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1. A Vision for Soil Organic Carbon  
 
The globe is experiencing unprecedented changes to accommodate ever-increasing demands for food, 
energy, water, and other services.  Added to this exceptional challenge, approximately one-quarter of 
the global land area has suffered a decline in productivity largely because of loss of vital ecosystem 
services provided by soil organic matter.1 At the heart of the matter is the quality of soils – 
particularly, the soil organic matter (SOM) component, which contains soil organic carbon (SOC). 
Not only is SOM a key element for rendering ecosystem services, it is also an important determinant 
of the quality and quantity of these services.2 The association between SOM and ecosystem services 
can be summarized as follows:  
 
 Soil organic matter is one of the key attributes which influence soils’ capacity to support 

nutrient cycling and primary production (supporting services).   
 Soil organic matter can  increase infiltration of water, and reduce releases of agrochemicals 

and contaminants to the environment, while at the same time forming the largest terrestrial 
reservoir for carbon in the biosphere – larger than that provided by forests (regulating 
services). 

 Soil organic matter is vital for food production, recharging water supplies, and helping build 
resilience to climate change. It does so by influencing nutrient and water availability and soil 
structure (provisioning services). 

 Soils have influenced and shaped landscapes and environments in which diverse cultures have 
developed and prospered (cultural services).  

 
At a broad strategic level, there is a fundamental mutual interest between enhancing soil organic 
carbon in the world’s soils and the objectives of the major global environmental conventions 
(UNFCCC, CBD, UNCCD). Nonetheless, a strategic response based on this mutual interest has not 
yet been accomplished. Rio+20 reminds both donors and affected developing countries that, while 
much has been achieved in countering some challenges to the global environment, much remains to 
be done.  Land use, agriculture, tropical forests, and water are terrestrial components that need 
substantially more attention.  Soil organic carbon is one topical area that brings these terrestrial 
components together in the quest for generating multiple local and global environmental benefits. As 
the largest funding source for global environmental action, the Global Environment Facility (GEF) is 
well positioned to encourage targeted interventions aimed at generating multiple benefits through 
increasing SOC. The potential is extraordinary; but a good strategic framework is needed to 
encompass the potential and deliver well-focused interventions with the financial resources available. 
This includes options for monitoring and quantifying subsequent improvements in SOC.  
 
 

                                                 
1 The Benefits of Soil Carbon – managing soils for multiple economic, societal and environmental benefits. In: 
UNEP Yearbook, Emerging Issues In Our Global Environment 2012, United Nations Environment Programme, 
Nairobi, Chapter 2, pp19-33. http://www.unep.org/yearbook/2012  
2 Millennium Ecosystem Assessment (MEA). 2005. Ecosystems and Human Well-Being: Synthesis. Island 
Press, Washington. 155pp. 

http://www.unep.org/yearbook/2012
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2. Towards a New Strategy That Includes Soil Organic Carbon 
 
Because of its intrinsic inclusion of land, soil, forest and – indirectly - water management, the GEF 
land degradation strategy is an important pathway to multiple global environmental benefits. The 
strategy embraces comprehensively an ecosystem-based approach to landscape management, while 
strongly recognizing the interdependence between sustainable land management and livelihood well-
being. It also defines important links to the GEF portfolios on biodiversity, climate change (mitigation 
and adaptation), and international waters.  
 
Despite the implicit value of soils in sustaining vital ecosystem services, the fourth (GEF-4) and fifth 
(GEF-5) land degradation focal area strategies did not explicitly mention soils. The focus was more 
on land use and mainstreaming issues of land degradation, desertification and deforestation into 
environmental planning. These were important goals, but they tended to overlook attention to the 
fundamental role played by SOM in sustaining land use and controlling land degradation. With the 
ever-increasing attention being paid to climate change and the necessity to reduce greenhouse gas 
emissions and focus more on carbon stocks, the soil is once more the centre of attention. Recent 
research, for example, shows how: 
 

• soil organic carbon (SOC) is spatially variable and highly dynamic3 
• climate change and land use are causing SOC depletion, leading to declining trends in 

productivity;4 yet 
• SOC stocks can increase by 20 percent, even in arid and semi-arid areas, in less than a 

decade;5 and  
• SOC and nitrogen dynamics are closely related, leading to important implications for 

ecosystem services6 
• Advanced methods for efficient measurement of SOC have been demonstrated, using a 

variety of techniques, including airborne imaging spectroscopy.7 
 
These are but a small sample of findings that support a closer attention to soil and its potential for 
retaining carbon.  Soil carbon management could provide the nexus between landscape management, 
climate change (mitigation and adaptation), biodiversity conservation, sustainable use of international 
waters, sound chemical management, and socioeconomic benefits – all critical elements of global 
sustainability. Investments to enhance soil carbon and diminish its losses could help address, 
therefore, the complex, and often competing demands for critical ecosystem services, such as food, 
energy, water, and pressures on other environmental sectors. 
 

                                                 
3 Schulp, C.J.E. and Verburg, P.H. 2009. Effect of land use history and site factors on spatial variation of soil 
organic carbon across a physiographic region. Agriculture, Ecosystems & Environment 133: 86-97 
 
4 Martin, D., Lal, T., Sachdev, C.B and Sharma, J.P. 2010. Soil organic carbon storage changes with climate 
change, landform and land use conditions in Garhwal hills of the Indian Himalayan mountains. Agriculture, 
Ecosystems & Environment 138: 64-73. 
 
5 Yafeng Wang, Bojie Fu, Yihe Lü, Liding Chen 2011. Effects of vegetation restoration on soil organic carbon 
sequestration at multiple scales in semi-arid Loess Plateau, China. CATENA 85(1): 58-66.  
 
6 Bolinder, M.A., Kätterer, T., Andrén, O., Ericson,. L., Parent, L.-E. and Kirchmann, H. 2010. Long-term soil 
organic carbon and nitrogen dynamics in forage-based crop rotations in Northern Sweden (63–64°N). 
Agriculture, Ecosystems & Environment 138: 335-342.  
 
7 Stevens, A., Udelhoven, T., Denis, A., Tychon, B., Lioy, R., Hoffmann, L and van Wesemael, B. 2010. 
Measuring soil organic carbon in croplands at regional scale using airborne imaging spectroscopy. Geoderma 
158: 32-45  
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In 2014, the GEF will initiate its sixth funding cycle (GEF-6). For the Land Degradation focal area, 
the GEF’s Scientific and Technical Advisory Panel has been asked to initiate some prior scoping of 
key topics such as soil organic carbon and ecosystem services.  This is the purpose of this call and 
invitation to a Workshop to be held September 10th to 12th 2012 at UNEP in Nairobi, Kenya. The 
Workshop to scope “Soil Organic Carbon for Global Benefits” will bring together a group of experts 
drawn from the domains of soil science, sustainable agriculture and land use, along with technical 
professionals in systems modeling, remote sensing and GIS. 
 
Given its unique role as the purveyor of global environmental science, its scientific networks and 
outreach, and its role in developing GEF projects on carbon (examples – “Conservation and 
Sustainable Management of Below Ground Biodiversity”, and the “Carbon Benefits Project”), UNEP 
will co-host the meeting alongside STAP and the International Center for Tropical Agriculture 
(CIAT). CIAT and its Tropical Soil Biology and Fertility Institute (TSBF-I) has a wealth of expertise 
on soils, being UNEP’s close partner in projects, including the GEF project “Conservation and 
Sustainable Management of Below Ground Biodiversity”. 
 
 
3. Objectives of the Workshop 
 
The meeting objective is to scope what the GEF could do to deliver global environmental benefits by 
focusing on the role of soils.8 The scope and objectives would include addressing, inter alia, the 
following questions9 –  
 

i. How could the GEF support program development that would comprehensively focus on soils 
(primarily as a sink for carbon), ecosystem services (primarily in provisioning and regulating 
services based upon soils) and water (mainly in the context of plant available water and water 
as part of complex landscapes)?  The core of this analysis will be pathways to achieving 
global environmental benefits and local livelihood support.  

ii. What strategy would be appropriate for the GEF to achieve the above, including what type of 
investments, or program components, would deliver multiple benefits? This is to provide the 
scientific evidence-base for commencing work on the new focal area strategy for GEF-6. 

iii. Which ecosystems and agro-ecologies have the best scope to deliver multiple benefits as 
described above, and under what conditions? This is to provide the basis to prioritize where 
GEF investments might most effectively be targeted. 

iv. What SOC monitoring approaches are available and easily deployable for GEF projects? 
 
The intention of the Workshop is to provide the evidence-base for the future strategy of the land 
degradation focal area, assist with prioritizing key issues and construct a non-binding list of actions 
and research that would profitably assist the GEF in its planning for GEF-6 in this area. STAP will 
oversee the preparation of a discussion paper on the above main objectives, which will set the baseline 
for the workshop discussion. The author of the paper also will be asked to make the keynote 
presentation at the meeting and help steer subsequent discussion in plenary and small groups.  
 
 
4. Invited Participants  
 
Approximately 15 scientists/experts will be invited to participate; they will have thorough knowledge 
on soil science, extensive knowledge of the role of soil management in global environmental 
outcomes, and a thorough understanding of soil carbon under different land cover types. SOC will be 

                                                 
8 This role will be seen in the context of the current GEF-5 Strategy and how that strategy could have benefitted 
by greater attention to soil organic carbon, both in the Land Degradation focal area and Sustainable Forest 
Management cross-cutting area. The increasing use in the GEF of multi-focal area modality for projects will 
also provide part of the context for the workshop.   
9 These points will form the basis of the terms of reference for the STAP discussion paper. 
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seen by participants as a component that intersects with the interests and livelihoods of farmers and 
land users, and hence participants must have experience of how SOC affects local people, both 
positively and negatively. Prior knowledge of the GEF is not a pre-requisite, as this will be explained 
by participants from the GEF Secretariat and GEF-STAP, and it will be the responsibility of STAP 
and GEF to ensure the relevancy of the outputs for GEF-6 strategy construction.   
 
 
5. Target audience 
 
This investigation is being undertaken as part of STAP’s remit to support the scientific and technical 
competence of the GEF and its agencies. Ultimately, the GEF Council will consider and approve the 
GEF Strategies. Proximately, however, the target audience for the outputs of the Workshop will be the 
Technical Advisory Group for the GEF land degradation strategy for GEF-6.10  
 
 
6. Expected Outputs 
 
The Workshop aims to:  
 

i. Bring together the diverse experiences of participants in dealing with SOC in a range of 
contexts, such as in soil science, agriculture, forestry, water management and multi-
disciplinary environmental sciences. 

ii. Integrate the above scientific perspectives with how SOC intersects with the interests of 
human and agricultural development, especially the well-being and livelihoods of local 
people. Economic aspects will be addressed wherever possible.  

iii. Identify specific pathways for the inclusion of SOC in the land degradation strategy and 
define how SOC can contribute to multiple global environmental benefits and outcomes. A 
systems perspective will be encouraged.   

iv. Determine practical options and tools for measuring and quantifying SOC improvements 
and/or transformations in multi-scale interventions, such as those financed through GEF 
projects. 
 
 

The tangible output of the Workshop will be a report that includes: 
 
a) a synthesis of the role of  soils and SOC in the functioning of ecosystems and the control of other 
major cycling processes, such as for nitrogen and water; 
b) an analysis of the spatial and temporal variations in SOC globally, by agro-ecosystem and/or land 
use type – to include both baseline estimates of current SOC and potential for increase along with the 
measures that might bring about that increase; this analysis also includes the applicability of available 
tools for measuring and quantifying such increases at multiple scales; 
c) the various perspectives of the role of SOC from different disciplines; 
d) a section on the implications (relevance) of this information for the GEF; 
e)  a section on areas for further research (gap analysis); 
f) the scoping paper commissioned for the Workshop, amended as necessary to reflect issues brought 
up in the Workshop. 
 
The report will be developed by an expert appointed by STAP, and reviewed by the following 
individuals –  
 

                                                 
10 See footnote 6.  The TAGs have in the past reported direct to GEF Council. They have not been subject to 
GEF agency scrutiny, although comments have always been solicited given that agencies such as UNEP and 
UNDP have their own professional scientists.   
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1) experts at the workshop; 2) the GEF Secretariat and GEF Agencies; and, 3) two anonymous peer 
reviewers.  The STAP Secretariat anticipates publishing a STAP advisory document for the GEF 
based on the background paper which will include the final output of the workshop. 
 
 
 
7. Structure of the workshop 

 
The workshop will take place on September 10th – 12th 2012 at UNEP in Nairobi, Kenya, beginning at 
9 a.m. and ending by 5 p.m. The meeting will conclude by 12 p.m. on September 12th. The workshop 
will begin with a brief welcome and introduction by the hosts – GEF/STAP, UNEP, and CIAT. This 
will be followed by the STAP consultant’s keynote presentation on the discussion paper, followed by 
three to four presentations by invited experts. There will be ample time for discussions and the sharing 
of experience between the workshop participants. The workshop will end with a wrap-up session, 
identifying conclusions and recommendations for the GEF. The agenda will be developed by STAP in 
consultation with the workshop partners. 
 
 
 
 
 
 


