2.15 per day)
1999
2003
Urban
88%
78%
Rural
92%
78%
Total
91%
78%

Extreme Poverty PPP $1.08 per day
1999
2003
39%
34%
52%
26%
50%
27%

Available national assessments do not enable poverty rates to be tracked at the level of the project area. It
would be possible to calculate the levels of income generated from crop production in the project area on a
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per household basis, and to compare this to the national poverty line. Increases in net income per hectare for
major crops due to improvements in water management and other activities initiated through 35 Water User
Associations in different parts of Tajikistan, including those participating in this project, have previously been
estimated under a separate initiative (Table 17). Price information is readily available in the project on a
volumetric basis, e.g. rice is sold for 3‐5 Somoni per kg. Prices for horticultural produce can vary according to
the seasons, as well as between years.
According to this estimation, the net annual income from one hectare of orchard alone would have been equal
to more than US $2.64 per day – enough to keep one person above the poverty line, or to make a partial
contribution to maintaining a household above the poverty line. Although there is no established baseline
against which to measure impacts of the project on poverty, it would be possible to model increases in income
from changing land uses combining per hectare income estimates such as those shown above with crop
production estimates, as described earlier in this report.
Table 17. Increases in Net Income Per Hectare, 2005‐2006 (USAID 2010)
Crop
TJS/ha 2005
TJS/ha 2006
Cotton
7,500
41,169
Fish
228
999
Orchard
930
3,285 (965)
Wheat
534
1,435
Barley
643
1,550
Rice
1,568
3,746
Strawberry
2,529
5,504
Vegetable
1,228
2,480
Sesame
687
959
Lucerne
1,182
1,163
Average
739 ($217)
2009 ($590)

% Increase
449
338
253
168
141
139
118
102
40
‐2
172

The LDU databases are providing information on yields of different crop per hectare and profits generated on a
per hectare basis. In order to use this information to identify a difference made to household incomes, it
would be necessary to analyze household numbers and land‐holdings, which are also included in the LDU
databases. This would enable an estimation of what contribution land‐holdings are making to household
incomes.
It would still be necessary to examine contributions of land to household incomes in relation to other income
sources. According to the project document, for households in the project area, agriculture is usually one
amongst a series of different income sources, including also livestock and often remittances from family
members employed elsewhere. Rapid livelihood assessments were used to inform the project development,
and reported in the project document for Jura Nazarov only (CACILM 2006). The assessment is not replicable in
order to verify changes in poverty levels.
Table 18. Profits recorded per hectare in Nuri Vaksh Jamoat Land Degradation Database, 2009
Number
Yield
Average
Average
of ha
expenditures for
Average profit
expenditures for
Agriculture crops
fuel and mineral
from 1 ha in
ploughing of 1 ha/
fertilizers in
Somoni
Somoni
Somoni
1,049
cotton
19
1,942
0
390
grain crop
25.5
665
1,276
158
melons and gourds
270
178
960
960
70
vegetables
152
112
4,865
To date, the project has not conducted any household surveys or assessments of the poverty levels of
households in the study area, Water User Association members, beneficiaries of loans and Farmer Field School
trainings. However, in August 2010, the project will engage a consultant to evaluate in detail the past and
current micro‐credit programme in the project territory and to identify impacts for dehkan farmers.
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According to the TLSS 2007, 17.6 percent and 15 percent of children under age 5 in Khatlon are underweight
(have low weight for age), compared to National Centre for Health Statistics and WHO reference populations.
The percentage of children who are severely underweight according NCHS and WHO standards is 5.3 percent
and 6.0 percent, respectively.
Table 19. Child Malnutrition in Khatlon Oblast, 2007 (TajStat 2009 p36‐37)
Wasting
Stunting

Moderate and severe
7.3%
42.9%

Severe
3.2%
21.2%

Moderate and severe
5.6%
39.2%

Severe
1.7%
17.9%

It was not possible to obtain information on weight for age of children within the project. The World Food
Programme has conducted some surveys in some selected Jamoats that are published in the Food Security
Monitoring System Bulletin. On the whole, data on children`s weight for age is not collected, even by WFP,
which does not consider this indicator feasible. Instead, to monitor food security impacts of land and water
management interventions, WFP uses indicators based on household assets, which would essentially resemble
a locally defined poverty line. This may be whether or not a household owns e.g. a cow or other livestock.
Another alternative poverty indicator that appeared during discussion with Winrock International concerned
the number of households that received food aid.
Maternal mortality will be addressed during the 2010 national census. It is not yet known at what scale the
results of the census will be available. The 2015 target maternal mortality rate is 30 per 100,000 live births.
The MDG Needs Assessment team and the Government Working Group on health determined the baseline
maternal mortality indicator at the national level to be at 120 per 100,000 live births, based on 2003 data from
the World Bank (UNDP 2005 p89). The 2005 MICS estimated an MMR of 97 deaths per 100,000 births but by
2007 it had risen again to 102 per 100,000 births. UNDP concluded that the MMR is unstable and complicated
by low quality and effectiveness of preventive and emergency peri‐natal services and also by poverty,
inadequate nutrition (widespread iodine deficiency and anaemia) and generally poor state of maternal health
(Mikhalev 2009). It was possible to obtain the birth rate in the project area directly from the project jamoats
(360 births per year), but not the rate of maternal mortality.
The nature of household surveys that would be required to assess child weight for age and maternal mortality
are not considered feasible within the project. The collection of statistics from health centers was not
investigated.
Table 20. Summary findings
Project indicators
Percentage of rural population below
the poverty datum/line (fixed general
datum)
Proportion of chronically
undernourished children under the
age of 5 in rural areas
Maternal mortality ratio

Measurability
Clear

Unclear

Achievability
Available at national level
requires refinement for
project area
Not achievable

Direct

Unclear

Not achievable

Indirect
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Project‐Relevance
Direct

4.2.

Case 2: Namibia Country Partnership Programme

Project Titles: Sustainable Land Management Support and Adaptive Management Project (NAM SLM SAM);
Enhancing Institutional and Human Resource Capacity Through Local Level Coordination of Integrated
Rangeland Management and Support (CALLC)
4.2.1.

Background to the CPP Pilot Testing Case

The Namibia CPP is implemented in two phases at both national and local levels. 2007‐2012 focuses on
building capacity at the systemic, institutional and individual scales to plan, execute and monitor ISLM
activities. At a local level, resource users will assess sustainable land use management options and test new
adaptation approaches that reduce pressure on land resources and attach an economic value to the
conservation and sustainable management of drylands. The second phase (2012‐2018) will then focus on
leveraging investments to consolidate progress made in phase 1 and scale up best practices. It is therefore
essential that sufficient data should have been generated during this phase to verify the benefits of the
demonstrated and tested SLM interventions. For this purpose, the SLM indicators should be highly relevant.
The CPP is an umbrella programme including four main sub‐projects. Two funded projects under the CPP were
included in the pilot testing, including one Full Sized Project (FSP) Sustainable Land Management Support and
Adaptive Management Project (NAM SLM SAM) covering twelve regions of Namibia, and one Medium Sized
Project (MSP) entitled Enhancing Institutional and Human Resource Capacity Through Local Level Coordination
of Integrated Rangeland Management and Support (CALLC), focusing in more depth on four highly populated
regions in the North. Within these regions, the projects will work in demonstration areas selected in
consultation with local communities.
The two main elements of SLM pioneered in Namibia under NAPCOD were Forums for Integrated Resource
Management (FIRM) and Local Level Monitoring (LLM) (Klintenberg 2007, GoN 2010b). These are retained as
central elements of the CPP and its monitoring strategy. So far, under the CPP, 37 community groups have
undertaken visioning processes and developed integrated workplans. In the North of Namibia, ten out of
fourteen FIRMs have completed work plans (NDT 2010, CPP 2009).
The CPP has developed a strategic approach to the creation of a national level Land Degradation Monitoring
System (LDMS) within the statistical database, NAMINFO (Nangolo and Willemse 2009). The preparation for
the LDMS involved a review of available information systems specific to land degradation, water resources and
land use planning and the collection of relevant baseline data. However, compatibility problems were
encountered with the format for the database, which was developed by a private consultant and required a
password for access to make the necessary changes. This password could not be obtained from the developer,
and the database system therefore remains unrealised.
A Sustainable Development Index (SDI) questionnaire has been developed and piloted in four sites, two in
north central Namibia (Omusati and Oshikoto regions) and two in the Kavango region. 400 questionnaires
were completed, each questionnaire has 137 questions. At this time data is being cleaned and analyzed. In the
next 6 months the SDI will be rolled out to all 12 regions covered by the CPP. The number and content of the
questions may be revised following the analysis of data collected from the first four regions.
The CPP has commissioned work to develop an integrated LLM tool in partnership with the Millennium
Challenge Account (MCA‐ Namibia), Namibia Nature Foundation (NNF) and other partners. The integrated tool
should be finalized by September 2010 and tested before the end of the year (Oct/Nov 2010). It will then be
rolled out to 10 sites in the 1st quarter of 2011 where it will be implemented by communities as part of their
ongoing LLM and reported to MET for connection to national databases.
Although the CPP implementation began in 2007, CPP staff reported that implementation funds for local level
activities were delayed for the first quarter of 2010. A Mid‐Term Evaluation of the CPP is also anticipated in
October 2010.
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4.2.2. Findings on Selected SLM indicators in the Case Study Project
Land Cover and Land Use
Table 21. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Land cover (differentiating between
1) Remote sensing data
water surfaces, built land, bare land,
2) Participatory expert assessment
cropland, forests/woodlands, grazing
within workshops
land)
Land Use Systems defined by each
project
SLM Practices defined by each project

Units
ha and % of total
under each class

ha and % of total
under each use
system
ha and % of project
area where SLM
practices are applied

Namibia is undergoing a process of land reform. This means that land use and land cover can be anticipated to
change over the coming years. SLM demonstration interventions are conceived in this context. The CPP
articulates targets in terms of the number of hectares under SLM in the form of community management
(Table 22), but does not relate these targets to with‐ and without‐project land use change scenarios.
Table 22. Reporting on area under SLM in draft 2010 PIR
Description of
Indicator
Total area of
land under
community
based SLM

Quantitative
numerical
Baseline Level
4,080,224 hain
2005

Target Level
at end of
project
15,000,000
by 2011,
24,000,000
by 2016

Level at 30 June 2009
Five new conservancies have
been registered by June
2009, bringing the total to 55
covering about 14.229
million hectares.

Level at 30 June 2010
Four new conservancies were registered,
bringing the total number of conservancies
to 59. This comes with more organised
management structures meaning better
management of natural resources under
their jurisdiction.

The CPP will be implemented in a large number of demonstration sites, scattered across twelve regions of
Namibia. The selection of demonstration areas has been a lengthy consultative process and is still not
considered final. The first challenge for the identification of Land Cover, Land Use and SLM practices in the
project intervention areas is to identify and map the locations of the selected demonstration areas and project
sites.
Information available in a demonstration sites database held in the CPP office in Windhoek concerning the
location and extent of demonstration areas is patchy, incomplete and varies in quality between regions (Table
23). Of the twelve regions covered by the CPP, six are represented in the database. The extent of
demonstration areas quantified so far varies from over 3 million hectares in the Omusati region to 9 hectares
in the Caprivi region. The total area listed from the six regions is somewhere over 8 million hectares. None of
the information is referenced with geographical coordinates.
In the draft 2010 tracking tool, information on hectares impacted by the project is requested. For this purpose,
broad estimates are included, e.g. a total of 10,000 hectares under conservation agriculture and 20,000
hectares under integrated rangeland management. These estimates are far less than the listing of intervention
areas in the six regions in the CPP database. It appears likely that within the areas covered in the database,
smaller intervention areas may need to be specified.
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Figure 3. Map of CPP Intervention Areas 2009 (CPP 2009 p20)

Following the final identification of intervention areas, the next step will be to classify and quantify the land
covers, land uses and SLM practices. The CPP has identified the following biomes characterizing land cover in
the implementation areas: Forest/woodland savana, Mopane savanna, Semi‐desert, Dwarf shrub savanna,
Mixed tree/shrub savanna, Camelthorn savanna, Thornbush savanna, Succulent Karoo Ecosystems. Land use
types are characterized as: agriculture (crop/livestock, rangeland management), fisheries (aquaculture),
forestry (community forests, indigenous natural products), CBNRM (community conservancy, craft, tourism),
beekeeping, horticulture and water sector (2010 draft PIR). Indications of the nature of relevant land covers
can be deduced from information available within the project describing, but not quantifying, grazing lands,
croplands and community forests. Unsustainable land uses are described as forest clearance for cropland,
cultivation of steep slopes without conservation, overgrazing of rangelands and unbalanced fertilizer
applications (Nangolo and Willemse 2009). Concerning land uses, some information is available in the
demonstration sites database and quarterly reports from NDT regarding areas devoted to gardening,
conservation agriculture, fish‐farming, etc (NDT 2010). This information is in most cases not quantified in
terms of hectares.
Table 23. Information on Implementation Area Coverage in CPP Database, August 2009
Region
Constituency
Village
Site Name
Kabbe
Lusese Nvunvu Lusese
Katima Rural
Machita
Zilitene
Linyanti
Silonga
Malengalenga
Kongola
Sikaunga
Sikaunga
Caprivi
Kongola
Masambo
Masambo (West Caprivi)
Sibinda
Kasheshe
Kasheshe
Linyanti
Sauzuo
Lianshulu
Regional subtotal:
Berseba
Gainachas
Gainachas
Berseba
Berseba
Berseba
Karas
Karasburg
!Haib
!Haib
Berseba
Nuquaes
Nuquaes
Luderitz
Aus
Aus
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Total area (ha)
4
14,000
15
20,000
1
2
9
34,031
110,000
65,000
120,000
22,000

Omusati

Ruacana

Ruacana

Onesi

Olushandja Dam

Ruacana
Otamanzi
Otamanzi
Okahao
Regionally

Onamatanga
Onkani
Otamanzi
Okahao

Regionally
Oshana

Ongwediva

Oshiko

Oshakati East

Iikuku

Omuthiya

Omuthiya

Regionally
Oshikoto

Otjozondj
upa

Kavango

Onkakolo
Onkakolo

Oshilimeya

Tsumkwe
Omatako
Okakarara

Gam
Okandjira
Okakarara

Ndiyona

Nyangana

Mashare

Mahahe

Kahenge

Kapako

Mpungu

Mpungu

Ndiyona

Ndiyona

Regional subtotal:
Uukolonkadhi/Ruacana
Conservancy
Olushandja Horticultural Producers
Association (OHPA)
Onamatanga Small Scale Farming
OIKE
Afoti Community Cooperative
SheyaUushona
Omusati Livestock Marketing
Regional subtotal:
Oshana Livestock Marketing
Committee
Shifula Women's Association
Likuku Nakale People Living with
Disability
Regional subtotal:
King Nehale Conservancy
Oshikoto Livestock Marketing
Committee
Ohepi Community Forest
Onyuulaye FIRM
Regional subtotal:
Gam area
Ovitoto area
Okakarara Constituency
Regional subtotal:
Muduva Nyangana
conservancy/community forest,
Hambrosius Haingura
conservancy/community forest
Kapinga Kamwalye conservancy/
community forest,
Rupandi Sakaria Hausiku,
George Mukoya
conservancy/community forest
Regional subtotal:
TOTAL

317,000
411,000
60
42
8
5,066
2,657,300
3,073,476
529,000

7
529,007
4,300
2,660,700
5,180
2,670,180
872,900
63,000
800,000
1,735,900
6,000
4,500
3,000
25
8,000
21,525
8,381,119

For the country as a whole, land cover and land use maps of the selected demonstration areas were not
available within the project at the time of the KM:Land pilot‐testing mission, except where the project sites are
conservancies. These sites are included in the CONINFO conservation information database. The community
visioning workshops did not include participatory mapping exercises, although staff indicated that this could
easily be done. Regional staff members said that they have used pre‐existing local maps where available and
filled the gaps by downloading others from the internet. These maps in local use have not yet been
systematically compiled by the CPP. The monitoring plans for innovative small grants include indicators
relating to land use activities e.g. beekeeping and poultry raising, but the baselines are yet to be collected and
no maps are available. With regard to the identification and tracking of changes in land cover from remote
sensing images, project staff indicated that this could be done, possibly through partnership with the
University of Namibia (UNAM). The week before the pilot testing mission, a Young Professional GIS specialist
was recruited by the CPP. This may enable progress land cover and land use mapping and quantification.
The draft LDMS (Nangolo and Willemse 2009) deals with land use in terms of eight land use types (Table 24).
These differ slightly from the land cover and land use types identified by the CPP, as listed above. The LDMS
report indicates that baseline data on land use updated to 2007 was collected from the NPC and submitted
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to the project on a CD. Shapefiles mapping community forests, conservancies and protected areas updated
to 2009 was also included. The report further highlights the national Integrated Regional Land Use Plans
(IRLUPs) that are being developed under the Ministry of Lands and Resettlement as an important ongoing
point of reference on land use information.
Table 24. Land uses in Atlas of Namibia and CPP LDMS (Mendelsohn 2002)
Land uses
Area (Km2)
State‐protected areas
116,000
Government agriculture
5,400
Other government or parastatal uses
32,400
Resettlement
7,000
Urban
7,200
Agriculture and tourism on freehold land
356,700
Large‐scale agriculture on communal land
48,600
Small‐scale agriculture on communal land
250,700

% of Namibia
14.1
0.7
3.9
0.8
0.9
43.3
5.9
30.4

As described in Section IV, LLM will be implemented in 2011 to provide information from the implementation
areas to the LDMS. A clear strategy is required within the CPP to enable periodic updating and connection to
the national level LDMS.
Overall, in light of information systems under development, the land cover and land use indicators are
considered both measurable and achievable, even though the required information is not presently available.
Table 25. Summary findings
Project indicators
Land cover
LUS and SLM Practices

Measurability
Clear
Clear

Achievability
Achievable
Achievable

Project‐Relevance
Direct
Direct

Productivity
Table 26. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
NPP (NDVI corrected)
RS and field validation
Yield of crops and other
1) Agricultural statistics (FAOSTAT, etc.)
products (milk, meat, woody
2) Household surveys
and non‐woody products)
3) Local market surveys
Diversity of crop species in
productive use

Units
t/ha
Crops: t/ha
Woody biomass: t/ha
Grazing land: meat and milk:
t/ha and l/ha
Number of varieties
% of varieties sold at local
markets

Land productivity under different land uses is expected to change over the coming years as a result of the
combined effects of land reform, climatic and demographic change. For example, farming small stock and
game is anticipated to be more easily adapted to increasing water scarcity than large stock or arable farming
(Karuaihe et al. 2007, Boko 2007). Game reserves enabling hunting and tourism already contribute far more to
Namibian GDP than agriculture, and represent an important productive activity. A paradigm shift away from
agriculture‐oriented development strategies towards initiatives such as ecotourism has been proposed at the
national level (Shikongo 2007). Although the selected indicators of productivity are relevant to the CPP
context, they therefore do not fully capture the diversified nature of productive systems that is envisaged in
SLM planning in this case.
Between 1995 and 2004, agriculture contributed on average only 5.6% to total GDP. Most of this was from
commercial freehold farmers. Communal agriculture contributed almost nothing to GDP, but supports around
70% of the population. According to the National Agricultural Policy, although communal agriculture declined
over the past 5 years, it still offers the greatest potential for growth to improve food security, expand income,
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export of products and rural employment. Relevant agricultural activities include irrigated agriculture, rainfed
agriculture, agroforestry and livestock‐raising. Efforts to increase irrigation are ongoing and communal
livestock marketing is still developing.
The CPP aims to increase and diversify agricultural productivity. One of the key contributions that the CPP
intends to make to improving arable crop productivity is through the introduction of conservation agriculture,
integrating practices such as zero tillage, conservation tillage, crop rotations, manure fertilization and
permanent soil cover. The CPP has also encouraged crop diversification through the distribution of seeds and
training for vegetables and chilli production as an alternative to reliance on maize and millet.
As described in Section IV, land degradation and productivity were previously monitored in Namibia under
NAPCOD through LLM but the statistics were not centrally compiled. The CPP proposes to adopt a similar
approach to LLM, incorporating NAPCOD’s field guides for recording farmer’s observations and an “event book
system” that has been used in Communal Conservancies, as well as fixed point photography as used in the
ICEMA project. Statistics would be centrally compiled in the LDMS which is still under development (Nangolo
and Willemse 2009).
No crop productivity statistics are referred to in the LDMS report (Nangolo and Willemse 2009). The only
generic national statistics on present rates of arable productivity available at the CPP offices during the pilot
testing mission were those in the Regional Poverty Profiles (Table 27). This information shows that in most
regions, Mahangu (Pearl millet Pennisetum glaucum L.), is the primary crop. Productivity in kg per hectare
varies within and between regions. The main determinant of variation is water availability, although other
factors are important. Information from one region (Kavango) separated rates of productivity achieved by men
and women.
Essential inputs for Mahangu production, besides land, concern ownership of a plough, access to manure and
water (Republic of Namibia 2004). In some cases, chemical fertilisers are also applied. These inputs were
described but not quantified in the assessments. The assessments did list varieties of wild plants that also
made an important contribution to livelihoods in each region (Table 28). A report on Annual Agricultural
Surveys 1996‐2003 was referred to as the source for figures from Kavango and Oshana Participatory Poverty
Assessments (Republic of Namibia 2006h). A Baseline Survey of the Impact of Agricultural Extension Services in
Oshikoto Region by the Directorate of Extension and Engineering services was used to provided figures from
that region (Republic of Namibia 2006m).
It appears at present that the % increases in agricultural production reported by the project in the LD Tracking
Tool (see Table 29) may refer to alternative crops, such as chillies and groundnuts grown through conservation
agriculture, rather than the principal food crops.
Table 27. Crop Productivity by Region (2004, 2006a‐n)
Region
Primary crop
Productivity
(kg/ha)
Kavango
Mahangu
790 (male)
439 (female)
Ohangwena
mahangu
2103
Oshikoto
mahangu
240
Hardap
n/a
Omusati
Omaheke
Caprivi
Otjozondjupa
Kunene
Karas

3
4

Cereal (mahangu)
maize
mahangu
mahangu

173.54

fruits

n/a

70‐445

Other cultivated crops (listing is not exhaustive)
Maize, sorghum, beans, cowpeas, bambara nuts,
groundnuts, melons, mutete
Sorghum, maize, beans, melons, nuts, pumpkins
Fruits
Vegetables, maize, millet, wheat, dates, cowpeas,
pumpkin, beans
Watermelon, beans, sorghum, maize
Maize, sorghum
Omatangas (melons), beans and watermelons

Dated 1999/2000
Dated 2003/4
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Oshana

Mahangu and sorghum

Maize, cowpeas, groundnuts, pumpkins, melons,
spinach, sugarcane

Khomas
Table 28. Use of Wild Resources by Region (2004, 2006a‐n)
Region
(listing is not exhaustive)
Kavango
Thatch grass, wild fruits, fire management
Ohangwena
Marula, fuelwood, building materials, thatch, berries, spinach, frogs, mopane worms,
melons, roots, tubers, nuts, wild vegetables
Oshikoto
Fish, palms, fruits (ompundu, ooshe, oontantahe, oombeke, ombu, ombutu, ombe,
oombibi, oomparo, okatange kamuthithi), marula (omigongo), fig, spinach, pumpkin
(ontanga), manketti (oonkete) mopane worms (okanakashila), beetle (borrops), rabbits
Hardap
Omusati
Livestock production, fish farming, vegetable gardening
Omaheke
Wild fruit
Caprivi
Fish, water lilies, water yam, water potato, reeds, papyrus, grass, poles
Otjozondjupa Devils claw(kamaku), ochnapulchra, berries, manketti nuts, tsamma melons, wild oranges
(manguni), mushrooms, plant roots, (ehue), tree gum (omapia), wild figs (omakuju), omazu
ozombeke, mopane worms, firewood
Kunene
Mopane worms, wild spinach, beets, onions, potatoes, sweet potatoes, mushrooms, water
lilies
Karas
Firewood, !ghaba (Kalahari truffles), veld cucumbers, red berries, honey, honderpoot,
hoodia, valagtergebos and bitteralwyn, tsamma melons
Oshana
Mopane wood and poles, makalani palm (hyphenane petersiana), marula (omagongo
sceleracarya birrea), frogs, fish, mopane worms, edible caterpillers,
Khomas
Leaves for tea, firewood, wild berries (e.g. suikerpille, and eintjies) gom (honeycomb), wild
spinach
CPP staff in Windhoek indicated that they had tried previously to obtain crop productivity statistics from the
Ministry of Agriculture Water and Forestry (MAWF) but have not received the data. Even at the CALLC office,
which is housed within MAWF, no statistics on productivity were available. Agriculture data in Namibia is
mainly held in the private sector, e.g. Namibia Agronomic Board, Meat Board, Meatco Namibia, etc. During the
pilot testing mission, the CPP office was still awaiting statistical data from the mentioned entities. The pilot SDI
questionnaire that has already been piloted by the CPP contains questions on household crop production in
terms of area planted and crop units harvested, purchased consumed sold or given away.
Crop inputs of water and fertilizer are not addressed in the SDI questionnaire. Overuse of fertilizer has been
identified in the previous section as an unsustainable land use practice, and water scarcity is also an important
factor in land degradation. Water use per hectare in various irrigation schemes is included in the national
water resources assessment (GoN 2010a). It should be possible to identify which of these input levels are
applicable to irrigation activities in the project demonstration areas. Without information on inputs, the
effects that varying levels of water or fertilizer use will have at the field level would be obscured. The CPP does
seek to improve the effectiveness of irrigation and to encourage farmers to use manure for conservation
agriculture to increase productivity without the use of environmentally harmful agrochemicals and affirms that
quantitative data is available. However, this data could not be collected during the pilot testing visit or follow‐
up.
The CPP intends to influence rangeland and livestock productivity through a holistic rangeland management
approach under the CALLC project. A major land degradation problem in rangeland areas concerns bush
encroachment, which is caused by overgrazing. The CPP therefore aims to reduce the production of bush
biomass, while improving rangeland condition. Baseline national data from MAWF annual livestock censuses
on livestock densities 2002‐2009 including densities of cattle, donkeys, goats, karakul sheep and sheep bred
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for meat was compiled in the LDMS baseline5. Livestock carrying capacity was estimated at <10‐20kg/ha in
Karas, with densities of 0‐20kg/ha observed (Republic of Namibia 2006c).
The participatory poverty assessments indicated that volumes of milk were affected by rangeland condition
and the availability of fodder, but did not give quantified values. The project affirmed that quantified data on
rangeland condition are available, but these data could not be produced during the pilot testing mission or
follow‐up. In another pilot testing case, where limited information on livestock meat and milk production was
available, the project team indicated that they would calculate the capacity of the project area to support
these products, based on the weight of dry biomass produced per hectare. This approach was not explored
with the CPP, but could represent an alternative method. The CPP reported in the 2010 LD Tracking Tool that
data on fodder quality is collected at five sites that have been implementing the LLMS (King Nehale,
Uukolonkodhi Ruacana, Ovitoto, Ozanahi and Okongo conservancies). The project is still building institutional
capacities in other FIRMs in order to implement LLMS.
The pilot SDI questionnaire includes a question on livestock owned, bought and sold, but does not address
these product volumes. Figures for livestock production increases reported in the 2010 LD Tracking Tool (see
Table 29) were derived from the Meatco purchases that took place during February 2010 in the pilot sites of
Otjozondjupa and Karas regions as a result of rangeland management interventions. Another figure was
obtained from the Vaalsdrai and Queen Sofia resettlement farms. There have been no records from other
regions.
The Millennium Challenge Account Namibia (MCA‐N) commissioned the first national level livestock census in
Namibia (in 2009‐2010), which will run parallel with the establishment of a livestock traceability system for the
Northern Communal Areas (NCAs). The LDMS strategy, which remains to be piloted, builds in four local level
indicators identified by farmers under NAPCOD, which all focus on rangeland productivity:
 Livestock condition
 Rangeland condition
 Rainfall
 Fodder availability
The CPP is working with the Department of Forestry and a German agency (DED) to address the issue of
permits to community forest members. To enable their rights to the usage and promotion of forest products,
in particular wood, under integrated conservancies and community forestry. Forest biomass, defined as the
dry mass (weight) of live plant material (trees and understory species) is identified as a national level indicator
in the LDMS, to be monitored at the local level, where problems of forest cutting for firewood, charcoal and
building materials are identified (Nangolo and Willemse 2009).
NPP and partial information and above ground carbon sequestration could be measured, but at this time, the
project team could not quantify increased biomass/above ground carbon. Concerning below ground carbon
sequestration, the project team indicated in the draft 2010 LD tracking tool that this would be enhanced
where communities were applying manure to improve soil under conservation agriculture, although the
volume of carbon sequestered below ground also could not be quantified.
The draft 2010 PIR (see excerpt in Table 29) quantifies increases in crop yields, fodder production and quality,
animal diversity, wood production, wood quality and forest diversity and non‐timber forest production. The
quantification addresses the area impacted in hectares and the number of people impacted, but does not
include quantification of the units of each product produced, as would be required to compile the SLM
indicator proposed under KM:Land.
Table 29. Increases in Productivity Reported in Draft 2010 PIR LD2
Impact Rating
Increased crop yield

Medium (20‐50%)

Change in Annual
Value ($)
15,000

Reduced irrigation demand

Little (5‐20%)

5,000

5

Area Impacted
(ha)
80,000

People Impacted
(#)
14,000

600

5,000

According to the report on the LDMS by Nangolo and Willemse, this data was provided to the CPP on a CD but was not available at the
time of writing this report
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Increased irrigation effectiveness

Little (5‐20%)

Reduced agricultural pollution

Negligible (0‐5%)

8,000

600

5,000

Reduced risk of production failure
Increased fodder production

Medium (20‐50%)

25,000

140,000

85,000

Little (5‐20%)

30,000

140,000

45,000

Increased fodder quality

Medium (20‐50%)

30,000

140,000

55,000

Increased grazing capacity

Medium (20‐50%)

25,000

140,000

85,000

Increased water availability for livestock

Medium (20‐50%)

15,000

800

500

Increased animal production

Medium (20‐50%)

30,000

140,000

75,000

Increased wood production

Little (5‐20%)

5,000

45,000

5,000

Increased wood quality

Negligible (0‐5%)

3,000

45,000

5,000
55,000

Increased forest diversity

Medium (20‐50%)

10,000

45,000

Increased non‐timber forest production

Medium (20‐50%)

25,000

45,000

5,000

increased animal diversity

Medium (20‐50%)

120,000

55,000

62,000

Since the CPP was able to quantify all relevant indicators in the draft tracking tool, the indicators are all
considered Achievable, even though some additional work would be required to translate percentage
increases reported in volumes and diversity of agricultural and livestock production into tons of crops, meat
and milk products. In the interval between the completion of the pilot testing mission and the review of the
draft report, the availability of information on productivity in the project areas appeared to improve
considerably. From this, it is observed that the CPP is on a steep learning curve with regard to the collection of
productivity‐related data. A comparison between the CPP database and national statistical datasets would be
desirable both for the purposes of cross‐checking, and also to further highlight the achievements of the
Programme in this area.
Table 30. Summary findings
Project indicators
NPP (NDVI corrected)
Forest production
Annual agricultural production
Annual meat and milk production
Crop diversity

Measurability
Unclear
Clear
Clear
Clear
Clear

Achievability
Achievable
Achievable
Achievable
Achievable
Achievable

Project‐Relevance
Direct
Direct
Direct
Direct
Direct

Water
Table 31. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Water balance (available water 1) National and local statistics
divided by water extraction)
2) Direct surveys of water users
Rural population access to safe 1) National and local statistics
drinking water
2) Direct surveys of household surveys

Units
% of volume
% of households

Namibia is anticipating severe water scarcity by 2020, due to an anticipated 30% decrease in rainfall, 30%
increase in evaporation and an increase in anthropogenic water consumption (INC 2002). Water demand is
expected to increase by 38% from 2000 to 2030 under national level efforts to improve access to water for
drinking, irrigation and other uses (see Table 32) (Karuaihe et al. 2007). The Government of Namibia policy for
access to water by all is implemented by water user committees at community levels providing management
oversight for the boreholes or waterpoints provided by government. Government efforts to increase
protection from flooding are likely to further affect hydrological regimes and water availability over the coming
years. The national 2030 vision for water aims to increase the quantity of water used for high value uses, e.g.
tourism (N$ 574/m3), other service sectors and high value crops (e.g. grapes and dates), relative to the
quantity used for low value uses, e.g. irrigation of low value crops such as maize (N$ 7.2/m3)(GoN 2010a).
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Table 32. Project Water Demand for Namibia (GON 2010A)
Annual Use in Millions of Cubic Meters
Sectors
2008
2015
2020
2025
Urban
66
80.0
91.1
103.5
Rural Domestic
10.3
10.6
10.9
11.1
Livestock
86.8
86.8
86.8
86.8
Irrigation
135.3
135.3
344.6
379.8
Mining
16.1
16.1
18.1
19.1
Tourism
19.6
19.6
31.9
35.2
Total
334.1
426.7
583.4
635.6

2030
117.2
11.4
86.8
497.2
20.3
38.9
771.7

The CPP activities improve the availability of water at community maintained water points by training
communities to conduct maintenance and repairs and improve awareness of their rights. Other activities are
oriented to increasing resilience to climatic stress, e.g. through provision of improved seed (early maturing and
resistant), provision of improved sheep breeds to the communities for breeding purposes so as to improve the
resilience of the animals towards the weather conditions. However, CPP interventions also include the
provision of water harvesting and storage facilities. 60 water harvesting tanks for both human and livestock
use have so far been installed at institutions and homesteads. Pipes, pumps and drip irrigation systems are
also provided, according to local priorities. For example, IRDNC in the Caprivi region have constructed two
boreholes for livestock farmers at Malengalenga and Sikaunga pilot sites (2010 draft PIR). Although these
water uses may cumulatively impact overall water demand and extraction, at present there is not a systematic
approach to tracking these impacts across the CPP. The CPP ISLM SAM document indicates that water
consumption, supply and demand management are anticipated to be assessed by LLM in east and south
regions.
The 11 water basins in Namibia cut across administrative boundaries (Figure 4). Water availability and use are
reported at the basin level in the National Water Resource Assessment (GoN 2010a) (Table 33). The
assessment provides a breakdown of the distribution of uses amongst different sectors, observing that the
agricultural sector takes up around 75% of all water use. In commercial agriculture, 80% of the demand for
water in 2001‐2002 was accounted for by irrigation requirements and 20% by livestock. After agriculture, the
next largest consumer of water was domestic use. As indicated in the previous section, water use per hectare
in various irrigation schemes is quantified in the assessment. This would enable computation of water use in
irrigated agriculture in the intervention areas and estimation of changes due to increases in the irrigated area.
The relative importance of irrigated crop production is underscored by the fact that between 1995‐1996 and
2002‐2003 the area under irrigation rose from 6,673 ha to 9,847 ha, an increase of 48%. Demand for irrigation
water grew at nearly similar rates (44%) from 110 Mm3 to 159 Mm3 during the same time, which amounts to
about half of the national water demand.
Figure 4. Waterbasins of Namibia and Relation to Administrative Regions (GoN 2010a)
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Table 33. Resource potential and utilization infrastructure (GoN 2010a)
Installed infrastructure
Basin
Water resource potential
Mm3/a
Mm3/a

Cuvelai‐ Etosha
Eiseb‐Epukiro
Kuiseb
Kunene
Nossob‐Auob
Okavango‐Omatako
Omaruru‐Swakop
Orange‐Fish
Tsondab‐Koichab
Ugab‐Huab
Zambezi‐Kwando‐
Linyanti

Surface
180
0
9.8
31,5
8
250
41
379.9
0
7.5
4,000

Ground
24
20
8
26.2
32.5
29.6
29.5
160
1.8
19.8
10

Total
204
20
16.8
57.7
40.5
279.6
70.5
539.9
1.8
27.3
4,010

Surface
74
0
1
0
6.2
36.7
27.5
91.3
0
0
4.75

Ground
13
5.8
13.9
7.9
2.8
2.2
18.1
3.8
5.8
16.6
5.6

Total
87
5.8
14.9
7.9
9
38.9
45.6
95.1
5.8
16.6
10.35

Available
water
used
%
43
29
89
14
22
14
65
18
322
61
0

The availability of water in Namibia depends primarily on rainfall. Annual data on mean, median and variation
in rainfall 1950s‐2009 are identified as indicators in the LDMS (Nangolo and Willemse 2009). Concerning other
sources of water (Table 33), the Atlas of Namibia (Mendelsohn 2002) presents basic information and maps of
perennial and ephemeral surface water resources. In addition to this, the MAWF Department of Water Affairs
(DWA) maintains three separate water information systems. These are: a) Rural Water Information System on
irrigation projects, b) National Groundwater Database including location (coordinates), drilling date, depth to
water, water quality, and geological details of wells drilled mostly in the 1950s and 60s, and c) Hydrology
Database including data from 120 river flow stations and about 20 rainfall intensity recording stations.
According to information in a non‐final draft PIR for 2010, the project has provided weather data equipment to
the communities to improve their adaptation to variable water availability.
Table 34. Availability of Water from Different Sources in Namibia (Karuaihe et al. 2007)
Remarks
Source
Volume (Mm3/a)
Groundwater
300
Estimated long‐term sustainable yield
Ephemeral surface water
200
Full development at 95% assurance of supply
Present allocation
Perennial surface water
189
Reclamation, reuse, recycling
Unconventional
10
Available resources
699
In order to project and track the impact of SLM interventions on water availability and use, it will be necessary
first to obtain baseline projections. A method for predicting water demand, according to the major uses is
presented in the national assessment (GoN 2010a) (Table 35).
Table 35. Resource Potential and Predicted Demand (GoN 2010a)
Demand
Basin
Water resource potential
Mm3/a
Mm3/a
Surface
Ground
Total
2008
2030
Cuvelai‐ Etosha
180.0
24.0
204.0
63.7
85.6
Eiseb‐Epukiro
0
20.0
20.0
8.6
11.2
Kuiseb
9,8
8.0
16.8
8.4
12.6
Kunene
31,5
26.2
57.7
10.0
11.2
Nossob‐Auob
8.0
32.5
40.5
31.1
34.9
Okavango‐Omatako
250.0
29.6
279.6
58.1
215.1
Omaruru‐Swakop
41.0
29.5
70.5
50.6
74.9
Orange‐Fish
379.9
160.0
539.9
74.8
119.6
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Surplus (Deficit)
Mm3/a
2008
2030
140.3
118.4
11.4
8.8
8.4
4.2
47.7
46.5
9.4
5.6
221.5
64.5
19.9
‐4.4
465.1
420.3

Tsondab‐Koichab
Ugab‐Huab
Zambezi‐Kwando‐Linyanti
TOTAL

0
7,5
4,000

1.8
19.8
10.0

1.8
27.3
4,010

3.9
14.7
10.3
334.1

5.1
22.0
179.6
771.7

‐2.0
12.6
3,999.7

‐3.3
5.3
3,830.4

Since the most significant demands for water come from irrigated agriculture, livestock and domestic water
use, these areas are key to the projection of future demand. Changes in irrigated areas, stocking levels or
human population and water service delivery can be directly transformed into changes in water demand.
Volumes of water use per hectare in each government irrigation scheme are listed in the assessment. These
are averaged by irrigation basin below (Table 36).
Estimates of water use per head of livestock are presented in the national water assessment (GoN 2010a)
(Table 37). These figures are for extensive farming conditions and are not applicable to intensive farming
activities, which require large volumes of wash water to clean the living quarters of animals. Also, they do not
allow for wastage, which is estimated by the assessment at around an additional 50%. Since the project
activities may directly affect wastage, more attention to quantification of this element and identification of
water savings achieved could be helpful. The policy of value addition within the meat industry will require an
increase in the number and capacity of abattoirs which in turn will require high volumes of water. This activity
may easily contaminate water resources if not carefully managed (GoN 2010a).
Table 36. Current irrigation water demand (GoN 2010a)
Max.
Area under
irrigable area
irrigation
Basin
(Ha)
(Ha)
Cuvelai‐ Etosha
2,458
1,613
Kuiseb
Kunene
615
75
Nossob‐Auob
393
1,036
Okavango‐Omatako
35,670
2,613
Omaruru‐Swakop
268
211
Orange‐Fish
12,938
4,464
Ugab‐Huab
282
286
Zambezi‐Kwando‐Linyanti 22,500
200
TOTAL
75,123
10,496
Table 37. Estimated Livestock Water Demand
Animal type
Cattle
Sheep
Goats
Pigs
Donkeys
Horses
Ostriches
Poultry
Camels

Water
usage/annum
(m3)
19,353,600
2,574
1,125,000
12,431,400
39,187,500
2,527,200
53,568,600
4,078,500
3,000,000
135,274,374

Water
allocated
(m3/a)
8,455,600

Water use
(m3/ha/a)
11,998.51

0
10,967,400
800,000
2,993,400
390,252,455
1,560,000
0
415,028,855

15,000
11,999.42
14,997.13
11,977.25
12,000.13
14,260.49
15,000
12,888.18

Unit consumption (l/head/day)
45
10
10
10
15
25
4
1
40

Land use changes affecting interactions between vegetation, soil and water may also affect water storage and
availability in surface and groundwater reserves. Particular concerns related to overgrazing which causes bush
encroachment. According the national water assessment (GoN 2010a), monitoring of boreholes located in
areas with varying levels of bush encroachment in the Platveld Aquifer, indicated that groundwater recharge
at the de‐bushed location was approximately 8%, while it was less than 1% at the bush‐invaded locations.
Similar studies in South Africa have proven that it is worthwhile removing invasive plants from catchments to
improve the recharge of the groundwater. The draft 2010 PIR argued that debushing activities on bush‐
encroached land in the Otjozondjupa region would decrease evapotranspiration and increase ground water
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recharge. This effect might be quantified by multiplying rainfall depths by previous estimates for recharge. This
has not been attempted, nor has any alternative method for quantifying the impact been proposed.
Concerning rural households` access to safe water, this is increasing and currently stands at 80% nationwide.
The MDG target set for 2012 of 87% is likely to be achieved. However, most of the population in the project
sites are still believed to rely on groundwater and do not have access to piped water supply. The CPP supports
community efforts to secure piped household water supplies. Most irrigation systems introduced also supply
water for human consumption. The installation of 5 irrigation systems in Caprivi and Kavango respectively
increased drinking water availability as local communities (15‐20,000 people) that were walking long distances
to the river can now access drinking water from the supplied water taps/tanks in their pilot sites. The SDI
questionnaire includes a question that would generate site specific information at the household level
concerning access to safe water:
107: In the dry season, what has been your household’s main source of water for domestic use? (cross only
one of the following)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Wind/diesel/solar/handpump (improved waterpoint)
In‐house plumbing
Tap in yard
Capped well (jetted)
Standpipe
Handpump
Open well
River/stream other surface
Public tap
Tanker water
Other

Changing household access to water will have an impact on overall water extraction and availability. This can
be calculated according to available norms for household domestic water consumption from different sources
(Table 38).
Table 38. Domestic and Other Non‐Domestic Water Consumption Norms (GoN 2010a)
Unit (l/c/d)
Remarks on Level of service
Category consumption
Communal standpipes
25 l/c/d
Walking distance 250 m
Low income (rural)
40 l/c/d
Yard standpipe
Middle income (rural)
60 l/c/d
Yard standpipe
High income (rural)
80 l/c/d
Yard standpipe
Low income household
500 l/house/d
Full services
Middle income (Urban)
1,000 l/house/d
Full services
High income (Urban)
1,500 l/house/d
Full services
Day scholars
15 l/c/d
Full services
School hostels
100 l/c/d
Full services
Hospital staff and patients
500 l/bed/d
Full services
For rural households, access to basic sanitation is stagnating at 14%. The target set at 65% is likewise unlikely
to be met (NPC 2008a). Effects of poor sanitation on groundwater quality are not monitored. In addition to
microbiological hazards which are not monitored in most systems, the national water assessment (GoN 2010a)
highlights other groundwater pollution threats including unacceptably high concentrations of salinity,
sulphate, fluoride and nitrate in some places and arsenic, cyanide and radioactivity in others, as well as
shortcomings in the present arrangements for monitoring the quality of piped water in some areas.
This review has demonstrated that baseline estimates for water availability and across the country are
available. If the project had started out with these baseline estimates computed and in hand, it would since
have been possible to move to investigating their application to the intervention areas, refining them through
local discussion and observations, improving nationally available knowledge on this issue, and identifying
where any changes may occur due to the project activities.
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Table 39. Summary findings
Project indicators Measurability
Proportion of
Availability depends on
total water
national systems
resources used
Extraction is clear
Access to safe
drinking water

Clear

Achievability
Broad estimates should be
achievable
Basic estimates land use water
requirements needed from outset
Access to improved infrastructure
achievable through proposed SDI

Project‐Relevance
Direct

Direct

Human well‐being
Table 40. Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Rural population below
1) National statistics (e.g.: LSMS, census, MDG reporting)
the poverty datum/line
2) Rapid appraisal and household and farm budget surveys
(fixed general datum)
Chronically
undernourished children
under 5 in rural areas
Maternal mortality ratio

1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals
1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals

Units
% of rural
population
% of children
under 5 in rural
areas
Number of
maternal
deaths per
100,000 live
births

The project foresees a contribution to human well‐being through improved crop and livestock production. This
would eventually be expected to have an effect on all three of the selected well‐being indicators, although the
effect on maternal mortality in particular would be indirect. Income generating activities enabled through the
Innovative Grant Mechanism (IGM) and pilot site activities range from chicken farming, vegetable production,
natural products, fish farming and tourism to jam/juice making from wild fruits, bee‐keeping, aquaculture,
horticulture, crafts making helps communities. The diversification of income generating activities is intended
to help ease pressure on natural resources. The project team believe that income generation has already
increased as a result of the IGM component although no data from the pilot sites could be produced during
the pilot testing period.
The CPP and CALLC logframes contain indicators addressing relative and absolute poverty at the national level.
The relative poverty measure concerns households where 60% or more of household expenditures are on
food. Absolute poverty is based on a cost of basic needs approach (NPC 2008b). Basic needs include the cost of
2,100 calories per day for adults calculated at market prices for a bundle of foods and then scaled up to
include other basic needs such as shelter, health service and fuel for cooking. Within the absolute poverty
measurement, there are therefore three poverty lines (NPC 2008b):
Table 41. Namibian National Poverty Lines for Measurement of Absolute Poverty
Poverty line
2003‐2004 (Namibian Dollars per month)
Food poverty line
127.15
Lower bound poverty line `severely poor`
184.56
Upper bound poverty line `poor`
262.45
Information on numbers of households below the poverty line is not collected directly by the CPP, but is taken
from NPC reports when available. Since the targets in the project logframe are set at the national level in the
case of CPP ISLM SAM, and at the level of the four participating regions in the case of CALLC, this means that
the data published at the national and regional levels are suitable for tracking the indicator. The initial CPP
ISLM SAM logframe contained a baseline for relative poverty at 33.5% in 2004 and a target for reduction to
27.5% by 2011, and to 23% by 2016. However, in 2009, before the project activities had had a chance to create
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any impact, relative poverty had already fallen to 27.6%. In light of this, a consultant has been hired to review
the baselines and targets and work is ongoing.
In order to measure improvements in relative and absolute poverty within the project intervention areas, it
would be necessary either to obtain poverty statistics collected by the government at the relevant scales, or to
incorporate collection of income and expenditure data from households in the demonstration areas within the
baseline and ongoing data collection for the project, or to coordinate with ongoing surveys under other
initiatives, e.g. the forthcoming 2011 census and Millennium Challenge Account for Namibia (MC‐N), which will
commission a survey on income and households in conservancies. The most up to date figures available during
the pilot testing mission were from the 2003/4 National Household Income and Expenditure Survey (Table
42)6.
Table 42. Absolute Poverty Levels for Regions of Namibia 2003/4 NHIES
Region
Poor Households %
Kavango
56.5
Ohangwena
44.7
Oshikoto
40.8
Hardap
32.1
Omusati
31.1
Omaheke
30.1
Caprivi
28.6
Otjozondjupa
27.8
Kunene
23.0
Karas
21.9
Oshana
19.6
Erongo
10.3
Khomas
6.3

Severely Poor Households %
36.7
19.3
16.6
21.9
12.8
17.5
12.5
15.8
13.1
12.5
7.8
4.8
2.4

The SDI proposed for use in the CPP includes questions on household expenditure and savings and assets held,
as well as on education, training and the environment. This information could be compared to the national
poverty lines. Concerning the relevance of the national poverty line measures to the project intervention
areas, the CALLC team focused on poverty defined in terms of resource dependence, rather than a specified
income level. An estimated 90% of people in the project area are dependent on natural resources. Therefore,
for them, improvements in natural resource conditions are improvements in livelihoods that do not necessarily
require to be translated into cash. Other approaches to locally appropriate definitions of poverty have been
explored in each region through the Participatory Poverty Assessments (2004, 2006a‐n). These locally specific
more relative methods are not simple to replicate in order to generate information on trends in poverty‐
reduction.
Modelling of household income in areas under SLM could be used as an alternative or complementary
approach in conjunction with surveys, where information on resource use, crop and livestock production and
prices is available. This would enable estimation of income generated by households and comparison to the
national poverty lines without the need for surveying each and every household. This approach would
illustrate clearly where productivity increases due to SLM had shifted household income levels in relation to
the poverty line. Regarding the contribution of subsistence food production under SLM, it would be possible to
compute household requirements (e.g. Namibians consume on average 125kg of grain per year (Republic of
Namibia 2006d), and to assess the number of people able to subsist from their own land based on the land‐use
and productivity data.
The proportion of undernourished and stunted children in Namibia as a whole has been declining since the
1990s and is now around 24%. Meeting the MDG target of 18% for 2012 is considered possible (NPC 2008a).
CPP staff considered that project activities could be anticipated to affect this indicator through improving the
provision of food. The 2006‐7 Demographic and Health Survey included data collection on stunting, wasting

6

The PIRs refer to 2009 data, but it is not clear where this is from.

32

and underweight children under five (Table 43)7. Matching the available georeferenced datasets to the
demonstration areas could be investigated once these are effectively mapped.
Maternal mortality has been on a rising trend in Namibia since the beginning of the 1990s (NPC 2008a). At
present it stands at around 450 deaths per 100,000 live births. Although the proportion of births attended by
trained health personnel is steadily increasing, this does not compensate for the combined effects of limited
access to emergency obstetric care, HIV/AIDS and poverty on maternal health. It is considered unlikely that the
MDG target of 337 deaths in 100,000 live births will be met by 2012. The available DHS dataset lists statistics
on maternity care and infant deaths per live birth, but not maternal mortality (Table 44). NAMINFO contains
national level statistics on maternal mortality from 1990, 1995 and 2000 from UNSD, WHO, UNICEF and
UNFPA, and for two ten‐year periods 1983‐1992 and 1991‐2000, but nothing more recent and no sub‐national
information. CPP staff said that they anticipated this data to be available in clinics. They had not attempted to
collect it in the intervention areas, but considered this option possible if necessary.

26
5
14

30
8
16

39
7
19

23
5
11

27
5
13

34
7
20

22
6
14

28
10
18

28
10
21

32
11
22

Otjozondjupa

Oshikoto

Oshana

Omusati

Omakeke

Ohangwena

Kunene

Khomas

30
11
20

Kavango

22
3
7

Region

Karas

Hardap

31
8
19

Erongo

24
6
12

Caprivi

29
8
17

Rural

Urban

Stunted*
Wasted*
Under‐
weight

Total

Table 43. Child Malnutrition Data (MoHSS 2007)
Residence

27
9
15

*moderate or severe

Table 44. Maternal Care During Birth (MoHSS 2007)
Residence

Otjozondjupa

Kunene

Oshikoto

Khomas

94

73

80

93

91

94

64

95

54

71

76

88

89

79

80

81

94

72

78

92

90

92

63

95

54

71

77

88

89

78

80

Oshana

Karas

Omusati

Hardap

Omakeke

Caprivi

Ohangwena

Rural

Kavango

Urban

81

Erongo

Total
Assisted by
professional
In a health
facility

Region

Overall, in light of the anticipated SDI survey data, potential for modelling income and subsistence from land
uses and the available DHS datasets, it appears that the first two indicators are achievable. Even the final
indicator of human well‐being does not appear entirely out of reach in this case.
Table 45. Summary findings
Project indicators
Percentage of rural population below the
poverty datum/line (fixed general datum)
Proportion of chronically undernourished
children under the age of 5 in rural areas
Maternal mortality ratio

7

Measurability
Clear

Achievability
Achievable

Project‐Relevance
Direct

Unclear

Achievable

Direct

Unclear

Possibly achievable

Indirect

Full georeferenced datasets can be downloaded from http://www.measuredhs.com/accesssurveys/search/start.cfm
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4.3.

Case 3: Groundnut Basin, Senegal

Project Title: Groundnut Basin Soil Management and Regeneration Project (PROGERT), Senegal
4.3.1.

Background to the Project (after summary in PIMS, ProDoc and 2009 PIR)

The Groundnut Basin Soil Management and Regeneration Project (PROGERT) is a five‐year project building on
previous initiatives in Senegal to confront the main climate‐related and human drivers of land degradation in
the Groundnut Basin. The project focuses particularly on: (i) the implementation of adapted and innovative
agro‐silvo‐pastoral technologies for production intensification; (ii) the introduction of reliable and replicable
methods for rehabilitation of degraded land; (iii) the use of the landscape approach in view of maintaining and
strengthening coherence between strategies, current programs and project interventions to achieve better
results; (iv) maintaining synergy between the actors through the promotion of a sustainable partnerships
particularly with local communities (community‐based organizations) to ensure convergence with the PRSP,
the NAP/CCD as well as other national development frameworks through the implementation of income
generating activities linked to the principles of sustainable land management.
The project is located in five administrative regions (in selected rural communities) at the level of the eco‐
geographic zone of the Groundnut Basin. This zone covers a surface area of 46,367 km², with a population of
four million inhabitants, or 40% or the total population of Senegal. The total budget for the PROGERT amounts
to € 14,187,649 including € 3,655,728 from the GEF and € 500,000 from UNDP. The project’s goal is to develop
and implement a participatory approach that combines individual, collective and community efforts to involve
all stakeholders, including private promoters. In this regard, the PROGERT will foster the emergence of
consensus around programs and activities with a view to promote a landscape approach by using local
institutional coordination and identification of bottlenecks in the national policies and strategies.
Over the long term, the project should enable capitalization of substantial advantages for the global
environment, in particular by: (i) slowing down the trend of land degradation in the project sites; and (ii)
safeguarding the integrity of the agro‐silvo‐pastoral ecosystems as well as their functions. Benefits on a local
and national level are expected in the following areas: (iii) improvement in the standard of living of the
populations and poverty alleviation among rural producers. The project will also contribute to decreasing the
phenomena of mass exodus among populations and emigration from rural areas.
Progress so far:
In the five Delegations, three Rural Communities per Delegation were selected and a baseline ecological survey
compiled (Table 46) (CSE 2008). Smaller areas for SLM planning and demonstration have been further selected
and 11 management plans produced. Geographical references and maps of each area are available within the
project office (Figure 5).
The project is reporting effectively on most of the indicators included in its logframe and the Mid Term
Evaluation is anticipated in October 2010.
Figure 5. Project Sites
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LOUGA

DIOURBEL

KAOLACK

FATICK

Table 46. Administrative definition of sites (INP 2005)
Region/
Depart‐
Arrond‐
Rural
Delegation
ment
issement
Community
Fatick
Diakhao

Fatick

Fimela

Kaolack

Koumbal

Keur Baka

Kaolack

Ndiedieng/
sibassor

Ndiafatte
Keur Socé

Nioro du
Rip
Bambey

Paoskoto
Baba Garage

Dinguiraye

Diourbel

Ndoulo

Ngohe

Diourbel
Kebemer

Ndindy
Sagatta/Ndande

Louga
Louga

Coki
Keur Momar
Sarr
Niakhene

Tivaouane

Site
1. Diaoule
2.Mbamane

Samba Dia
3.Boyard
4.Keur Bame

3. Koutal/sibassor

Mahécor
(Diakhao et
Mbellacadiao)

Keur Bame ou
Keur Baka (FC
Kumbal)

Keur Socé
(NDiédieng)
Foret
communautaire
de N’Guindor

Villages
Mbamane,
Dielem
soup,
Mbouma
Poukham
Tok
Yayem
Ndiodiom
Sambande,
Keur Ngor,
Keur Bame
et Mbayllar
Peul
Koutal,
Nguindor,
kawithiane,
Touba
Thiarène,
Thiarène
Mamath,
Thiarène
Boubou,
Nguiting,
Keur Pathé
Malick,
Ndiaguène

5.Ndib Birane Nioro

Diokoul
Thiolom
Fall
Ngeur
Malal
Mbayene

8.Baba Garage /
Dinguiraye
6.Ngohe

MED Gram Fall
(Dinguiraye)
MED Tock NGol
(Ngohé)
MED Kéma
(Ngohé)

Tock NGol

Kandella

12. Ndiagne
9. Ngeur Malal

Ndiagne
Thioumade

15.
Niakhene/Thilmakha

FC de Ndéméne
(Niankhéne)
MED Khadre Sy
Diaksao
MED Ndakhar
Mbaye

Thies

Notto

13. Dakhar Mbaye

Thies

Thienaba

14. Ngoudiane

Khatre Sy

Ngoudiane
MED Seokhaye
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Gram

7.Diongo / Mbobine
10. Thiolom Fall /
Diokoul

Thilmakha
et de
Niakhène
THIES

Plans

4.3.2.

Selected SLM indicators in the Case Study Project

Land Cover and Land Use
Table 47. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Land cover (differentiating between
1) Remote sensing data
water surfaces, built land, bare land,
2) Participatory expert assessment
cropland, forests/woodlands, grazing
within workshops
land)
Land Use Systems defined by each
project
SLM Practices defined by each project

Units
ha and % of total
under each class

ha and % of total
under each use
system
ha and % of project
area where SLM
practices are applied

The project aims to reverse land degradation trends, affecting land covers in forest, pasture and agricultural
areas of the Groundnut Basin. The project document included a map showing the agricultural area, soil and
built areas, water, mangrove and five other unidentified land cover classes (Figure 6). The 2009 PIR reported
that a further evaluation and cartographic characterization of the vegetation coverage of intervention sites
had already been completed.
Figure 6. Map in Project Document

Pilot activities for the LADA and WOCAT projects in Senegal have already included the generation of national
maps of Land Cover, Land Use Systems and SLM Conservation Approaches at the national level at the Centre
de Suivie Ecologique (CSE) (Liniger et al. 2008, George and Petri 2010) (Figures 8 and 9). The project intends to
work with CSE to create a Geographical Information System. An outline for the GIS database has been created,
but work has not yet been completed (CSE undated). Nevertheless, sufficient geographical information on land
cover is already available in the project to meet the requirements for quantification of forest, agricultural and
pasture land covers, however, water, built and bare lands are not quantified (Table 48). As mentioned above,
the original project document included a map of these classes within the groundnut basin, but no figures are
now available from this map.
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Table 48. Land cover (ha and %)
Forest
Agricultural
Pasture
2,358 (3%)
591.5 (1%)
72,491 (96%)

Water, built, bare lands, and others
?

TOTAL
75,440 (100%)

Although the missing information on water, built and bare land covers appears to exist (see Figure 8), and the
project has arrangements for cooperation with CSE, where this information is held, still the information could
not be collected during the pilot testing activity and follow‐up period, despite a clear request from the project
to CSE in this regard. These capacity‐related issues are related to administrative dimensions of the project,
concerning the management of activities contracted to a partner institution, rather than undertaken in‐house.
Since these issues could be addressed, either by retaining the database management within the project, or by
improving relations with the responsible partner, the Land Cover indicators were not considered to be difficult
to achieve.
Information on land use in each of the project intervention areas is generated through the local land use
planning activities of the project. An example from the Mahecor Forest is shown in Figure 7. These maps are
not systematically collated into a central GIS database, although this would not be difficult to achieve.
Figure 7. Land Use Map of Mahecor Forest Intervention Area (from internal progress report)

Legend (in French)

Land Use Systems shown in the LADA map (Figure 8) do not correspond with the Land Use Systems
conceptualized by the PROGERT Scientific and Technical Committee during the pilot testing workshop. The
proposed alternative classes are listed below (Table 49).
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Figure 8. LADA Farming Systems, February, 2008 (Liniger et al. 2008)

Figure 9. SLM Conservation Approaches in Senegal, February, 2008 (LADA)

Agricultural land and salinized land areas are quantified by the Agricultural Statistics Department (DAPS) at the
level of the Departement. Irrigated agriculture is not considered by the Scientific and Technical Advisory
Committee to be significantly present in the Groundnut Basin, and was therefore not included amongst the
Land Use Systems. For pastoral land the project must rely on its own figures from within the project areas.
Concerning the forests, Classified Forests are mapped at the national level, but community managed forests
are not. In light of this situation, it will be possible for the project to report the areas of each LUS in the project
areas, which are known to the project offices, but not across the Groundnut Basin as a whole.
Following the pilot testing mission, the PROGERT provided quantifications of the land areas under different
land covers and land uses. Although the CST had insisted on the importance of including the category ‘Salinized
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agriculture land’, this category was not quantified. The inclusion, of this category was debated at some length
by the Committee, since `salinized land` is not a land use.
Table 49. Landcover and Landuse Classes As Defined by the PROGERT CST Members, June 2010
Pasture
Land cover
Forest
Agriculture
(ha and %)
Land use
(ha and %)
Fatick
Kaolack
Diourbel
Louga

Thies

1 Diaoulé
2Mbamane
3 Boyard
3 Koutal‐Sibassor
4 Keur Bame
5 Ndib Birane
6 Tok Ngol
7 Diongo‐
8 Baba
9 Keur Momar
Sarr‐Syer‐Nguer
10 Thiolom Fall‐
Diokoul
11 Kelle Guèye
12Ndiagne
13‐ Dakhar
14 Ngoundiane
15 Niakhène‐
Thilmakha
TOTAL (HA)

Communi
ty forest

26.5
30

Classified
forest

Intensified
agriculture
diversified

1,100

15
5

Samba
Koutal

Salinized
agriculture
land

Non
intensified
agriculture

Agro
pastoral

Sylvo
pastoral

9.5

25

22
13

15
27
60
25

17.5
10
23
5

47,634

200

13

20,714

10
2494
939
30

428

700
1,108.5

700
1,249.5

163.5

428

2,494
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Overall, the rapidly demonstrated ability of the project to provide maps and quantifications of land cover and
land uses demonstrates that these indicators are both Measurable and Achievable. However, in order to
monitor changes over time, additional work would be needed. The project does not have a system in place to
do this.
SLM practices to be implemented in each region are described, and in some cases mapped in the 11
management plans. These are described by type in the following section. Information on the total areas
covered by interventions including each practice type has not yet been centrally collated within the project.
Table 50. Summary findings
Project indicators
Land cover
Land Use Systems
SLM Practices

Measurability
Clear
Clear
Clear

Achievability
Achievable
Achievable
Achievable

Project‐Relevance
Direct
Direct
Direct

Productivity
Table 51. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
NPP (NDVI corrected)
RS and field validation
Yield of crops and other
1) Agricultural statistics (FAOSTAT, etc.)
products (milk, meat, woody
2) Household surveys
and non‐woody products)
3) Local market surveys
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Units
t/ha
Crops: t/ha
Woody biomass: t/ha
Grazing land: meat and milk:
t/ha and l/ha

Diversity of crop species in
productive use

Number of varieties
% of varieties sold at local
markets

The approach to land productivity taken by the PROGERT is broad. Land use plans are to take into account not
only agricultural production, but also other ecosystem services and functions, such as regulatory services (e.g.
watersheds, canopy maintenance) and provisioning services (medicinal plants, fodder, food, shade, wildlife
habitats, etc.). The project document indicates that agricultural yields in the Groundnut Basin fell by 3‐ 5%
annually over the past decade, depending on the crops. The project therefore has a target to increase yields of
millet and groundnut by 10% by Year 5. The 2009 PIR reported that three intensification models were being
tested in at least 20 dispersed plots in the Groundnut Basin and quantified yields. These were updated in the
2010 PIR.
Table 52. Reporting on crop yield s in 2009‐2010 PIRs
2009
Millet (kg/ha)
650
Maize (kg/ha)
800
Peanut (kg/ha)
700

2010
750
800
700

% increase
15%
0
14%

Annual productivity of major crops is reported by the Direction de l'Analyse, de la Prévision et des Statistiques
(DAPS), Ministère de l'Agriculture (Tables 52‐56) (and can be downloaded from www.countrystat.org). Data on
inputs to production are also available from the same sources. The available statistics are at the level of the
Delegation, rather than the Rural Community scale, which would correspond more closely with the project
intervention areas. The PROGERT team indicated that this information may be available locally, but would
need to be requested from the field units. So far, this has not been done. The baseline ecological
characterisation document contains some figures at the level of localities (CSE 2008).
The project aims to improve agropastoral practices for sustainable intensification of pastoral production, and
to meet energy needs (hay, fodder production to supply manure, tree planting for tree fodder and energy)
within rangeland load capacities. The project document indicates that animal pressure on woodland and
rangeland is approximately 1.0 Tropical Livestock Unit/ha. Indicators address practices without quantifying
productivity. On the other hand, the 2009 PIR does include a report of direct production of 235,703 plants by
the project in 5 ULPs. The local management plans for community forests include baseline inventories of
pasture and forest resources and productivity. Examples from the classified forest of Mahecor and the
Community Forest of Keur Bame are available (PROGERT 2010a, 2010b, 2010c).
The project intends to preserve the integrity of the land area of forests and pastures, rehabilitate degraded
forests, pastures and other common lands and plant fodder and trees. No indicators are articulated in terms of
biomass production. However, the Scientific and Technical Committee for the project agreed that estimation
of productivity in pastoral and forest systems could be produced in terms of kg of dry biomass production.
These could then be translated into capacity to support livestock for meat and milk production. The estimates
could not be obtained during the pilot testing period for inclusion in the report.
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Table 53. Groundnut production

DIOURBEL
FATICK
KAOLACK
LOUGA
THIES

Area
(ha)
8,488
24,735
28,078
35,933
10,169

2005
Yield
kg/ha
560
750
850
619
648

Prod
(t)
4,753
18,551
23,866
22,243
6,590

2006
Yield
(ha)
7,325
22,161
40,997
29,036
12,609

Area
(ha)
11,712
21,442
21,738
27,205
5,707

Prod
(t)
2,811
19,491
20,195
10,692
4,075

2007
Yield
kg/ha
434
330
233
200
328

Area
(ha)
8,550
22,455
32,231
29,865
7,723

Prod
(t)
3,711
7,410
7,510
5,973
2,533

2008
Yield
kg/ha
729
1,034
702
545
700

Area
(ha)
7,325
22,161
40,997
29,036
12,609

2009
Area
Yield
Prod
(ha)
kg/ha
(t)
120,383
726
87,428
110,412
1,409
155,549
160,666
1,037
166,684
199,488
754
150,318
68,586
927
63,567

Prod
(t)
5,340
22,914
28,780
15,825
8,826

Table 54. Other industrial crops 2009/10
COTTON
Yield
Prod
(Kg/Ha)
(T)

Area
(Ha)
DIOURBEL
FATICK
KAOLACK
LOUGA
THIES

41
47

659
674

Area
(Ha)
27
32

COWPEA
CASSAVA
Yield
Prod
Area
Yield
Prod
Area
(Kg/Ha)
(T)
(Ha)
(Kg/Ha)
(T)
(Ha)
50,899
348
17,730
666
5,573
3,712
21,780
504
10,982
1,357
6,571
8,919
2,512
437
1,097
1,684
8,000
13,476
89,024
407
36,276
30,396
399
12,135
25,668
8,426
216,272

WATERMELON
Yield
Prod
Area
(Kg/Ha)
(T)
(Ha)
2,552
5,282
13,480
1,878
11,486
21,568
992
20,000
19,830
2,006
6,000
12,034
5,656
10,034
56,750

SESAME
Yield
Prod
(Kg/Ha)
(T)
393
275
108
753
300
226
1,436
292
420
187

231
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Table 55. Horticultural crops 2009/10
Area
(Ha)
DIOURBEL 1,988
FATICK
291
KAOLACK
184
LOUGA
2,591
THIES
787

HIBISCUS
Yield Prod
(Kg/
(T)
250
497
306
89
300
55
247
639
148
117

OKRA
Area
Yield
(Kg/
(Ha)
229 10,000
86 7,000
123
500
672 10,000

Prod
(T)
2,294
602
62
6,720

Area
(Ha)

COURGETTE
Yield Prod
(Kg/
(T)

Area
(Ha)

29
41
381

6,000

BAMBARA
Yield Prod
(Kg/
(T)

400
400

Area
(Ha)

12
16

2,286

TOMATO
Yield Prod
(Kg/
(T)

Area
(Ha)

BEREF
Yield
(Kg/

Prod
(T)

1,469

1,200

1,763

Area
(Ha)

717 20,000 14,336
146

8,000

1,168

AUBERGINE
Yield Prod
(Kg/
(T)

198

10,000 1,975

442

10,000 4,420

SWEET POTATO
Area
Yield Prod
(Kg/
(Ha)
(T)

135

8,000

1,080

Table 56. Cereals 2009/10

DIOURBEL
FATICK
KAOLACK
LOUGA
THIES

Area
(Ha)
174,034
171,228
144,820
108,292
90,729

MILLET
Yield
(Kg/Ha)
649
852
776
455
695

Prod
(T)
112,917
145,862
112,432
49,323
63,036

Area
(Ha)
11,116
11,966
15,966
10,514
14,622

SORGUM
Yield
(Kg/Ha)
595
877
614
465
607

Prod
(T)
6,609
10,499
9,797
4,889
8,872
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Area
(Ha)
676
16,834
28,806
3,068
1,648

MAIZE
Yield
(Kg/Ha)
600
1,048
2,096
278
325

Prod
(T)
406
17,640
60,369
851
535

RICE
Yield
(Kg/Ha)

Area
(Ha)
433
583

3,500
1,833

Prod
(T)
1,515
1,069

Area
(Ha)

FONIO
Yield
(Kg/Ha)

Prod
(T)

The Government of Senegal is conducting a diversification policy through programmes supporting the export
of maize, bissap (Hibiscus) and sesame crops. The Senegal PRSP aims for crop diversification and increased
economic profitability in the groundnut basin (IMF 2007). The project logframe includes an objective to
increase in average crop diversity per household by 50% by Year 5. The project document mentions other
crops: e.g. hibiscus and maize, but does not quantify the share of production. No baseline is quantified for crop
diversity, and no quantification is reported in the PIR, although implementation of rainy season and out‐of‐
season production and fruit and forest production is reported on 75 hectares. DAPs statistics cover production
of these other crops at the level of the Delegation (Tables 53‐56).
Table 57. Milk and Meat Production in Selected Departements of Senegal (Source: M. NIANG, DIREL)
Milk production Area (km2)##
Meat production
#
(litres)
Kg meat/ha
Litres milk/ha
Department
(tons)
Kaolack
4,883
6,862,796
1,880
25.9
365.0
Kaffrine
5,006
7,146,927
11,102
4.5
64.4
Nioro
4,306
4,729,244
2,272
17.9
207.7
Fatick
5,858
5,276,711
2,646
22.1
199.4
Foundiougne
2,562
3,043,304
2,959
8.6
102.8
Gossas
2,837
3,995,204
2,330
12.1
171.4
Diourbel
1,935
2,175,233
1,175
16.4
185.1
Louga
4,280
677,245
5,649
7.5
119.9
Kébémer
3,360
3,881,200
3,823
8.9
101.5
Linguère
7,224
12,055,672
19,716
3.6
61.1
Thiès
2,930
2,200,325
1,673
15.6
131.5
#
1 ton = 1,000kg
##
1 km2 = 100 ha
The CST discussed the crop diversity indicator, and concluded that it was clearly defined and achievable, but
that the definition of diversity currently included in the guidance materials was confusing. The productivity of
each Land Use System was further discussed in relation to inputs required and the final value of the crop
produced (Table 58). Product prices are recorded by the Agricultural Statistics department.
Table 58. Productivity, inputs to production and value per ha in PROGERT land use systems
Forest

Agricultural

Pasture

Land Use Systems

Community
forest

Classified
forest

Intensified
agriculture
diversified

Salinized
agriculture
land

Non
intensified
agriculture

Agro
pastoral

Sylvo
pastoral

Water input

Rainfall
(mm/ha/yr)

Rainfall
(mm/ha/yr)

Rainfall
(mm/ha)

Irrigation
(m3/ha/yr)

Irrigation
(m3/ha/yr)

Rainfall
(mm/ha)

Rainfall
(mm/ha)

Livestock
watering
(m3/ha/yr)
Tons/ha/yr

Livestock
watering
(m3/ha/yr)
Tons/ha/yr

Kg of meat
and
milk
products/ ha

Kg of meat
and
milk
products/ ha

Number
species

Number
species

Carbon
sequestration

Tons/ha/yr

Tons/ha/yr

Tons/ha/yr

Tons/ha/yr

Tons/ha/y

Production

Kg of woody
biomass per
ha

Kg
of
woody
biomass per
ha

Tons/ha/yr

Tons/ha/yr

Tons/ha/yr

Diversity

Number
species

of

Number of
species

Number
species

Number
species

Share
of
dominant
varieties

Share
of
dominant
varieties

Share
of
dominant
varieties

Share
of
dominant
varieties

Share
of
dominant
varieties

Share of
dominant
varieties

Share of
dominant
varieties

Crop value

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

Net value (value‐
input costs)

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

US$/ha/yr

of
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of

Number
species

of

of

of

Increase in carbon storage in rehabilitated areas is mentioned as an anticipated global benefit of the project.
The project activities include efforts to control bushfires, which may also affect volumes of carbon storage and
release, but this is not considered or reported in these terms. The project has produced a baseline study of
carbon sequestration (Kaire 2009), and plans to repeat the assessment every two years.
Table 59. Summary findings
Project indicators
Carbon sequestration
NPP (NDVI corrected)
Livestock product production
Annual agricultural production
Crop diversity

Measurability
Unclear
Unclear
Unclear
Clear
Clear

Achievability
Achievable
Achievable
Achievable
Achievable
Achievable

Project‐Relevance
Direct
Direct
Direct
Direct
Direct

Water Availability
Table 60. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Water balance (available
1) National and local statistics (AQUASTAT, etc.)
water divided by water
2) Direct surveys of water users
extraction)
Rural population access to
1) National and local statistics (AQUASTAT, etc.)
safe drinking water
2) Direct surveys of household surveys

Units
% of volume

% of households

According to the PROGERT project document, from 1950 to 1994, the 400 mm isohyet retreated strongly
southward over Senegal, while the northern fringe was increasingly marked by the establishment of arid
conditions (less than 200 mm of rain). Local planning activities carried out by PROGERT addressing water
resource availability and project interventions include the construction of water harvesting structures and
dams for soil and water conservation (see example from Dakhar Mbaye basin in Figure 10). The project also
aims to improve adaptation to water scarcity through provision of seeds and absorbent polymers. The project
further intervenes in water use and availability for livestock through the construction of corridors for herds’
access to water and grazing land through rangeland areas.
During the field visit in the region of Thies, evidence of the success of water harvesting interventions in raising
the water table and restoring vegetation was showcased by a local NGO partner to the project. It would
therefore appear that there are impacts on water availability already achieved that could be quantified by the
project. Regarding access to safe water, the project will not affect water supply infrastructure, but is
anticipated to contribute to a reduction of sedimentation in rivers and streams. So far no measurements of
sedimentation levels appear in the PIR.
An important contribution made by the SLM project interventions such as water harvesting is to increase the
proportion of rainfall that is available to support vegetation and crop growth in the project areas, rather than
flowing out as runoff. Although the project area does not suffer from water scarcity in terms of available
resources and water demand, it is important that the resource should be in the right place at the right time.
The indicator, as presently defined, would not pick up on this achievement, which is specific to the context of
PROGERT. However, the project could choose to introduce its own refinements to the water‐related indicators,
if it was seen as useful to track this benefit at the project level. One means to measure this would be through
piezometers to detect rising water tables. In the absence of such apparatus, project staff have already
observed the return of vegetation to previously degraded areas as an indicator that water has become
available in the subsurface.
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Figure 10. Map of Dakhar Mbaye sub‐basin and proposed interventions

Under the proposed SLM indicator system, the issue of water availability should be addressed on a broad
scale, corresponding to the level of the Groundnut where the project is located, rather than focusing on the
field scale in isolation. The Scientific and Technical Committee for the project includes a Hydrologist from the
Agricultural Sector, but does not include a representative of the National Water Resources Department.
Contact was made with staff of the Department during the pilot testing mission to discuss the state of
available hydrological information on the Groundnut Basin. Relevant water resource availability assessments
do not appear to be readily available at the national level in Senegal and quantified projections of resource
availability and use are not included in strategic documents addressing environment and climate change
(World Bank 2010a, 2010b, 2010c).
At the present, the Land Use Systems identified by PROGERT are primarily rainfed, although groundwater is
also used for drinking by humans and livestock. The project document indicated that the GIS to be created for
the project would include information on water resources. The Groundnut Basin consists of a large number of
sub‐basins (Figure 11). Shapefiles identifying sub‐basins within the overall groundnut basin are already
available at CSE. Water resource availability within the sub‐basins consists of rainfall, surface water and
groundwater flows. Rainfall data by site and hydrological station is available in the site characterisations (CSE
2008). Water resource assessments including details of rainfall and wells are included in the local management
plans (see e.g. PROGERT 2010a). Following the pilot testing exercize, the project team obtained rainfall data
(Table 61).
In order to make a comprehensive assessment of water resource availability, it would be desirable to include
groundwater reserves as well as rainfall, runoff and surface water, since wells are an important water source in
the project area for both humans and livestock. Previous investigations of groundwater availability in the
Groundnut Basin include a detailed study by carried out by JICA in Louga and a study conducted by the
Department of Hydrology in 2002. Further information on available studies is available from a documentation
center at the Department of Hydrology. These include a national groundwater model that could be subdivided
to the scale of the Groundnut Basin, as well as several hydrological studies of different sub‐basins, although
coverage of the Groundnut Basin as a whole is not considered comprehensive.
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Figure 11. Hydrographic System of Senegal (World Bank 2010a)

Table 61. Available Meteorological Information
Meteorological Station
Observation Period
Diourbel
1951‐2006
Louga
1951‐2006
Linguère
1951‐2006
Nioro du Rip
1951‐2006
Kaolack
1951‐2006
Fatick
1951‐2006
Rufisque
1951‐2006
Thiès
1951‐2006

Annual Rainfall (mm)
570
355
438
778
652
604
466
536

The Scientific and Technical Committee agreed that rainfall water inputs to the various land use systems could
be determined from the available meteorological information. However, groundwater use by humans and
livestock would require more work to estimate. This could be done where there are generic volumetric
estimates of livestock water needs per head and/or extraction data from wells (A proportion of water from
these sources is used by the human population. A method to separate out these water uses from the total
extraction volumes would be needed, e.g. in terms of percentage or a per capita water use estimate). The
Committee concluded that it could be possible to assess water use and availability more effectively in some of
the fifteen sites than in others. The PROGERT should therefore evaluate this possibility separately for each site.
For one or two sites, such estimates may be readily achievable, but probably not for all.
Overall, there appears to be a lack of hydrological information in this case. The hydrological division has
recently installed a network of piezometers in the basin, which may in time improve the available data on
groundwater. However, significant gaps in field data are likely to remain. In light of these gaps, a pragmatic
approach to modelling water availability and the anticipated effects of SLM interventions could be useful. It
would be advisable to maintain coordination with other interested Agencies to ensure that the project uses
the best available information as the basis for modelling and estimation of available water resources. For this
purpose, the IRD and World Bank were identified as Agencies considered likely to support parallel relevant
hydrological modelling activities, possibly through work addressing issues such as climate change. The project
has established communication with both agencies.
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According to the National Water Resources Plan (PAGIRE), water demand in Senegal is continuously growing,
particularly to meet the national target to increase the extent of irrigated land by 15,000 hectares of irrigation
projects per year in various parts of the country, and to boost the ratio of irrigated acreage to total crop
acreage from 4 percent in 2005 to 10 percent before 2010 (IMF 2007). Domestic water use is also increasing
under the national programme for drinking water and sanitation (PEPAM) (World Bank 2010a) and Senegal
expects to achieve the MDGs by 2015. Before 2010 (i) 200 new multi‐village water supply systems
(AEMV)/village water supply systems (AEV) in rural areas; (ii) 150 extensions, including building 70 water
towers and 200 modern wells; and (iii) consolidation of existing infrastructures and further extension of
networks and subsidized connections in urban and periurban areas are anticipated (IMF 2007). The
Questionnaire Unifié des Indicateurs de Développement (QUID), implemented in 2001, showed higher levels of
water access in Dakar, Ziguinchor and Thiès than in Louga and Diourbel.
The Senegalese authorities aim to provide 35 litres/person/ day of drinking water supplies in 2010, thanks to a
programme for installation of wells in villages with more than 1000 residents. In the rural sector, the rate of
reasonable access to drinking water increased from 56 percent in 2000 to 64 percent in 2004. Specific
consumption rates are still very low. Users of standpipes, representing 35 percent of rural households,
consume no more than 20 liters per day per person. Moreover, significant risks of interruption to the drinking
water service still persist, because the management of motorized water pumps is unreliable (IMF 2007).
Since the CST anticipated that rural agricultural services should be able to provide information on wells and
water use, meteorological data can be obtained and the INS routinely collects data on household water access
at the level of rural communities, the indicators are considered partially achievable. However, this information
remains to be collected. The most significant remaining challenge concerns the assessment of available and
used groundwater resources.
Table 63. Summary findings
Project indicators
Measurability
Proportion of total
Unclear
water resources used
Access to safe drinking
water

Clear

Achievability
Partially achievable –rainfall only
Basic estimates land use water
requirements needed
At the level of rural communities

Project‐Relevance
Direct

Indirect

Human well‐being
Table 64. Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Rural population below
1) National statistics (e.g.: LSMS, census, MDG reporting)
the poverty datum/line
2) Rapid appraisal and household and farm budget surveys
(fixed general datum)
Chronically
undernourished children
under 5 in rural areas
Maternal mortality ratio

1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals
1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals

Units
% of rural
population
% of children
under 5 in rural
areas
Number of
maternal deaths
per 100,000 live
births

The poverty reduction strategy for Senegal (DSRP‐II) describes the rural land as the growth engine of Senegal,
employing 60% of the population, even though the yields of cereals have stagnated or fallen since the 1960s
(World Bank 2010a). Land degradation reduced the value of produce obtained from agriculture livestock and
forest land uses by US $262 million per year over the decade 1990‐2000, according to the 10th Plan
d’Orientation pour le Développement Économique et Social (2002‐2007).
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The project is expected to improve the standard of living of the populations and achieve poverty alleviation
among rural producers in order to prevent land degradation. The project is also intended to contribute to
decreasing emigration from rural areas. There is an income and poverty‐related target, but reporting in the
2009 PIR focuses on apiculture activities implemented, not quantified effects on income.
The national poverty line is related to consumption of 2,400 calories per person per day. The first household
budget survey in 1994 reported 57.9% of households below this level, while the Questionnaire Unifié des
Indicateurs de Développement (QUID), placed the figure at 53.9 in 2001 (Government of Senegal 2003).
Further information on poverty is included in the PRSP (IMF 2007).
The project document lists poverty rates by region, as follows: the proportion of poor households is 59.2% in
Louga, 65.3% in Diourbel, 68,4% in Thiès, 75.7% in Kaolack, and 81.4% in Fatick. 4% of households in the GB
had monthly incomes less than CFAF59,500. This is referenced to data published by WFP in 2005. A national
poverty survey, undertaken during the year 2005‐2006 has since been published (ANSD 2007). 2005 can be
considered the baseline year for the project. Another national poverty survey is anticipated this year,
coinciding with the Mid‐Term of the project. In order to relate nationally collected data on poverty levels to
the project areas, which are at the rural community and village levels, it will be necessary to request the
relevant data from the National Statistics Institute. This process was initiated by PROGERT during the pilot
testing, but after three months, no further data had been received.
The Scientific Committee agreed that the project could calculate the net value of production in the project
intervention area on a per hectare basis, and divide the total by the number of households in order to
estimate what difference the income generated could make to households in relation to the national poverty
line. The CSE is working on a livelihood and food security mapping exercise, which is anticipated to generate
geo‐referenced results including the project area. This may enable further refinement of calculations regarding
income levels and poverty within each land use system addressed through the project.
There is no specific engagement with the issues of maternal health, and child malnutrition that are to be
considered in the KM:Land indicator pilot testing, and the Scientific Committee did not see a direct
relationship between these indicators and the project activities, although there is high level of attention to
gender issues in the project, including for example credit funds targeting women and a workshop held to
discuss gender issues. Relevant national objectives for the achievement of the Millennium Development Goals
include a reduction of the percentage of children under five who are malnourished, from 20% in 2000 to 3% in
2015, and a three quarters reduction in the maternal mortality rate to be achieved between 1990 and 2015
(Government of Senegal 2003).
Data is collected on both of the MDG‐related indicators in the Demographic Health Survey (DHS). The most
recent survey was conducted in 2005 (Ndiaye and Ayad 2006)8. The survey will be repeated this year. Since the
database is geo‐referenced, it would be entirely possible for the PROGERT to integrate the dataset with the
GIS system that is being created in order to identify information generated within the project area, should the
project decide to adopt this indicator.
Child malnutrition is still prevalent in Senegal, particularly in the rural areas. Nonetheless, data from the
Demographic and Health Surveys DHS II and IV (1992 and 2005) and MICS I and II (1996 and 2000) surveys
show that the nutritional status of children under five years of age has improved. Between 1992 and 2005, the
prevalence of weight insufficiency (weight/age) fell from 20% to 17%; stunting (size/age) dropped from 22% to
16%; and thinness (weight/size) decreased from 9% to 8% (IMF 2007).
At the time of the most recent MDG assessment, the rate of maternal mortality was considered to be high
(510 deaths per 100,000 live births). However, it is one of the lowest in Africa. In Sub‐Saharan Africa, the
average was 1,100 deaths per 100,000 live births. Progress was being made in the number of assisted births,
which increased from 45% in 1992 to 49% (Government of Senegal 2003).

8

The georeferenced results of the completed surveys are available at: http://www.measuredhs.com/accesssurveys/search/start.cfm.
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The project does not incorporate any household surveys to assess any of the well‐being related indicators
directly. This would either require coordination with other initiatives having sufficient resources, or an addition
to the project budget. A less costly approach to increasing data collection on these indicators could be to
incorporate systematic data collection from the beneficiaries of alternative income generating schemes and
other activities implemented by the project.
Table 65. Under 5 malnourished (Ndiaye and Ayad. 2006)
Region
%
Diourbel
9
Fatick
7
Kaolack
6
Louga
12
Thies
6
In light of the findings described above, the poverty related indicator is considered clear and achievable, but
the MDG‐related indicators were considered less relevant to the project. Although they might be achievable,
there did not appear to be a strong justification for the project to collect the information since effects on the
indicators were not anticipated to result from the project activities.
Table 66. Summary findings
Project indicators
Percentage of rural population below
the poverty datum/line (fixed general
datum)
Proportion of chronically
undernourished children under the age
of 5 in rural areas
Maternal mortality ratio

Measurability
Clear

Achievability
Achievable at level of rural
community

Project‐Relevance
Direct

Unclear

Achievable at level of rural
community

Indirect

Unclear

Possibly achievable. Low
priority for the project.

Very Indirect
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4.4.

Case 4: Sebana Yegua Watershed, Dominican Republic

Project Title: Demonstrating Sustainable Land Management in the Upper Sabana Yegua Watershed System
4.4.1.

Background to the Project

The Full Sized Project is implemented by the Sur Futuro Foundation NGO in partnership with the Dominican
Secretariat for Environment and Natural Resources and UNDP. The GEF grant to the project was US
$4,596,919, and anticipated co‐financing included US $21,108,964 from the Dominican Government and US
$4,353,725 from other sources. The total budget amounted to US $30,059,608. The project has been under
implementation since 2006, and the MTR was completed in June 2009.
The intervention area is identified as the greater Upper Sabana Yegua Watershed System, which covers a total
of 1,660 km2 and consists of the catchments of three rivers (Yaque del Sur, Grande del Medio and Las Cuevas).
The principal geographical area of intervention of the project will be the productive landscape (not including
protected areas). The Upper Sabana Yegua Watershed includes parts of three different Provinces, La Vega,
Azua and San Juan de la Maguana, which are in turn part of three different larger Regions, El Valle, Enriquillo
and Valdesia. The area is sub‐divided into 4 municipios (Padre Las Casas, Bohechio, El Guayabal, and
Constanza) and the Distrito Municipal de Las Lagunas (Figure 12). Within these, there are 12 secciones and 159
parajes.
Figure 12. Location of the Project Area and Inset Showing Principal Rivers and Municipio Boundaries

At the time of the last census there were 77,000 inhabitants (Censo 2003), including 18,000 in urban areas
such as Padre Las Casas and Constanza. The rural population is around 42,000 people. The project has grouped
the administrative communities into 8 zones (Table 67).
Table 67. Zones and Communities in the Upper Sabana Yegua Basin
#
ZONA
COMUNIDADES
1 Padre Las Casas El Cigual, Monte Bonito, Las Lagunitas y Villa Los Indios y Palomino
El Palero, El Tetero, Vallecito, La Fortuna, El Gramaso, Fondo Viejo, El Roblito y Los
2 Las Cañitas
Rodríguez.
3

Los Fríos

4

Bohechío

5

Las Lagunas

6
7

La Siembra
Guayabal

8

Constanza
Total

Los Guayuyos, El Montazo, El Recodo, El Jengibre, Los Montacitos, Las Cuevas y La
Cucarita
Boca del Arroyo, Los Severinos, Arroyo Cano, La Vereda, El Palmar, Gajo Largo, La
Guama, Buena Vista, El Coco, Loma del Yaque.
La Meseta, El Limón, Juan Luciano, Botoncillo, Gajo de Monte, La Majaguita, Laguna
de Castilla, El Joval y Boca de Las Lajas.
Derrumbado, El Desecho, Periquito, Los Naranjos.
La Guama, Arroyo Corozo y El Recodo.
Arroyo Grande, Monte Llano, El Convento, El Castillo, La Siberia, Pinar Parejo, Los
Limoncitos.
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Table 68. Relation of Administrative Sub‐divisions to Hydrological Sub‐basins (Arias et al. 2007)
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3.4.2. Summary of Findings
Land Cover and Land Use
Table 69. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Land cover (differentiating between
1) Remote sensing data
water surfaces, built land, bare land,
2) Participatory expert assessment
cropland, forests/woodlands, grazing
within workshops
land)
Land Use Systems defined by each
project
SLM Practices defined by each project

Units
ha and % of total
under each class

ha and % of total
under each use
system
ha and % of project
area where SLM
practices are applied

Implicit in the structure of the indicators is an assumption that there will be a defined project area,
corresponding to an administrative or ecologically defined area, and that within this area, SLM practices will be
implemented in specific locations, often through a demonstration approach. This assumption is borne out in
this project.
Land cover, land use and SLM practices are all directly relevant to the project. A Land Use Master Plan
classified and mapped the current and recommended land uses for the area before the project began,
identifying 80% of the area (62,953 ha) subjected to use which is incompatible with its biophysical
characteristics (e.g forest conversion, burning, hillside tillage, and reduced fallow) (JICA, 2002) (Figure 13). The
project has continued to work towards the desired changes in land uses (Sur Futuro 2008a). The project
approach focuses on demonstrating SLM in a series of selected farms (Fincas) (Rivera et al. 2007).
Figure 13. Map of Land Uses in the Upper Sabana Yegua Produced in Project Preparation Phase

In the biophysical baseline study (Vicioso et al. 2007), changing land cover and land uses were analyzed over
the years 2003 and 2008 (Table 70). It is notable that the cover and use definitions are not separated in this
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classification. Therefore, in order to fit to the model propped by LADA, WOCAT and KM:Land, some minimal
adjustment to the presentation is needed.
Table 70. Analysis of Changing Land Covers and Land Uses 1984‐1996‐2003 (Vicioso et al. 2007)

The project already has indicators relating to forest land cover, with changes anticipated to be measurable
within the project durations. The project is effectively reporting changes of forest cover, agroforestry and
coffee production in hectares in the 2009 PIR. The project also has targets and indicators relating to
sustainable land uses and management practices, and foresees changes in these during the project duration.
These include a target to enhance sustainable land management directly on at least 9,000 ha of land during its
implementation, with a total indirect effect on the management of the entire area for a total of 166,000 ha
after the full implementation of the Master Plan after 15 years. Descriptions of SLM models for irrigated
production, agroforestry, silvopastoral production and forestry were included in the project document, and
have been the subject of a follow‐up study on 470 demonstration farms, illustrating the integration of the
different models (Figures 14 and 15) (Rivera et al. 2007, Sur Futuro 2008b).
Figure 14. Present land use pattern

Figure 15. Proposed land use pattern

The assessment of demonstration farms reported the area covered in 2009, and targets for 2018 (Table 71)
(Rivera et al. 2007). Since it has come under implementation, the project has succeeded to generate land cover
and land use maps at 3m resolution. In light of this, the 300m resolution GLOBCOVER dataset recommended in
the guidance materials is of little additional interest in this case. The maps were generated and analyzed,
following the donation of a set of high resolution satellite images. However, there is no indication that any
similar donation will provide further images on which to identify the effects of the project on land cover and
land use at the time of completion. This may rely entirely on the projects own database.
52

Within the project GIS, individual demonstration farms on which the SLM practices promoted are effectively
plotted as polygons, and other farms where practices have been adopted are plotted as points.
Table 71. Estimated and Target Coverage of Demonstration Production Models (ha)
Year
coffee
silvo pastoral
agroforestry
silviculture
2009
700
1600
4000
3700
2018
5500
5000
20370
3200

TOTAL
9000
62870

The GIS is effectively managed within the project and contains information from socioeconomic and
production‐related farm surveys. The collection of this data is integrated with the distribution of assistance
from the project to farms in the project area. When farmers request seedlings or other assistance, they are
invited to fill out a questionnaire. In most cases, they are willing to do so.
The database includes information on the SLM practices that the project is setting out to promote, but not on
unsustainable land uses and land use practices that the project is seeking to replace e.g.: shifting agriculture
(51,363 ha /64%), irrigated agriculture (8,804 ha / 11%), grazing (2,088 ha /2.6%), and plantation forestry.
Overall, the project has demonstrated that these indicators are Measurable, Achievable and Project‐Relevant.
Table 72. Summary findings
Project indicators
Land cover
Land Use Systems
SLM Practices

Measurability
Clear
Clear
Clear

Achievability
Achievable
Achievable
Achievable

Project‐Relevance
Direct
Direct
Direct

Productivity
Table 73. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
NPP (NDVI corrected)
RS and field validation
Yield of crops and other
1) Agricultural statistics (FAOSTAT, etc.)
products
2) Household surveys
3) Local market surveys
Diversity of crop species in
productive use

Units
t/ha
Woody biomass: t/ha
Grazing land: meat and milk:
t/ha and l/ha
Crops: t/ha
Number of varieties
% of varieties sold at local
markets

The project aims to improve productivity in forestry, agroforestry, livestock and coffee production systems. In
light of this, the indicator is considered relevant. Overall, the logframe does not contain indicators relating to
productivity in terms of volumes, rather than area, as required for the global SLM indicator system.
Improvement of forest productivity is achieved through reforestation and testing of promising forest species,
such as gravilea, ciprés, cedar, and sabina, among others, in various silvicultural patterns, ranging from pure
plantations to rows, live fences, scattered trees in fields and pastures and enrichment planting in degraded
forest areas. Native species are preferentially promoted, and the emphasis is on the development of small
scale plantations, scattered throughout the landscape, respecting local variations in conditions, with diverse
age and canopy structure in order to maximize soil protection effects and biodiversity. A forestry model using
plantations with certificates and protected forests in fragile areas of the watershed is promoted through the
project. Drip irrigation systems have been installed in some areas to support fruit trees and organic production
(Rivera et al. 2007). Sale and exchange of high performing seeds between farmers are promoted, together with
training in seed collection, processing and storage. Capacities to prevent and control fires are supported by
training and equipping committee, brigade and communications team members.
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The project document translated the intended conversion of 36,000 hectares of non forest to forest cover into
an estimated increase in carbon storage of 144,000 tons per year, while avoided removal and burning of
vegetation are anticipated to reduce emissions of CO2 into the atmosphere. No further details on calculation
methods used to generate these estimates are included in the project document, and reporting is not pursued
through the logframe and PIRs. In its Draft 2010 Tracking Tool report, the project indicated that impacts
achieved on increases in biomass and above ground carbon were little (5‐20%), as were those on soil organic
matter/below ground carbon, since the project is a demonstration project and will only result in large impacts
when the demonstrated models are replicated. Nevertheless, the area impacted was reported to be 4,361 ha.
Concerning increases in wood production, the project reported these also to be little (5‐20%), while increases
in wood quality, forest diversity and non‐timber forest production were reported to be negligible (0‐5%). The
project reporting focused on the information collected through the database of seedlings and other materials
distributed, reporting the number of plants distributed in the 2009 PIR.
Concerning the measurement of biomass, as required for the SLM global indicators, the indicator was
considered difficult to measure and report. A study on reforestation touches on the quantification of biomass
in three selected areas, but the project does not seek to generalize (Pasante, 2010). At the national level, a
rapid assessment of carbon sequestration potential in the forests of the region indicated that the biomass
production was low, and the generation of detailed estimates was therefore not pursued.
With regard to livestock production, the project document indicates that bovine production is a permanent
form of land use and generates important income, although overgrazing of unimproved pastures is common.
An agro‐ecological soil use classification study conducted during the PDF‐B phase established that close to 50%
were for livestock use. The project document described a strategy for taking advantage of notable increases in
the market for sheep meat through its promotion and marketing in extensive areas of the watershed. Model
farms introduce improved pastures and shade trees, breeding for high production roots, pasture rotation, the
establishment of fodder trees and use of temporary stabling, and use of manure in organic fertilizer
production. The emphasis is on the integration of livestock production with other components of farming
systems through a silvopastoral model to improve the net productivity and benefit of the system (Rivera et al.
2007).
However, the MTR identified a lack of focus on livestock‐related issues (Henning and Herrera‐Moreno 2009).
This was weakening the project’s ability to compare the benefits of SLM to unsustainable overgrazing land
uses. In the draft Tracking Tool, the project reported negligible (0‐5%) impacts on grazing capacity and animal
production, commenting that since activities associated with the livestock program are in the initial
implementation phase, therefore, no results can be reported yet. However, if no system and methods are in
place to track these results, it may also be difficult to capture them later.
Discussion of the indicator requirements to measure meat and milk production revealed that this would be
difficult to achieve in this project. Systematic livestock production surveys do not exist. The only option would
be to collect data from Agents selling livestock. This would not be a full representation of the productivity. Milk
production could also not be assessed. There is a livestock production association in the Dominican Republic,
however the availability of information through this investigation was not investigated during the pilot testing
mission. Members of the project team interviewed did not consider that they could generate estimates of
livestock production capacity based on biomass measurements. This may be a question of capacity in the
implementing institution. It may also be related to the wider national capacity issue described above in
relation to the measurement of biomass.
Regarding crop production, the greatest land area is devoted to the production of red beans (21.9%), pigeon
peas (15.26%), black beans (9.19%), maize (8.35%), coffee (3.8%), avocado (2.81%) and potato (1.59%) (Arias
et al. 2007). The project focuses on the promotion of coffee production because in the higher parts of the
Upper Basin, other crops can increase erosion, whereas coffee plants improve soil conservation and produce a
high quality product that is rated as a regional `speciality`. The project strategy includes both support to CBOs
and coffee farmers federation to improve access to these markets, and also demonstration activities and
training to promote production techniques including diversified coffee production together with high value
wood species and fruits in an agroforestry model. The project also promotes agroforestry mixing fruit trees
(e.g. avocado, mango and others) with annual crops. In these systems soil conservation and water‐efficient
irrigation systems are promoted.
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National agricultural statistics for crop production are published annually by the Ministry of Agriculture for a
wide range of fruit and vegetable crops at the level of the region. These are published in local units tareas,
which can be simply converted to hectares (1 ha = 16.9 tareas). Since the project area cuts across three
regions, El Valle, Enriquillo and Valdesia, this unit is not ideal for the project. Extrapolation from the project`s
own database would be a better way to estimate production levels in the project area. Nevertheless, the
global SLM indicators are defined in relation to national agricultural statistics in the hope that this will make
them achievable for all projects. Data on the use of inputs to crop production is held by Customs and the
Central Bank9 as well as agriculture. It is understood that the project database holds information on water,
chemical inputs and labour.
An interesting conceptual challenge is posed in this case in relation to the present definition of the global SLM
indicators concerning the principal crop (for which production should be reported in terms of tons produced
and % of total production). The project team define the principal crop as coffee, even though this is not the
most widely produced crop at the project outset, nor is it yet proved to be the most profitable in monetary
terms for the farmers. This issue in the identification of which crop(s) should be the focus of the volumetric
productivity indicator may require further attention in the definition of the indicator. The reporting of coffee
production in tons per hectare was entirely achievable. Across the region as a whole, coffee production, as
reported in national agricultural statistics was 0.6 tons per hectare. The project GIS database contains details
of coffee production and value on each of the individual demonstration Fincas. This has been analysed
according to a serious of size classifications, since the value of coffee produced on larger farms can be greater.
A degree of complexity included in the available report on coffee production prevented its extraction and
inclusion in this report for comparison to the regional figure.
In the draft LD Tracking Tool, the project has not reported large impacts on increasing crop yields or reducing
requirements for inputs, e.g. water (Table 74).
Table 74. Draft Tracking Tool: Agriculture Indicators
Area Impacted
(ha)
Increased crop yield Negligible (0‐5%)
Increased fodder n/a
production
Increased fodder n/a
quality
Reduced irrigation Little (5‐20%)
40
demand
Increased irrigation Little (5‐20%)
40
effectiveness

Specify, Comments, or N/A
Fruit tree crops are not in production yet
Increase in fodder production has not been promoted
Fodder quality improvement has not been promoted
Dripping and microsprinkler systems
Dripping and microsprinkler systems

Diversity of production is highlighted as an objective for SLM in each of the systems and a number of relevant
species are listed but not quantified in terms of percentage share of production. In the draft GEF‐LD Tracking
Tool, the project team has reported a little (5‐20%) impact on increased plant diversity on farms.
Overall, the crop production indicators are more achievable than the NPP‐related and livestock production
indicators. This is problematic for assessment of the overall productivity of the system and tradeoffs between
different land use choices. If a structured requirement for indicators had been in place from the outset, the
project would have managed to monitor these indicators, and would have a stronger and more compelling
database as a result.
Table 75. Summary findings
Project indicators
Carbon sequestration
NPP (NDVI corrected)
Livestock product production
Annual agricultural production
9

Measurability
Unclear
Unclear
Unclear
Clear

Achievability
Unachievable
Unachievable
Unachievable
Achievable

This was not investigated further during the pilot testing due to time constraints.
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Project‐Relevance
Direct
Direct
Direct
Direct

Crop diversity

Clear

Achievable

Direct

Water Availability
Table 76. KM:Land SLM Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Water balance (available water 1) National and local statistics (AQUASTAT, etc.)
divided by water extraction)
2) Direct surveys of water users
Rural population access to safe 1) National and local statistics (AQUASTAT, etc.)
drinking water
2) Direct surveys of household surveys

Units
% of volume
% of households

The project has objectives directly addressing water availability and access by reducing the effects of
sedimentation and deforestation on water supplies available from the dam. Water use for irrigation will be
reduced through incentives to save irrigation water and to use drip‐irrigation or other efficient irrigation
techniques in the scheme for payments for water‐related environmental services. In addition to these, the
reforestation of hillsides can be anticipated to influence infiltration and runoff patterns in the Upper Basin.
Background information in the project document addresses water availability and demand from the Lower
Basin, placed on the dam in the Upper Basin. Water availability was only 4% above demand, and that the dam
had already lost 24% of its capacity due to sedimentation. The maximum capacity of the dam is calculated at
354 million m3. Project activities aim to directly impact water access through a scheme for water services to
deliver water to 10,000 families from the dam and a new major aqueduct projected to serve 640,000 over the
next five years. The PIR reported that the estimated loss of capacity in the dam had been revised from 24% to
13% but erosion monitoring was not providing accurate results and methods required revision (Lahoz and
Lafontaine 2010).
Since water supplies in the Upper Basin come from surface water sources, such as streams and rivers,
groundwater, assessment of water availability is less challenging than it is in regions depending on deep
groundwater resources. Annual water availability in the Upper Basin depends simply on rainfall. This is
regularly measured by meteorological stations. In dry years, the rainfall varies from 600 mm in the area around
the dam to 1,400 mm in the higher areas (Table 77).
Table 77. Average Annual Rainfall in the Upper Sabana Yegua Basin (Vicioso et al. 2007)
Sub‐basin
Climatic Station
Altitude
Average Annual Rainfall
Alta del Rio Yaque del Sur
Rio Las Cuevas
Padre Las Casas
510
763
Guayabal
710
1,107
Rio En Medio
El Tetero
1,340
1,309
Constanza
1,215
944
Three major sub‐basins and twenty‐four micro‐basins have been identified within the Upper Basin. The volume
of runoff and river flow is monitored in each sub‐basin by INDRHI. In 2009, INDRHI produced a water balance
study for the entire basin, including the Upper and Lower portions under the National Water Plan, using the
Pitman method. During the pilot testing visit to INDRHI, it was agreed that a copy of the report on the water
balance study will be made available to the project.
Water demand in the Upper Basin is distributed amongst the following uses (Vicioso et al. 2007):
 Irrigation
 Human consumption
 Animal consumption
 Energy generation
 Fish and aquatic species
 Tourism and recreation
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Figure 16. Map of Sub‐basins in Project GIS Database (Vicioso et al. 2007)

In 2010, for the first time, the project was requested to provide information on effects on water availability in
a draft tracking tool. This was difficult to do effectively.
Table 78. Draft Tracking Tool: Water Indicators
Indicator
increased water quantity
increased recharge of aquifer
Reduced risk of drought

Section

Specify, Comments, or N/A

LD2: Ecosystem Benefits of SLM/SFM: Provisioning
Services at Project Site and Surrounding Area
LD2: Ecosystem Benefits of SLM/SFM: Regulating
Services at Project Site and Surrounding Area
LD2: Ecosystem Benefits of SLM/SFM: Regulating
Services at Project Site and Surrounding Area

increased water availability
(groundwater, springs)
reduced downstream flooding

LD2: Ecosystem Benefits of SLM/SFM: Offsite benefits

increased stream flow in dry
season/ reliable and stable low
flows
reduced downstream siltation

LD2: Ecosystem Benefits of SLM/SFM: Offsite benefits

reduced groundwater / river
pollution
improved buffering / filtering
capacity (by soil, vegetation,
wetlands)
Increased drinking/household
water availability/quality

LD2: Ecosystem Benefits of SLM/SFM: Offsite benefits

LD2: Ecosystem Benefits of SLM/SFM: Offsite benefits

N/A
N/A
Medium (20‐50%)
From tree planting, reservoir
construction, water use trainig and
improved capacity in the dam reservoir
From reforestation, SLM practices, fire
prevention and awareness activities
about protected areas conservation.

LD2: Ecosystem Benefits of SLM/SFM: Offsite benefits

LD2: Ecosystem Benefits of SLM/SFM: Offsite benefits

NA

LD2: Household indicators

Negligible (0‐5%)

The baseline biophysical study for the project included the calculation of water demands for each type of crop
and irrigation system in the project area (Table 79‐82). If combined with the land use data, these estimates
could enable annual volumes of water use to be calculated. Although the demonstration activities created by
the project will affect only a minute percentage water availability through water harvesting and irrigation
systems, modelling of with‐ and without‐project scenarios over the longer term would enable effects to be
communicated.
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Table 79. Areas sown and harvested over the previous two years in Padre las Casas
Hectares
Hectares
Crops
Crops
Sown
Harvested
Sown
Harvested
Arroz flor
86
107
Pepino
6
12
Habichuela
229
233
Molondrón
0
1
Maíz
59
63
Otras hortícolas
12
8
Sorgo
0
1
Tabaco
3
4
Gandul
48
56
Lechosa
3
8
Maní
23
10
Aguacate
0
16
Plátano
3
9
Melón
14
18
Guineo
1
0
Cítricos
1
145
Yuca
72
76
Sandía
6
2
Batata
78
89
Mango
0
1
Cebolla
31
44
Coco
0
2
Ají
23
33
Sábila
6
3
Berenjena
18
12
Pastos Naturales
0
403
Total: Sown = 722 ha, Harvested = 1,356 ha
Table 80. Extent of Irrigated Area in Padre Las Casas
Irrigation area
Irrigation System*
Irrigated area (ha)
Padre las Casas** I
924.23
6,541
Padre las Casas II
121.59
Bohechío
21.31
Total
1,067.13
* Total number of users: 612, ** Length of irrigation system 5,156.1 metres

Total volume
(hm3/year)
6.05
0.79
0.14

Padre las Casas

Table 81. Water demand in standard irrigation systems
Irrigation Method
Irrigation System
Application efficiency
(%)
Franjas
30
Gravity
Surcos
45
Inundación
65
Aspersión
75
Pressure
Micro‐aspersión
85
Goteo
90

6.98

Unit demand
(l/sec ha)
2.66
1.77
3.25
1.12
0.89
0.45

Table 82. Alternative water requirements in the 9 areas of the Upper Sabana Yegua
Gravity
Pressure
Terraces
Furrows
Flooding
Spray
Micro
Site
Slope Area
Spray
(%)
(ha)
Demand, l/sec/ha
2.66
1.77
3.25
1.12
0.89
Water requirement in litres per second
La Siembra
0‐4
23
61.18
40.71
74.75
25.76
20.47
Los Fríos
0‐4
51
135.66
90.27
165.75
57.12
45.39
Las Lagunas
0‐4
63
167.58
111.51
204.75
70.56
56.07
Las Cañitas
0‐4
71
188.86
125.67
230.75
79.52
63.19
Maldonado
0‐4
146
388.36
258.42
474.50
163.52
129.94
Guayabal
0‐4
179
476.14
316.83
581.75
200.48
159.31
Padre Las
0‐4
577
1,534.82
1,021.29
1,875.25
646.24
513.53
Casas
Palero
0‐4
745
1,981.70
1,318.65
2,421.25
834.40
663.05
Bohechío
0‐4
747
1,987.02
1,322.19
2,427.75
836.64
664.83
58

Drop

0.45
10.35
22.95
28.35
31.95
65.70
80.55
259.65
335.25
336.15

El Coco
Total

0‐4

809
3,411

2,151.94
9,073.26

1,431.93
6,037.47

2,629.25
11,085.75

906.08
3,820.32

720.01
3,035.79

364.05
1,534.95

Household access to water was addressed in a socioeconomic survey carried out in the Upper Basin, focusing
on whether or not households had a water supply inside the dwelling (Arias et al. 2007) (Table 83).
Table 83. Household access to water (Arias et al. 2007)
Community
Palomino
El Cajuil
Monte Bonito
El Cigual
Las Lagunitas
Villa Los Inios
Cantidad
Porciento

Water
5
0
16
1
6
22
50
61.72

A recent assessment by the Dominican Statistics Office compares available figures for households with water
inside the house to those with access to safe water supplies (Table 84). This review identifies sources of
information on access to water and availability of information over the project duration.
Table 84. Population with access to improved drinking water supply (%)
2005
2006
National Household Surveys (ONE)
78.3
75.0
urban
85.3
78.1
rural
63.4
68.7
Demographic Health Surveys
urban
rural
Dwellings with access
70.4
70.9

2007
80.2
87.9
64.7
86.1
91.7
73.3
75.8

2008

2009

77.1

76.1

The Demographic Health Surveys are published for 2002, 2006 and 2007 at the Province level10.
Geographically referenced datasets from the surveys in selected areas of the country can be obtained for the
most recent (2007) survey by application through the website. Each time the survey is conducted, a sample is
selected from across the country. Since the project manages its own GIS database, it would be possible to
conduct a spatial analysis of the DHS dataset in order to verify any relevance to the population in the project
area (Achécar et al. 2008). It appears that in 2007, part of the survey took place in Azua Province, which is
located in the project area (Table 85).

10

See http://www.measuredhs.com/aboutsurveys/search/listmodules_main.cfm.
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Table 85. Households access to drinking water

The options for tracking this indicator would be limited unless another DHS survey provides further
information in the project area, or the project itself were to repeat the socioeconomic survey (not
anticipated).
Table 86. Summary findings
Project indicators
Measurability
Proportion of total
Unclear
water resources used
Access to safe
Clear
drinking water

Achievability
Achievable

Project‐Relevance
Direct

Achievable
(baseline for drinking water in
households achieved, but will not be
tracked)

Indirect unless
measured across
Lower and Upper
Basins combined

Human well‐being
Table 86. Indicator definitions and guidance
Project indicators
Sources and Methods for Measurement
Rural population below
1) National statistics (e.g.: LSMS, census, MDG reporting)
the poverty datum/line
2) Rapid appraisal and household and farm budget surveys
(fixed general datum)
Chronically
undernourished children
under 5 in rural areas
Maternal mortality ratio

1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals
1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals
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Units
% of rural
population
% of children
under 5 in rural
areas
Number of
maternal deaths
per 100,000 live

births
Improvement in the livelihood and wellbeing of the population in the watershed system is one of the intended
Outcomes (4) of the project. The indicator is therefore highly relevant. The % of households in poverty was
described in the project document at 80‐100%. The project document includes the following statements
concerning % increases in income to be achieved in each production system under SLM:
 Adoption of the forestry model could increase farmers’ income by 30‐40%
 Adoption of the agroforestry model could increase farmers’ income by 50‐60%
 Sheep meat marketing could increase current farmers’ income by 25‐30%
 Diversification of coffee production with high value wood species and with fruits as part of the overall
formula could increase farmers’ income by 40‐50%
These statements have not been tested, and were not listed as indicators to be measured through the project
logframe. The logframe included an indicator to decrease dependency on agriculture and natural resource
exploitation by 10% by 2009 (25% by 2020), rather than for reduction in relation to a poverty line. Indicators
also include improvements in distance travelled and access to/ time required to see a doctor reduced by 2009
and the % school‐age children attending school but not maternal mortality and child malnutrition.
The 2009 PIR reported that 18.67% of the work age population had reduced their dependence on natural
resources. In the draft 2010 PIR, for outcome 4: livelihood and wellbeing of population in the watershed
system improved, the project reported that through the follow‐up provided by the technicians, the contact
with producers had enabled us to gain information on changes in production and productivity, which should
lead to an improvement in the well‐being of families. During the pilot‐testing mission, the database created by
the technicians to store information concerning households and productivity improvement was viewed. An
analysis of this data should already enable the identification of baselines for the income of households
entering the project. The draft LD2 reported negligible effects on households achieved so far (Table 88).
A socioeconomic baseline study was completed in 2008 including 721 heads of households in 57 communities
distributed in 4 municipios across the three sub‐basins of the upper Sabana Yegua Watershed. The sample
represented 10.75% of the total population. The survey included questions on household perceptions as to
whether their income was sufficient to cover their needs, and strategies for supplementing income from the
land. Contributions to household income from crop production were quantified (Table 87). It is not anticipated
that the full baseline socioeconomic survey would be repeated at the project end. In the third trimester of
2010, a study was initiated with the support of a Master’s student from Waterloo University in Canada, which
is expected to measure the impact of the project on income levels and the well‐being of the communities in
more detail. This study will only include two zones of the project area.
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Table 87. Baseline survey of contributions to household income (Arias et al. 2007)

The socioeconomic survey did not report farm budget calculations including the cost of labour and inputs in
order to generate income from crops, as recommended in the guidance on this indicator. Questions on these
issues did not receive detailed comments from the project in the draft Tracking Tool (Table 88).
Table 88. From Draft LD2 Tracking Tool
Reduced expenses on
production inputs
Reduced labor inputs
Increased work
effectiveness
Diversification of
income sources
Increased income

Impact
Little (5‐20%)

Specify, Comments, or N/A
6% reduction in cost of agricultural pest management; 2% reduction in disease control;
3% reduction in chemical fertilization. Affects farmers on 1,073ha (500 families)

Negligible (0‐5%)
Negligible (0‐5%)
Negligible (0‐5%)
Negligible (0‐5%)

The MTR recommended that the project indicators be revised in order to track poverty in relation to the
national poverty line. Various different methods for definition of the national poverty line are used in the
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Dominican Republic. These have included a monetary poverty line, following the World Bank methodology.
Monetary poverty is defined as insufficient household income to cover a socially acceptable food basket
meeting requirements for minimum calorie intake and other basic goods and services. The extreme poverty
line is determined by the nutritional requirement alone, while the moderate poverty line takes into
consideration the other needs such as clothes accommodation, health, transportation, education and others.
Household income is calculated based on the national labour‐force surveys, Encuestas Nacionales de Fuerza de
Trabajo (ENFT), which have been conducted each semester (April and October) since 2000 (UAAES 2010). The
baseline socioeconomic survey used the international poverty line of income less than a dollar a day (33 pesos
in 2007). According to this measure, 53% of the population was estimated to be below the poverty line.
The project internal review listed the following sources of further information: ONAPLAN, Ministerio de
Planificación, PNUD, ENDESA and Dominicana En Cifras. Numerous previous survey results are also available,
often to the level of the individual Regions or Provinces (see http://www.economia.gov.do/eweb/). Since the
project area cuts across portions of three different Provinces, it would be preferable to use data at the level of
a greater degree of spatial resolution/smaller administrative subdivision level, e.g. the paraje. The 2002 census
has previously been used to map poverty to the level of the parajes, using a composite quality of life index,
which includes a monetary measure, amongst a series of others (ONAPlan 2005). Based on this dataset, it was
calculated that 55% of the population in the study area were below the poverty line, and 15% were in extreme
poverty (Arias et al. 2007).
The next census is to be held in 2010. Following this census, the project will be able to report the difference in
monetary poverty at the level of the parajes in the project area. Between the 2002 census and the final
publication of results in 2005, there was a three‐year interval. If the same amount of time was required for the
census data to become available, this could be after the project completion. However, the responsible
Agencies appear highly competent, and willing to assist the project to obtain the necessary information.
Child nutrition and maternal mortality are not anticipated to be directly affected by the project activities. On
the whole, the focus of the SLM interventions in cropping patterns concerns commercial crops rather than
crops for subsistence. Concerning information on child malnutrition, this is available at the level of the
Province, and maternal mortality statistics are available at the national level only. The National Statistics
Bureau uses various sources to produce information on progress towards tracking the MDGs at the national
level (Tables 89 and 90).
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Table 89. Child Malnutrition (DHS, 2007)
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Table 90. Under five malnutrition (%) (Statistics Bureau of Dominican Republic)
2006 (MSPAS)
Underweight
5.3d
Girls
Boys
Urban
Rural
Underheight
7.2d
Girls
Boys
Urban
Rural
Underweight for height
Girls
Boys
Urban
Rural

2007(DHS)
3.1
3.4
2.9
2.9
3.5
9.8
8.8
10.7
8.4
12.5
2.2
2.0
2.3
2.6
1.5

The most detailed information available on child nutrition is found in the Demographic Health Surveys. As also
described in the previous section, these are published for 2002, 2006 and 2007 at the Province level11.
Geographically referenced datasets from the surveys in selected areas of the country can be obtained for the
most recent (2007) survey by application through the website. Since the project manages its own GIS
database, it would be possible to conduct a spatial analysis of the DHS dataset in order to verify any relevance
to the population in the project area.
For maternal mortality, the Ministry of Public Health conducts its own surveys more frequently than the DHS
(Table 91). The DHS data is summarised at the national level (Table 91). The availability of the Ministry of
Public Health data on Maternal Mortality in the project area was not investigated during the pilot testing
mission. Depending on the availability of data at the national level in relation to the project area, another
option could be to obtain data directly from health centers in the project area. In this case, the project has
already conducted an assessment of the sixteen health centers that exist in the Upper Sabana Yegua Basin,
and the level of household access to them (by distance) (Arias et al. 2007). Based on this information, it might
be possible to assess the feasibility and possible costs of collecting the data through this method. However, the
project has not focused on these indicators, and their relevance to the SLM interventions is not necessarily
direct. Project funds could be more effectively spent on tracking impacts that were intended. This option was
therefore not pursued during the pilot testing exercise.
Table 91. Maternal mortality per 100,000 live births (Statistics Bureau of Dominican Republic)
Indicators

2003

Demographic Health Survey (Centro de Estudios
Sociales y Demográficos
Ministerio de Salud Publica y Asistencia Social
*preliminary data

11

2004

2005

2006

2007

2008

2009

863

917*

159.0
658

see http://www.measuredhs.com/aboutsurveys/search/listmodules_main.cfm
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726

921

819

728

Table 92. Maternal mortality (national estimates) (Achécar et al. 2008)

Table 93. Summary findings
Project indicators
Percentage of rural population below
the poverty datum/line (fixed general
datum)
Proportion of chronically
undernourished children under the age
of 5 in rural areas
Maternal mortality ratio

Measurability
Clear

Unclear

Unclear
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Achievability
Achievable at level of
parajes following 2010
census publication
Achievable depending
on availability of DHS
data in the project area
Achievable depending
on availability of DHS
data in the project area

Project‐Relevance
Direct

Indirect

Indirect

5. Summary and Discussion of Findings
The findings of the pilot testing are reviewed in this summary on an indicator‐by‐indicator basis, drawing on
the four case studies. Summary tables are based on the indicator profiles, a compilation of available methods
and draft guidance for their use compiled by the KM:Land project before the pilot testing. These guidance
materials were subsequently revised, following the review of findings from the pilot testing. Summary tables,
containing assessments of the Measurability of each indicator in each case are included in Appendix 2. Key
findings from the pilot testing regarding the Measurability, Achievability, Relevance and Timebound
application of the indicators are presented in this section. Specific recommendations concerning the revision
of the draft guidance materials compiled by the KM:Land project are included in relation to each of the
proposed global indicators.

5.1.

Land Cover and Land Use

Table 94. KM:Land SLM Indicator definitions and guidance on land indicators
Project level indicators
Sources and Methods for Measurement
Land cover (differentiating between
1) Remote sensing data
water surfaces, built land, bare land,
2) National land use maps
cropland, forests/woodlands, grazing
3) Participatory assessment (e.g.
land)
workshops)
Land Use Systems defined by each
project
SLM Practices defined by each project

Units
ha and % of total
under each class

ha and % of total
under each use
system
ha and % of project
area where SLM
practices are applied

Land cover, land use and SLM practices are directly targeted by all projects, since SLM interventions are
conceived in relation to the use of land and are anticipated to affect land cover. The indicator depends on the
definition and complexity of the relevant Land Cover, Land Use and Land Management classes to be tracked,
and their relationships to ongoing processes for data generation, as well as to the ease of detection through
available satellite imagery and maps. One conceptual problem frequently encountered in discussion with the
Project teams concerned the classification of degraded land. ‘Degraded’ is not a land use classification. Where
projects have maps and figures for areas of degraded land, these require translation into present uses, if any.
The draft guidance on this indicator refers to an approach for identification of Land Use Systems and SLM
Practices that has been explored through global initiatives (Nachtergaele and Petri 2009, Liniger et al. 2008).
This works well, although the proposed SLM impact indicator system requires projects to go further in the
characterisation of each system and quantification of provisioning services (mainly production) and inputs to
production, including water, in each case. As a starting point to use the indicators, it was necessary to clearly
define and agree definitions of the Land Covers, Land Use Systems, Land Use Practices, and their relationships
to one another in the project area.
Implicit in the structure of the indicators is an assumption that there will be a defined project area,
corresponding to an administrative or ecologically defined area, and that within this area, SLM practices will be
implemented in various locations, often through a demonstration approach. This assumption is borne out in all
of the selected cases, although in one case, the intervention areas could not be fully identified by the Project
Team. In all of the selected projects the identification of intervention areas, their land uses and land
management requirements has been connected to local management planning activities involving land users.
These exercises offer opportunities for systematic data collection on the indicators that are not maximized
because the clearly structured and anticipated requirement for such data is not in place. Introduction of the
requirement for reporting these indicators would change this situation.
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In each country, national systems for classification of land use exist, although related maps are not always
updated. The classes used varied amongst the projects. For example, the classes used in Tajikistan included
irrigated agriculture, rainfed agriculture, Presidential land, pasture and forest. In the case of Senegal, irrigated
agriculture was not considered by the Project Team to be a land use that was widespread in the study area. On
the other hand, different forest uses that the project would wish to track were identified, including community
forest and classified forest, as well as different forms of agricultural uses, intensified and non‐intensified.
All three indicators in Table 94 are easily Measurable. In order to report on these indicators, effective
compilation of available maps and information would be required to be organized from the outset of the
projects. In most cases, the information on land cover, land use and land management practices was available
in one form or another, but it had not always been centrally collated. Most projects have already succeeded to
generate land cover and land use maps within which the SLM practices promoted can be mapped. The maps
are at various scales of resolution. While the GLOBCOVER dataset recommended in the guidance materials is
at 300m resolution, the Dominican Republic project has generated land cover and land use maps at 3m
resolution.
In some cases, the land cover, use and management maps were generated and analyzed within the project,
while in others, they were produced by consultants, or other contracted agencies. In the Namibian Country
Partnership Programme, the mapping process was approached within the framework of a nationally
coordinated strategic process. Senegal has been one of the pilot countries for the GLADA project
(Nachtergaele and Petri 2009, Liniger et al. 2008). In this case, the methods have already been demonstrated
at the national scale, although some refinements were still needed to fit them to the project context in the
Groundnut Basin.
Regarding the Measurability of the extent of land use systems, although these are often recorded at the
national level, this is not true in all cases. Where project areas do not correspond to administrative areas for
which statistical information is produced, this poses a challenge for those indicators that rely on externally
collected datasets, including those defining land use areas. Furthermore, officially documented land uses still
require verification on the ground. In the case of Senegal, the project concluded that land uses could be
mapped and verified in the 15 project sites only, and not across surrounding areas. Concerning SLM practices,
these are recorded where they are implemented through the projects, but are otherwise not documented,
except in the Dominican Republic, where surrounding farms are invited to fill out questionnaires regarding
their use of SLM practices. An effective approach to collecting information on SLM practices was developed in
the Dominican Republic. Rather than contracting large scale field surveys, the collection of information from
demonstration sites through a questionnaire was integrated with the provision of materials and assistance by
the project team.
Project teams have observed the relevance of recording changes in land covers, and have each increased the
use of GIS databases on land cover, land use and SLM, in comparison to the initial project designs because they
have realised the value of these databases. The most effective use of these resources was made in the
Dominican Republic, where the project was able to manage its own database. In other cases, contracting the
database construction and management to consultants or other contracted agencies limited access and
flexibility in the database development. In Tajikistan, databases were housed in the local jamoat authorities.
Once local capacities were developed to manage the database, it became a powerful institutionalized tool for
tracking SLM impacts on a long term basis.
Tracking changes in land cover through the use of freely available satellite images is Achievable for all projects,
and three out of the four have already begun this process. Two out of the four projects (Dominican Republic
and Senegal) already have indicators relating to forest land cover, with changes anticipated to be Measurable
within the project durations. In the other two cases, changes in land cover are also anticipated, and will be
monitored at the local level, but are not explicit in the project logframe.
All of the projects have targets and indicators relating to sustainable land uses and management practices, all
foresee changes in these during the project duration, and all are reporting them in the PIRs. SLM practices
targeted by the projects include conservation agriculture, water harvesting and reforestation. The nature of
SLM practices promoted within the projects is context‐specific. Tracking and verifying changes in land use and
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SLM practices requires more work in the field than observation of land cover. This would need to be built into
the project implementation activities at regular intervals, e.g. baseline, mid‐term and end of the projects.
Based on the above findings, it is recommended to ensure that the guidance materials effectively
communicate the three levels of classification systems to be put in place by the projects in order to enable the
use of these classifications to underpin the reporting of other indicators, particularly those related to
productivity. Although only two of the sub‐indicator classes were explicitly listed as sub‐indicators during the
KM:Land Expert Workshop, the third sub‐indicator class for Sustainable Land Management Practices was also
discussed during this meeting, and all previous meetings, and was also highlighted in the draft indicator
profiles.

5.2.

Productivity

Table 95. KM:Land SLM Indicator definitions and guidance on productivity indicators
Project level indicators
Sources and Methods for Measurement Units
NPP (NDVI corrected)
RS and field validation
t/ha
Yield of crops and other
1) Agricultural statistics (FAOSTAT, etc.)
Woody biomass: t/ha
products
2) Household surveys
Grazing land: meat and milk:
3) Local market surveys
t/ha and l/ha
Crops: t/ha
Diversity of crop species in
Number of varieties
productive use
% of varieties sold at local
markets
All SLM projects address productive uses of land, and therefore, productivity is relevant to all of them. Most
also include objectives concerning diversification of productive activities. The measurements and methods
identified in the guidance limit productivity to provisioning services (e.g. food, wood and fibre, water, fuel),
rather than including a fuller range of ecosystem services. In many cases, the projects do in fact set out to
target and address supporting and regulating services. In this sense, the proposed global indicators are
relatively limited in their scope. However, they provide a manageable basic approach to the measurement of
productivity that could be achieved across all projects. Once this basic system for the assessment of
conventional provisioning services is in place, other forms of productivity and their relative values can be
measured against it, and incorporated where feasible. Without such a basic system in place, at present,
productivity is not effectively tracked in most cases.
It is important to note that the selected indicators introduce the issue of productivity per unit of input. This is
essential to ensure that increased production is sustainable, and connects to the indicator on Water
Availability (see the following section). Most of the projects do set out to improve water use efficiency, but
none measure it. Some, e.g. Tajikistan, also address the issue of managing inputs, while others, e.g. Namibia
and Dominican Republic, focus in particular on promoting organic production. However, none systematically
attempt to capture information on the use of inputs, or to relate it to information on increases in productivity.
At present, there is a tendency for the projects to leave measurements of productivity to the local level, and
not necessarily to include indicators and targets concerning productivity levels in the logframes for reporting.
SLM project managers are not usually inclined to simplify what they necessarily understand as complex and
variegated realities, where productivity naturally varies within and between small plots of land. They are also
sensitive to the fact that often the discrete production system types may overlap, e.g. integrating livestock,
agroforestry and other crops within a small area. These sensitivities make project teams reluctant to generalize
concerning changes in productivity that they have observed. Nevertheless, such generalizations are required
for the indicator to be communicated at the global level. Some project teams have demonstrated the ability to
generalize with regard to productivity management. Some have already produced summary materials
concerning SLM production models according to generic production types (e.g. Senegal and Dominican
Republic).
Although the land cover, land use and land management databases are intended to support generalizations
across the project, within each defined land use system and land management practice area, their full
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potential to enable this form of assessment is not fully utilized by the project teams. Neither were projects
making full use of available options for tracking biomass production using NDVI combined with field
measurements as recommended in the guidance materials. Project managers were relatively comfortable with
use of generalized estimation methods for increases in biomass, but much less so when it came to crops and
livestock. These are sensitive issues of direct interest to every household taking part in an SLM project.
One of the projects (Tajikistan) was using a generic estimation method to calculate per hectare woody biomass
production, while another was conducting surveys every two years to monitor carbon sequestration using a
similar calculation of area multiplied by per hectare woody biomass estimates (Senegal). In the Dominican
Republic, a very approximate estimate of forest biomass production was available, but was not considered
suitable by the Ministry of Environment for use in reporting without further field survey investigation. Forest
biomass, defined as the dry mass (weight) of live plant material (trees and understory species), is identified as
a national level indicator in the Namibian Land Degradation Monitoring System (LDMS). This has not yet come
into effect and no further information is given as to how it would be monitored.
In projects where overgrazing is identified as a cause of land degradation, and SLM interventions focus on
other forms of productivity, project teams have not devoted attention to assessing the output of livestock
products. This is important in order to evaluate tradeoffs in productivity achieved from shifting uses and
practices. In the Dominican Republic Watershed, the need for further attention to this issue emerged at Mid
Term. If it had been included from the outset as a matter of course, a better result would be possible.
Livestock products were not easily measured in any of the cases considered.
Multiple methods for assessing the livestock products indicator are available: ie calculation of carrying capacity
based on biomass production in pasture lands, market information, collection of information through project
activities or targeted surveys of producers, and also local agricultural statistics on livestock numbers. In none
of the projects investigated were effective statistics on livestock numbers readily available. In one case
(Senegal), the project team indicated that they would be able to model the potential productivity, based on
the available dry matter. This appeared to be the most easily Achievable method. Similarly, livestock carrying
capacity estimates were also available in Namibia. In this case, data on livestock productivity was also obtained
from the national meat trading company. The combination of several methods, including information from
land users would be the strongest approach for this indicator, however at present such an approach is not
reported by any project.
For agricultural production, the instruction to use local statistics is clear. Crop productivity data was available
to some extent in all cases, although, for Namibia, government information was considered difficult to access
and very insufficient because it does not cover subsistence production. It was often considered challenging to
relate the national data to the scale of the project areas and SLM demonstration areas, as discussed in the
previous section. The extent to which projects had created and maintained databases recording productivity in
the demonstration areas varied widely. All are in the process of creating such databases. In the Dominican
Republic case, a detailed database was maintained in the project field office, and effectively related to the GIS
database. In other cases, databases were under construction in local administrative offices (Tajikistan) or were
anticipated to be created in the future (Namibia).
At present, none of the projects is quantifying crop diversity, but this was considered Achievable using the
same data sources as for the principal crops. Once again, the question as to which scale to use would need to
be addressed. In some cases, information is available only at the scale of available agricultural statistics,
whereas in others, information has been collected in the project intervention areas. In one case (Senegal) the
project has already defined an indicator for a 50% increase in the diversity of crop production at the household
level by Year 5 of the project.
Information on inputs, e.g. water and agrochemicals could generally be estimated very approximately in each
production system, but were not being systematically tracked in any of the cases investigated. Since no other
sources of information were found to check the available estimates, the only way to do this would be through
consultation of the land‐users. A survey addressing this issue was planned to take place in Tajikistan following
the pilot testing mission. With all of the productivity indicators, the quality of the estimates generated
depends on the coverage and quality of surveys conducted, whether by the projects, or by other authorities.
This is also true of the biomass estimation, where the greater the investment in surveying vegetation on the
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ground, the more precise the estimates of biomass produced, and the more differentiated amongst vegetation
types.
Project level perceptions of the relevance of investing resources in tracking productivity were influenced by a
number of factors. One reason for tracking changes in inputs and productivity concerns supporting learning by
land‐users about how to manage these inputs. In Tajikistan, the project generated quite substantial databases
on these issues. Interestingly, project databases generated in Dominican Republic and Takistan appeared to
have exceeded the expectations of the project managers, who found that the information generated opened
up more possibilities and uses for assessment and support of SLM than they had initially anticipated at the
start of the project. These databases then took on an increased role informing SLM in the project area.
In some cases, the future potential for payments for carbon sequestration was seen as an additional reason
why projects might want to invest resources in tracking increases in biomass. A separate indicator for carbon
storage was foreseen as part of the suite of SLM indicators, but is not covered in detail in the current guidance
because methods are developing separately (see http://carbonbenefitsproject‐compa.colostate.edu).
Once the anticipated global consensus on acceptable methods for measuring above ground carbon are in
place, this may further reinforce project‐level interest in biomass measurement in some cases, but not in all. In
the case of the Dominican Republic, the potential for carbon payments in the project area had already been
assessed and written off as negligible, due to unsuitable vegetation types. Efforts to estimate biomass were
then abandoned.
Projects have not yet made full use of the possible connection of productivity increases to income generation
and livelihood improvements (see final part of this section). Although it proved relatively straightforward and
Achievable for projects to obtain figures concerning the value of products produced, once production volumes
were known, this information was not being used to connect SLM achievements to livelihood improvements.
Until relatively recently, there has not been an emphasis on demonstrating and measuring benefits from SLM
in terms of local income generation. However, this is likely to change. As the importance of recognizing and
tracking these benefits grows, the use of production data for this purpose should become more relevant and
important within projects.
The Timebound dimension of changes in productivity is particularly important. Productivity may be anticipated
to show changes from year to year, including effects achieved through SLM, as well as other factors. These
changes should be Measurable annually during the project durations, and where sufficient data is available,
also comparable to long term past trends. In the case of the Senegal project, a Timebound indicator for
improvements in the yields of major crops had already been included in the project logframe, and the project
had been successfully tracking and reporting on this indicator. Because information on the indicator is
regularly compiled through national agricultural statistics, it will be possible to track beyond the duration of
the project through national data collection. For the moment, however, the other essential dimensions of this
indicator, concerning use of water and other inputs, are not captured.
Based on the above findings, it is recommended to ensure that the guidance materials effectively
communicate the assessment of productivity per unit of input. This was not listed as a sub‐indicator during the
KM:Land Expert workshop in Rome, but was discussed at each meeting, and was one of the many reasons why
a water‐related indicator was considered necessary amongst the indicator set (in order to enable this
qualification in the presentation of changes in productivity levels. Presentation of this requirement in the draft
indicator profiles was included, but the list of sub‐indicators was not updated – leading to confusion in relation
to the requirement and need for work on this indicator.
A second recommendation concerning the presentation of sub‐indicators and methods in the guidance
materials concerns the presentation of methods for measurement of NDVI and NPP. Although this is listed as a
sub‐indicator, it is not addressed in the draft guidance. Since NDVI and NPP were observed to provide relevant
methods for measurement of changes in productivity of the major vegetation type in a number of the land
cover classes, e.g. particularly forest and rangelands, these methods should be presented as such. Guidelines
should address the importance of ground‐truthing assessments of productivity obtained in using these
methods. This approach would be a preferable alternative to using NDVI or NPP as a sub‐indicator in its own
right.
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5.3.

Water Availability

Table 96. KM:Land SLM Indicator definitions and guidance on water‐related indicators
Project level indicators
Sources and Methods for Measurement
Units
Water balance (available water 1) National and local statistics (AQUASTAT, etc.)
% of volume
divided by water extraction)
2) Direct surveys of water users
Rural population access to safe 1) National and local statistics (AQUASTAT, etc.)
% of households
drinking water
2) Direct surveys of household surveys
The water balance indicator is relevant to all projects, in light of climatic changes and increasing water
demands. All of the project activities will affect water use in the altered land management systems. In some
cases, the projects have explicit objectives to improve water management and conservation. However, none of
those investigated currently measures water availability as foreseen in the KM:Land SLM indicator set. This
may therefore be considered a new and challenging indicator.
All reviewed projects involved the creation of irrigation systems, which will affect water availability negatively,
although probably on too small a scale to make a noticeable difference to the water balance at a basin scale
while these interventions remain on a demonstration level. However, since it is essential to offset gains in
productivity against increased water consumption, and to ensure that a system for assessment of land use
impacts on availability is put in place for the future, this is considered a highly relevant indicator for SLM, even
if Measurable changes in the project duration may be small, non‐existent, or possibly even negative. These
changes should be examined in relation to a longer term model. An appropriate timeframe for modelling of
changes anticipated in the water availability and use indicator would be in line with national climate change
assessments and water resources planning strategies, with related benchmarks set within the project duration
and in the project sites.
In each case, project teams have highlighted the effects of project activities in the form of land management
interventions on runoff patterns and groundwater infiltration. Flood control is seen as an important issue in all
of the project areas, and afforestation is widely believed to have a beneficial effect on hydrological regimes. In
Namibia, the SLM project responds to the local concern regarding bush encroachment by removing shrubs in
order to conserve water. It would be particularly desirable for the projects to be able to demonstrate the
positive impacts that they achieve on groundwater availability and recharge. However, none of the projects
measures these effects, although the Dominican Republic project does monitor erosion and sedimentation,
which affect water availability in the Sabana Yegua dam. The level of hydrological modelling that would be
required to capture these effects moves beyond the basic requirements of the water balance indicator.
However, the option for projects to explore these possibilities simultaneously with the compilation of the basic
required information on water availability and use could be attractive to them.
The relevance of the water availability issue, and the anticipated impacts from the project activities ensure
considerable interest in these indicators at the project level, and a willingness to invest some resources in
tracking them. Generation of data on water availability and use can be resource‐intensive and also requires
technical capacity, planning and coordination. None of the project teams had such capacities in‐house.
Measurement methods required to assess the volumes of water available and used depend on the context of
each project, e.g. whether surface or groundwater resources are present and how the water is extracted. In all
cases, routine data on precipitation was available. In the Dominican Republic, the project had added
supplementary meteorological stations in the project area, in addition to those routinely in use by the local
government. Physical measurements of water availability in surface and subsurface water bodies were being
made by the national hydrological services in all cases. These services were the best sources of information
regarding relevant measurement methods and the availability of information.
The global indicator sets, as proposed by KM:Land, put in place a notable tool for the calculation of water
availability and use. None of the projects yet makes full and systematic use of the hydrological modelling
potential of their project databases. Landcover mapping provides a delineation of surface water bodies, while
the inputs of water to each of the land use systems, whether from rainfall or irrigation, are also quantified in
the data collection on land management and productivity. Water uses for irrigation and livestock can be
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calculated based on the extent of the irrigated area and estimated numbers of livestock using per hectare and
per head estimates. For information on water uses in other sectors, MDG datasets provide some limited
information on household water access and use volumes. These and other sources are effectively reviewed
and used in available national water resource assessments in each country. None of the projects yet refer
systematically to these external sources of information, or the estimates and projections that they contain.
Achievability of the water indicator depends on a) Availability of national data to the project b) quality of
national data collection and c) modelling approaches to be applied by the projects to effectively combine data
from different sources. The pilot testing investigated the assumption that the required data would be available
from the national Agencies, and found that this is not always the case. Inter‐sectoral cooperation can be a
factor in relation to national data availability. This needs to be addressed at a strategic level in the project
planning process.
In three out of the four cases investigated (Namibia, Tajikistan and Dominican Republic), relevant information
on water availability was identified in the national agencies, although in none of these cases was it routinely
transferred to the projects. In the case of Tajikistan, because the Hydrology Department charges water users
for irrigation water supplies on a volumetric basis, information on the volume of water provided to them is
regularly calculated (though users sometimes dispute the calculations made by the provider). However,
information concerning the total volume of water flow in the watershed is not routinely available. In the
Sabana Yegua Watershed, a water balance study comparing availability and use had already been completed in
the project watershed, while in the other two cases, sufficient data and calculation methods were available to
assess the indicator. In one case (Senegal), full information on water availability in the Groundnut Basin was
not available from the national level due to the challenge to model groundwater flows through the Basin.
There were also some concerns regarding data on groundwater availability in the Namibian case and no
information on this issue was available in Tajikistan.
Based on the above findings, it is observed that water availability and use is a complex composite indicator,
consisting of two parts: water availability (which was not known to any of the project teams), and requires
guidance to encourage projects to seek out national data sources and use methods that are established at the
country level; and water use, which could be generated if guidance was in place to orient project teams to
systematically collect and use information that is mostly routinely available to them. In light of this, it is
recommended to devote attention to the two separate parts of this indicator in the guidance material, ideally
by presenting two sub‐indicators for task management and reporting, leading to a third sub‐indicator that
would be calculated based on the combination of the first two: water balance. It was further noted that the
draft guidance materials recommended use of international datasets, however, the finding of the pilot testing
was that it will be more strategic, and more effective in terms of updated information, to recommend use of
national datasets, encouraging coordination amongst national agencies and agendas in support of SLM.
An additional indicator on access to safe water was originally conceived to relate to water quality. This would
have been highly relevant to projects affecting agrochemical use and other factors associated with different
land uses, e.g. sedimentation. However, the MDG on access to safe water was subsequently adopted as the
definition for this indicator. This was done through consultation of Agencies and Experts, who anticipated that
the definition was required in order to make the indicator Measurable. This definition of the indicator relates
to infrastructure rather than water quality, and therefore sacrifices much of its relevance to SLM. The
connection between the project activities and the level of access to safe water infrastructure was considered
indirect in most cases. The Dominican Republic project is an exceptional SLM project, which does include an
anticipated effect on water supplies through a scheme for payment for water supplies as an environmental
service. Interestingly, where community planning processes had been undertaken (e.g. in Namibia and
Senegal), these had in some cases led to water supply interventions, according to demand from the
communities. In Tajikistan, although domestic water supplies were also not targeted by the project, project
staff observed that communities used the irrigation water supplies from the project also for household uses.
During the pilot testing investigations, information on household access to water was located, although this
was generally at a scale that was difficult to match to the project intervention areas. Considerable further work
by the project staff would be needed in order to relate the information to the projects. In light of the
indirectness of the link between the indicator, available data and the project activities, this work was
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considered difficult to justify. Within the project durations, it appears unlikely that significant effects would be
Measurable in this indicator, and where they were, they would not be the result of the SLM interventions.
There is not the same justification for investment in modelling scenarios for with‐ and without‐ project effects
on rural access to safe drinking water (measured by infrastructure availability) over a longer period as there is
for the water availability and use indicator (even though domestic water use would be taken into account in an
assessment of overall water use). However, MDG datasets are useful in enabling the calculation of domestic
water usage volumes. In light of this, it is recommended that the guidance materials describe the use of
statistics on rural water supplies as a means to inform the development of the water availability sub‐indicator,
rather than to stand alone as a sub‐indicator of SLM impacts. Having compiled and reviewed this dataset and
its relation to SLM, projects would have the choice as to whether further use of it might be made in the project
level monitoring and evaluation system.

5.4.

Human Well‐being

Table 97. Indicator definitions and guidance on human well‐being related indicators
Project level indicators
Sources and Methods for Measurement
Rural population below
1) National statistics (e.g.: LSMS, census, MDG reporting)
the poverty datum/line
2) Rapid appraisal and household and farm budget surveys
(fixed general datum)
Chronically
undernourished children
under 5 in rural areas
Maternal mortality ratio

1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals
1) National statistics (e.g.: LSMS, census, MDG reporting)
2) Rapid appraisal and household and farm budget surveys
3) Records of medical services and hospitals

Units
% of rural
population
% of children
under 5 in rural
areas
Number of
maternal deaths
per 100,000 live
births

Human well‐being, particularly through income generation, is considered relevant in all of the projects. Each of
the projects addresses a need to alleviate pressures placed on natural resources by over‐dependent
populations. Benefits for human well‐being are also an important consideration in achieving land‐user
participation in SLM, uptake of best practices, leveraging additional financial support and achieving
mainstreaming objectives at the policy level.
Indicators concerning population below the national rural poverty lines were considered relevant to all of the
projects included in the pilot testing. Most projects have an objective relating to poverty reduction, two
projects already used indicators addressing poverty, and a third, in the Dominican Republic, was acting on
advice received during the Mid Term Evaluation to incorporate an indicator relating to the national poverty
line. Other MDG‐related indicators were also identified by the KM:Land Project and included in the pilot
testing exercise (see Table 97). These included an indicator on child malnutrition, which was considered
relevant in some project areas, but not in all, depending on the prevalence of subsistence production. An
indicator based on the maternal mortality was also investigated. In none of the pilot testing cases, except
Namibia, was this indicator considered directly Relevant to SLM and its impacts. Its Relevance was considered
indirect, at best.
National poverty lines varied from one country to another in terms of calculation methods. In the Dominican
Republic, at least three different methods were simultaneously in use. The accepted definitions of national
poverty lines were also subject to change, according to the political situation. In each case, the required
methods were presented in the national MDG reports, providing a useful point of reference, and undated
information on figures in use.
Use of the farm budget approach to estimate income from different land uses was explored during the pilot
testing, following recommendations in the draft guidance materials. This approach was found useful to fill gaps
in available datasets on poverty in the project areas, e.g. in the case of Senegal, although in the absence of
dedicated surveys, the quality of data and estimation methods available would vary. Farm budget calculations
require quantification of inputs to production, which are also required for the productivity indicator, as well as
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data on prices and other costs, e.g. for transportation. Modelling income generated at the scale of the
identified Land Use Systems in relation to the relevant poverty lines and was considered Measurable and
Achievable on a regular basis, e.g. start, mid‐term and end of the project. This could be done using information
already required for the other indicators on crop production, inputs and value.
The Measurability of the poverty‐related indicator, where it relates to nationally accepted poverty lines is
clarified by each government, and therefore can be considered clear enough without further guidance. The
draft guidance materials included equations, references to the World Bank and requirements for original
surveys. If projects were required to follow national methods for calculation, these could all be removed from
the draft guidance in order to simplify the presentation. The Namibian and Senegalese project teams observed
that the definition of poverty lines is a political issue, and can be subject to change. In light of this, the
guidance should focus on the need to refer regularly to national level information, and remain updated
concerning national poverty reduction agendas.
As in all other cases requiring the use of national statistics, available datasets on poverty were often difficult to
relate to the project areas, due to administrative boundaries, and scale issues. National data collection
processes were also relatively infrequent, taking place at intervals of five years, or more in some cases. This
limits options for regular reporting of change in the project areas. Some of the projects were already
conducting relevant surveys (e.g. Dominican Republic project had completed a baseline socioeconomic survey,
Namibia had piloted a household questionnaire, and Tajikistan was planning a survey).
Another method that was explored in relation to income levels concerned the use of dedicated household and
farm surveys. Surveys had been conducted in the Dominican Republic, and had been piloted in part of the
Namibian project area. However, not all projects had planned for such activities, which are costly to conduct
and to repeat. Integration of alternative methods for collection of beneficiary information were effective in the
case of the Dominican Republic, and would be more Achievable in the other projects if a clear requirement for
particular items of such information was defined from the outset of the projects.
The Measurability of the child malnutrition and maternal mortality indicators was not clear. The indicators
focusing on child malnutrition were Achievable in cases where Demographic Health Surveys or Living
Standards Measurement Surveys were available, but these were not all cases. The maternal mortality indicator
was not Achievable in any of the project areas. The required information was not available at the scale of the
project areas, particularly in relation to maternal mortality. Although in some projects (Namibia, Dominican
Republic), it was believed that relevant partial datasets would be available through clinics, none were collected
during the pilot testing missions. Since the relevance to the projects was considered limited, the amount of
investment required to collect and adjust these two indicators to relate to the project areas and activities
would not be a strategic investment of project funds.
The sample of projects included in the pilot testing were all UNDP projects. If these projects cannot effectively
monitor the MDG‐related indicators, it is unlikely that Agencies with less direct focus on development issues
would be any better equipped or more willing to do so. However, it is important to bear in mind that in most
countries, progress is being continually made in improving the state of available information on the MDGs.
Although at present these indicators were not Achievable during the pilot testing period, within a few years it
is possible that this situation could be altered. In light of this observation, and the apparent lack of anticipated
impacts of SLM on the MDG‐related indicators, it is not recommended that monitoring of these indicators
should be presented as mandatory in the guidance materials. However, the requirements for projects to
compile and review baseline data on these indicators, and consider the generation of with‐ and without
project scenarios is recommended to be kept. In this way, each project will assess the relevance of these
indicators, and consider tracking them where relevant.
The relevance of the poverty and income related indicators have led projects to invest significant resources
into collecting databases on the value of SLM produce (e.g. particularly in the Dominican Republic and
Tajikistan). However, full use of these databases to summarise and report improvements to household income
has not yet been made, due to the absence of a generic requirement, format and opportunity for such
reporting. The proposed indicator sets, particularly those addressing productivity, already build in further
development of databases and tools for modelling per hectare income across the different Land Use Systems
and Land Management approaches used. Information on the local prices of such products was located easily in
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each project. Estimation of income per hectare at the present, and under different land use and land
management scenarios would therefore entail no significant additional costs to the project. Because the
poverty and income related indicator is particularly relevant to advocacy, and the mainstreaming of SLM, and
also because changes can occur over the time period of a project, use of the farm budget approach to further
identify the income generated through SLM projects, and relate it to poverty reduction impacts observed is
recommended for the revised guidance materials.

5.5.

Summary Overview of Findings

A simplified representation of the findings of the pilot testing is presented in Table 98 below. Summary tables
showing findings on each indicator in each project are provided (Appendix). In each case, the findings are
further unpacked and discussed in the individual case reports (Appendix). The summarized findings are based
on judgements and have been reviewed by the project teams in each case.
Based on the nature of available and Achievable information on the indicators, estimates concerning the
feasible frequency of reporting, and the timeframes for impacts to be noticeable can be proposed (Table 98).
Table 98. Summary Findings
Relevance

Measurability

Achievability

Data Collection

Impact Visible

Land Cover

Direct

Clear

Achievable

Start, Mid Term and
End

Project End

Land Use

Direct

Clear

Achievable

Start, Mid Term and
End

Project End

Carbon
Sequestration

Direct

Unclear

NA

NA

Project End

Land
Management
Practices

Direct

Clear

Achievable

Start, Mid Term and
End

Mid Term and End

Woody
Biomass
Production

Direct

Unclear

Achievable

Start, Mid Term, End
and +5‐10 years

Project End

Livestock
Production

Direct

Unclear

Achievable?

Start, Mid Term, End
and +5‐10 years

Project End

Agricultural
Production

Direct

Clear

Achievable

Start, Mid Term, End
and +5‐10 years

Mid Term and End

Water
Availability

Direct

Depends on
national data

Achievable

Start, Mid Term, End
and +10‐25 years

Project End and
+10‐25 years

Access to
Safe Water

Indirect

Clear

Mixed

NA

Project End and
+10‐25 years?

%Below Rural
Poverty Line

Direct

Clear

Achievable

Start, Mid Term and
End

Project End and
+10‐25 years

Under 5
Malnutrition

Mixed

Unclear

Unachievable

NA

+10‐25 years?

Maternal
Mortality

Indirect

Unclear

Unachievable

NA

+10‐25 years?
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6. Recommendations to STAP Regarding Implementation of Indicators
6.1.

Study Limitations and Further Needs for Pilot Testing

As described in Sections 3 and 4, the pilot testing activities were limited by a number of practical and logistical
factors, relating in particular to the availability of time and resources. Insights that were provided by this low‐
cost pilot testing approach with regard to resource‐efficient strategies for tracking the indicators are discussed
in the following sub‐section of this report. However, it is important to acknowledge the constraints imposed
on the scope of the pilot testing, and therefore the applicability of its findings. These issues are discussed in
this section.
First of all, the set of low‐risk UNDP/GEF projects selected for pilot testing were acknowledged not to be a
representative sample of GEF‐funded initiatives at the present, or necessarily a blueprint of how the portfolio
should be shaped in the future. In other, higher‐risk project contexts where the GEF may be involved, the
difficulties likely to be encountered in the compilation of information on the selected indicators could be
anticipated to be even greater than those encountered during the pilot testing. In light of this, it is possible
that findings of the assessment may underestimate the difficulties of obtaining the required data, and
therefore the Achievability of the indicators.
In addition, the pilot testing exercise relied heavily on the views and suggestions of the project teams, and
their assessments of the Measurability and Achievability of the indicators. The project teams expressed a
willingness to try the indicators, and a level of optimism concerning the availability of data that was not always
borne out in subsequent rapid efforts to obtain the datasets. The compiled report refers to datasets that were
not only considered available, but also accessed and compiled in order to verify their Achievability.
Nevertheless, the findings of the report are still necessarily influenced by the positive attitudes and
enthusiasm encountered in the outstanding project teams that took part in this assessment.
On the other hand, the time constraints that were built in to the pilot testing exercise artificially constrained
the scope for data collection and consultation of national agencies. Data collection that would normally be
undertaken and developed over a period of years amongst national institutions was attempted within the
space of a few days by a team of visitors. This time constraint is likely to mean that numerous available data‐
sources may have been overlooked or underestimated.
Overall, the findings of the pilot testing regarding the Achievability of the indicators are considered likely to
have been influenced by both positive and negative biases. Very clearly, the sample of only four cases is much
too small to effectively assess and correct for the weight of these potential biases, in order to draw a
conclusion that could be considered in any way representative of the portfolio as a whole. In light of the
uncertainties that must remain regarding the future Achievability of the indicators, the recommendations that
have been made to alter the guidance materials, as presented in the following sub‐section, are conservative.
Where it is concluded that projects should be requested to track indicators, rigid requirements are not yet
included in the guidance materials regarding the degree of precision to be demanded in reporting. Instead,
following the recommendations from the international workshop held to discuss the pilot testing, a more
discretionary, non‐prescriptive approach is retained. Under this approach, the necessary level of precision and
data‐intensity to be applied must be considered on a case‐by‐case basis in the design of each project, and its
subsequent review by the STAP.
Further testing of the indicators, through real‐time implementation in projects building them in from the
outset will be needed in order to determine the degree to which quality requirements are useful or needed,
and the levels at which they should eventually be set. These questions, which are now a priority concern to be
addressed in relation to the further development of the indicator set, both by the GEF, and also for other
potential users in the SLM community, are discussed further in the next sub‐sections.
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6.2.

Revisions to Guidance Materials Made In Light of the Pilot Testing Findings

Overall, the pilot testing confirmed that most of the selected indicators were directly relevant to the projects
and could be measured (Table 98). However, major obstacles regarding the Measurability and Achievability
were observed in relation to the MDG‐related indicators. In order to overcome these problems, large
investments would be needed. These appeared very difficult to justify from within the project budgets since
these indicators were less directly relevant to the projects, and appeared less likely to show beneficial results
of SLM, or to meaningfully inform the project management.
During the expert workshop that was held to review the findings of the pilot testing, experts, project managers
and partners agreed that it would be difficult to show attribution to land degradation through the
measurement of the sub‐indicator on maternal mortality ratio. In light of these findings, revisions to the
definition of the human well‐being indicators were introduced to the required indicator set in the guidance
materials. MDG‐related indicators would be used as contextual information during the project design, but
would not be mandatory indicators to be reported to the global level during the project implementation. This
process would progressively test the assumption the MDG‐related indicators are irrelevant and unachievable,
building in an option to reincorporate them, if they are seen by project teams to be relevant and Achievable.
Although rural poverty was found effective as an indicator of human well‐being, more emphasis was placed on
connecting SLM and land productivity to poverty‐reduction and provision of households’ basic needs. Also,
increased attention was placed on identifying the segments of the overall population of the area that are being
targeted by the LD projects, in relation to the national datasets for tracking poverty levels.
The indicators relating to productivity, water availability and rural poverty were found conceptually
demanding, and potentially costly in terms of time and resources. Most projects do not measure and report on
these at present. In some cases, Achievability was a matter of sectoral coordination, which could be improved.
A recommendation for early strategic coordination at the national level to enhance data sharing was
introduced. Connection of these indicators to national processes is important not only to address Achievability
in the short term, and to encourage strategic improvements in maintaining data availability at the national
level over the longer term, but also to achieve the fundamental objective of the GEF through its impact
indicators to increase the mainstreaming of SLM. Greater emphasis on use of up to date national rather than
international data sources was therefore developed in the guidance for all indicators.
It was observed that although projects were generating significant and useful databases through their
activities with land users, including workshops, training and field experimentation activities, this information
was not being strategically collected, documented, and used to identify the impacts of the projects on the
target indicators. Greater emphasis on project databases and the recording of data generated through project
activities with land users was therefore introduced to the guidance materials to maximize the systematic
planning and use of these systems. The case study projects had generated lessons concerning the
administrative management of databases, which are also reflected in the guidance.
One apparent reason for non‐use of indicators observed during pilot testing related to project managers` low
expectation of changes to become visible in the indicators. In some cases, no noticeable changes in the
indicators for productivity, water availability and regional poverty levels would be anticipated over the project
durations. However, in some cases, the absence of changes could represent a positive achievement in terms of
sustained land management. On the other hand, in small demonstration areas targeted by the project
activities, significant positive changes might be anticipated, which should be compared to the overall regional
trends. Use of with‐ and without‐ project scenarios at both regional and local levels, building on the land cover
and land use change scenarios was therefore introduced into the guidance materials. This would enable
projects to define the differences that should be anticipated in each indicator over the project lifetime, even
where changes would be small or non‐existent. Mechanisms to systematically revise and update these targets
over the project lifetime through an adaptive management process were also incorporated.
Use of metadata profiles for each indicator, as a means to enable the periodic review and strengthening of
data quality in the indicator reporting was re‐emphasized in the revised guidance, and more specific
instructions concerning the creation and updating of monitoring and evaluation plans were inserted.
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6.3.

Resource Requirements for Tracking the Indicators

Project teams and Agency partners involved in the pilot testing expressed particular interest in the potential
resource requirements to be associated with tracking the indicators over time. The pilot testing reports from
each country included a compilation of data that was accessed at the cost of a few days of staff time. However,
requirements to improve this baseline information, and to pursue monitoring over time would have further
cost and capacity implications that had not been foreseen in the project budgets.
Since the intention in the introduction of indicators is not to overburden existing projects with costly and
onerous reporting requirements, sensitivity to these issues will be required during their introduction. Through
the pilot testing exercise, it was observed that reporting requirements already encountered by the projects in
relation to the PIRs and the introduction of a draft tracking tool were continually shifting. This was causing an
excessive burden on project teams, preventing forward planning of monitoring, and leading to missed
opportunities and loss of efforts. The introduction of clearer and more structured reporting requirements
through the indicator system has to improve this situation, rather than making it worse. Coordination with the
strategic information needs of all of the various Agencies involved will be essential in order to prevent further
additions. This should be built in to a step‐wise approach to the implementation of the indicators with partner
Agencies and other Stakeholders.
Although, as described in the previous subsection, no fixed requirements for data quality are yet included in
the guidance on the indicators, the pilot testing results already demonstrate that data quality, and particularly
the relationship of available datasets to specific project activities, can be variable, depending on investments
in data design and collection. It is often, although not always the case that increased investment of resources
will yield increased data quality. The early and strategic design of data collection is the key to ensuring value
for money.
In some cases, the projects have devoted considerable resources to the implementation of household surveys
(e.g. as completed for the baseline in the Dominican Republic and piloted in the Namibian CPP). In other cases,
they rely on national data sources alone. All of the projects investigated appeared to be on a steep learning
curve in terms of data collection, proceeding step by step to progressively improve the quality of data,
wherever it was considered feasible and effective to do so. Project teams indicated that they found the pilot
testing exercise helpful in their own ongoing efforts to improve monitoring.
The proposed approach to deal with questions of quality and associated resource requirements foresees an
initial assessment of data availability at the national level to be built in to the project design, together with a
specific costing for monitoring the indicators to be included in each project proposal. For the time being, these
costs are not anticipated to exceed the present provisions for monitoring and evaluation in GEF SLM projects,
there may be exceptional cases, where countries find that large gaps exist in the available baseline datasets. In
cases, where such gaps are evident, additional funds must be requested. Over time, this case‐by case approach
to costing of M&E activities in the projects are anticipated to provide a sufficient basis for standardization.
Initially, the quality of reporting on the indicators would be controlled by each project, according to its
available means and prioritisation of resources. These would be fully documented and published in order to
enable an effective review process, both by the scientific community within each country, and also eventually
by the GEF. In due course, it could be desirable to use this information to move from the non‐prescriptive
approach to a system where the quality of reporting would be aligned, in order to strengthen the global‐level
assessment of the collective impacts from the SLM portfolio.
As highlighted in the first part of this sub‐section, there is a need for real‐time pilot testing to take place in SLM
projects that can incorporate the indicator sets from the pre‐preparation phase. The revised guidance has
been designed to enable this to be feasible, based on the findings of the pilot testing. This will make enhanced
use of the available financial resources in the SLM portfolio that are already intended to support M&E. It will
also harness the existing human and intellectual resources that go into the creation, screening and evaluation
of GEF SLM projects.
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7. Conclusions
Following the removal of Unachievable indicators, the remaining four streamlined indicators appeared to work
well together as a set – particularly where the definition and tracking of one indicator facilitated the
assessment of another. Land cover and land use classes structured assessments of productivity, water use
information informed assessment of productivity per unit of input, the same data used to assess of
productivity per unit of input then also provided elements of farm budget calculations, feeding in to household
income assessments.
The pilot testing exercise set out to test the suite of selected indicators. An important omission from the
testing activity, and from the associated guidance materials, concerns the carbon sequestration indicator that
was selected during the Expert Consultations. Although this indicator was seen as essential to the set, because
the methods for tracking it are under development by another initiative, it was not included in the guidance
materials, or in the pilot testing activities. Since the suite of indicators is intended as an integrated set, this
missing link is important. The reintegration of this indicator will need to be addressed carefully in due course.
The indicators are considered highly relevant to the achievement of SLM in all cases, but are not routinely
monitored within the project‐driven M&E systems. Reasons for these gaps in spontaneous use of relevant
indicators by projects included concerns over the level of impacts that might be required from them. These
can be effectively addressed through a systematic use of impact scenarios from the outset of the project.
External requirements for these scenarios and indicators to be put in place will encourage their use, leading to
the improved verification of SLM benefits, and could make a substantial positive contribution to the adaptive
management systems of the projects.
The KM:Land strategy for connection of the indicators to national data collection was workable and appeared
likely to increase the degree to which projects would be able to demonstrate results in relation to established
national priorities. Overall, the indicators demonstrated potential to capture benefits from SLM in a simple and
effective manner for communication to decision‐makers. The projects included in the pilot testing have
generated examples of good practice in this regard, and all should be congratulated for the contributions that
they have made to the finalization of the guidance materials.
Methods to be used to track and analyze all of the indicators will be refined over time through international
and national learning processes, including those taking place in the funded projects. The pilot testing process
has enabled a valuable opportunity to observe, and hopefully to contribute to these processes. The next
required step is now the stepwise introduction of the indicators to new projects, in order to test their
implementation in real time. The GEF is urged to proceed to this step, and work forward to further refine the
indicator process through an iterative process of step‐wise implementation and reassessment.
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Appendix 1: Generic Questionnaire
Basic preparatory questions to be considered before visit:
Land
1.
2.
3.

How many hectares is each land cover and land use are there in the study areas?
Have they been mapped in GIS / when will the project have the capacity to do this?
Will the project be able to track changes in land cover and land uses? (Is the GLOBCOVER map useful?)

Productivity
4.
5.
6.
7.

How many hectares are used for the production of each type of crop?
What are the crop production volumes per hectare of cotton, meat, milk, grain, vegetables and grapes?
How many tons/ha of woody biomass does the Turgai forest produce?
Is the project estimating carbon sequestration or emissions reduction? If so, using which methods?

Water
8.
9.

What is the total volume of available water in the two water user associations established by the project and in
the region as a whole?
What are the main sources of drinking water in the project area with access to safe drinking water? Are they
separate from agricultural water sources? What proportion of the population would be classified as having
access to safe drinking water?

Human well‐being
10. How many people in the project area are below the national poverty line?
11. What is the birth rate in the project area?
12. What is the number of maternal deaths in the project area?
13. How many children are there under five, and what proportion are below the reference population median
weight?
14. WHERE THE PROJECT CANNOT ANSWER THESE QUESTIONS, ARE THERE OTHER INSTITUTIONS WHERE THE
INFORMATION COULD BE FOUND?
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Appendix 2: Findings of Pilot Testing in Four Countries: Tabulated Summary
Table A1. Land Cover
Status of information
Project

Relevant indicators in logframe

Measurability

Achievability

Relevance

Tajikistan

Baseline GIS map created

None

Clear

Achievable

Direct

Namibia CPP

Land degradation monitoring
system under development

Local Level Monitoring may include trends in vegetation cover

Clear

Achievable

Direct

Dominican
Republic

Land cover maps created for 2003
and 2008

Forest cover Increased from 87,531 ha baseline to 95,034 ha by
2009

Clear

Achievable

Direct

Senegal

Information in other institutions

Stabilisation of cultivation (halt loss of forest cover) by Year 4

Clear

Achievable

Direct

Existing Relevant indicators

Measurability

Achievability

Relevance

By the end of the project 4 jamoats (16,000 ha ) collaborate on
SLM and have examples
Total area of land under community‐based SLM and area of
formerly communal land under land tenure

Clear

Achieved

Direct

Clear

Achievable

Direct

Table A2. Land Use
Status of information
Project
Tajikistan

Baseline GIS map created

Namibia CPP

Land use planning tools to be
developed

Dominican
Republic

Land uses mapped 2003 and 2008

Inappropriate land use reduced to 62% (53,953 ha) by the end of
2009

Clear

Achievable

Direct

Senegal

Land uses identified in 15
intervention areas individually

5,000ha farmland under reclamation techniques, 7500ha natural
forests under community protection

Clear

Achievable

Direct

Table A3. Land Management Practices
Status of information
Project

Existing Relevant indicators

Measurability

Achievability

Relevance

Tajikistan

Baseline GIS map created

New approaches demonstrated on 6,400 ha by year 4

Clear

Achieved

Direct

Namibia CPP

Description
agriculture

Clear

Achievable

Direct

Dominican
Republic

Demonstration farms mapped,
uptake on other farms surveyed

9,000 ha SLM and indirect effect on 166,000 ha after 15 years.

Clear

Achievable

Direct

Senegal

Detailed in 11 management plans

Targets for SLM by year 4: 60,000 ha of rangeland and forest,
600ha of salinized lands

Clear

Achievable

Direct

of

conservation
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Table A4. Woody Biomass Production
Status of information
Project
Tajikistan
Tugai forest produces around 10 tons/ha/year of woody biomass

Relevant indicators
Local indicators

Measurability
Unclear

Achievability
Achievable

Relevance
Direct

Namibia

Conservancies have monitored forest production.

Local Level Monitoring

Unclear

Achievable

Direct

Dominican
Republic

Estimates of woody biomass could be obtained from commercial
plantations and one study in the project area.

None (indicators relate to area
of forest not production)

Unclear

unachievable

Direct

Senegal

Baseline measurement for biomass production was produced for the
carbon assessment, and will be repeated every two years

Unclear

Achievable

Direct

Table A5. Livestock Production
Status of information
Project
Tajikistan
Cattle breeding exists

Relevant indicators
none

Measurability
‐

Achievability
‐

Relevance
‐

Namibia

Livestock density and carrying capacity periodically surveyed by
MAWF. Conditions and values of meat and milk known locally.
Information on production increases obtained from MeatCo.
Company.

LLM

Unclear

Achievable

Direct

Dominican
Republic

Commercial livestock sales known by agents, but not all livestock
included.

none

Unclear

Unachievable

Direct

Senegal

Estimates of dry matter and carrying capacity for livestock production
are available

none

Unclear

Achievable

Direct

Table A6. Agricultural Production
Status of information
Project
Tajikistan
Cotton production statistics are available, including estimates for
inputs. Other crops mentioned: vine and vegetable cultures, grains

Relevant indicators
none

Measurability
Clear

Achievability
Achievable

Relevance
Direct

Namibia

kg per hectare Mahangu is listed in the regional poverty assessments
by region. Inputs not quantified. Other crops listed not quantified.

LLM

Clear

Achievable

Direct

Dominican
Republic

National coffee production statistics at the province level. Collected
on each model farm by project. Other crops known at both levels.

none

Clear

Achievable

Direct

Senegal

National statistics for groundnut, millet and other crops available at
level of Delegation – not at scale of intervention areas.

groundnut and millet yields
+10% & av. household crop
diversity +50% by Year 5

Clear

Achievable

Direct
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Table A7. Water Availability
project
Status of information

Relevant indicators

Measurability

Achievability

Relevance

Tajikistan

Total availability estimates lacking. 250 million cubic
meters of water is estimated to have been used by all
4 Jamoats.

none

Agency
coordination
required

Direct

Namibia

Water availability and use are reported at the basin
level in the National Water Resource Assessment

LLM in South and East

Achievable

Direct

Dominican
Republic

the total volume of the hydrologic resources in the
area is less than 4% greater than the current demand
(prodoc p7). Bathymetric study on sedimentation
completed.

sedimentation
(affecting
water
availability in Sabana Yegua dam) no
more than 118.2mcm by 2009

Extraction is
clear,
availability is
unclear
Available in
national
assessment
Clear – done
by govt
without
guidance

Achievable

Direct

Senegal

Rainfall data available. Groundwater availability less
available. Estimates for use by humans and livestocks
very approximate.

none

Unclear – no
national data
available

Partially
achievable

Direct

Table A8. Water Safety
project
Status of information

Relevant indicators

Measurability

Achievability

Relevance

Tajikistan

For Khatlon Oblast as a whole, access to safe drinking
water is recorded at 52%

none

Clear

Achievable

Indirect

Namibia

SDI questionnaire includes a relevant question

Clear

Achievable

Direct

Dominican
Republic

In the upper watershed access to water relates to
location inside or outside dwellings, etc, not improved
sources. The watershed also supplies downstream
areas.

trends in siltation in water bodies
(p28)
One(1) scheme developed for water
service, by 2006. 10,000 families with
domestic water delivered

Clear

Unachievable

indirect

Senegal

Project will contribute to a reduction of sedimentation
in rivers and streams

none

Clear

for rural
communities

Indirect
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Table A9. Rural Poverty
Status of information
project

Relevant indicators

Measurability

Achievability

Relevance

Tajikistan

none

Clear

Available at
national level
requires
refinement for
project area
Achievable

Direct

Living Standards Measurement Surveys and Multi
Indicator Cluster Surveys at Oblast level.
Households below the poverty line in one jamoat
quantified

Namibia

2003/4 National Household Income and Expenditure
Survey by region. SDI pilot questionnaire includes
household expenditure and savings and assets held

Proportion of households in absolute
poverty and relative poverty
Baseline (1993/94): 8.35 and 32

Clear

Dominican
Republic

2002 poverty assessment to paraje level will be repeated
this year. Socioeconomic baseline study on selected
households completed 2008. Income reported every six
months from model farm households.

Decrease dependency on agriculture
and natural resource exploitation by
10% by 2009 (25% by 2020). MTE
suggested addition of indicator
relating to national poverty line

Clear

Achievable (many
national poverty
definitions
to
choose from)

Direct

Senegal

National poverty surveys 2005 and 2010 will provide data
at rural community level.

Reduce % of households considered
poor in each district

clear

achievable

Direct

Table A10. Child Malnutrition and Maternal Mortality
Status of information
project

Relevant indicators

Measurability

Achievability

Relevance

Tajikistan

Under 5s wasting and stunting in Khatlon Oblast, not
other areas (TLSS 2007). Maternal mortality addressed at
national level only and during 2010 national census

none

Unclear

unachievable

CM Direct
MM Indirect

Namibia

2006‐7 DHS covered child malnutrition but not maternal
mortality

Improving trends in
Development Index

Unclear

CM Achievable
MM unachievable

CM Direct
MM Indirect

Dominican
Republic

Child malnutrition is available at the level of the province,
and maternal mortality at the national level only.

none

Unclear

unachievable

CM Direct
MM Indirect

Senegal

2005 DHS reported child malnutrition at level of
departments but not maternal mortality

none

Unclear

CM Achievable
MM unachievable

CM indirect
MM v.Indirect
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Sustainable

Direct

Appendix 3: List of Institutions Visited During Pilot Testing
Institutions in addition to the project offices, field offices and UNDP offices, visitedduring the pilot testing are listed by
country in chronological order. These institutions are not in any way responsible for the interpretation of information
received, as presented in this report.
1) Tajikistan
Tajik Academy of Agricultural Sciences
Tajikistan Agency of Statistics
Tajikistan State Committee for Land Management and Geodesy
Winrock International
World Food Programme
2) Namibia
King Nehale Conservancy
Ministry of Agriculture Water and Forestry, Oshana Regional Office
Namibia Development Trust (NGO)
Namibia Nature Foundation
3) Senegal
ADT GERT (NGO)
Centre de Suive Ecologique
DGRE/MHEH, Division Hydrologie
Direction d’Analyse et de Prevision des Statistique (DAPS), Ministere de l’Agriculture
Ministere de l’environnement et la protection des basins de retention et des lacs artificiels
National Planning Commission
World Bank
4) Dominican Republic
Autonoma of Santo Domingo University
Dominican Institute of Agricultural and Forestry Research. (IDIAF)
Dominican Institute of Water Resources (INDRHI)
Ministerio de Economia, Planificacion y Desarollo
Ministry of Environment and Natural Resources
Monte Bonito Coffee Producers Association
Officina Nacional de Estadistica
Secretaria de Estado de Medio Ambiente, Subsecretaria de Suelos y Aguas
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