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Development of planning units that reconciles  
current socio-economic conditions, development 
and spatial plans biophysical and functional zones 
and multiple views of land tenure and 
management
Estimation of Historical Land Use Changes and   
their consequences to carbon storage

Baseline Scenario development of future LULCC 
and projection of Reference Levels of Emissions 

Mitigation scenarios  and projected emissions

Trade-off analysis between mitigation and 
economic, financial and other benefit to allow 
negotiation process among multiple stakeholders
Formulation of action plans including necessary 
instruments for implementation

Heterogeneity within a landscape reflects existing land uses and 
users under formal land allocation, tenure regimes, pluralities of 
social setting, local and regional economic
strategies and varying biophysical characteristics. Overlap of 
permits may occur as a result of lack of transparency and poor 
coordination of issuance processes.

LUWES does not aim to solve land tenure per se but rather to clarify 
planning units that allow specific policy interventions o be applied 
and feasible action plans to be implemented. Reconciliation of plans 
with existing conditions that link to land managers provides a basis 
for developing planning units that address consequences and 
potentialities of zone-specific mitigation activities. This zonation is 
conducted on the basis of stakeholder discussions on the layers of 
landuse plans and allocation maps.  

Develops planning unit 

Develop baseline scenario

Develop mitigation scenario

Analyze trade-off

Formulate action plan

Land-based, climate-change mitigation actions that are pro-
poor and oriented towards ‘green’ development need 
spatially explicit
land-use planning processes that are inclusive, informed and 
integrative. Bringing multi-stakeholder land-use planning 
processes to life, beyond rhetoric, needs a breakthrough in 
political willingness, multi-stakeholder buy-in and technical 
capacities that allows negotiation platforms to operate. The 
LUWES approach is gaining followers and adopters.  The 
application is illustrated using the case of  Tanjung Jabung
Barat  (Tanjabar) district, Jambi province, Indonesia.

Reference Emission Levels (gross) and Reference Levels (net) 
requires the combination of a land use transition matrix and typical 
C stocks per land use type.
Four ways of calculating REL for any (sub)national entity are:
1. REL/RL1A: Projected emissions are based on historical emissions
2. REL/RL1B: Projected emissions are based on historical emissions 
relative to remaining carbon pools
3. REL/RL2: Future emissions are projected based on land use plans 
(forward‐looking scenario)
4. REL/RL3: Emissions levels projected on the basis of political 
commitment

Annual historical emission 
rate in Tanjabar for 2005-
2010 around 14.8 tonnes
CO2 eq/(ha.year). Since 
rate of future emissions 
are projected based on the 
rate of land use change 
from historical period than 
we obtained the annual 
emission rate for 2010-
2015 was 9.6 tonnes CO2
eq / (ha.year), and the 
emission rate of the period 
2015-2020 about 8 tonnes
CO2 eq / (ha.year).

• Reducing emissions in the oil palm sector requires commitment 
from concession holders to optimize the use of abandoned and 
degraded land rather than opening land with high carbon stock. 
Land swap policy is needed 

• Within peat land areas, local government and local communities 
must work together to restore and maintain the protection 
function. Conversion of oil palm to jelutung systems (native tree 
species that produces resin and can grow well without any drainage 
system) could increase carbon stocks. However, commodity 
conversion needs careful consideration because it has an impact on 
farmers’ income. 

• Communities around the areas need clear legal status and tenurial
access in order to effectively manage the land, The local 
government should consider provision of village forest permits for 
community forest or other forms of cooperation that could 
strengthen the collaboration between local government and local 
communities. 

• Funding mechanism and private sector involvements are necessary 

Land and forest-based activities that generate economic benefits and produce 
food often cause carbon loss from the landscape. Halting these activities to 
reduce emissions by conserving carbon stock in the landscape can potentially 
have a negative impact on economic growth and food security if it is not properly 
planned. Regional economies, livelihoods and food securities, and land-use 
profitability can serve as indicators of benefit from land uses and land-use 
changes within a trade-off analysis in planning low emission development. 
Identification of potential scenarios for low-emissions development strategies 
include:

1) Identification of types of land uses and land-use changes that associate with 
Low-Low, Low-High, High- Low, High-High emission-economic benefit (Figure 
3, left) and those that associate with Low-Low, Low-High, High-Low, High-
High removal-economic benefit (Figure 3, right)

2) Prioritization of emission reduction and carbon-stock enhancement in 
suitable planning units through reducing High emission-Low economic 
benefit land uses and land-use changes that have been contributing a lot in 
the past and will potentially be dominant sources of emission in the future 
(Figure 4) and promoting High removal-High economic benefit land uses and 
land-use changes that are biophysically and socio-culturally suitable for the 
area. Box 3 shows some suggested mitigation scenarios based on the 
analysis.

∆C 
Landscap

e

Emission 
Factor

Activity 
Data

Annual 
changes in C-
stocks in the 

landscape
(ton C yr-1)

ACTIVITY DATA
Area of changes  
between each 

pairwise of 
landcover types 

(ha y-1)

Changes in time-
averaged C-stock 

between each 
pairwise of 

landcover types
(ton C ha-1y-1)

Stock-difference to estimate emissions

Calculate historical emission


	Slide Number 1

