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ACES: 
Abrupt changes in ecosystem services and 
wellbeing in Mozambican woodlands?

• First assessment of how 
changing land cover 
relates to wellbeing in 
Africa’s dominant 
ecosystem

• New knowledge 
integrated into pro-poor 
land use policy & practice 
in Mozambique and 
beyond

Woodlands

White, 1983
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Research Context
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Rural households depend on ES derived from woodlands

 

Rodrigues et al., Science, 324 
(5933): 1435-143

How woodland loss and agricultural expansion affect 
wellbeing of poorest ?

Sparse and localised
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Carbon traders want access to 
1/3 of Mozambique under REDD+ 

– but MICOA says no 
 
Carbon trading companies have applied for rights over one-third of Mozambique, to sell carbon 
credits generated by emissions reductions caused by reduced deforestation. But the Ministry of 
Environment (MICOA, Ministério para Coordenação da Acção Ambiental) is resisting pressure 
from companies, the Council of Ministers, and the World Bank to speed the process. 
 In mid-June MICOA said that no private company 
projects would be approved in the near future, 
although small pilot projects from non-government 
organisations (NGOs) will be considered and one is 
already under way in Manica. (See page 5.) 
 Companies want contracts which would give 
them the right to sell carbon credits. But MICOA is 
resisting because they are so many outstanding 
questions: Who owns the carbon? Is this just 
another land grab, or is it a way for Mozambique to 
earn money from protecting its forests? How will the 
income be shared? With carbon prices so low, is it 
viable? 
 In Mozambique, applications and proposals in the 
past two years include two by politically powerful 
companies: Mozambique Carbon Initiatives (MCI, 15 
million hectares in seven provinces) and Hawa (4 
mn ha in Cabo Delgado). MCI is majority owned by 
Universidade Eduardo Mondlane, while Hawa is 
20% owned by Frelimo Political Commission 
member Alberto Chipande. (See pages 6-7.) Two 
major international NGOs also have proposals: Flora 
and Fauna International (4 mn ha in the Niassa 
Reserve, which its website says is "the size of 
Denmark", apparently now reduced to a smaller 

REDD CO2 less than  
CO2 from coal power stations 
 
Carbon dioxide (CO2) saved under all 
Mozambique's REDD+ plans will be less than 
the CO2 generated by new coal-fired power 
stations in Tete. 
 Four coal-fired power stations with a capacity 
of 7,600 megawatts (MW) are either approved or 
planned and will use low grade coal from the 
Tete mines. (By comparison, the Cahora Bassa 
dam has a capacity of 2,075 MW).  
 An estimate of carbon emissions can be 
made by comparing with Kendal, the biggest and 
most efficient power station run by Eskom in 
South Africa. It generates 6,500 tonnes of CO2 
per year per MW installed capacity. Thus 7,600 
MW in Tete would create 49 mn t of CO2 (mtc) 
per year.  
 This is much more than nearly all estimates 
of CO2 that could be saved in Mozambique 
under REDD+. 
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Response to communities, 
donors & investors 
 

Land moves up the 
political agenda 

 
Land has moved higher up the political agenda, with interventions by the President, Council of 
Ministers, communities, and donors. There has been an unofficial halt to new large land grants. 
Two events in the next weeks show the new importance given to land. 
 Tomorrow,  Wednesday (23 February), civil 
society will make a presentation on sustainable land 
management to the research office in the 
Presidency. This is at the invitation of President 
Armando Guebuza, following a meeting with civil 
society on 3 November in which land was raised. 
That meeting was at the request of civil society, 
following the 1-3 September demonstrations in 
Maputo. 
 And the new Land Consultative Forum, which 
has been pushed for by donors, was created by the 
Council of Ministers in October and is now being 
established. It should meet for the first time in 
March. (see page 2) In setting up the Forum, the 
Council of Ministers said that “the food crisis and the 
search for land for other, non-traditional uses such 
as biofuels, forests, and nature reserves is putting 
more pressure on land and other natural resources.”  
 The World Bank used a meeting on 9 February to 
openly challenge Mozambique’s policy of 
encouraging large plantations by foreign investors 
and instead pushed for more support for 
Mozambican farmers (see page 7). This reflects a 
radical and recent change in Bank thinking. 

 
 This follows three recent actions by the Council 
of Ministers. The delimitation of community lands 
was resumed late last year, after being halted for 
two years (see page 4). In January land taxes were 
raised by 150%. The tax on normal farmland rises 
from Mt 15 (US$ 0.48) per hectare per year to Mt 
37.50 ($1.19), and for grazing land and permanent 
crops from Mt 2 ($0.06 – 6 US cents) to ($0.16) per 
ha. And government recently contracted a 
consultant to do a major mapping exercise to try to 
identify land available for investors. 
 There have been no land concessions of over 
1000 ha since the beginning of 2010, and there is a 
new more cautious attitude, with more detailed 
analysis of proposals.  
 Only two proposals for over 10,000 ha are 
pending before the Council of Ministers – one for 
forests and one for biofuels. The Minister of 
Agriculture can approve land concessions of 
between 1000 and 10,000 ha and there are about 15 
proposals sitting on his desk.  
 Provincial officials are urging investors to start 
small to gain experience, and applications for less 
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Yet, important land-based decisions, with 
implications for the poor, are being made



Universidade 
Eduardo 
Mondlane

To inform policy choices, evidence is 
needed

“The critical role miombo [woodland plays] in mitigating 
the impacts of poverty, [means] the impacts of 
deforestation and degradation need to be more fully 
incorporated into development planning

” - World Bank, 2008 iii
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MZ typifies the challenges of managing 
woodlands for the poor 

Extensive woodland cover: 70% of land surface 
area or 55 Mha forested
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MZ typifies the challenges of managing 
woodlands for the poor 

Deforestation rates: 
0.2-1.7% yr 
(Marzoli 2007). 

Degradation even more 
pronounced. 2-3% yr 
(Ryan et al. 2012) 
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MZ typifies the challenges of managing 
woodlands for the poor 

The country is predominantly agrarian, with 14M 
cultivating nearly 5.5Mha of land.

Demand for: 

charcoal 

agricultural land
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Poverty indicators (UNDP, 2001)

- 184/187 UNDP human development index 
- 54% poverty incidence

Pronounced in rural areas (Jones and Tarp, 2012)

- 64% of households are consumption poor 
- 87% are asset poor 

While MZ has recently experienced rapid economic growth:

Inequality is high (World Bank, 2008)

- Gini Index 45.7 

Social unrest is increasing (Jones and Tarp, 2012)

MZ is extremely poor by any standard
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Change is imminent: new pressures on woodlands, 
as well as developmental challenges, are emerging
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Commercial 
agricultural 
expansion: 
route to 
development 

Change is imminent: new pressures on woodlands, 
as well as developmental challenges, are emerging
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Intension to 
allocate 5.8Mha 
to grow soya

A suite of challenges 
typical of many 
African woodland 
nations

Change is imminent: new pressures on woodlands, 
as well as developmental challenges, are emerging
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MZ has relatively good governance 
framework for natural resources mgt

Allowing for critical informed debate about 
policy making, thus potentially maximising 
impact 
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Research design and 
methods
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Our work entails 5 workpackages

Let’s explore each one in detail
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In WP1, we engage with stakeholders to 
co-design the research

1. We use BBNs to formalise and co-create 
conceptual understandings of linkages between 
land-use /ES /well being at various scales: 

               Local 

               Regional

               National

At this stage, BBNs are graphical understandings of 
how the system is perceived to operate
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In WP1, we engage with stakeholders to 
co-design the research

Fisher et al 2013a, 

2. Initiate the design of BBNs using our ESPA conceptual 
framework ➟ thinking tool laying out important, yet 
generic, relationships between ES & Poverty
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In WP1, we engage with stakeholders to 
co-design the research

3. Providing the boundaries and definition of the system 
under study

4. From which aspects of poverty & subset of ES most 
pertinent to stakeholders are identified 

5. Inform and guides our empirical data collection 
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In WP2 and 3, we conduct empirical 
work

1. Data is collected along 3 
land use intensification 
gradients:

Smallholder agricultural 
expansion and woodland 
degradation occurring 
(Ribeiro et al, 2008a) 

2. Central area where 
commercial agriculture 
present + 3yrs
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In WP2 and 3, we conduct empirical 
work

2.  Ecological Surveys 
Within the areas that villagers 
have rights to use (participatory 
mapping exercises). Appraisal of:  

    - Ecosystem structure
    - Function, 
    - Diversity of ES... 

3.  Social surveys: Hh surveys and 
focus groups (Stratified using 
participatory wealth ranking - to 
understand situation of poorest). 
Appraisal of:  

    - ES use 
    - Wellbeing
    - Factors that mediate the 
      use of ES
    - Non-environmental impacts 
      of commercial agriculture

1.  > 22 villages per gradient
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In WP2, we explore links btw woodland 
loss & wellbeing

1. Assess aggregate availability of ecosystem services

2. Evaluate the factors that mediate the use of 
ecosystem services

3. Analyse adaptive responses to land use change 

4. Analyse the distributional impacts of land use 
change, [ES change experienced differently depending on 
social differentiation factors (gender, wealth, 
education)?] 
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In WP3, we explore the impacts of 
commercial agriculture on wellbeing

1. Approach similar to WP2 with two key distinctions

2. Analysis of non-environmental impacts
(e.g. access to wage labour, remittance, outgrowing 
opportunities)

3. Map the commodity chain of 3 commercial agricultural 
products (Ribot 1998, Bolwig 2008). 

Production      processing      exchange      transport  

distribution      sale      export

Opportunities for the poorest in production and processing?
Export of ES in terms of value, destination, embedded ES 
(water, nutrients, GHG emissions)? 
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In WP4, we conduct system scale 
statistical analyses

1. Explore patterns across gradients: are there generalisable 
trends? [SEM, mixed effect models and breakpoint analysis] 

2. Upscale (from local national scales) and map the results

3. Predict how aggregate rural well being will change, for different 
poverty groups, based on existing LUC plans

Wellbeing

Extent of degradation

H1a

H0

H1b

Threshold where critical resources
 exceed walking distance

Wellbeing

Extent of commercial 
agriculture

H1a

H0

H1b

DegradedIntact

AgricForest Mosaic

H1c

H1c

?
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Synthesis report: INGC Climate Change Report

43

Change in land suitability per crop resulting from climate change

Maps of land suitability and hotspots resulting from climate change, for Cassava. The left map shows current suitability for the 
crop, the middle map the average suitability in the future (2030/40-2060), and the right map the difference between the two (whereby 
�
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Maps of land suitability and hotspots resulting from climate change, for Maize. Source: IIAM, 2008.

Annex III

2010 2030

In WP5, we use scenarios to co-develop 
narratives of how the future may develop

1. Input from stakeholders to 
create plausible scenarios 
and storylines 

2. Quantitative and spatial 
modelling using BBNs, 
results from WP4, 
literature and expert 
knowledge

3. Translate quantitative 
outputs into stakeholder 
information

4. Engage community of 
practice  to illustrate 
potential land use future 
and their impacts on WB
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Expected scientific 
advances and outcomes
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How land cover change and wellbeing are related in 
Africa’s dominant ecosystem, and:

1. Operationalise our ESPA conceptual framework ➟ research tool 

2. Provide a first assessment of the range of adaptive 
responses to land cover change in African woodlands

3. Identify trends between LU and wellbeing. Application 
of a range of methods to ESPA issues (BBN, structural equation 
modelling, scenarios)

4. Analyse ES in commodity chains & impacts on the poorest - 
help to reframe “land grab” debate

5. Generate stakeholder-created scenarios that link land use, ES 
& poverty - examine consequences of policy choice
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Challenges



Universidade 
Eduardo 
Mondlane

There are risks, but here is how we 
attempt to mitigate them

• Engagement of stakeholders
Already engaged by project partners: LUPA & MICAIA (local 
and provincial level), CTV and T-REDD (provincial and 
national). Build on IIED coordinated networks

• Logistical difficulties of data collection 
Pilot, prioritisation in WP1, existing links to communities and 
agric. enterprises

• Formation of communities of practice that 
outlive the project
Presence of Impact Fellow, build on national REDD 
consultations, no shortage of interest
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Opportunities
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• Project co-integrated with 7 other projects in MZ, 
leveraging > £2.3M,  e.g. TREDD in the Beira corridor 

• Links to international ES science, leveraging €35M (4 EU-FP7 
projects)

• Proposed linked activity: Sao Paulo Research foundation - 
how land policy in Brazil is influencing land use in MZ

• V active current debate in Mozambique (renewed focus 
on agric for development; REDD; Private sector: ProSavanna 5M ha)

• Mozambique still has policy choices about managing 
woodlands for rural wellbeing
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Research Questions (WP2)

1. How do changes in ecosystem structure along land use 
intensification gradients affect the key supporting services on 
village land (NPP, nutrient cycling, diversity)?

2. What factors  determine household use of, and dependence 
on, provisioning, regulating and cultural services?

3. As woodland resources decline along the gradient, how do 
households adapt to the reduced provision of services?

4. How does changing ecosystem service availability affect the 
wellbeing of different groups of people, particularly in terms 
of poverty status and gender?
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Research Questions (WP3)

1. What is the nature of the commodity chain for new types of 
commercial agriculture? How much value accrues at each 
stage?  What goods and embedded ES are exported and to 
where?

2. What are the non-environmental impacts of commercial 
agriculture for rural wellbeing?

3. What impacts does commercial agriculture have on the ES 
important to rural wellbeing?

4. How does commercial agriculture intensification impact the 
poorest in rural communities in the Beira corridor?
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Research Questions (WP4)

1. Are there generalisable changes in wellbeing metrics along 
land use intensification gradients

2. Are the processes by which households and communities 
respond to the loss of woodlands generalisable? If so, which 
processes link land use intensification and wellbeing?

3. Given future scenarios of woodland degradation and 
agricultural expansion, what are the likely national scale 
impacts on ES? What particular implications does this entail 
for the poorest?
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Leadership and Mgmt

Staff
Fieldwork

Travel
Impact

Cons. + Data

0 0.5 1 1.5

Budget (£M)

UoEd UEM
UoEx IIED
UoZim INPE
Lund

Prof Rounsevell (20)

Prof Meir (20)

Prof Sitoe (24)

Prof Grundy (22) Prof Olsson (30)

Macqueen (22)

Ometto (14)

Advisory Committee
Chair: Patenaude

WP leaders

Mentor,  agree milestones, assess performance quarterly

(Years experience)

2 post 
docs

Research 
framework 
& scenarios

2 post 
docs

Woodland 
loss

3 post 
docs

Commercial 
agric

2 post 
docs

Systems 
analysis

Impact 
fellow

Impact
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e.g. LU and ES variables to be 
measured
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e.g. LU and ES variables to be 
measured
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e.g. Factors that mediate the use 
of ES
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e.g. Poverty indicators to assess 
rural wellbeing



Integration
• Statistical analysis of WP2 and 3 data, to upscale and draw system 

scale conclusions

• Are there generalisable trends in wellbeing as woodland cover 
declines?

• Are there consistent responses to changing land cover 
(substitution, etc)

• Based on stats methods (SEM, mixed effect models and 
breakpoint analysis) + national scale data (agric, census, land 
rights)

• Key challenges: framing appropriate hypothesise from the 
qualitative data; avoiding over simplification and underdetermined 
SEMs

42
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Community of practice/Stakeholders

Community groups and national NGOs: 
ORAM, CTV, Forum Terra, Forum de Florestas
Private sector:
CTA – Confederation of Private sector Companies – they have groups divided by investment 
sector including Agriculture, tourism, forestry, energy; FEMA – Forum of private sector 
companies for Environment; commercial agricultural enterprises in Beira corridor identified by 
AgDecCo.
Government (national): 
Ministries of: Coordination of Environmental Affairs – National Directorates of Environmental 
Management, Land Use Planning; Agriculture – National Directorates of Agrarian Services, 
Lands and Forests, Agrarian Economy; Tourism – National Directorate for Conservation Areas; 
Finance; State Administration –National Directorate for Rural Development
Government (Regional and Provincial): 
Gabinete do plano de Zambeze; Beira Agriculture Corridor; Provincial Directorates of 
Environment, Energy, Planning and Development, Agriculture
Researchers: 
Instituto de Investigação Agrária de Moçambique (IIAM); Centre for Sustainable Development 
(Chimoio)
International policy groups and NGOs: 
CIFOR, ICRAF, WWF-Mz, CARE


