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This note is part of a series of three Technical Methodological Notes prepared to support the development 

of Natural Capital Accounts based on the System of Environmental Economic Accounts (SEEA) as part of 

the Darwin funded project: Integrating Natural Capital into Sustainable Development Decision-Making in 

Uganda. This project is a joint initiative by the National Environmental Management Authority (NEMA), the 

National Planning Authority (NPA) and Uganda Bureau of Statistics (UBoS), with support from the UN 

Environment World Conservation Monitoring Centre (UNEP-WCMC), International Institute for 

Environment and Development (IIED) and Institute for the Development of Environmental-Economic 

Accounting (IDEEA Group).  

 

Suggested Citation: UNEP-WCMC, IDEEA, NPA, NEMA & UBoS (2019) Draft Methodological Note: Land 

Degradation Accounts. V0.1. Darwin funded project: Integrating Natural Capital into Sustainable 

Development Decision-Making in Uganda. 
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1 INTRODUCTION 

1. In order to deliver the goods and services required by a growing population in Uganda that is 

transitioning to a middle-income status country, the productivity of land must be maintained or 

increased. For Uganda, maintaining and supporting land productivity responds to the increasing per 

capita demand for higher quality and nutritious food but also to ensure that land is available to provide 

space for alternative uses. These include the maintenance of healthy ecosystems outside of food 

production, which provide a range of regulating and cultural ecosystem services that are essential to 

countries, such as Uganda, and the well-being of its citizens (Orr et al., 2017). This also includes 

providing natural habitats for the species that are an intrinsic part of Uganda’s natural and cultural 

heritage. 

2. Across the world, there is increasing competition for land for different uses, including for food 

production, urban expansion and timber plantation. Climate change exacerbates these pressures on 

land, as it stresses lands capacity to provide essential ecosystem services, especially where water 

availability is reduced or there are increases in temperature (Orr et al., 2017). Further, it is also now 

estimated that 25% of land globally is highly degraded and 36% slightly or moderately degraded (FAO, 

2011 in Orr et al., 2017).  

3. At the Rio+ 20 United Nations (UN) Conference on Sustainability, the need to address land degradation 

was recognised as a formal outcome to “strive to achieve a land degradation neutral world”. This has 

subsequently been adopted as Sustainable Development Goal Target 15.3: By 2030, combat 

desertification, restore degraded land and soil, including land affected by desertification, drought and 

floods, and strive to achieve a land degradation-neutral world”.  The UN Convention to Combat 

Desertification (UNCCD) is the custodian agency for SDG Target Indicator 15.3.1 (Proportion of land 

that is degraded over total land area), the global indicator for reporting on progress towards SDG 

Target 15.3. 

4. Whilst there are many definitions of the term ‘Land Degradation’, the one adopted for this technical 

note is the definition adopted by the UNCCD. The convention defines land degradation as the reduction 

or loss of the biological or economic productivity and complexity of rain fed cropland, irrigated 

cropland, or range, pasture, forest and woodlands resulting from a combination of pressures, 

including land use and management practices (UNSD, 2018).  The UNCCD further defines Land 

Degradation Neutrality (LDN) as “a state whereby the amount and quality of land resources necessary 

to support ecosystem functions and services and enhance food security remain stable or increase 

within specified temporal and spatial scales and ecosystems” (Orr et al., 2017). Essentially, LDN 

implies that there is no net loss of land based natural capital. 

5. The Government of Uganda recognises land degradation as a major impediment to national economic 

development and the sustainable use of natural resources. This is because the combined agriculture, 

forestry and fishing sectors contribute approximately 25% of GDP. 1   A number of the national 

planning frameworks for Uganda clearly articulate the need for addressing land degradation through 

the restoration of wetlands, hill tops, rangelands and other fragile ecosystems. These include: Vision 

2040; NDP II; the Nationally Determined Contribution (NDC); and, Forestry Landscape Restoration 

(FLR) (GoU and UNCCD, 2018).  

6. The UNCCD’s Scientific Conceptual Framework for Land Degradation Neutrality (LDN) established a 

universal methodology for assessing land degradation in the context of SDG 15.3.1 (see Orr et al., 

2017). Given the challenges in assessing land degradation using a single indicator, the methodology to 

calculate SDG 15.3.1 is grounded in three sub-indicators. These comprise: 

 Assessment and evaluation of land cover and land cover changes.  

                                                                 

1 https://www.ubos.org/explore-statistics/9/  

https://www.ubos.org/explore-statistics/9/
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 Analysis of land productivity status and trends based on net primary productivity.  

 Determination of carbon stock values and changes. 

The decision on whether an area of land is degraded is made if any one of these indictors shows a 

negative trend with respect to the established baseline (based on information on different land cover 

areal units from 2000 to 2015). 

7. The UNCCD methodology is supported by a Good Practice Guidance Document for calculating the 

indicator (see Sims et al., 2017). The methodology is based on the use of global datasets, which are 

expected to be replaced by national data over time. Conservation International, as part of a larger 

consortium, host the Trends.Earth website, which provides a toolkit to calculate the indicator and 

supporting spatial datasets using these global data (CI, 2019).2 

8. Whilst the SDGs are global, they require translation into national action plans and targets. The LDN 

Target Setting Programme of the UNCCD provides support for countries to establish their own LDN 

national targets and land degradation assessment approaches. With the support of this programme, 

an LDN Working Group has been established in Uganda (GoU and UNCCD, 2018). As reported by this 

working group, approximately 20% of land in Uganda is showing some evidence of land degradation. 

These comprise of three classes of degradation: 1) Areas showing early signs of declining land 

productivity (areas in the Karamoja and West Nile regions); 2) Stable but stressed areas (located in a 

number of districts); and, 3) Declining productivity (in the Lake Albert, Lake Kyoga and Upper Nile 

Water Management Zones, often close to major cities) (GoU and UNCCD, 2018). These assessments 

followed the UNCCD method described above. 

2 AIM OF THIS METHODOLOGICAL TECHNICAL NOTE 

9. This technical note provides an overview of how to compile a set of environmental accounts relevant 

to land degradation, which can help decision-makers identify where investments to improve land 

management and address land degradation should be targeted to maximise social, environmental and 

economic returns. These accounts organise information on the ‘Stock’ of ecosystems from a land 

degradation perspective and the ‘Flows’ of ecosystem services (i.e., enabling food production and the 

delivery of other provisioning services) they provide to key economic units (e.g., household’s / 

subsistence farmers and businesses) in Uganda.    

10. The flow of ecosystem services from an ecosystem, such as an area of small-scale farmland, to an 

economic unit essentially represents a transaction. For example, a pasture ecosystem will produce 

grass, a farmer would then will then use this grass for grazing livestock.  This grazing is an economic 

activity that is supported with additional inputs, such as the farmers labour and machinery.  A similar 

example would be for a wheat crop, but in this case the ecosystem produces a wheat plant for future 

harvesting (Eigenraam and Obst, 2018). In both of these examples there is clearly a transaction 

between the ecosystem and the economic unit (farmer).  However, there is not a transfer of funds 

associated with this transaction.  

11. To realise a value from the ecosystem service, the economic unit (e.g., farmer) sells the livestock or 

harvests and then sells wheat from the wheat plant.   This transaction between the economic unit (the 

farmer or producer) and the consumer results in a transfer of funds (a transaction). Here it is worth 

noting the case of subsistence agriculture, where the economic unit (household) produces and 

consumes their own agricultural output.  Here there is still a transaction.  Whilst there is no actual 

transfer of funds, following the conventions of the System of National Accounts it is entirely 

appropriate to impute a value for this scenario.  Otherwise this important aspect of the agricultural 

                                                                 
2

 The Trends.Earth toolkit is based around a QGIS plugin, and is quite flexible in allowing users to substitute national 

data for the global, default data. 
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sector would be missed in national accounts (Eigenraam and Obst, 2018). Figure 1 sets out this 

sequence of transactions and the associated agents.  

 

Figure 1: Transactions between ecosystems, economic units and consumers, adapted from 

Eigenraam and Obst, (2018) 

12. As can be inferred from Figure 1, there is clearly an incentive for the economic unit (e.g., farmer) to 

maintain the extent and condition of ecosystems important for enabling food production (and the 

delivery of other provisioning services). Essentially, the better the health of the ecosystem the more 

food can be produced and then sold or consumed.  There is also a clear incentive for the government 

to encourage other economic units to maintain the health of these ecosystems, given their 

fundamental importance to national food security and the contribution of the agricultural sector to 

GDP and rural livelihoods.  Furthermore, where these ecosystems lose condition, difficult land use 

decisions will need to be confronted as demand for agricultural land increases. 

13. The environmental accounting approach set out in this note aims to integrate information on stocks 

of ecosystem assets (i.e., the extent and degree of land degradation in Uganda), the ecosystem service 

flows they deliver to specific economic units and the subsequent transactions between these units and 

different consumers (i.e., households, businesses, government and export markets).  The accounting 

approach is consistent with the UN System of Environmental Economic Accounting (SEEA).  The 

accounts presented have been produced in accordance with the guidelines set out in the SEEA 

Experimental Ecosystem Accounting (SEEA EEA) Technical Recommendations (UN et al., 2018),  the 

SEEA Central Framework (SEEA CF) (UN et al., 2014) and the SEEA for Agriculture, Forestry and 

Fisheries (SEEA AFF), which applies the SEEA CF to the activities of Agriculture, Forestry and Fisheries 

(FAO and UNSD, 2018).  

14. The SEEA EEA Technical Recommendations (UN et al., 2018) also identifies how combined 

presentations (or Integrated Analyses) of biophysical accounts, alongside economic (e.g., agricultural 

production and revenues) and social-economic data (e.g. the incidence of poverty), can support 

decision-makers in the pursuit of (inclusive) sustainable development. This technical note provides 

overview guidance on how these extended Integrated Analyses could be generated in response to 

identified user needs in Uganda (identified via the Context Analysis (UNEP-WCMC et al., 2019) and 

Inception Workshop  (NEMA et al., 2019) reports for the project).  

15. The overarching intent of this note, is to summarize the data requirements and methodological 

considerations for developing a set of land degradation relevant SEEA accounts, and integrating these 

with wider economic and socio-economic data. This provides a template to present and disseminate 

an aggregated set of key monetary, physical and socio-economic information relevant to land 

degradation, the livelihoods affected by land degradation and implications of land degradation on 

nutrition and Ugandan diets. The information is intended to be of key relevance to policy makers and 

respond to identified user needs. In many circumstances, these integrated analyses can be used to 

calculate particularly important indicators (including the SDG indicators).  

16. As per UNSD (2017), this note follows the steps set out in the Generic Statistics Business Process Model 

(GSBPM) to support the compilation of SEEA accounts. Table 1 below briefly outlines the steps in this 

process.  
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Table 1 Generic Statistics Business Process Model 
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1. Specify User Needs: Engage users to identify their detailed statistical needs, propose 

high level solution options and prepare the business case 

2. Design: Design and develop activities and any associated practical research work 

needed to define the statistical outputs, concepts, methodologies, collection instruments 

and operational processes. Specify all relevant metadata as well as quality assurance 

procedures 

3. Build: Build and test the production solution 

4. Collect: Collect and gather all necessary information (data and metadata), using different 

collection modes and load them for further processing 

5. Process: Clean data and prepare them for analysis 

6. Analyse: Produce statistical outputs, examine them in detail and prepare them for 

dissemination. Prepare statistical content and ensure outputs are ‘fit for purpose’ prior to 

dissemination. Ensure statistical analysts understand the statistics produced 

7. Disseminate: Release the statistical product and support users to access and use the 

output 

8. Evaluate: Conduct an evaluation of the process and agree an action plan 

17. It is noted that the SEEA accounts and Integrated Analyses set out in this note represent a minimum 

set of information to compile and report, explicitly identifying the most important data items in 

response to identified user needs. In future iterations of the accounts, account producers may wish to 

extend the level of detail in areas deemed particularly policy relevant. This Technical Notes highlights 

possible extensions in Section 8. 

18. There are two additional Methodological Technical Notes on using the SEEA to organize information 

in support decision-making for Fisheries and Biodiversity and Tourism produced via the Darwin 

funded project: Integrating Natural Capital into Sustainable Development Decision-Making in Uganda. 

Whilst these notes are designed to support the compilation and use of SEEA based accounts in Uganda, 

the approaches should be transferable to other countries with similar policy and environmental 

management concerns.  

19. These Methodological Technical Notes support the mainstreaming of certain aspects of biodiversity 

and the environment into sustainable development decision-making. However, they remain focused 

on specific themes and should be considered only as a component of the required information system 

to inform on macro-level decision making in the context of sustainable development. Additional SEEA 

based accounts are required, in conjunction with wider statistics, to deliver a full, coherent picture of 

the interactions between the environment and the economy in Uganda and inform on the full set of 

ambitions for sustainable development set out in Uganda’s Green Growth Development Strategy, 

National Development Plan (II) and the SDGs. Nonetheless, these notes make a concrete contribution 

to these aims, both in the context of environmental sustainability and mainstreaming the environment 

into planning and poverty alleviation. 

20. As a final point, it is noted that the accounts are not intended to be able to communicate all the 

subtleties of land degradation interactions with livelihoods and the economy. As such, further 

information may be required to inform very local scale management planning in pursuit of Land 

Degradation Neutrality (LDN).    
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3 SPECIFY USER NEEDS 

21. Environmental-economic accounts are part of a broader information system that will have various 

“entry points” into different stages of the policy cycle and policy analysis. These include: Issue or 

Problem Identification; Policy response; Implementation; Monitoring; and, Review. There will also be 

multiple ways in which the information provided by accounts is used by different users. These 

concepts are discussed further in the context of designing environmental-economic accounts by 

Vardon et al., (2016). They highlight the need for “decision-centred design” of accounts, to provide the 

most decision-relevant information in the most usable format to those making the decisions (i.e., 

meeting specific the needs of account users). This, in turn, will increase the use and demand for the 

accounts and help ensure that they are institutionalised within national reporting systems and 

commitments. 

22. As part of the Integrating Natural Capital into Sustainable Development Decision-Making in Uganda 

project, a context report has been drafted to help inform a User Needs Assessment. The first stage of 

informing the assessment was to undertake a desk-based study of relevant policy entry points for 

biodiversity-related environmental-economic accounts within existing national policies, plans and 

commitments for Uganda. This has been supplemented with the outcomes of the inception workshop 

for the project, held in Kampala, Uganda in December 2018 (NEMA et al., 2019). This workshop 

provided an opportunity to build consensus on the policy questions and uses with key users and 

identify the essential information needs that should be included in accounts to inform on land 

degradation. These were further refined in bilateral stakeholder engagements with key account user 

groups and data providers in March 2018 to define a set of User Needs. These are summarized in Table 

2 below. 

23. A collaborative and iterative design process will be required to organise information in 

environmental-economic accounts and present it to decision-makers in a form that is, and continues 

to be, easy to use. As such, it should be anticipated that progress between the specification of user 

needs and the design and build phases of compiling the accounts will also be iterative in nature. 

Nonetheless, Table 2 provides a specification on which the first set of accounts can be built and this 

Methodological Technical Note Version 0.1 provides a foundation for the first iteration in deciding a 

methodology for compiling accounts relevant to land degradation in Uganda. 

Table 2: Policy uses and user needs (Land Degradation Accounts) 

Policy use / question  User needs (data items) 

What is the trend in soil fertility in Uganda? Land Use and tenure 

Soil fertility  

Soil health / depth and type / water holding 

capacity  

Nutrient content 

Proxies for productivity of land (e.g., Net primary 

production)  

How can soil management practices be 

improved in order to ensure sustainable 

agriculture and alleviate poverty 

eradication? 

Livelihoods and productivity data 

Spatial information on current soil management 

practices information  

Information on drivers of poor soil management 

(e.g., lack of education, awareness, technology, etc.)  

How can soil management practices be 

improved to reduce pressure to convert on 

Information on land cover flows 
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natural habitat? (Especially reclaiming of 

wetlands for crop growing) 
Information on crop and livestock patterns and 

associated production statistics. 

Where should investment be targeted to 

improve soil management? 

Spatial information on where land degradation is 

manifesting. 

Population density & urbanisation 

Spatial accounting  

Land / soil management practices, education and 

extension services   

How should economic instruments be 

designed to deliver improved soil 

management where it matters? 

Spatial information on where land degradation is 

manifesting. 

Information on crop and livestock patterns and 

associated production statistics. 

Spatial information on poverty and agricultural 

employment. 

How do we ensure sustainable production of 
food to remain the leading food basket for 
the region?  

Statistics on soil fertility, structure, etc. 

Proxies for productivity of land (e.g., Net primary 
production) 

Where and how should we address land 
degradation to ensure food security, 
particularly for those that are most 
vulnerable? 

Data on poverty and land management/use 

Spatial mapping of those vulnerable linked to food 
output per hectare  

Are we using land efficiently?  Is there 
under-utilisation of land in some areas and 
over utilisation in others? 

Output per hectare spatially mapped  

Spatial data on agricultural productivity and its 
value 

How is land degradation related to shifting 
crop patterns (e.g., more low-value maize, 
shifting banana belt)?  What are the 
implications of this for the economy, 
livelihoods and food security? 

Data on crop patterns and productivity 

Data on agricultural output and its value 

Data on spatial distribution of poverty 

Data on agricultural employments 

How do we maintain the drought resistance 
crops and species in order to reduce the 
upcoming tendency of reclaiming wetlands 
for crop growing?  

Data on land use 

Data on crop patterns and productivity  

How do we report on SDG 15.3.1 

(Proportion of land this is degraded over 

total land area)? 

Data on land cover, land productivity and carbon 

stocks. 

  

4 DESIGN AND BUILD THE ACCOUNTS 

4.1  LAND DEGRADATION AND THE SEEA-EEA ACCOUNTS 

24. The SEEA is a multipurpose framework for understanding the interactions between the environment 

and the economy, thereby extending the established System of National Accounting (SNA) used for the 

measurement of economic activity and related stocks and flows. The SEEA-EEA extends this 

framework to consider ecosystems as assets. The SEEA-EEA accounting model proposes that changes 

in stocks of ecosystem assets are measured via changes in the biophysical measures of the extent of 

different ecosystem types and their condition over an accounting period (typically a year). Ecosystem 
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assets also produce a flow of ecosystem services over time, which contribute to the production of 

benefits and, ultimately, well-being. Data on ecosystem services is organised within the physical and 

monetary ecosystem services supply and use accounts. These accounts record the flow of ecosystem 

services from different ecosystem types to economic users occurring within an accounting period, in 

both physical and monetary terms.   

25. The ecosystem extent, condition and services (both supply and use) accounts are the core accounting 

modules of the SEEA-EEA. These accounts can be compiled for different spatial areas in a country to 

reflect different policies and land management practices, for example national scale is useful for macro 

level policy planning and district scale is useful for targeted land management, economic planning and 

poverty alleviation.  In order to facilitate different applications of the accounts, it is useful to organise 

input data in such a way as it can be readily aggregated to compile accounts at different spatial scales.  

26. These core accounts are supported by a set of thematic accounts on themes that may be of particular 

policy relevance, comprising; Biodiversity; land; water; and, carbon. Land and carbon are themes that 

are of particular relevance to land degradation.  The relationship between these accounts is shown in 

Figure 2.   

 

Figure 2: Core Accounting Modules of the SEEA-EEA (adapted from Chow 2016) 

27. With respect to implementing a measurement approach to compile the ecosystem extent accounts,  

the extent of different land cover types are often used as proxy for the extent of different ecosystem 

types (see para 3.18 of the SEEA EEA Technical Recommendations, UN et al., 2018).  Land cover change 

is also adopted as one of three sub-indicators to infer trends in land degradation by the UNCCD (Orr 

et al., 2017). The organisation of information required to establish an ecosystem extent account is also 

a key first step in the ecosystem accounting process as it provides the basis for subsequent 

measurement of ecosystem condition and many ecosystem service indicators (UN et al., 2018). 

28. The concept of land degradation is also aligned to that of ecosystem condition.    The UNCCD adopts a 

second sub-indicator for land degradation measurement based on land productivity (e.g., based on 

annual net primary productivity). Measures of annual net primary productivity could be included in 

the ecosystem condition accounts described in Figure 2.  This would allow trends in this indicator of 

land degradation to be integrated with the information on the extent of different ecosystem (or land 

cover) types. 

29. The final sub-indicator adopted by the UNCCD for measuring land degradation is carbon stocks.  These 

could also be integrated in to the ecosystem condition account (e.g., based on soil organic carbon 

content). Information on carbon stocks could also be organised via the thematic carbon accounts 

described in Figure 2.  However, for simplicity this note focuses on organising information on carbon 

via ecosystem condition accounts.   

30. It is highlighted that the Good Practice Guidance for SDG 15.3.1 indicates countries are encouraged to 

use their own indicators on soil productivity where available (Sims et al., 2017). The established 

processes and data for tracking land degradation are not well understood at the time of writing this 

note.  As such, via future iterations of this note, national indicators will be explored and the 
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possibilities for use in ecosystem condition accounting assessed. 

31. This technical note illustrates how ecosystem extent and condition accounts can be developed and 

integrated to inform key characteristics of land degradation. Namely: changes in land cover classes, 

land productivity and carbon stocks.  The technical note also extends this to deliver integrated 

statistics on the correlations in the trends of these characteristics with the supply of key ecosystem 

services.  This is achieved via the compilation of provisioning ecosystem service supply (e.g., crop 

provision) and use accounts for different ecosystem types.  These communicate the physical and 

monetary flows for ecosystem services to economic units (e.g., farmers and households).  

32. This technical note further sets out Integrated Analyses, which inform on the key statistical 

requirements of the accounts to meet the User Needs in Uganda (as described in Section 3). These 

Integrated Analyses integrate key information from the accounts described above and wider statistics 

(e.g., on poverty, employment and nutrition).  They are intended to provide integrated information on 

the relationship between land degradation, economic activity and social welfare (see Figure 3).  From 

these accounts potential indicators can be developed to inform sustainable development planning and 

policy.  The type of indicators relevant to sustainable development that can be directly calculated from 

the accounts and Integrated Analyses to support decision-makers at different stages in the policy cycle 

are also highlighted and discussed latter in this note. 

33. The accounting and Integrated Analysis structures presented in this technical note are also provided 

in excel format in Appendix A. As noted, these accounts should be developed as an iterative process 

that arrives at the correct balance between the detail sought by policy makers and analysts, the 

capacity of the national statistical office and the fundamental data foundation that exists in Uganda. In 

particular, in close coordination with the producers of land cover accounts and the LDN Targeting 

Setting working group in Uganda, to ensure a coherent set of outputs emerge. 

 

Figure 3: Integrated accounts for the analysis of land degradation  (adapted from Eigenraam 

and Choi, 2017) 

4.2  ECOSYSTEM EXTENT / LAND COVER ACCOUNTS  

34. In Uganda, the National Biomass Study (NBS) started in 1989 to monitor the dynamics of woody 

biomass in Uganda. The project provides national land cover maps, originally based on the NBS 

Classification system developed from the original study (1990). From 2005 onwards land cover maps 

were generated based on the FAO Land Cover Classification System (LCCS), and cross referenced to 

the original NBS Classes. The land cover maps were produced in combination with ground-truthing, 

to establish biomass values per hectare for different land cover classes (Diisi, 2009). The project 

outputs also provide information for understanding the delivery of other key forest and woodland 

ecosystem services, such as provision of fruit, building materials, natural hazard protection and 

erosion control. Land cover maps have now been produced for 1990, 2005, 2010 and 2015. 

35. Guidance on how to compile land accounts is provided in Chapter 5.6 of the SEEA CF. Given the 
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familiarity of the NBS classes to potential users of the accounts, these higher level classes have been 

adopted for the land cover accounts being developed for Uganda (rather than the land cover classes 

proposed in the SEEA-CF, noting that both can be aligned via the detailed FAO LCCS). It is noted that 

land cover accounts and associated land cover change analysis has already been undertaken in Uganda 

for 1990 to 2005 by the NFA (presented in Diisi, 2009). These accounts are extended to cover the 2010 

and 2015 NBS Land Cover Map editions in UNEP-WCMC and IDEEA (2017). An example NBS based 

Land Cover Account for Uganda from this report is presented as Table 3, which can be adopted for use 

as a ‘proxy’ ecosystem extent account to allow integration of information on ecosystem condition and 

services. Land accounts are being developed in accordance with the SEEA CF, with support from the 

World Bank led Wealth Accounting and Valuation of Ecosystem Services (WAVES) partnership.  

Table 3: NBS Land Cover Account for Uganda (UNEP-WCMC and IDEEA Group, 2017) 

 

INFERRING LAND DEGRADATION FROM LAND COVER CHANGE 

36. The type of land cover change analyses reported for the 1990 to 2005 period presented in Diisi (2009) 

is required for understanding where land cover change (i.e., the transition from one land cover class 

to another) is occurring. Given this type of information exists and can be generated for the 2005 to 

2010 and 2010 to 2015 periods, this sub-indicator for land degradation can be readily generated for 

Uganda (e.g., using the spatial data infrastructure established by UNEP-WCMC and IDEEA, 2017).  

37. Fundamental to calculating the land cover change sub-indicator is specifying which land cover 

changes are representative of degradation (Orr et al., 2017). This requires defining a matrix of changes 

that include all classes in the national legend. Each land cover flow should then be coded as an 

improvement (green); stable (blue) or degradation (red). This matrix should be defined in close 

coordination with national stakeholders. As the UGGDS identified forest and wetlands as key 

ecosystems for supporting sustainable livelihoods, land degradation associated with the loss of these 

ecosystems should be considered a key policy concern.  

38. Table 4  presents a hypothetical land cover matrix of NBS land cover change flows between 2005 and 

2015 in hectares. For Uganda, given the stated targets for afforestation and establishment of wetlands, 

it is assumed that any land cover flows that contribute to these targets would be an improvement. Any 

flows that increase the distance to these targets, would be considered degradation. Such instances are 

recorded in green and red, respectively, in Table 4. 
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Table 4: Demonstration Land Cover Change Matrix 2000 to 2015* 

 

* Land cover flows are colour coded: Red = degradation, Blue = Stable; and, Green = improvement
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39. The area remaining as the same NBS type across this accounting period is captured in the diagonal of 

the matrix (these cells are not colour coded in Table 4).  The land cover flows from one NBS type in 

the opening period (i.e., the types listed in the rows) to another NBS type in the closing period (types 

listed in the columns) are captured in the other cells in Table 4.  The closing extent for each NBS type 

is simply the sum of the column values.  The gross additions to that NBS type over an accounting period 

are the sum of the column values minus the ‘no change’ value on the diagonal. Opening extent and 

gross reductions over an accounting period for each ecosystem type are measured by similarly 

summing across rows.  

40. All reductions in extent (i.e., the sum of row values excluding the no change cell on the diagonal) are 

captured in the final column in Table 4.  The additions are disaggregated by changes indicative of 

degradation, improvement or stable, with respect to land degradation, in the bottom three rows of 

Table 4.  For any accounting period, the sum of improvement and stable will reflect the ecosystem 

changes that are not indicative of degradation.   The ‘Additions degradation’ row will reflect the extent 

of land degradation in an accounting period due to land cover change. 

41. Guidance on compiling change matrices is provided in UNSD (2017). It is noted that this structure is 

slightly different to the land cover change matrix presented as Table 5.14 in the SEEA Central 

Framework (UN et al., 2014).    

4.3  ECOSYSTEM CONDITION ACCOUNT FOR LAND DEGRDATION 

42. This section sets out how ecosystem condition accounts can be developed and integrated with the 

proxy ecosystem extent accounts based on land cover.  The ecosystem condition accounts focus on the 

measurement of land productivity and carbon stocks in order to align with the three sub-indicators 

proposed under SDG 15.3.1.  This is intended to aid Uganda in delivering on its international reporting 

commitments, as well as informing on action to address land degradation and its impact on 

biodiversity, livelihoods and Uganda’s economy.  As highlighted by Sims et al., (2017), the 

interpretation of the trends in these land productivity and carbon stock indicators should always be 

conducted in the context of additional local data and information.   As such, options to improve this 

approach will be further evaluated with relevant stakeholders in Uganda in further iterations of this 

note. 

LAND PRODUCTIVITY 

43. Land productivity is the biological productive capacity of land. It reflects the net effects of ecosystem 

functioning on plant and biomass growth, fundamental processes to the delivery of a range of 

provisioning, regulating and cultural ecosystem services (Sims et al., 2017). As such it is also an 

important conceptual indicator for ecosystem condition accounting using the SEEA EEA.  

44. Land productivity can be measured as the total above ground net primary productivity (NPP), defined 

as the energy fixed by plants minus their respiration, which translates into the rate of biomass 

accumulation (UNSD, 2018). Ideally, land productivity values in Annual NPP (ANPP) should be 

modelled in a spatially explicit manner and validated against additional sources of information.  These 

additional sources of information should include field samples and ultimately support the derivation 

of land productivity estimates in bio-physical units such as kg/ha/yr.  

45. NPP is a variable that is time consuming and costly to estimate. Hence the Normalized Difference 

Vegetation Index (NDVI) is often used as a surrogate for NPP (CI, 2019). This is because it is regularly 

recorded across the globe using remote sensing and there is a substantial time series of products 

mapping NDVI, which are available for no cost. NDVI has been used as an indicator in ecosystem 

condition accounts, for example under the World Bank supported development of ecosystem accounts 

in Guatemala (Monterroso et al., 2019).  

46. The use of NDVI for inferring land degradation relies on interpreting time series trends in NDVI and 

relating this to trends in standing biomass in an any given location.  A number of phenology and 
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productivity variables are derived from the time series of NDVI observations and combined to inform 

a qualitative assessment of land productivity dynamics for that area.  In broad terms, this means that 

an area is improving, degrading or stable with respect to land degradation (stable but stressed and 

early signs of decline may be included in addition).   

47. The methods for calculating land productivity dynamics using NDVI are described by Ivits and Cherlet 

(2016).  This approach has been used to inform the World Atlas of Desertification (Cherlet et al., 2018). 

CI (2019) provide a toolkit for implementing the processing algorithms employing global NDVI data 

to calculate the land productivity indicator using this approach.  This toolkit could be used if there is 

insufficient national data for this indicator.  However, this will only provide a relative measure in the 

broad terms described above for relative degradation of an area (with respect to a 2000 to 2015 

baseline).  This approach will not yield an absolute measure of ANPP (i.e., in kg / ha). 

48. Where a significant reduction in ANPP is observed for an area, this should be considered degraded.  It 

is highlighted that a review with stakeholders of the appropriateness of using NPP (or NDVI as a 

surrogate) for measuring trends in land productivity in the context of degradation in Uganda is 

essential. For instance, increases in NPP in wetlands could be indicative of eutrophication, a form of 

degradation. Orr et al., (2017) also identify that shrub or bush encroachment into formerly sparsely-

vegetated areas, might be considered a form of degradation in terms of land cover change, but would 

be an increase in NPP for that area. There may also be cause to believe increases in NPP may be 

associated with climate change in some areas. 

CARBON STOCKS 

49. The accumulation of soil organic carbon (SOC) can be used as a proxy indicator of condition for 

terrestrial ecosystems soil quality, and associated functions and processes such as: soil nutrient 

cycling, soil aggregate stability and soil structure. These have direct implications for water infiltration, 

vulnerability to erosion and ultimately the productivity of vegetation and, in agricultural contexts, 

yields (Sims et al., 2017). SOC has been used to infer soil degradation widely, for instance in the 

tropical agroforestry systems (Mutuo et al., 2005), South African grasslands (Dlamini et al., 2014) and 

the Lake Victoria Crescent Agro-Ecological Zone of Uganda (Akodi et al., 2016). 

50. Ideally, SOC would be assessed via well-designed soil survey monitoring programmes, which yield a 

time series of representative data. As a first step in calculating this indicator for ecosystem condition 

accounting collating this type of systematic soil survey data should be the ambition.  However, regular 

soil monitoring is costly to implement and there are few national or regional examples to draw on. 

51. As such, the SDG 15.3 Good Practice Guidance (Sims et al., 2017) proposes that SOC can be estimated 

using national information on SOC baselines for different NBS land cover classes.  The findings of any 

previous national soil survey studies can also be used to best characterise SOC baselines for each NBS 

class.  Nationally derived ‘change factors’ for reduction in carbon stocks due to changes in NBS classes 

and estimates emission factors associated with drainage, fire or other factors can then be used to 

estimate changes in SOC stocks following NBS class change (or conversion). These can best be derived 

using modelling approaches that incorporate additional data on the management and use of 

ecosystems, which go beyond just ecosystem type change to generate change factors and emission 

factors more specific to local conditions.    

52. Where a significant reduction in SOC in observed, this land is considered to be degrading. Where there 

is no significant reduction in SOC (i.e., SOC is stable or increasing significantly), the land is not 

considered to be degraded. Ideally, this would be based on robust statistical analysis of monitored SOC 

between a baseline and reporting period.  

53. In the absence of national data, the CI (2019) toolkit provides an approach to determine SOC reference 

levels for different land cover classes using global data (e.g., the SoilGrids 250m resolution product). 

Land cover change is then linked to changes in SOC stocks using coefficients for different land cover 

transformations, linked to the land cover change flows presented in Table 4. A default assumption of 
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a 10% change in SOC is considered as being significant (CI, 2019). Consequently, areas of land showing 

a 10% increase in SOC are identified as potentially improved and 10% decrease as potentially 

degraded. Where the change is less than 10%, these areas of land are considered stable with respect 

to SOC context.  Again, it is highlighted that these measures are relative, rather than absolute measures 

of these land condition indicators. 

54. It is noted that the intention for calculating SDG 15.3.1 is to move to a combined estimate of above and 

below ground carbon.  As such, estimates of above ground carbon stocks in due course.  This could 

draw on the results of the National Biomass Study (Diisi, 2009). 

ECOSYSTEM CONDITION ACCOUNT FOR LAND DEGRDATION 

55. The SEEA EEA Technical Recommendations suggest reporting condition as opening and closing stocks 

for given years and provide an example table (Table 4.1) (UN et al., 2018). Table 5 develops this 

example table for an Ecosystem Condition Account relevant for land degradation, incorporating the 

land productivity and carbon sub-indicators (including SOC and Above Ground Carbon). 

56. Table 5 is based on being able to generate absolute measures for the land degradation condition 

indicators for land productivity and carbon.  Where only relative qualitative measures are available 

(e.g., from applying the CI (2019) Trends.Earth toolkit) a different presentation is required.  This is 

discussed further with respect to Table 6 in the following sub-section. 

Table 5: Ecosystem Condition Account for Land Degradation 

 

LAND DEGRADATION INFORMATION SUMMARY TABLE 

57. Ultimately, decision-makers will be concerned most with understanding the overall implications of 

land degradation and where associated impacts are manifesting. The methodological approach 

presented in this note and for SDG 15.3.1 for identifying where land degradation is occurring is based 

upon the integration of spatial information on land cover, with the three sub indicators for land 

degradation.  As such, some form of spatial data infrastructure is needed to support the integration of 

these different spatial datasets.  This is discussed further in Section 5. 

58. Once organised, the spatial information on the land degradation sub-indicators organised can be 

readily aggregated in to communicate the overall implications of land degradation and where 

associated impacts are manifesting. Following the SDG 15.3.1. “One Out, All Out” approach, an area of 

land would be considered degraded if it was considered degraded for any of the following reasons: 

land cover change; declining land productivity or declining soil organic carbon stocks. 

59. In order to present this information, Table 6 adapts the typical land account structure of the SEEA for 
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land degradation. The top row provides an opening measure for the area of degraded not degraded 

land in each NBS land cover type (column), it is assumed that no land has been identified as degraded 

in the first opening year of the first edition of  Table 6.  

60. The top part of Table 6 reclassifies the opening extent of degraded and not degraded extent due to 

ecosystem type changes over the accounting period (i.e., this records to effect of the land cover change 

sub-indicator). These are the same ‘Additions’ that are recorded in the ecosystem type change matrix 

presented in Table 4. The red cells are the ‘Additions degradation’, these identify an ecosystem type 

changes (land cover flows) over the accounting period indicative of degradation. For example, in Table 

6 the extent of small scale farm land has increased by 800 hectares as a result of conversion of 

ecosystem types that are considered a priority for protection.  Inspection of Table 4 reveals these are: 

Tropical high forest well stocked; Tropical high forest low stocked; Woodland; and, Wetland. These 

800 hectares will continue to be considered as degraded land (albeit it may be ‘good condition’ 

cropland) unless they are restored back to their original type or converted to another ecosystem type 

indicative of improvement with respect to land degradation. 

61. The green cells in the top part of Table 6 are the ‘Additions improvement’ presented in Table 4.  As 

NBS type flows indicative of improvement in the first edition of Table 6 contribute to the ‘Not 

degraded’ areas they will not affect the establishment of a baseline for land degradation extent (e.g., 

for reporting on SDG 15.3.1).  The blue cells in Table 6 are stable with respect to land degradation (in 

terms of land cover flows), the values in these cells are the net of all the reductions and the ‘Additions 

stable’ in the land cover change matrix presented Table 4.  
62. The ‘Further Additions’ part of Table 6 summarises how many hectares of ecosystem are degraded (in 

the ‘degraded’ sub column) due to either Land Productivity or Carbon Stock trends over the 

accounting period.  Each additional hectare classed as degraded has to be balanced by a negative 

balancing amount in the adjacent ‘Not Degraded’ cell in this part of Table 6.  Such negative values are 

presented in parenthesis.   

63. A similar approach is presented for the ‘Further Reductions’ part of Table 6. This part of the table 

captures hectares that are improved due to Land Productivity or Carbon Stock trends.  Any reduction 

in the ‘Degraded’ area, again, must be balanced with equivalent addition in the adjacent ‘Not degraded’ 

column.  

64. It is highlighted the ‘Net further additions’ row records the additional hectares that are identified as 

‘Degraded’ due to either Land Productivity or Carbon Stock trends or ‘Not degraded’ due to 

improvement in one of these sub indicators.  This reflects the “One Out, All Out” principle of SDG 15.3.1.  

As such, care is required not to double count any degraded or improved hectares where more the one 

sub-indicator for land degradation shows a change.  It is also important not record hectares that show 

improvement in one sub-indicator but are still degraded due to the trend in the other sub-indicator as 

a ‘Net further addition’ in the ‘Not degraded’ column. Managing this information requires that a spatial 

data infrastructure is established for organising this information (e.g., at grid cell scale).    

65. The final row in Table 6 captures the total ‘Degraded’ and ‘Not Degraded Area’ for each NBS type at 

the close of the accounting period.  This is the sum of the 'Net further additions’ and those hectares 

classified as ‘Degraded’ or ‘Improved’ already due to land cover change. Data is aggregated across all 

NBS types in the ‘Total land Area’ columns of Table 6. 

66. It is highlighted that Table 6 is not one of the core or thematic accounts of the SEEA EEA.  However, it 

does provide a useful bridging structure to communicate information on land degradation organised 

by the SEEA to decision makers and other account users.  As there is anticipated to be significant 

demand for the compilation of this table across scales.    
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Table 6: Land Degradation Summary Table (ha, 2000 to 2015) 
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4.4  ECOSYSTEM SUPPLY AND USE ACCOUNT (PROVISONING SERVICES)  

67. Given the implications of land degradation (an indicator of ecosystem condition) on the delivery of 

ecosystem services, in particular provisioning services, decision makers will be interested in 

understanding where the economic impacts of land degradation may be manifesting, and the social 

implications of these impacts. In this context, the effect of land degradation on the supply and use of 

the ecosystem service ‘enabling food production’ and the delivery of other provisioning services is a 

prime concern.  

The ecosystem services supply and use account records the flows of ecosystem services supplied by 

ecosystems types to economic units during an accounting period. Given the focus of this technical note, 

the ecosystem service of interest is the ‘enabling food provisioning’ service supplied by ecosystems 

associated with food production. Within the SEEA EEA, the concept of the supply of ecosystem services 

is equal to the use (or receipt) of ecosystem services. For the ‘enabling food provisioning’ ecosystem 

service, supply and use can be equated by using proxy data on biomass (tonnes) of crops and livestock 

harvested from ecosystems. 

68. The structure of the ecosystem service supply and use accounts is presented as Table 5.1 in the SEEA 

EEA Technical Recommendations (UN et al., 2018). Table 7 and Table 8 below, apply and develop this 

structure to provide a Physical Supply and Use Table (PSUT) for the ‘enabling food provisioning’ 

ecosystem service in Uganda. Table 7 and Table 8 are designed to record the transactions between 

different economic units as set out in Figure 1. Table 7 is designed to record the transactions between 

ecosystems and producer economic units.  Table 8 records the subsequent transactions between the 

producer economic unit and consumer.  

69. The different types of economic units using the ‘enabling food provisioning’ ecosystem service are set 

out in the left-hand columns of Table 7 and Table 8. It is assumed that it is private landowners 

(households and businesses) that are using this ecosystem service. This is because agricultural land is 

assumed to be a privately owned resource in Uganda, although there may be some open access land 

for grazing (this needs to be further evaluated with stakeholders in Uganda to understand the extent 

of open access grazing).  The specific ecosystem assets supplying the ‘enabling food provisioning’ 

ecosystem service are listed in the right hand columns of Table 7 and Table 8. The consumers who 

purchase goods once harvested are listed in the middle columns of Table 7 and Table 8.   

70. The top ‘Physical Supply Ecosystem Service (Tonnes, 2015)’ section of Table 7 presents statistics on 

the different crop and livestock biomass harvests as a proxy for the ‘enabling food provisioning’ service 

by ecosystem types.  This represents the supply side of the ecosystem service transaction.  The bottom 

‘Physical Use Ecosystem Service (Tonnes, 2015)’ section of Table 7 presents these statistics 

disaggregated by the type of economic unit that use the ‘enabling food provisioning’ ecosystem service 

for the production (harvesting) of crops and livestock. In addition, the right hand columns in the 

bottom section of Table 7 provides an opportunity to record information on intermediate ecosystem 

services (i.e., transactions between ecosystems).  For instance, more rows could be added to capture 

information on pollination services provided by forests to ecosystems where coffee is grown.  

However, this is not considered further in this note. 

71. An inspection of Table 7 reveals supply is equal to use, as necessary for a recording of the transaction 

(i.e., the proxy of 30,419 tonnes of all crops and livestock recorded for the total supply of the enabling 

food provisioning ecosystem service is the same as that recorded for the total use). With reference to 

Figure 1, Table 7 provides the information on the transaction between the ecosystem and the 

economic unit.  As such the middle columns relevant to consumers are blanked out.   

72. Table 8 reveals the subsequent transactions between economic unit using the ‘enabling food 

provisioning’ ecosystem service and the producer of different crops and livestock (i.e., the right part of 

Figure 1). The top ‘SNA Supply Products & Services (2015)’ section provides information on the 

biomass of different crops or livestock produced by different producers (economic units). The SNA  
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Table 7: Physical Supply and Use Tables for enabling food provisioning ecosystem services in Uganda 
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Physical Supply Ecosystem Service  (Tonnes, 

2015)

Crops

Maize (Thousand tonnes) -           -           -           4,000       -               4,000         

Cassava (Thousand tonnes) -           -           -           3,200       -               3,200         

Banana (Thousand tonnes) -           -           -           4,000       500              4,500         

Coffee (Thousand tonnes) -           -           -           15            300              315            

Tea (Thousand tonnes) -           -           -           10            69                79              

Sugar (Thousand tonnes) -           -           -           5              320              325            

Livestock

Cattle (Thousand Head) 1,000       3,000       1,000       3,000       1,000           9,000         

Goat (Thousand Head) 1,500       2,000       500          5,000       -               9,000         

TOTAL 2,500       5,000       1,500       19,230    2,189           30,419      

Physical Supply Ecosystem Service  (Tonnes, 

2015)

Crops

Maize (Thousand tonnes) -             250        3,750            4,000      

Cassava (Thousand tonnes) -             200        3,000            3,200      Intermediate services e.g., pollination 

Banana (Thousand tonnes) -             500        4,000            4,500       (dependencies between ecosystems)

Coffee (Thousand tonnes) -             295        20                 315         

Tea (Thousand tonnes) -             59          20                 
79           

Sugar (Thousand tonnes) 275        50                 325         

Livestock

Cattle (Thousand Head) -             3,500    5,500            
9,000      

Goat (Thousand Head) -             3,000    6,000            9,000      

TOTAL -             8,079    22,340          30,419   

"-" Means No data available

Ecosystem Service Suppliers
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Table 8: Physical Supply and Use Tables for SNA Products and Service associated with enabling food provisioning ecosystem services in Uganda 
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SNA Physical Supply Goods & Services (2015)

Crops

Maize (Thousand tonnes) -             250        3,750            4,000      

Cassava (Thousand tonnes) -             200        3,000            3,200      

Banana (Thousand tonnes) -             500        4,000            4,500      

Coffee (Thousand tonnes) -             295        20                 315         

Tea (Thousand tonnes) -             59          20                 79           

Sugar (Thousand tonnes) 275        50                 325         

Livestock

Cattle (Thousand Head) -             3,500    5,500            9,000      

Goat (Thousand Head) -             3,000    6,000            9,000      

TOTAL -             8,079    22,340          30,419   

SNA Physical Use Goods & Services (2015)

Fish

Crops

Maize (Thousand tonnes) 2,800      800        -          400          -      4,000      

Cassava (Thousand tonnes) 2,240      640        -          320          -      3,200      

Banana (Thousand tonnes) 1,800      1,800    -          450          450     4,500      

Coffee (Thousand tonnes) 32            95          32           16             142     315         

Tea (Thousand tonnes) 8              24          8             4               36       79            

Sugar (Thousand tonnes) 33            114        16           33             130     325         

Livestock

Cattle (Thousand Head) 900         2,700    450         900          4,050  9,000      

Goat (Thousand Head) 3,600      4,500    450         450          9,000      

TOTAL 11,412    10,672  956         2,572       4,807  30,419    

"-" Means No data available

Ecosystem Service Suppliers
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(System of National Accounts) reference means that these crop and livestock goods lie within the 

production boundary of the SNA (i.e., they are produced by an economic unit).  The statistics on the 

30,419 tonnes of crop and livestock produced by different economic units are entirely equivalent to 

those recorded in the lower section of Table 7, which uses these harvest data as a proxy for the use of 

the enabling food provisioning service.  This is because it is assumed that the economic unit owning 

the ecosystem asset is the same as the economic unit producing the crops or livestock’s.  These 

statistics would be different if there was an economic unit, such as government, selling access rights 

to the ecosystem service (e.g., as in the case for fishing quotas and levies).  This may be the case in 

some countries where rangelands are publically owned assets made available for grazing.  

73. The bottom ‘SNA Use Products & Services (2015)’ section of Table 8 presents statistics on the 

consumption of crops and livestock by economic unit (e.g., households for final consumption or 

businesses for intermediate consumption). This includes subsistence consumption, where crops or 

livestock are produced and also consumed by the same household.  The left hand columns in the 

bottom section of Table 8 are blanked out as there is assumed to be no transactions between the 

different economic units producing different crops or livestock.  This may be a strong assumption, 

given the possibility for crops to be used as feed but the supply of feed is likely to be dominated by 

feed producing firms (i.e., the businesses engaged intermediate consumption). The right hand columns 

in Table 8 are blanked out as the ecosystems delivering the ‘enabling food provisioning’ service have 

already transacted this service with the economic units, as recorded in Table 7.   

74. Whilst information on the goods and services listed in Table 8 may be recorded elsewhere in the SNA, 

it is not aligned or integrated with information on the ecosystem assets that support their provision 

(e.g., small scale farmland and its level of degradation, or condition).  Addressing this disconnect is 

vital to informing the relationship between Uganda’s environment and its economy, highlighting the 

importance of sustainably managing land and restoring degraded areas so land can continue to 

support agricultural production activities. The accounts presented here provide such a framing to 

mainstream land degradation issues into economic development and planning.  

75. The same structure presented for the physical supply and use accounts in Table 7 and Table 8 can be 

used for compiling monetary supply and use accounts. The monetary value associated with sale of 

crops and livestock to consumers is reflected in the ‘farm gate’ price paid by the consumer and should 

be recorded in Table 8.  This value may also be used to impute the value of subsistence agricultural 

consumption in Table 8. 

76. The monetary value of ‘enabling food provisioning’ service is captured in the farm gate price but some 

further work is required to isolate the contribution of ecosystems to the production of the crop of 

livestock.  Following, Remme et al., (2015) the resource rent approach can be used to estimate such  

returns. Under this approach, the value of the ‘enabling food provisioning’ service can be estimated 

from the farm gate price by subtracting all costs for capital and labour associated with production. 

This is consistent with transaction based valuation approaches of the SEEA EEA (UN et al., 2018).  

These values can then be recorded for different crops and livestock in Table 7.   

77. Applying the resource rent approach to estimate the value of the ‘enabling food provisioning’ service 

in Table 7 will require assumptions to be made on per hectare costs, intermediate costs (fuel, 

machinery, etc.) and labour costs to be made for each crop and livestock.  Further research is required 

into how this can be done with confidence in Uganda.3 If this cannot be achieved in a meaningful way, 

Table 8 clearly provides useful information for economic planning around land degradation mitigation 

given the existence of functional food production ecosystems is clearly a fundamental pre-requisite 

                                                                 

3 It may be the case that resource rent may be reduced to zero (or even be negative), depending on the 
assumptions on labour costs made and the remuneration those actually involved in agricultural 
production receive.  This should will be a particularly important consideration for the case of subsistence 
agricultural production. 
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for food production. 

78. It is highlighted that the account tables presented in Table 7, Table 8 and elsewhere in this section, 

can be compiled for various ecosystem accounting areas of interest.  It is anticipated that some level 

of spatial disaggregation will be useful for planning land degradation mitigation measures in Uganda, 

for example sub-region or district.  This will also allow for the links to information on poverty, 

employment and food security to be made in a more spatially explicit manner. 

79. It should be noted that interpretation of the causality between land degradation and changing 

agricultural yields needs to be done with some care.  Trends in yields may be affected by several 

drivers beyond land degradation that can either increase of decrease output.  For instance, climatic 

conditions will likely have significant local impacts on yields that are not attributable to land 

degradation itself.  Furthermore, the effects of land degradation may be masked via the use of 

fertilisers and other inputs, although it is understood that fertiliser application is extremely limited in 

Uganda.  

4.5  INTEGRATED ANALYSES  

80. The aim of the Integrated Analyses is to present a comprehensive overview of the key data relevant to 

land degradation and sustainable development in one table. This is intended to support the integrated 

environmental, economic and social analyses necessary to inform decision-making in support of 

sustainable development. In particular, it should convey information to decision makers on the 

consequences of land degradation and help to identify which response actions are appropriate and 

where they should be implemented.  

81. In consideration of the above, Table 9 presents physical information on land degradation, alongside 

information from on economic activity, employment, populations and poverty. In Table 9 these 

statistics are spatially disaggregated by rows to the district scale. This allows for information on land 

degradation to be integrated with information in the national household survey (UBoS, 2018) and 

from population and agricultural censuses. The left set of columns sets out the trends in land 

degradation in Uganda. The middle columns set out the physical and monetary information associated 

with agricultural products, and other goods associated with other provisioning ecosystem services. 

The final set of columns sets out key socio-economic statistics to help identify where addressing land 

degradation is a priority for poverty alleviation, with suitable investment.  

82. Table 9 is intended to support the calculation of key indicators relevant to the user needs set out in 

Table 2. This is discussed further in Section 6. 

Table 9: Integrated Analyses for land degradation information 
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4.6  IDENTIFY DATA SOURCES AND ESTABLISH INSTITUTIONAL ARRANGEMENTS 

83. Key data and their sources for the compilation of the land degradation accounts and Integrated 

Analyses are set out in this section.  These were initially identified via desk based research. They were 

then further evaluated as part of the inception workshop for the project and via bilateral meetings 

with relevant institutions. These data, the institutions responsible for their collation and further 

details are summarized in Table 10. 

84. The key institutions listed in Table 10 were engaged in bilateral discussions to enable them to 

contribute their expertise and knowledge to the Design and Build phase. This can also help to build a 

common strategy to support the regular compilation of the accounts, and secure continued access to 

the data necessary for their compilation. Appendix B provides a list of specific data items and their 

requirements for compiling the accounts and tables presented in Sections 4.1 to 4.5. 

Table 10: Key data, institutions and further details for the land degradation accounts 

Data  Institution Further details 

Land Cover Maps 1990; 2002, 

2010; and, 2015 (land cover 

change) 

National Forest Authority (NFA) These are regular produced on a 

5-year basis 

Data on wetland and forest  
extent 

UBoS / WRI / NFA https://www.wri.org/resources/
data-sets/uganda-gis-data 

Data already organised for 
reporting on land degradation  

LDN Working Group https://knowledge.unccd.int/site
s/default/files/ldn_targets/Ugan
da%20LDN%20TSP%20Country
%20Report.pdf 

Default global data on land 

degradation sub indicators 

UNCCD and Trends.Earth http://trends.earth/docs/en/abo

ut/data_sources.html 

Baseline data on soils for 
Uganda 

  

Default global data on soils  https://data.isric.org/geonetwork/s
rv/eng/catalog.search#/home 

Soils data for Uganda 

(statistics on SOC, fertility, 

structure, etc.) 

MAAIF / NARO        

MWE 

Makerere University (MAK) 

They understand where nutrient 

mining occurs – based in Rawanda 

Lavemp project in MWE; This is 

where the soil scientist are.   

MAK – college of agriculture and 

environmental scientist. Prof 

Tenuare.  Does soil fertility tests 

on various crops. Developed soil 

testing kits that are cheap – UGS 

350 

 

Information on the extent of 

different agro-ecological zones 

in Uganda 

MAAIF There is a map of this 

Agricultural incomes and their 
trends 

MAAIF May have some studies on this – 
information requested 

https://knowledge.unccd.int/sites/default/files/ldn_targets/Uganda%20LDN%20TSP%20Country%20Report.pdf
https://knowledge.unccd.int/sites/default/files/ldn_targets/Uganda%20LDN%20TSP%20Country%20Report.pdf
https://knowledge.unccd.int/sites/default/files/ldn_targets/Uganda%20LDN%20TSP%20Country%20Report.pdf
https://knowledge.unccd.int/sites/default/files/ldn_targets/Uganda%20LDN%20TSP%20Country%20Report.pdf
http://trends.earth/docs/en/about/data_sources.html
http://trends.earth/docs/en/about/data_sources.html
https://data.isric.org/geonetwork/srv/eng/catalog.search#/home
https://data.isric.org/geonetwork/srv/eng/catalog.search#/home
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National fertiliser policy - 
statistics on fertiliser use in the 
country 

EPRSC Just a few commercial farms use 
this (1%) 

Changes in crop profile - do 
people have to move towards 
more marginal crops that are 
degradation resistant (e.g., 
maize / cassava)?  Is the banana 
belt shifting? 

MAAIF Discussion indicate that this is not 
clearly linked to degradation – 
breeders develop new strains that 
will be more resistant to marginal 
crops.  

However, nutrient mining 
happening – reflected in banana 
belt shrinking. 

Land pollution (plastics)   

Size of land holdings – is there 
a link between small holdings 
and degradation 

  

Information on land use and 

tenure 

 MAIFF 

Physical and monetary 

Information agricultural yields 

(including cash crops) 

UBoS / MAAIF / NARO http://uganda.countrystat.org/se

arch-and-visualize-data/en/ 

http://www.naroinfohub.org/ 

MAAIF produce a statistical 

abstract with these type of data.  It 

is possible to organize this 

information by district level. 

Data on subsistence 

agriculture 

UBoS Need access - 

https://ubos.maps.arcgis.com/ho

me/index.html 

Data on other provisioning 
ecosystem services (papyrus 
from wetlands) 

UBoS / WRI https://docs.wri.org/Ug_Theoreti
cal-revenue-from-papyrus-
harvest.zip?_ga=2.168793569.17
76065799.1551892257-
1251484463.1551892257 

Population data by 
administrative area 

Uganda Bureau of Statistics 
(UBoS) 

 

Spatial information on Poverty Uganda Bureau of Statistics 

(UBoS) 

Need access - 

https://ubos.maps.arcgis.com/ho

me/index.html 

Administrative area 

boundaries in Uganda 

Uganda Bureau of Statistics 

(UBoS) 

These data are available from the 

UBoS website. 

Information on employment Uganda Bureau of Statistics 

(UBoS) 

 

 

  

http://uganda.countrystat.org/search-and-visualize-data/en/
http://uganda.countrystat.org/search-and-visualize-data/en/
http://www.naroinfohub.org/
https://ubos.maps.arcgis.com/home/index.html
https://ubos.maps.arcgis.com/home/index.html
https://docs.wri.org/Ug_Theoretical-revenue-from-papyrus-harvest.zip?_ga=2.168793569.1776065799.1551892257-1251484463.1551892257
https://docs.wri.org/Ug_Theoretical-revenue-from-papyrus-harvest.zip?_ga=2.168793569.1776065799.1551892257-1251484463.1551892257
https://docs.wri.org/Ug_Theoretical-revenue-from-papyrus-harvest.zip?_ga=2.168793569.1776065799.1551892257-1251484463.1551892257
https://docs.wri.org/Ug_Theoretical-revenue-from-papyrus-harvest.zip?_ga=2.168793569.1776065799.1551892257-1251484463.1551892257
https://docs.wri.org/Ug_Theoretical-revenue-from-papyrus-harvest.zip?_ga=2.168793569.1776065799.1551892257-1251484463.1551892257
https://ubos.maps.arcgis.com/home/index.html
https://ubos.maps.arcgis.com/home/index.html
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5 COLLECT AND PROCESS DATA 

85. The approach to assessing land degradation set out in this note follows that proposed for SDG 15.3.1.  

The appropriateness of these indicators for use in Uganda and the availability of data on other land 

degradation indicators needs to be further evaluated.  Where alternative and more suitable land 

degradation data is available from national stakeholders these should be collated and evaluated for 

use in compiling SEEA based accounts for informing on land degradation in Uganda.  This should be 

considered a priority activity for the next iteration of this note. 

86. Several manipulations of the data listed in Table 10 are required in order to compile the land 

degradation accounts. These comprise: 

 Deriving all the three sub indicators for land degradation. The Trends.Earth toolkit can facilitate 

this. This will be particularly useful if it is decided to use NDVI for land productivity analysis, which 

involves a number of processing steps. 

 Integration of land cover and land degradation indicators within a common geospatial referencing 

systems and applying the one out, all out aggregation procedure to classify land as degraded.  

 Disaggregation of land degradation data by district or other administrative boundary.  

 Disaggregation of economic and socio-economic data by district or other administrative boundary. 

87. The spatial disaggregation of data can be achieved using GIS techniques.  In particular, spatial analysis 

is greatly facilitated by integrating all information using a common spatial referencing grid. The Good 

Practice Guidance for SDG 15.3.1., refers to the use of these grid cells or pixels as  means of organising 

and integrating land degradation information (Sims et al., 2017).  Similarly, the SEEA EEA introduces 

the concept of a basic spatial unit (BSU) to organise spatial data. These basic spatial units (BSUs) are 

not accounting units per se but provide a consistent spatial unit for data integration. These typically 

comprise a grid of 1ha to 1km, to which key data on land can be assigned. UNEP-WCMC and IDEEA 

(2017), Annex 1, illustrated this concept of using BSIUs for organising accounting data for Uganda.   

88. Converting all spatial data so it can be assigned to the underlying BSU, allows information to be 

aggregated and combined for different accounting areas of interest (e.g., administrative areas, 

watersheds, national boundaries). It also allows for ready computation of whether a given grid cell of 

land is degraded by reference to the trends of the three sub indicators assigned to that cell. This could 

be directly supported by using previously compiled spatial data foundations developed via the EnSym 

Modelling platform (UNEP-WCMC and IDEEA Group, 2017). Furthermore, as identified at the project 

inception workshop, Land Degradation Accounts should be spatial. This is because the environment 

is intensely local, as are the social & economic impacts that often emerge from environmental / land 

degradation. 

89. Alternative approaches may also be possible using spatial hierarchal structure of integrated data 

tables.  For instance, information could be organised on land degradation for different administrative 

areas (as distinct ecosystem accounting areas) using a spreadsheet format.  A useful approach in this 

regard would be to organise information at the district level as the smallest ecosystem accounting 

area.  This would allow decision makers to get a reasonably detailed insight into the spatial 

distribution of land degradation issues in Uganda and inform targeted management and action plans.  

Using pivot tables or the like, sub-national and national scale accounts could be readily generated that 

would inform more macro level planning and policy making.  These options will be further explored 

with UBoS and other stakeholders in Uganda to ensure the technical solutions for implementing the 

accounting approach can be institutionalised in a manner that facilitates regular production.  

90. Preliminary estimates of data items for the accounting tables and Integrated Analysis set out in Section 

4 should now be derived. These should be validated with key institutions and appropriate procedures 

for the imputation of missing data documented and implemented. 
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6 ANALYSE AND CALCULATE INDICATORS 

91. In order to be useful to decision-makers, the land degradation accounts will need to yield indicators 

that can directly inform on key progress towards key policy goals and targets. Important policy uses 

or questions for the accounts are listed in Table 2. With respect to the calculation of SDG 15.3.1, the 

centralised statistical collation process the SEEA provides (e.g., with respect to Land Accounts) can 

alleviate a significant portion of the data collation and processing burden for calculating this indicator. 

The indicator itself can be readily calculated from Table 6. 

92. The land degradation summary table presented in Table 6 combines information on land cover 

change, net primary productivity and soil organic carbon content. With respect to monitoring the 

trends in soil fertility, Table 4  (land cover change matrix), Table 5 (ecosystem condition account) and 

Table 6 (land degradation summary table) can identify trends in land use change drivers of 

degradation and track the magnitude and (with appropriate disaggregation) locations of reducing soil 

fertility. The Integrated Analyses in Table 9 can yield indicators for the symptoms of these trends in 

different administrative areas. This can help inform on the types of management should be considered 

given the different sub-indicators driving land degradation in different areas. In this sense, it is noted 

that the land productivity indicator linked to net primary productivity will be particularly helpful as 

an early warning indicator. It can inform policy and land management responses before land 

degradation becomes pronounced, thereby directing attention to the most appropriate responses to 

support sustainable food production systems in Uganda.  

93. The Integrated Analyses in Table 9 also allow for identifying possible correlations between and 

degradation and production. These include identifying if land degradation in an administrative area is 

associated with reduced agricultural output and reduced value addition from cash crop cultivation. In 

theory, this could also be extended to consider wider provisioning ecosystem services associated with 

biomass production and relevant economic activities. For instance, papyrus harvesting in wetlands.  

94. A key purpose for the Integrated Analysis is to identify where land degradation may be a contributing 

factor to poverty. As such, Table 9 is structured to identify where trends in land degradation may be 

associated with reductions in subsistence agricultural production or general employment in 

agricultural activities. By presenting this information alongside key socio-economic statistics on 

employment, poverty and population, decision-makers get a picture of which administrative areas 

contain populations whose livelihoods and well-being may be suffering most from the impacts of land 

degradation. This will allow for appropriate responses to be prioritised for different areas.  

95. Related to the above, Table 4  provides information on land cover flows indicative of land degradation. 

In this context there are a number of Ugandan policies to increase the extent of forest and wetlands in 

the country. As such, any loss of these ecosystems can be considered indicative of degradation. Whilst 

the drivers of land conversion are well known, Table 4 provides indicators on the magnitude of the 

impact of conversion on these ecosystems from farming practices and other land conversion activities. 

The Integrated Analysis in Table 9 spatially disaggregates these data, alongside socio-economic data 

that can help decision-makers identify where the loss of these ecosystems may be having an impact of 

vulnerable, rural communities dependent on these natural resources.  

96. It should be noted that additional processing of land cover data will be required to inform the 

reporting of SDG target indicator 15.3.1 - Proportion of land that is degraded over total land area. This 

requires that all land cover classes be mapped to the six terrestrial IPCC classes. Table 2.1 in the Good 

Practice Guidance (Sims et al., 2017) provides a cross walk between these classes and other legends. 

Similarly, Table 2-1 of National Biomass Study 2005 (Diisi, 2009) provides a cross walk between NBS 

classes and the FAO Land Cover Class System. Between them, these two tables should allow a mapping 

of NBS to IPPC classes, although it is likely such a mapping already exists to support greenhouse gas 

inventorying reporting in Uganda, associated with emissions land use, land-use change and forestry 

(LULUCF). Land Cover Meta Language (LCML) also provides a reference structure for the comparison 

and integration of different land cover classifications systems, including the SEEA and IPPC classes. It 
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should be noted that this only became part of the international standard for land cover data in 2012 

(Sims et al., 2017). 

7 DISSEMINATE AND EVALUATE 

97. A communication strategy has been developed for this project. This is will package all environmental-

economic analyses using different communication products for different target audiences.  

98. Beyond the project itself, the continued compilation of the land degradation accounts will contribute 

to the Compendium of Environmental-Economic Accounts produced by UBoS on an annual basis. In 

addition, the accounts will yield several indicators that will inform NEMA’s Biannual State of the 

Environment Report. 

99. It is likely that the first dissemination of the accounts will be on the basis of them being ‘experimental’ 

and user feedback should be sought at this stage.  This will allow an evaluation process to take place 

to improve methodologies, identify new data sources and improve the structure of the accounts and 

accounting items to best meet user needs.  This should be supported with appropriate archiving of 

data and methodological and metadata documentation. 

8 EXTENSIONS 

100. Table 9 only provides information on provisioning services.  This could be extended to show the trade-

offs related to different land uses.  For example, the trade-offs between agricultural land-use and 

associated revenues, versus using ecosystems for wildlife habitat that that supports tourism industry.    

101. Table 7 and Table 8 provide the foundation for integration of ecosystem provisioning services supply 

and use into economic supply chains in the Uganda economy.  Banerjee et al., (2016) present the 

Integrating Environmental-Economic Modelling (IEEM) platform as an analytical framework for using 

SEEA based supply and use tables to generate indicators describe the policy impacts of different 

environmental resource decisions. It would be interesting to explore how this type of modelling could 

be linked to the accounts presented in this technical note and used to support Uganda’s Green Growth 

Development strategy. 
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APPENDIX A: SEEA ACCOUNTS AND INTEGRATED ANALYSES (EXCEL) 

 

 

  



Draft SEEA Methodological Note: Land Degradation Accounts Version 0.1 

 

31 | P a g e  

 

APPENDIX B: SPECIFIC DATA ITEM REQUIREMENTS 

 

Account Data required Unit Format Time-series Possible 
Source 

Ecosystem 
extent – 
country 

Uganda country border 
and sub-national 
administrative zones 

ha GIS layer  UBoS 

Extent of different agro-
ecological zones in Uganda 

ha GIS layer  MAAIF 

Extent of NBS land cover 
classes / change matrices  

ha GIS layer 1990; 2005; 
2010; 2015. 

NFA 

Ecosystem 
condition 
account  

Spatial data on trends in 
land productivity (e.g., Net 
Primary Productivity) 

Kg/ha 
/yr 

Geo- referenced Annual if 
possible for 
rolling averages 
to be calculated 

MAAIF / 
NARO / 
MWE / 
Academia 

Spatial data on soil fertility 
trends (e.g., soil organic 
carbon) 

Tonnes 
/ ha 

Geo- referenced Annual if 
possible for 
rolling averages 
to be calculated 

MAAIF / 
NARO / 
Academia 

Any information on land 
degradation in Uganda 
with  spatial and time 
series characteristics 
(including plastic 
pollution) 

 Geo- referenced Annual if 
possible for 
rolling averages 
to be calculated 

MAAIF / 
NARO / 
MWE / 
MAK & 
Academia  

PSUT – 
Ecosystem 
Services 

PSUT – 

Ecosystem 

Services / 

PSUT – SNA  

Products & 

Services 

Changes in crop profile By 
species 

By district  MAAIF 

Production statistics by 
crop and livestock species 

Tonnes  By district, By 
ecosystem (NBS 
Class) type  

Annual MAAIF / 
UBoS 

Crop and livestock 
production statistics by 
economic unit How much 
of the harvest is for 
household consumption or 
for sale by businesses / 
enterprises?   

Tonnes 
/ year 

By district  Annual MAAIF / 
UBoS 

PSUT – SNA  
Products & 
Services 

Statistics on crop and 
livestock supply chain.  
How much of the harvest is 
sold to households and 
government, how much to 
other businesses for 
processing, how much for 
export and what are the 
post-harvest losses? 

Tonnes  National and by 
district 

Annual MAAIF / 
UBoS 

MSUT – 
Ecosystem 
Services 

‘Farm Gate’ price for crop 
and livestock species  

UGX / 
USD 
per kg 

By district Annual average MAAIF / 
UBoS / FAO 
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Account Data required Unit Format Time-series Possible 
Source 

 Operational, investment 
and maintenance costs 
associated with 
agricultural production 

UGX / 
USD 
per kg 
produc
e or 
per ha 
land 

By crop / 
livestock species,  
By district 

Annual 
(including 
amortized 
investment 
costs) 

MAAIF / 
UBoS / FAO 

Integrated 

analyses 

Nutritional value of 
agricultural production. 

Kcal / 
kg or g 
/ kg 

By crop and 
livestock species  

Annual MAAIF / 
NARO / 
WHO / NFA 

Value added via processing 
/ post-harvest activities   

UGX / 
USD 

By crop versus 
livestock 
production 
system (national, 
district) 

Annual MAAIF / 
NARO / 
UBoS 

Value of subsidies to the 
agricultural sector   

UGX / 
USD 

By crop versus 
livestock 
production 
system (national, 
district) 

Annual MAAIF / 
NARO / 
UBoS 

Agricultural production 
consumption 

% diet 
/ kg 
per 
year 

By district, by 
household 

Annual MAAIF / 
UBoS 

Supply of other 
provisioning services (e.g., 
building materials, NTFPs, 
etc.) 

Tonnes 
and 
value 
(UGX / 
USD) 

By district Annual MAAIF / 
UBoS / NFA 
/ UWA 

Land use and tenure, Size 
of land holdings 

N/A By district As available MAAIF 

Information on 
agricultural incomes 

UGX / 
USD 

By district, by 
gender 

Annual MAAIF / 
UBoS  

Population People By district, by 
gender 

Annual UBos 

Population density  People 
/ ha or 
km2 

By district Annual UBos 

Poverty incidence % By district, by 
gender 

Annual UBoS 

Employment in agriculture 
and supporting industries 

No. By district, by 
gender 

Annual MTWA / 
UBoS 

Unemployment levels No. / 
% 

By district, by 
gender 

Annual UBoS 

 


