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Executive Summary 
 

This report is the output of three meetings conducted by LTS International Limited and 

Rainbow Consult in the South West Region of Cameroon and Yaoundé between 10 and 17 

November 2015 to report on the results of field tests conducted in the context of the project 

“Support to the development of a Common Mapping Platform in Cameroon”.  

This project is implemented in the context of the 2011 Orientation Law on the Management 

and Sustainable Development of Land in Cameroon, and has the full support of the 

Cameroon Ministry of Economy, Planning and Regional Development (MINEPAT).  

The project aims to develop a “common mapping platform” to share relevant information for 

local land use planning with all stakeholders with an interest in land. Relevant information 

includes: 

 the location and population of towns, villages and hamlets; 

 transport infrastructure (roads, tracks, paths), and access to markets;  

 how communities use land and understand their own customary tenure;  

 the legal status of land that has already been designated to one or another use;  

 the suitability of land for different crops – initially cocoa and oil palm;  

 land cover, including urban areas, cropland, forests and fallow; 

 the quality of forests, including their carbon stocks and biodiversity. 

This data comes from many sources and is managed by different agencies. As a result, it is 

not available all in one place. What is available is often incomplete and/or out of date. This 

makes it difficult to ensure that stakeholder interests are fairly represented, and to balance 

interests during local land use planning. The purpose of the common mapping platform is 

therefore to enable the different actors to update relevant information and share it with all 

other stakeholders. 

The South West Region and Nguti Municipality were selected as the pilot region and 

municipality to demonstrate the value of the mapping platform being developed by the 

project. The purpose of the progress reporting meetings was, therefore, to remind 

stakeholders of the objectives for implementation of the project at the regional and 

municipal level, and to provide an update of progress to the regional government services, 

the local authorities in the Nguti Municipal Council area, and the traditional chiefs and 

people from the rural communities in Nguti. The progress reporting meetings also brought 

together the many different initiatives that are working in the area to build synergies with a 

goal to ensuring that they can better coordinate their activities. These include national and 

local organisations and programmes supporting land use planning (MINEPAT, GIZ) forest 
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conservation (PSMNR, MINFOF, WWF); private sector actors developing commercial 

agricultural plantations (SGSOC / Herakles Farms) or trading important agricultural 

commodities such as cocoa (TELCAR); and civil society organisations (Rainforest Foundation 

UK, FODER, AJESH and CED) supporting communities to map their lands to help them better 

defend their interests in any future discussion about land use.  

The EFI REDD Facility’s interest in supporting this work is to enable more informed and 

transparent spatial planning, better addressing both social and environmental concerns. 

Good land use planning is seen as a pre-requisite for the responsible implementation of 

REDD+ (Reduced Emissions from Deforestation and Forest Degradation), as recognised in 

the REDD+ preparation roadmap for Cameroon. The goal of improving land use planning 

evidently goes much beyond REDD+ circles and touches upon a fundamental pillar of 

Cameroon’s development: the sustainable management and development of the country’s 

rich natural resources, which is central to the achievement of Cameroon’s Vision 2035. Such 

an approach to local land use planning is clearly expressed in the Strategy for the 

Development of the Rural Sector (MINEPAT, 2015). At the local level, land use planning can 

help to ensure that future developments are in the best interest of council area’s inhabitants.   

This phase of work has involved field testing the draft protocols developed in the earlier 

phase of work to compile data relevant for Land Use Planning.  The resulting map layers have 

greatly improved. A much improved oil palm suitability map has been prepared.   

Through collaboration with other research institutions, a new Cocoa Suitability Map has been 

made available (though it remains a draft).  By November 2015, community maps have been 

prepared for 35 out of the 55 villages in the Nguti Municipality and the exercise is on-going.  

All villages, houses, and access routes (roads, paths) in Nguti were digitised in 

OpenStreetMap.  An accessibility map has been prepared that shows the travel time from any 

point in the South West to Douala. This map shows the major effect of poor roads on access. 

A map of biodiversity has been prepared for the region, which clearly show that many parts 

of the forests in Nguti display high conservation value. These results contrast with the 

findings of the SGSoc Environmental and Social Impact Assessment (ESIA) which found the 

forest to be universally of low conservation value – even though the ESIA authors claim to 

have used the same method.  Observations about the accuracy and quality of the SGSOC 

ESIA point to the need for substantial improvements in field practise during the preparation 

of ESIAs in future. 

The progress reporting meetings were very well attended, and all stakeholders continued to 

provide strong support for the initiative to prepare a common mapping tool and expressed 

their interest to see the programme continue beyond this project to the preparation of a land 

use plan for Nguti Municipality. All partners expressed a strong interest to collaborate in such 

an initiative. 
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1. Introduction and context  

In April 2014, EFI contracted LTS International, working locally with Rainbow Environment 

Consult to implement the project: “Support to the development of a Common Mapping 

Platform in Cameroon”, with the objective of developing an interactive mapping tool to 

support the sharing of multi-sectorial information during land use planning.  

The mapping platform will provide access to all stakeholders interested in land use in 

Cameroon – to local councils and communities, local NGOs, and the local, regional and 

national administrative departments. Each of these stakeholders has information that they 

have compiled and would like to share to inform the preparation of a land use plan.  

The project also seeks to guide land management within the context of the implementation 

of the Rural Sector Development Strategy and the formulation of a national REDD+ strategy.  

The Minister of Economy, Planning, and Regional Development (MINEPAT) has given his 

blessing for this project and the proposal to test it in Nguti through Letter No. 

00527/L/MINEPAT/SG/DGPAT/DATZF of 3 February 2015 (see Annex 2). 

The LTS and Rainbow Team launched the “Common Mapping Platform” project at two 

meetings in Buea and Nguti on 21 and 23 April 2015. 

The purpose of the November 2015 mission was to report on progress made since the April 

launch and to share the results of field tests conducted over the past 6-months of a set of 

protocols for data collection on a diverse range of topics with all stakeholders at the local, 

regional and national levels.  

1.1 Context for the project  
The guiding text for Land Use Planning in Cameroon is the Law No. 2011/008 of 6 May 2011, 

providing orientation for the management and sustainable development of land. A copy of 

this law can be downloaded from the MINEPAT website by clicking on the link here. The 

Ministry has not yet adopted implementing regulations for the law, or a national land use 

planning strategy that guides interpretation of this law. However, MINEPAT has tendered out 

the preparation of a “Schéma National d’Aménagement et de Développement Durable du 

Territoire” (SNADDT), a Plan de Zonage National, and two Schémas Régionaux 

d’Aménagement et de Développement Durable du Territoire” (SRADDT) recently, which give 

an indication of how it intends to implement this law. The following provisional list of known 

initiatives gives an indication of the context, and current ‘strategy’ to implement land use 

planning. 

http://minepat.gov.cm/dgpat/index.php/documentation/cat_view/44-amenagement-du-territoire/45-textes-decrets-et-arretes
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2. On-going planning processes 
 

1. Preparation of various Land Use Planning documents by MINEPAT: 

a) A National Schema for the management and sustainable development of land (as 

envisaged by Land Management Law. MINEPAT tendered out1 the preparation of this 

Schéma in April 2014, and a Consortium is now implementing the contract); 

b) A National Zoning Plan (note that such a plan was not envisaged in the Law No. 

2011/008 on land management. MINEPAT tendered out2 the preparation of this plan, 

and a Consortium (Groupement IDEAConsult-ST2i) is currently implementing the 

contract. A representative of the ST2i team attended the EFI Project Reporting 

meeting in Yaoundé on 17 November.  

c) A set of Regional land use and sustainable development schemas (RLUSDS) or 

Schéma Régional d’Aménagement et de Développement Durable du Territoire 

(SRADDT) in French. MINEPAT tendered out the preparation of two SRADDTs in the 

South and East Regions of Cameroon to JMN Consult. It is understood that two more 

SRADDT preparation processes will be tendered soon in the South-West and North 

Regions with the financial support of KfW; 

d) Local Land Use and Sustainable Development Plans (LLUSDPs) or Plan Local 

d’Aménagement et de Développement Durable du Territoire (PLADDT) in French 

(PLADDT) that further define the Regional Schemas for one or more Council areas. 

2. MINEPAT has recently drafted a revised National Rural Development Strategy that, 

subject to final adoption, guides reconciliation of multi-sectoral interests, with inputs 

from all sub-sectoral ministries: agriculture, livestock, forestry and environment. The 

strategy aims to guide the reconciliation of multi-sectoral interests. Investment in the 

implementation of the plan will be through the Plan National d’Investissement Agricole, 

but should also be supported by REDD+. 

3. MINEPAT has indicated that it will prepare a National Land Use Planning Strategy with 

GIZ support. However, this proposal has been stalled for some time. The intention is that 

the strategy would clarify the land use planning processes, steps, responsibilities, 

partnerships, tools, etc. 

                                                 
1
 Avis d’Appel à Manifestation d’intérêt No. 02/2014/AAMI/MINEPAT du 22 Avril 2014 pour la présélection des 

cabinets d’études, entreprises ou groupements en vue de l’élaboration du Schéma National d’Aménagement et 

de Développement du Territoire du Cameroun. 

2
 Avis d’Appel à Manifestation d’intérêt No. 01/2014/AAMI/MINEPAT du 22 Avril 2014 pour la présélection des 

cabinets d’études, entreprises ou groupements en vue de l’élaboration du Plan de Zonage du Territoire National 

du Cameroun. 
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4. A study on drivers of deforestation in the South West region has been conducted (funded 

by GIZ).  

5. A National REDD+ Strategy by the Ministry of Environment, Nature Protection and 

Sustainable Development (MINEPDED, REDD+ Coordination Unit) is being prepared with 

support from the World Bank’s Forest Carbon Partnership Facility.  

6. The National REDD+ Steering Committee on behalf of the Ministry of the Environment, 

Nature Protection and Sustainable Development (MINEPDED) submitted a draft ER-PIN3 

for South Region of Cameroon for discussion during the 13th Carbon Fund meeting of 

the Forest Carbon Partnership Facility (FCPF) on 13 October 2015 in Brussels4. Many of 

the approaches proposed in the ER-PIN to address deforestation begin with proposals for 

more effective land use planning. 

2.1 Scope of the Common Mapping Platform 
Initially, the platform is being developed to support the participatory preparation of PLADDTs 

as envisaged in the 2011 Law on Land Management. These PLADDTs are prepared and 

adopted by the respective councils and should be completed prior to the designation of land 

for any particular use. The platform is being designed to help stakeholders explore how 

REDD+ might influence decisions about land use during local land use planning.  

Once the tool has been tested and proven useful at the local council level, it will be further 

developed to support the preparation of a Regional Schema for Land Management and 

Sustainable Development (SRADDT). However, it will only be able to support regional 

planning once sufficient up-to-date data has been compiled to support its use at this scale. 

Such data compilation is ongoing for South West Region with the support of BGR5 funded by 

German Cooperation and should generate substantial new data over the next 2 years. 

In the longer term, LTS expects that such a tool would have applications for more detailed 

Environmental and Social Impact Assessments of specific projects. Results from the botanical 

fieldwork can now be compared with the results of the Environmental and Social Impact 

Assessment (ESIA) of the SGSOC development, based on objective, professional field surveys.  

In particular, the consortium envisaged that the tool must be developed in such a way that 

ensures that environmental and social safeguards are implemented - a pre-requisite for 

                                                 
3
 MINEPDED. Emission Reduction program Idea Note in southern Cameroon (Dated: 18

th
 September 2015): 

https://www.forestcarbonpartnership.org/sites/fcp/files/2015/September/Cameroon%20FCPF%20Carbon%20Fund

%20ER-PIN_CMR_Final.pdf  
4
 However, Cameroonian NGOs, in the form of the Communities and Forest Platform 

(https://plateformecfp.wordpress.com/ ), as well as international NGOs, including Fern, have analysed the ER-PIN 

and have submitted their response , which expresses concerns about the process by which the ER-PIN was 

developed, as well as its content. 
5
 The Federal Institute for Geosciences and Natural Resources, Germany. http://www.bgr.bund.de/  

https://www.forestcarbonpartnership.org/sites/fcp/files/2015/September/Cameroon%20FCPF%20Carbon%20Fund%20ER-PIN_CMR_Final.pdf
https://www.forestcarbonpartnership.org/sites/fcp/files/2015/September/Cameroon%20FCPF%20Carbon%20Fund%20ER-PIN_CMR_Final.pdf
https://plateformecfp.wordpress.com/
http://www.bgr.bund.de/
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REDD+, for future investments where such investors wish to obtain international finance such 

as IFC6 and commodity certification initiatives such as the Roundtable on Sustainable Palm 

Oil (RSPO)7 – and are adequately addressed to the satisfaction of all stakeholders.  

If the pilot project proves successful, the common mapping platform will be fully developed 

and transferred to a Cameroonian government institution, each administration keeping 

control of official data within the scope of its mandate. In this light, MINEPAT would take the 

lead to ensure good institutional coordination for the success of this project.  

                                                 
6
 IFC (2012). Performance Standards -

http://www.ifc.org/wps/wcm/connect/115482804a0255db96fbffd1a5d13d27/PS_English_2012_Full-

Document.pdf?MOD=AJPERES  
7
 RSPO Principles and Criteria - http://www.rspo.org/resources/key-documents/certification/rspo-principles-and-

criteria  

http://www.ifc.org/wps/wcm/connect/115482804a0255db96fbffd1a5d13d27/PS_English_2012_Full-Document.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/115482804a0255db96fbffd1a5d13d27/PS_English_2012_Full-Document.pdf?MOD=AJPERES
http://www.rspo.org/resources/key-documents/certification/rspo-principles-and-criteria
http://www.rspo.org/resources/key-documents/certification/rspo-principles-and-criteria
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3. Field Assessment Protocols v2: 

Progress since last report 
 

LTS reported in May 2015 on the launch workshops held in Buea and Nguti during April 2015, 

and plans for development of the Common Mapping Platform. These workshops identified 

the priority map layers to be developed and confirmed stakeholder support for the project. 

Plans were also agreed for how to develop the various map layers in collaboration with 

various project partners. 

The updated protocols are included as Technical Annexes to this report. 
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4. Incorporation of  

GIS Data Layers 

4.1 Introduction 
Using the Protocols developed under Deliverable 5, the following set of map layers have 

been developed by the LTS Team, or in direct collaboration with willing partners.  

 2 Crop suitability maps: 

o A revised version of a global oil palm suitability map has been prepared for 

the South West Region by Johannes Pirker of the International Institute for 

Applied Systems Analysis (IIASA). Details are provided in Section 5 below and 

Technical Annex No. 1 

o A cocoa suitability map has been kindly shared with the EFI Project by 

Laderach et al. (2015) of the International Institute of Tropical Agriculture 

(IITA). Details are provided in Section 5.4 below.  

 OpenStreetMap (OSM) 

o All villages, houses and roads in Nguti have been digitised on OSM by Eric 

Tegno, a member of the Rainbow Environment Consult Team, also serving as a 

contribution to his MSc Thesis.  

o A Mapping Party jointly organized by WRI and LTS added more data on roads 

for Nguti and some (but not yet all) of the South West Region, using WRI’s 

www.LoggingRoads.org online App. 

o Details are provided in Section 5.5 below. 

 Floral Biodiversity 

o A Rapid Botanical Survey was conducted by a joint team of the National 

Hebarium, the Programme for Sustainable Natural Resources Management in 

the SW Region (PSMNR), and TroPEG NGO. Dr Peguy Tchoutou, Jean-Paul 

Ghogue, Barthelemy Tchiengue, Moses Sainge, Peter Mambo, Michael Ngoh, 

Elias Ndive and Fobia Achuo. 

o From this survey, a detailed analysis of biodiversity richness and a map of 

biodiversity hotspots has been prepared by Dr William Hawthorne and Cicely 

Marshall of the Oxford Department of Plant Sciences. 

o Details are provided in Section 5.5 below and in Technical Annex No. 2. 

  

http://www.loggingroads.org/
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 Transport Accessibility Map  

o The LTS Team (Simone Vaccari and William Apted) have prepared an 

accessibility map for South West Region using the MINTP road map updated 

with additional roads digitised using www.LoggingRoads.org, and from RFUK’s 

field data.   

o WRI prepares an updated and cleaned (simplified to standard tags) download 

file for all “Highways” (Roads, Tracks, Paths) available on OSM for the whole of 

Cameroon every week – it can be downloaded here - http://gfw2-

data.s3.amazonaws.com/forest_use/infrastructure/zip/osm_logging_roads.zip  

o Details are provided in Section 5.8 below and in Technical Annex No. 4. 

 Geographical and climatic features (WRI, IIASA) 

o As part of the process of preparing the crop suitability map, historical data 

was compiled in a new digital map layer of soil type and dry months. 

o A new detailed Digital Elevation Model (DEM) was created from the NASA 

SRTM30 data. 

o From the DEM, a ruggedness map was created. 

 Participatory Map (RFUK) 

o 35 villages have now been mapped by Rainforest Foundation UK, showing 

villages, populations and community resource rights. Technical Annex No. 3 

http://www.loggingroads.org/
http://gfw2-data.s3.amazonaws.com/forest_use/infrastructure/zip/osm_logging_roads.zip
http://gfw2-data.s3.amazonaws.com/forest_use/infrastructure/zip/osm_logging_roads.zip
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5. Oil Palm Suitability Map 

5.1 Introduction 
The oil palm suitability map was was prepared using a method consistent with that 

previously developed for suitability mapping in the the Democratic Republic of Congo8 by 

Johannes Pirker and Alice Mosnier of the International Institute of Applied Systems Analysis 

(IIASA).  

5.2 Method 
The background report9 for the oil palm suitability map described how IIASA had produced a 

Global Map of Oil Palm Suitability based on Liebig’s fundamental “Law of the Minimum”, 

whereby “a given factor can exert its effect only in the presence of and in conjunction with 

other factors” (Rübel, 1935). For instance, a soil may be rich in nutrients but these substances 

are useless if necessary moisture is lacking to sustain plant growth. Consequently, the overall 

suitability score reflects the score of that biophysical variable which is least suitable for oil 

palm cultivation, e.g. overall suitability is zero if one or more variables are zero.  

A closer look at IIASA’s Global Map for Oil Palm Suitability to the South West Region of 

Cameroon showed remarkably little land that is considered “perfectly suitable” or “highly 

suitable” for oil palm for Cameroon (see Figure 1). It was not possible to see how much land 

was suitable for Nguti Municipality, because of the small scale of the published hard copy 

map (Figure 2). The resolution of the IIASA digital map is 30 arc seconds (ca. 1km at the 

equator). 

Pirker (pers comm, July 2015) confirmed that there is little very “perfectly suitable” or “highly 

suitable” land in Cameroon, and explained that this is a global assessment that also assesses 

perfectly suitable areas, for instance in Kalimantan, Indonesia. Plantation managers working 

in both regions confirmed the difference saying that even with best practice management, 

yields in Africa will always be lower. From an eco-physiological viewpoint the general main 

difference between Africa and SE-Asia is that in most of Central and Western Africa there is a 

dry spell of at least two months or more. As one moves away from the coastal regions in 

Cameroon precipitation decreases quickly and land becomes unsuitable. 

                                                 
8
 Moabi DRC is an independent initiative that collaboratively monitors natural resource use in the Democratic 

Republic of the Congo. The Moabi community works toward a more transparent, equitable, and sustainable future 

for the people and environment of DRC. See more here: http://rdc.moabi.org/en/  http://rdc.moabi.org/palm-oil-

boom/en/#5/-2.833/22.852&layers=moabi_forest_cover) 

9
 http://webarchive.iiasa.ac.at/Admin/PUB/Documents/IR-15-006.pdf  

http://rdc.moabi.org/en/
http://rdc.moabi.org/palm-oil-boom/en/#5/-2.833/22.852&layers=moabi_forest_cover
http://rdc.moabi.org/palm-oil-boom/en/#5/-2.833/22.852&layers=moabi_forest_cover
http://webarchive.iiasa.ac.at/Admin/PUB/Documents/IR-15-006.pdf
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Figure 1. Combined suitability map under (a) a minimum management and (b) an optimal management scheme 

Source: Pirker and Mosnier (March 2015), IIASA Interim Report. Figure 5. 
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Figure 2. Zoom into Nguti Municipality of IIASA global map of Oil Palm Suitability Map (Minimum Management) – showing large area of unsuitable land. 

 

Source: Map prepared by LTS team using IIASA Global Data Set before input data improvement.  

Nguti Municipality outlined in pink. Herakles Farm / SGSoc Concession outlined in yellow.
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5.3 Progress 
On 16 July 2015, LTS signed an IIASA user agreement to gain access to the suitability map in 

TIFF format. From this it was possible to review the quality of the global data set for the 

Nguti Area. It showed that much of the land in Nguti was not suitable, or only marginally 

suitable for oil palm (Figure 2)Figure 2. Zoom into Nguti Municipality of IIASA global map of 

Oil Palm Suitability Map (Minimum Management) – showing large area of unsuitable land. 

However, the patterns in the suitability map observed for Nguti did not seem to correspond 

to the realities on the ground. LTS therefore sent further requests for the data sets for each 

factor / criteria used by IIASA for estimating oil palm suitability(Figure 3). This revealed that 

the global DEM was inaccurate at the scale of Nguti Municipality, and other data, in 

particular the soil map was very coarse.  

LTS therefore proposed to access and provide more accurate maps for the key criteria (DEM 

and Soil Type) to IIASA and contracted Johannes Pirker of IIASA to prepare a more accurate 

map of oil palm suitability for the South West Region. 

Criteria were refined using recommendations from the Oil Palm industry – as shown in Table 

1 and Table 2, with maps showing the scores (0-5) for each criterion in Figure 3.  

Pirker then updated the suitability map using improved DEM and soil maps, and using the 

revised suitability criteria. 

The resulting map for Nguti Municipality (Figure 4) and the whole of for South West Region 

(Figure 5Figure 5. Final Map of Oil Palm Suitability for South West Region (not using 

ruggedness criterion) gave a much more realistic distribution of Oil Palm Suitability. These 

draft maps were shared with stakeholders in Buea, Nguti and Yaoundé during the November 

2015 update workshops and were validated as reflecting expert knowledge of oil palm 

suitability. The map has been refined to include a criterion for “ruggedness” an estimate of 

land suitability based on the relative roughness of the terrain.  

A revised Protocol for the Oil Palm suitability map was prepared by J Pirker - see Technical 

Annex No. 1. 
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Table 1. Climatic suitability criteria for Oil Palm Suitability Map 

 
Sources: A: Hoyle, 2015, (Pers comm - compiled from Industry) B: Corley & Tinker (2008) C: Yao & 

Kamagate (2010) 

Table 2. Topographic suitability criteria for Oil Palm Suitability Map 

 

Source: Hoyle (2015), ProForest (Pers Comm): Site suitability criteria provided from confidential source 

within Oil Palm industry. 
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Figure 3. Maps showing key criteria used to prepare Oil Palm Suitability Map - South West Region 

Annual Mean temp Cold Months 

  

Annual precipitation (rainfall) Dry Months in the year 
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Elevation  Slope 
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Figure 4. Final Map of Oil Palm Suitability for Nguti Municipality including Ruggedness criterion (NB Grey to East is outside of SW Region) 

  
Source: Accurate Oil Palm Map for Nguti Municipality, using improved input data (Pirker, IIASA, under contract to LTS). 
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Figure 5. Final Map of Oil Palm Suitability for South West Region (not using ruggedness criterion) 

 
Source: Pirker, IIASA, under contract to LTS using improved input data 
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5.4 Cocoa Suitability Map 

5.4.1 Introduction 

Cocoa is a priority cash crop for farmers in the South West Region, and grows in the same 

areas that oil palm is grown, putting the two cash crops in competition with each other for 

space in any land use plan. That said, the benefits generated go to quite different stakeholder 

groups. Typically cocoa is grown by smallholders on their own land. Oil palm, on the other 

hand, is often grown in larger plantations as well as by smallholders. In Nguti in particular, 

there are reports of conflicts between community members who have lost cocoa farms to 

SGSoc (Herakles Farms) who will grow oil palm on a large scale.  

5.4.2 Progress 

A cocoa suitability map has been prepared for West Africa (Ghana and Côte d’Ivoire) by 

Läderach et al. (2013) of IITA. The LTS team was informed that a similar map was in 

preparation for Cameroon and therefore contacted Läderach and collaborators in early 2015 

to request the team to share the draft cocoa suitability map for Cameroon with the EFI project 

team to add to the mapping platform. 

In early November 2015, IITA team shared a raster file (tif and ESRI Grid) with the LTS team for 

current cocoa suitability in Cameroon (Schroth et al, Nov 2015). The suitability model is based 

on a map of current cocoa production areas in the West African cocoa belt reaching from 

Sierra Leone to Cameroon. This was based on the ECOWAS Atlas for Regional Integration in 

West Africa (http://www.oecd.org/regional/atlasonregionalintegrationinwestafrica.htm), 

amended by various sources of information, especially for Nigeria and Liberia. Schroth et al. 

then calibrated a Maxent model10 on the climatic conditions in this area and modelled the 

relative suitability for cocoa now and in the 2050s.  

This modelling approach differs significantly from the IIASA model for Oil Palm, as it does not 

use thresholds for a series of criteria, but only more or less steep suitability gradients. For 

climate this is appropriate, while for soils it may not always be. The IITA model does not 

consider soils. IITA has in the past tried to incorporate soil information into similar suitability 

modelling exercises but found that at the regional scale (the model is for all of West Africa) 

soils make little difference. This is simply because these large-scale soils maps tend not to be 

detailed enough. Laderach (pers. comm. Nov 2015) acknowledges that soil variability is 

                                                 
10

 Maximum entropy (MAXENT) is a general‐purpose method for making predictions or inferences from incomplete 

information. Similar to logistic regression, MAXENT weighs each environmental variable by a constant. The 

probability distribution is the sum of each weighted variable divided by a scaling constant to ensure that the 

probability value ranges from 0 to 1. The algorithm starts with a uniform probability distribution and iteratively 

alters one weight at a time to maximize the likelihood of reaching the optimum probability distribution. MAXENT is 

generally considered to be the most accurate model for this task (Elith et al., 2006).  

http://www.oecd.org/regional/atlasonregionalintegrationinwestafrica.htm
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important to consider at a more local scale and needs to be refined in future versions of the 

cocoa suitability models. Another difficulty with modelling the distribution of a smallholder 

crop like cocoa is that farmers actually do grow it on a wide range of soils, including soils that 

agronomists would consider unsuitable, especially at times when prices are high. Moreover, 

one can grow cocoa (or other crops) on a poor soil with higher inputs or on a better soil with 

lower inputs, and while a sandy soil is not suitable in a dry climate it may be so in a wetter 

climate. It is therefore not easy to establish clear soils criteria for the suitability of smallholder 

crops, especially at the scale at which IITA worked. 

IITA emphasised the fact that Cameroon, and especially its south-eastern parts, are a marginal 

area in this suitability map because the climate of Cameroon is on the transition between the 

West African climate and the climate of the Congo basin which is cooler and has a shorter 

rainy season. Since the vast majority of IITA’s calibration points are in West Africa, and very few 

are in the Congo basin (i.e. southern Cameroon), their model considers a West Africa type 

climate as suitable for cocoa and everything else - including a Congo type climate - as 

unsuitable. This is simply how this type of model works. IITA therefore considers that their 

results in southern Cameroon, i.e. on the very margin of the model area, are not particularly 

reliable. To address this problem, more current or historical cocoa production areas from the 

Congo basin could be used for calibration of the model, but for practical reasons, including 

the availability of information about areas of current or historic cocoa production in the Congo 

basin, this has not yet been possible. Moreover, there are trade-offs in the sense that a larger 

calibration area comes at the cost of lower precision at the margins, and in the case of the 

current IITA model it was the Western end of the calibration area - Liberia, Sierra Leone, Cote 

d'Ivoire, Ghana - that was of particular interest, and not so much Cameroon, which lies to the 

East. 

In summary, Cameroon is near the limits of validity of the IITA model and therefore is not the 

best showcase for the model.  

5.4.3 Projecting Cocoa Suitability maps under predicted  

climate change  

IITA has also prepared maps showing where cocoa will be suitable under projected climate 

change (+2 degrees of warming). Preliminary results are displayed in Figure 7. Future cocoa 

growing suitability under 2030 climate change projections which shows a dramatic shift of the 

suitable areas for cocoa production to the South and East of the Country, leaving much of 

South West Region unsuitable or very marginal for cocoa production. 

While changes in climatic variables are notoriously difficult to predict in tropical areas such as 

Cameroon, the likelihood that there will be change of suitability of any particular area of land 

for a particular crop is high and there is clearly a need to adapt land use planning to future 

climate scenarios and not just to existing climate patterns. 
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Figure 6. Cocoa Suitability Map based on Climate only - South West Cameroon.  

 
Source: Schroth et al. (2015).  

Nguti outlined in solid pink. South West Region outlined in dotted pink. 
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Figure 7. Future cocoa growing suitability under 2030 climate change projections 

 

Source: IITA / SNV Cocoa-Eco Project Presentation Powerpoint – (unpublished) 

5.5 OpenStreetMap (OSM) 

5.5.1 Introduction – Why use OpenStreetMap? 

A number of map layers (settlements, minor roads, paths between villages) have been created 

using OpenStreetMap (OSM; https://www.openstreetmap.org). OSM is built by a community of 

mappers that contribute and maintain data about settlements, roads, trails, and more, all over 

the world. 

 Local Knowledge: OSM emphasises local knowledge. Contributors use aerial imagery, 

GPS devices, and low-tech field maps to verify that OSM is accurate and up to date. 

 Community Driven: The OSM community is diverse, passionate, and growing every 

day. OSM contributors include enthusiast mappers, GIS professionals, engineers 

running the OSM servers, humanitarians mapping disaster-affected areas, and many 

more. 

https://www.openstreetmap.org/
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OSM powers map data on thousands of web sites, mobile apps, and hardware devices. As such, 

maps generated in OSM appear (or can be selected) as a background to many commonly used 

portals such as: 

 The Ecometrica “OurEcosystems” Portal initially used in this project: https://sw-

cameroon.ourecosystem.com/interface/#layers. 

 The MINFOF Forest Atlas of Cameroon, (http://cmr.forest-atlas.org/) that has been 

adopted for use for the remainder of the project.  

 The GlobalForestWatch Platform (http://www.globalforestwatch.org/) that is widely 

used to monitor deforestation across the globe. 

 The WRI Commodities Platform (http://commodities.globalforestwatch.org/) - A 

business tool to address deforestation in commodity supply chains; 

 The Ministry of Public Works on their web portal - MINTP Référentiel Géographique 

Routier du Cameroun (http://mintp-carto.dynmap.org/rgrc/flash/?). All the road data 

available for Cameroon on OpenStreetMap has been uploaded by MINTP to provide a 

basis from which additional road data can be added. 

 Portail GeoCameroun - http://www.geocameroun.cm/.  

 LoggingRoads.org - OSM code has also been adapted in a collaborative project 

implemented by Moabi and WRI to power http://map.loggingroads.org/ as a means to 

capture data about the expansion of logging roads in forested areas.  

OSM is thus ideally suited to allow multiple users to add or edit certain basic data that is then 

widely available to most other users via public mapping platforms.  

5.5.2 Method – OSM Standards 

OSM allows users to digitise data directly from free online satellite imagery. Standards and 

Conventions for OpenStreetMap are provided in an online Wiki: 

http://wiki.openstreetmap.org/wiki/Editing_Standards_and_Conventions  

For Cameroon, the Gates Foundation has made recent high-resolution imagery available 

through MapBox (visible as a backdrop to the OSM online editor), meaning that details of 

villages, houses and roads are clearly visible online and can be digitised directly without any 

specialist software. All that is required is a basic computer and a moderately fast internet 

connection (connections in towns such as Buea, and Kumba proved to be sufficient at certain 

times of day to allow online mapping using OSM.  

5.5.3 Progress - Use of OSM in the EFI project 

At the start of the EFI project, very limited data about the Nguti Municipality was accessible on 

OSM. Point location information was only available for approximately less than 50% of 

settlements found in Nguti, and only a few roads and houses. This absence therefore gave the 

impression when using e.g. the MINFOF Forest Atlas, or one of the many other portals that 

https://sw-cameroon.ourecosystem.com/interface/#layers
https://sw-cameroon.ourecosystem.com/interface/#layers
http://cmr.forest-atlas.org/
http://www.globalforestwatch.org/
http://commodities.globalforestwatch.org/
http://mintp-carto.dynmap.org/rgrc/flash/
http://www.geocameroun.cm/
http://map.loggingroads.org/
http://wiki.openstreetmap.org/wiki/Editing_Standards_and_Conventions
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access OSM as a background map layer, that Nguti had very few communities and that much 

of the rural space was “empty”.  

The LTS and Rainbow teams mapped as many features of Nguti Municipality as possible using 

the simple but powerful online map editing tools available through OSM online editor to add 

the following cartographic data: 

 Updated administrative Boundary for Nguti (from Institut National de Cartographie); 

 All villages with their correct names (checked with RFUK and verified by Chiefs); 

 All building structures (houses, schools, health centres) in each village; 

 All roads visible on high resolution satellite imagery (MapBox or Bing Maps, available 

through OSM Editor); 

 Additional paths (not visible on satellite imagery) captured using GPS Tracks during the 

Rainforest Foundation UK’s participatory mapping (see Section 5.6); 

 Other features such as medium-large scale plantations visible via the OSM Editor. 

This map data is now visible online – see https://www.openstreetmap.org/relation/3836184. 

The majority of the data added for Nguti Municipality was digitised as a voluntary contribution 

by Eric Tegno (Rainbow Environment Consult intern) as part of his MSc Thesis.  

Mapping Party – Training and data capture exercise  

A mapping party was jointly organised by WRI and LTS / Rainbow consortium on 29 October 

2015 to introduce as many stakeholders as possible to the OSM technology and begin 

mapping additional features in Nguti.  Some 20 persons were invited from a cross-section of 

national, regional and local NGOs and government structures. Some data was added during 

the mapping Party.  

Additional data could be added to OSM in the future, such as the estimated population of 

villages, and tagging of public infrastructure such as schools, health centres, markets, village 

halls, water wells, etc. Such public infrastructure data has been collected by PSMNR and PNDP 

with geo-references but has not yet been made publicly accessible. 

Lessons learned about OSM during EFI Project 

OSM was identified as a highly flexible and accessible tool to empower local NGOs and 

communities to map their own settlements, houses and infrastructure – this is an essential first 

step to make their settlements and general geographical situation visible on public online 

mapping portals. Putting settlements onto OSM can also serve as a good starting point for 

participatory mapping, being fast, cheap and easy to map basic physical information about 

communities before even going to the field. This would allow more time in the field being 

dedicated to collecting additional (non-visible) data about land and natural resource use, land 

tenure and socio-economic information about the communities.  

https://www.openstreetmap.org/relation/3836184
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On the other hand, the ease with which OSM data can be edited means that incorrect data can 

be added, or correct data deleted by anybody who has access to the Internet. This makes it 

unsuitable for mapping tenure information about e.g. land holdings or customary land tenure 

claims.  

However, the Moabi Platform, an independent initiative that collaboratively monitors natural 

resource use in the Democratic Republic of Congo that allows users to upload, edit and view 

both maps and reports (http://rdc.moabi.org/en/) has capitalised on the OSM software code 

to provide managed access to digital map layers, by allowing managers to create groups of 

trusted data editors who can upload data, which is then validated by qualified / mandated 

institutions prior to public sharing. The Moabi Platform is therefore potentially an ideal 

platform to allow groups to add specific data layers (such as agricultural concessions, or 

community land tenure claims or customary use data) that can then be shared to public map 

portals. 

http://rdc.moabi.org/en/
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Figure 8. OpenStreetMap showing sample of villages in Nguti (Red Outline) added by LTS / Rainbow Team as part of the EFI Project.  
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5.6 Community Maps – Resource use 

5.6.1 Introduction  

In the first part of the project, the LTS team approached Rainforest Foundation UK (RFUK) 

regarding their collaboration in the EFI funded Common Mapping Platform Project.  RFUK agreed 

to prepare Community Maps for the 55 villages of Nguti Municipality using their “ACCET” 

(Accompagnement des Communautés dans la Cartographie de leurs Espaces Traditionnels) 

methodology to support communities to map their traditional territories.   

5.6.2 Method 

RFUK has been refining its community mapping methodology over the past few months and 

produced a draft new methodology in October 2015 entitled “The Mapping For Rights Methodology 

- a New Approach to Participatory Mapping in the Congo Basin”.   This new method has not yet 

been published, but was shared by RFUK with the LTS team and the draft is attached as Technical 

Annex No.3.    The draft method remains under final review and may be revised again before 

publication. 

5.6.3 Progress 

Community Maps have been produced by communities in Nguti with the support of Rainforest 

Foundation UK, working with FODER, and AJESH, using its latest Mapping For Rights method.  

Around two-third of villages in Nguti have been mapped to-date: 35 out of 55 villages in Nguti had 

mapped their resource use by Nov 2015.  A sample output from 1 village is presented in Figure 9 

showing key points of interest, and customary resource use.  

Note that it also shows overlapping boundaries with both proposed Forest Concession (UFA 11-

007) and the agricultural concession allocated to SGSoc for Oil Palm production.  

Figure 10 has been intentionally made anonymous and without coordinates. It combines the 

mapped “boundaries” of a sample of neighbouring Community maps.  It shows that there is 

considerable overlap between the traditional territories recognised by each respective community 

as illustrated by the overlapping polygons.  
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Figure 9. Sample Community Map for Bombe Konye  

 
Source: AJESH, supported by Rainforest Foundation UK via a grant to FODER. Funding – DfID Forests 

Governance Markets & Climate (FGMC) Programme. 

Figure 10. Extract of Community Maps for 4 neighbouring communities showing considerable overlap 
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5.6.4 Discussion and issues to address in land use planning. 

Mapping resource use 

The point layers representing resource use are evidently ‘illustrative’ and do not show the location 

of every case of resource use.  However, they do show that most of the forests in Nguti are used by 

one community or another for customary and livelihood activities but does not indicate frequency, 

extent or intensity of use.  This confirms that any discussion on future use should involve these 

communities. However, it is not clear how such map layers will be used in Land Use Planning, 

where areas of land (‘polygons’ not points) need to be designated to different uses – typically using 

some form of micro-zoning method.  This needs to be done at the village-by-village level.   

Resolving overlaps between communities 

Regarding overlapping boundaries, as stated in the new RFUK MappingForRights methodology, 

there are some cases when it is not possible to get an agreement between communities on the 

boundaries of customary lands, where they overlap.  At the November meeting in Nguti, 

communities explicitly stated to the LTS team and RFUK partners that they did not intend the 

mapping exercise to arbitrate or adjudicate conflicts about community boundaries.   

If during a subsequent land use planning process, it is agreed that it is necessary to designate areas 

for management by specific communities, it may become necessary to agree on a process to 

arbitrate or adjudicate overlaps between communities’ boundaries. However, this has not yet been 

done and the boundary maps cannot be published on the Common Mapping Platform without 

becoming themselves a source of dispute between communities.   

If communities cannot resolve these overlaps between themselves, it may be necessary to arrange 

additional meetings or rely on administrative and judicial authorities. 

5.7 Floral Biodiversity mapping 

5.7.1 Introduction 

Biodiversity is protected as a result of national legislation on environmental protection11 (see 

extract in Annex 3.  As a signatory to a number of international conventions, Cameroon is also 

bound by provisions of the UN Convention on Biological Diversity (CBD) and the Convention on 

the International trade in Endangered Species (CITES). The CBD is particularly relevant, and key 

extracts are presented in Annex 3.   

Many voluntary standards for sustainable production of forest and agricultural commodities 

require additional protection above and beyond national law in the context of development 

                                                 
11

 Loi N°96/12 DU 5 AOUT 1996 portant Loi-Cadre Relative à la Gestion de l’Environnement: 

http://www.minep.gov.cm/index.php?option=com_docman&task=cat_view&gid=113&Itemid=30&lang=fr  

http://www.minep.gov.cm/index.php?option=com_docman&task=cat_view&gid=113&Itemid=30&lang=fr
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projects that may threaten biodiversity. For example, the Roundtable for Sustainable Palm Oil 

(RSPO) standards for determining appropriate or ‘inappropriate’ sites for e.g. oil palm cultivation 

depend on definitions of “High Conservation Value” forest (https://www.hcvnetwork.org). Presently, 

globally defined standards for HCV relate to presence / absence of IUCN “Red List of threatened 

species” – i.e. those that are threatened to a greater or lesser extent with the risk of global 

extinction. The presence of species assessed as globally threatened by IUCN would be enough to 

require further investigation to decide if the area qualifies for HCV 1, and to determine the location 

of the habitats needed to protect these species (HCV Resource Network, quoted in IUCN, 2014).  

However, the IUCN Red List of Threatened Species (http://www.iucnredlist.org/) are highly 

incomplete, a limitation that cannot rapidly be redeemed, as individual species assessments have to 

be completed in a laborious manner, or at least approved, by (committees of) experts. Further, the 

threshold value for how many Threatened Species would need to be present to trigger ‘protection’ 

versus ‘clearance’ is not clear. Some species that are listed as ‘threatened’ due to exploitation, are 

not in fact globally rare, or threatened with extinction. For example, the timber tree Lophira alata 

(commercial names - Azobe or Ironwood) is widespread but listed as vulnerable12 “on the basis of 

large scale destruction of wet evergreen forest throughout its range, over-exploitation as a timber, 

slow rates of growth and poor regeneration levels in less than optimum conditions”. That said, it is 

likely that any project area in SW Cameroon would register the presence of Lophira alata, which is a 

pioneer species that regenerates abundantly in most disturbed lowland forests in this region. 

Meanwhile, endemic species, which are in practise much more threatened by habitat loss than 

Lophira alata are not yet assessed by experts for inclusion in the IUCN Red List, although efforts are 

on-going to do so (http://www.kew.org/discover/news/cameroon-red-data). 

5.7.2 Method 

In Annex 6 of the the Inception Report (June 2015), LTS proposed to map plant “bioquality” using a 

Rapid Botanical Survey (RBS) method (Hawthorne and Marshall, 2015). The Star system for 

assessing bioquality hotspots is a rapid system developed to prioritise conservation of forest within 

the forest zone of Ghana that has since been refined and used in many countries (see Hawthorne, 

2012). Bioquality scores are globally standardised. A Bioquality score can be calculated from lists of 

species at any resolution, though for practical, land use planning purposes, the finest possible 

resolution is the most useful. The finest resolution (homogeneous communities of 40 or more 

species) is best achieved through RBS - an easily learnt protocol specifically developed for this 

purpose, and does not necessarily involve measured plots. The resulting map layer is in the form of 

a digital ‘contour map’ showing a gradient of “genetic heat index” (GHI) – the hotter areas being 

botanical ‘bioquality hotspots’.  

                                                 
12

 IUCN Red List of Threatened Species: example of a species in the Nguti Landscape - Lophira alata 

http://www.iucnredlist.org/details/33056/0). 

https://www.hcvnetwork.org/
http://www.iucnredlist.org/
http://www.kew.org/discover/news/cameroon-red-data
http://www.iucnredlist.org/details/33056/0
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Field Protocol for Biodiversity Assessment & Mapping v1 was that provided in Hawthorne & 

Marshall, 2015 as an annex to the Interim Report.  This field protocol was adapted to the specific 

needs of this project and has been further refined on the basis of the experiences during the 

fieldwork. Technical Annex No.2 presents an updated Field Assessment Protocol (v2).  This aims to 

provide at least a highly representative list of the vascular plants, ideally a complete species list, of 

a well-defined and homogeneous patch of forest or other vegetation in a discrete part of the 

landscape. 

5.7.3 Progress  

Under guidance of the LTS Team Leader, the HCV Forest / Field Protocol Specialist implemented 

the following activities, and contributed to the delivery of the respective outputs:  

1. Field Assessment Protocol v1 and v2: A Biodiversity Assessment & Mapping field protocol 

adapted to the specific needs of this project was developed. Outputs: Field Assessment 

Protocol v1 + v2, and Field Tests Report.  

2. Data collection and compilation: Training was provided on field data collection methods 

and analysis to field teams, and initial field testing for the floral biodiversity (HCV) 

assessment was undertaken. Rapid data collection was conducted, including a floral 

biodiversity (HCV) assessment; the coordination of field data collection to support mapping 

of land for sustainable intensification; and the preparation of a final report.  

3. GIS layers incorporating results of all fieldwork were prepared for inclusion in the common 

mapping platform.  

These are summarised below. Details are provided in Technical Annex No.2. 

Development of the database 

A Botanical Research and Herbarium Management System (BRAHMS) database (see 

http://herbaria.plants.ox.ac.uk/bol/) was compiled for the project from various sources, starting 

with an old database (in TREMA format) that had been developed in around 2000 for the Mt. 

Cameroon Project (Ndam et al., 1997; Hawthorne, 1998). This was translated into BRAHMS format 

and updated with reference to numerous databases (refer to technical annex for full details). 

Team Training and Field Survey 

Some team members were familiar with the RBS method from previous surveys in Cameroon 

(Ndam et al., 2001; Tchouto, 2004; Tchouto et al., 2005) and armed with the updated guidelines, a 

refresher course was provided for members of the National Herbarium and TroPEG NGO by Dr. 

Tchouto at the start of the fieldwork in Nguti in June 2015. Field Protocol followed the standard 

RBS method adapted to the local circumstances. 

http://herbaria.plants.ox.ac.uk/bol/
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Specimen identification 

Specimen identification was done in three phases. Many common species well known to the field 

team were recorded directly on the field forms. Vouchers were collected for a subset of these 

records and for all other species, and after drying in the field were returned to the national 

herbarium in Yaoundé, where from August to October 2015 they were sorted into species and 

identified as far as possible. In a final phase, over a week in November 2015, the sorted specimens 

were checked again in an attempt to improve the levels of identification. 

Data cleaning and manipulation 

All RBS plot data were typed into MS-Excel from field sheets at Yaoundé, under the direction of 

Jean-Paul Ghogue and Barthélemy Tchiengue. This was converted for import to the project Brahms 

database, cleaned up and adjusted for synonymy; and updated with new determinations as 

outlined above, before finally importing the data into Brahms “botanical records”, using the plot 

data modules.  

The following results are a snapshot of the data for December 2015, which has evolved since earlier 

versions produced for the project workshop in November. However, while some of the specific 

details have changed during this period, this has not changed the substance of the workshop 

conclusions, and the main trends described below are unlikely likely to change significantly into the 

future. 

For this snapshot view of the results, all data within BRAHMS, whether plot data alone or combined 

with herbarium data, were exported into various summary ‘Distribution Summary tables’, from 

where it is a small step to calculate the Bioquality scores reported below. For more detailed 

vegetation analysis, distribution summary tables of RBS sample data were exported from BRAHMS 

to the statistical software PCORDWIN. Maps were made in Manifold-GIS using data imported 

directly from the database’s DBF files. 

Map of Bioquality for the Test Area 

Hawthorne and Marshall initially prepared a map (Figure 11) at coarse resolution (each 

quarter-degree grid cell for the whole of Cameroon) based on existing published plant distribution 

data such as the Global Biodiversity Information Facility – GBIF13, and available herbarium 

specimens and plot data for Cameroon.  

                                                 
13

 Global Biodiversity Information Facility - http://www.gbif.org/  

http://www.gbif.org/
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Figure 11. Quarter degree square summary of GHI across Cameroon 

 
Source: Marshall & Hawthorne (2015) 

Although not quite reaching the white-hot peaks of bioquality found particularly in the 

Cameroonian mountains, the ‘Nguti square’ has a GHI score that represents a very high global 

biodiversity importance. Such broad scale patterns - degree square or combined-sample GHI 

scores - are not in themselves useful for decisions about particular hectares or compartments 

within the broad area. A degree square, for instance, covers more than 10,000 km2, so the fact that 

a very high proportion of the flora is globally rare is unlikely to apply across the whole area. 

However, a high score at the broader scale alerts us to likely occurrence of very hot spots (amongst 

low GHI patches) at a local scale within that area; these broad hotspot regions are priority areas for 

local surveys when considering the finer scale implications of the RBS. These results suggest that 

there are likely to be highly globally sensitive pockets of vegetation that will demand high attention 

to conservation in the Nguti area. The important next question is: where exactly are these hectares 

located? 
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Fine-scale patterns of bioquality seen in the pilot Nguti RBS 

Hawthorne et al. set out to produce a new, more detailed map for one municipality based on 

additional field data collection during the implementation phase of the project. 

The GHI has been calculated for each of 25 RBS samples measured in Nguti. The results are 

mapped in Figure 12 with circles representing RBS sample points, sized and coloured according to 

GHI. It can be seen from the topographic shading that the two hottest sample areas (GHI >300 are 

both on the edge of extensive hilly areas (Figure 13) shows a zoomed out version to reveal the GHI 

of earlier samples from Mt Cameroon, for which the GHI has been recalculated and updated to use 

the same Star scheme as for the current Nguti samples. Samples from Mt Cameroon with fewer 

than 40 species have been excluded.  

Previous ESIA in context of current survey 

Previous RBS survey work in this area was reported in an Environmental and Social Impact 

Assessment (ESIA) report for SG Sustainable Oils Ltd, publicly available via Herakles Farms website: 

http://www.heraklesfarms.com/docs/SGSOC-ESIA.pdf  

The ESIA reports a similar number of RBS samples to the current RBS survey, in similar landscape 

positions, across an overlapping area, and with at least some representatives of each of the same 

vegetation classes discussed above. However, compared to Nguti flora summary, there are less 

than 33% of the species (403 vascular plant species belonging to 272 genera and 81 families). Even 

more surprisingly, only one Black Star (e.g. endemic) species (Cylicomorpha solmsii) was reported 

and only six Gold Star species (Afrostyrax lepidophyllus, Amanoa strobilacea, Cola buntingii, 

Dicranolepis disticha, Dasylepis racemosa and Dichapetalum tomentosum).  

The reported Herakles GHI scores are mapped as squares with size in the same proportion to GHI 

as the circles of our current RBS samples in Figure 12 and against the broader picture in Figure 13. 

All reported Herakles GHIs are strikingly ‘cold’, with GHI below 105 (the small blue squares also 

stand out as atypically small on the map), so it can be concluded with some confidence that this 

was a very far from complete RBS. The Star classification used was apparently not complete for the 

vegetation surveyed. Presumably, therefore, the results were based on very superficial survey data, 

a possibility supported by the much higher proportion of tree species, compared to herbs and 

lianes, than would be expected and is apparent from the new RBS). It is also possible that sample 

sites may have been chosen in a way that avoided the higher GHI vegetation. There are probably 

several such sources of error, inaccuracy and misrepresentation, but the required information is not 

included in the survey report so Hawthorne et al. were not in a position to fully understand the 

difference. It is, however clear that the conclusions are unreliable and misleading, and this provides 

a warning note when planning future RBS survey work. If bioquality and GHI are to be surveyed as 

a basis for sound land use planning, it has to be done thoroughly and properly by competent and 

somehow certified surveyors; quality control systems need to be in place in Cameroon that will 

prevent the bioquality being misrepresented by sub-standard survey work. 

http://www.heraklesfarms.com/docs/SGSOC-ESIA.pdf
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Figure 12 Map of Nguti area showing GHI of current RBS (Circles) and those reported in Herakles ESIA (Squares, see legend) 
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Figure 13 GHI scores from three separate RBS projects: map as previous but zoomed out to 

reveal the Mt Cameroon project RBS GHIs 
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5.8 Accessibility Mapping 

5.8.1 Introduction 

At the Launch Meeting in Nguti (April 2015), the Chiefs of the Communities 

requested the LTS team to produce an accessibility map: “We want you to map what 

it means to be enclaved”. The LTS team therefore committed to prepare such a map. 

5.8.2 Method 

Accessibility is defined as: the time and cost of transportation of agricultural 

commodities (such as cocoa) from the farm to the main market. 

Accessibility helps us making large-scale decisions around land use planning, and 

solving spatial problems 

 How long does it take to .. ? 

 How much does it cost .. ? 

 What is the best route .. ? 

 Where is the best location to .. ?  

To prepare such a map, the LTS team started by calculating map layers as follows: 

1) Off-road walking time to nearest road  Path Distance Analysis (see Figure 

14a). This was calculated from the following data sources: 

 Digital Elevation Model (DEM: SRTM, 30m resolution) 

 Pre-processing: DEM data cleaning  

 Data Analysis: 

 Calculating Slope 

 Path Distance Analysis: accumulated time to walk to nearest 

road taking topography into consideration (using MINTP 

existing Road Database). 

 Walking speed was modelled with the Tobler function (3km/h 

on flat)  

2) Drive to market  Road Network Analysis: Travel Time Cost to Douala (Figure 

14b).: 
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3) Data Fusion  Time costs are combined  Total Cost (Figure 14. Time 

Walking + Time Driving = Total cost of transporting cocoa to market from 

village in Eastern part of Nguti Council Area 

4) Total Cost is translated into final Economic Cost ($/km). 

The protocol is presented in detail in Technical Annex No.4. 

5.8.3 Progress 

By the time that the November reporting meetings took place, a first map of a draft 

“Accessibility Map” had been prepared as shown in Figure 14c.  Since updated maps 

of roads and estimates of the state of these roads was not available until the same 

time, an incomplete data set of roads was used to create these maps.   

Consequences of Access for Commodity Production 

The value of commodities in rural areas is strongly influenced by the type and quality 

of road available for transporting the particular commodity to market. This is often 

the combination of numerous “legs” of the journey.  The transport cost per kg or 

tonne of produce is much higher in rural areas where poor roads mean that transport 

must be done on foot, or on motorbike.  Prices per kg in Upper Mbo are so low that 

farmers break even at best, depending on the yield and cost of inputs. 

Table 3. Price of Cocoa along the market value chain 

Location Price of Cocoa 

(CFA/kg) 

Means of transport and time to 

reach this market from Nguti  

Cost of transport 

(if known) 

Douala 1,500 + 2 hrs from Melong to Douala by 

truck 

Not known 

Melong 1,000 2 hrs carrying 100 kg bags of cocoa 

on motorbike to Melong  

200 Frs/kg 

Upper Mbo 

villages, Nguti 

600 7 hrs carrying 25 kg of cocoa on 

foot to the nearest road 

200 Frs/kg 

 

Next Steps 

The maps will be updated before integration into the online Common Mapping 

Platform, as outlined in the following steps:  

1) Download latest version of Road dataset from OpenStreetMap (January 

2016);  

2) Adjust average road speed data (Table 1) by including GPS location points 

and related speeds data collected in the field in November 2015. 
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3) Re-run the transport accessibility model to obtain a realistic output layer;  

4) Translate the transport cost analysis initiated in the November 2015 

workshop into an economic cost to associate transport of cocoa with a 

standardised unit (i.e. CFA/ton/km or $/ton/km).  

Discussion on next steps is presented in Technical Annex No.4. 

5.9 GIS layers prepared in preparation for 

integration into the Mapping Platform 
Data Layers resulting from the outputs of the Protocols presented above have been 

prepared in GIS format.  

These data layers have been generated in a variety of formats, resolution and extent, 

depending on the nature and source of the data layer, and at this stage they are held 

by different people / institutions, as listed below. 

Table 4. GIS Data Layers prepared as outputs of this project 

Data Type Data Format and 

resolution 

Data Layer Extent Who holds 

data? 

Oil Palm Suitability 

Map 

TIF Raster File.   

Pixels are 30 arc 

seconds (ca. 1km at 

the equator) 

Global dataset. 

Only data for South 

West Region was 

updated during 

this project 

Pirker (IIASA) 

Pirker and LTS 

team 

Cocoa Suitability 

Map 

TIF Raster File.  Pixels 

are 30 arc seconds 

(ca. 1km at the 

equator) 

All of Cameroon Laderach et al 

(IITA) and LTS 

Team 

OpenStreetMap OSM XML own format All of Cameroon, 

but data only 

updated for Nguti 

OSM – public 

Community Maps Combination of Point, 

Line and Polygon 

data 

Nguti Only Rainforest 

Foundation UK 

and LTS team 

Floral Biodiversity – 

Rapid Botanical 

Survey Results 

Point Data (25 Plots 

with GHI scores) 

Nguti Only Hawthorne and 

LTS team 

Floral Biodiversity – 

Summary of 

historical data 

TIF Raster File. Pixels 

are 0.25 Degree 

Squares 

All of Africa Hawthorne & 

Marshall (not 

yet published) 
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Data Type Data Format and 

resolution 

Data Layer Extent Who holds 

data? 

Accessibility Map TIF Raster File. Pixels 

are 30 arc seconds 

South West Region LTS Team 

Prior to closure of this Phase of the project, these data layers will be shared with 

experts at WRI who will standardise format and resolution in preparation for 

uploading to the Common Mapping Platform (see Section 8).  
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Figure 14. Time Walking + Time Driving = Total cost of transporting cocoa to market from village in Eastern part of Nguti Council Area 

a) Walking Time to Nearest Road b) Driving time from Road to Douala c) Total Time – Walking + Driving 

      

Source: Accessibility Maps prepared by Vaccari & Apted - LTS (November 2015). 
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6. Consultation Meetings on Results 

of Field Tests 

6.1 Buea - Headquarters of South West 

Region – 10
th

 Nov 2015 
A feedback meeting was held on 10th November in Buea with Government agencies, 

civil society organisations (CSOs), private sector representatives and development 

partners: 

 Representatives of MINEPAT Yaoundé;  

 Representative of the Governor’s Office of the South West Region. 

 Representatives of the Regional Delegations central to land 

management, including MINEPAT, MINFOF, MINADER, MINEPDED, 

MINEPIA, MINTP, and MINDCAF); 

 Representative of the Mayor of Nguti; 

 International NGOs: including Rainforest Foundation UK, Wildlife 

Conservation Society, and the World Resources Initiative; 

 Civil Society: including national NGOs (FODER), Regional NGO People 

Earthwise (which currently holds the Presidency of the Regional REDD+ 

Platform), and local NGOs (AJESH, Nature Cameroon and TroPEG); and 

 Development Programmes: PNDP, PSMNR. 

The full minutes, including, the agenda, a list of participants and summary of 

presentations is attached (Technical Annex No. 5).  

Subsequent follow up meetings and exchanges were conducted with PSMNR to 

explore scope for further synergies and data exchange.  

6.2 Meeting in Nguti – 12-13
th

 Nov 2015 
A second meeting was held on 12-13 Nov in the Nguti Council Hall. The launch 

meeting was attended by: 

 The Representative of the Minister of MINEPAT;  

 Representatives of the Divisional Delegations of MINEPAT, MINFOF, 

MINADER, MINEFOP (Ministry of Women’s Empowerment and the Family). 

Conservators of Korup National Park, Bakossi National Park and Banyang Mbo 

Wildlife Sanctuary. 

 The representative of the Mayor of Nguti; 
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 The Alternate for the Member of Parliament for Nguti; 

 The Chief, and a youth and women’s representative from each of the nine 

Clans of Nguti Council Area.  

 International NGOs: Rainforest Foundation UK, Rights and Resources 

Initiative and WWF; 

 Civil Society: National NGOs including CED and FODER; local NGOs including 

AJESH and Nature Cameroon; 

 The Private Sector: A representative of Herakles Farms (an agro-industrial 

palm plantation company); and 

 Development partners (PSMNR, WWF). 

The full minutes, including, the agenda, a list of participants and summary of 

presentations is attached (Technical Annex No. 6). 

6.3 Meeting in Yaoundé – 17
th

 Nov 2015 
A final reporting meeting was held on 12-13 Nov in the Hotel Azur, Yaoundé. The 

meeting was attended by representatives of  

 Ministries and National Institutes: MINEPAT, MINADER, MINFOF, National 

Herbarium, University of Yaoundé, IRAD 

 National NGOs: Cameroun Ecologie, FODER, GFBC, RELUFA,  

 International NGOs: WWF, WRI, SNV, GreenPeace,  

 International Research Institutions: BGR, IITA,  

 International Consulting Firms working on Government Projects: St2I 

(conducting Plan de Zonage National), GFA (working with COMIFAC), C2D-

PSFE (MINFOF), 

 Donors: GIZ,  

The full minutes, including, the agenda, a list of participants and summary of 

presentations is attached (Technical Annex No. 7). 
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Figure 15. Group photo from the Progress Reporting meeting in Buea – 10
th

 November 

 

Venue: MINEPAT Headquarters of South West Region. 

Figure 16. Group photo from Progress Reporting Workshop in Nguti, 12-13
th

 November 

 

Venue: Nguti Town Hall 
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Figure 17. Group photo from Progress Reporting Workshop, Yaoundé – 17
th

 November 

 

Venue: Azur Hotel, Yaoundé. 
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7. Field Test reports and results 
 

 

This is a set of Field test reports with detailed results from the selected sites.  The 

workplan envisaged that this Deliverable would include field data collection (and 

processing) for each of the following: 

1) Floral Biodiversity (HCV) assessment 

2) Community Mapping 

3) Road infrastructure / cost of transport mapping 

4) Mapping land for sustainable intensification (proposed) 

Of the above list of data layers, field data collection for items 1, 2 and 3 have been 

completed by November 2015, by testing the “Field Assessment Protocols v2” 

developed. 

Results from the testing of specific protocols for data collection in the Nguti Pilot Site 

are available in the respective Technical Annexes to this report. 

Mapping for sustainable intensification is a product of combining other map layers 

(see Interim Report, June 2015), such as current land use, suitability for various crops, 

slope, soil, climate, vegetation, biodiversity.  Functionality to map areas for 

“sustainable intensification” is not yet completed, although most of the base layers 

are now available, either as a result of this project, or will become available through 

WRI’s forthcoming version of the Forest Atlas (expected end February, 2016). 

Designing and programming this function remains a work in progress and will be 

addressed with WRI once their new Forest Atlas portal is available online.  It will likely 

be produced by adapting already existing code used in WRI’s “Commodities” portal - 

http://commodities.globalforestwatch.org/ which generates areas suitable for various 

commodity crops (Oil Palm, Soybean so far) based on criteria that can be modified. 

http://commodities.globalforestwatch.org/
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8. Mapping Tool version 2 
 

8.1 Mapping Tool version 1 
At the start of the contract, LTS selected Ecometrica to develop the online mapping 

tool. Version 1 was delivered in April 2015.  The Ecometrica online map remains 

active for the moment but will be discontinued in the near future – https://sw-

cameroon.ourecosystem.com/interface/#areas/6ATHW2RY/tab-description  

 

However in June a review of progress and options for integrating desired 

functionality was conducted (including a visit to Ecometrica headquarters in 

Edinburgh) and it was concluded that the OurEcosystem platform, while very good at 

querying pre-loaded data layers, lacked some other key design features to serve as 

the platform for Land Use Planning decision support in the long term. After 

consultation with EFI, it was agreed to explore other options for hosting the 

“Common Mapping Platform” online.   

The World Resources Institute (WRI) has over the past 15 years been developing 

“Forest Atlases” for the Congo Basin Countries, including Cameroon. During the 

implementation phase of the EFI Project, WRI launched a new version of the Forest 

Atlas with new functionalities, many of which fulfilled the requirements of the EFI 

Project.  A screenshot is presented in Figure 18. 

https://sw-cameroon.ourecosystem.com/interface/#areas/6ATHW2RY/tab-description
https://sw-cameroon.ourecosystem.com/interface/#areas/6ATHW2RY/tab-description
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Error! Not a valid bookmark self-reference.Figure 18. Screenshot of the WRI Platform - 

Forest Atlas of Cameroon showing layers 

 

Screenshot of the WRI Platform - Forest Atlas showing analysis functions available for 

Land Cover Composition for Nguti Municipality. 

 
Source: http://cmr.forest-atlas.org/map/#v=atlas&l=en&x=9.5253&y=5.3102&z=13&init=y  

In particular, the new version introduced the ability to run analyses of selected Areas 

of Interest (AoIs). AoIs are any polygon already available in the Atlas, or any Polygon 

the user chooses to upload, using the upload function provided in the new Atlas.  The 

analysis function queries the various map layers for the area of the AoI and returns a 

summary of statistics on key thematic layers, including: 

 Tree Cover Loss 

http://cmr.forest-atlas.org/map/#v=atlas&l=en&x=9.5253&y=5.3102&z=13&init=y
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 Land Cover loss (by category of land cover) 

 Biomass Loss 

 Intact Forest Loss 

 Land Cover Composition 

The usefulness of this analysis function depends on the type and accuracy of the data 

layers available within the Forest Atlas. An assessment identified that some of the 

existing layers are inaccurate or out of date and can be improved. Some additional 

layers that are required for Land Use Planning (and therefore required by the EFI 

project) are not yet available on the Forest Atlas and will need to be added to allow 

analyses to be run.   

8.2 Mapping Tool version 2 
An MoU was negotiated between LTS and the World Resources Institute (WRI) to 

adapt this new version of Forest Atlas of Cameroon to add map layers and 

functionality.  

Additional data layers and functionalities are being integrated into a newer version of 

Forest Atlas and should be available by end of February 2016, i.e. just before the 

close of the EFI project.  

The new data layers scheduled for release on the WRI portal (Feb 2016) will include: 

 New Land Cover Map 

 Crop Suitability Maps (for DRC and Republic of Congo) 

 Background biophysical data layers such as Slope and Elevation. 

 Admin Boundaries 

8.2.1 New Data Layers to be included in the final version 

of the Mapping Portal 

LTS is requesting WRI to add the following additional (or revised) layers to version of 

the Portal for South West Region of Cameroon: 

 Biodiversity (GHI) Scores – summary per ¼ Degree Grid Square. 

 Biodiversity (GHI) Scores – per RBS Plot (Nguti and previous RBS campaigns). 

 Accessibility – per 30 Arc Second Grid Square; 

 Oil Palm Suitability map using data from IIASA; 

 Cocoa Suitability map using data from IITA (pending confirmation) 

 Community Maps (for non-confidential data – note that some of this data 

could be made available through OpenStreetMap). 

 Distinguish “Proposed” and “Gazetted” Forests 
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 Distinguish “Leasehold” and “Planted” land of Agricultural Concessions. 

LTS will prepare data layers in a common projection (WGS1984 Web Mercator 

Auxiliary Sphere), and format (e.g. GeoDatabase, Shape or other common format) 

and will provide consistent typology in .mxd format (a file extension of ArcMap 

Document, which contains information about layers, symbology and configuration of 

default tools).  

It is understood that the forthcoming version of the WRI Forest Atlas will allow users 

to upload data layers of their own to ‘Customise” the App. This will greatly increase 

the flexibility of the Portal to allow specific users to upload their own data. 

An Info button will be available for each map layer that gives users access to the 

metadata about the respective map layers. This is essential to acknowledge the 

source of data provided by 3rd Parties – such as Oil Palm Suitability Map from IIASA, 

Bioquality Maps from Hawthorne and Marshall, etc.  Data contributors will be invited 

to complete the MetaData forms to capture the relevant information about their data 

that can be shared with WRI. 

8.2.2 New functionalities to be included in the final 

version of the Mapping Portal 

Some new functionalities will also be possible on the new version of Forest Atlas.   

LTS is currently discussing with WRI regarding the potential to add additional 

functionality. Conclusions will be shared in the final report, including: 

 The minutes of the final presentation of results of the project. 

 The Final Version of the Mapping Tool, which will include the data layers 

developed in the context of this EFI Project. 

 A set of functionalities for the mapping platform developers to code as the 

project moves forward. 

 A standalone set of Protocols to be used in Land Use Planning. 

 The guidelines for a step-wise approach for facilitating a land-use planning. 
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Annexes 
 

Set of Stand-alone Technical Annexes 

Technical Annex No. 1. Protocol - Oil Palm Suitability Map 

Technical Annex No. 2. High Conservation value 

Technical Annex No. 3. Protocol - Community Mapping 

Technical Annex No. 4. Protocol - Accessibility 

Technical Annex No. 5. Buéa restitution meeting report 10 Nov 2015 

Technical Annex No. 6. Nguti restitution meeting report 12-13 Nov 2015 

Technical Annex No. 7. Yaoundé restitution meeting report 17 Nov 15 
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Annex 2. Letter of Minister MINEPAT to EU 

Ambassador approving the Project 
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Annex 3. Conventions and Legal texts 

relevant to Biodiversity in Cameroon 
Biodiversity is protected as a result of both national legislation on environmental 

protection14 (see extract in Box 1. As a signatory to a number of international 

conventions, Cameroon is also bound by their provisions, such as those of the UN 

Convention on Biological Diversity (CBD) and the Convention on the International 

trade in Endangered Species (CITES). The CBD is particularly relevant, and key extracts 

are presented in Box 2 below.  

Box 1. Extracts of Key Articles from the Cameroon Framework Law on Environment  

CHAPITRE V - de la Gestion des Ressources Naturelles et de la Conservation de la Diversité 

Biologique 

ARTICLE 62.- La protection de la nature, la préservation des espèces animales et végétales et 

de leurs habitats, le maintien des équilibres biologiques et des écosystèmes, et la 

conservation de la diversité biologique et génétique contre toutes les causes de dégradation 

et les menaces d’extinction sont d’intérêt national. Il est du devoir des pouvoirs publics et de 

chaque citoyen de veiller à la sauvegarde du patrimoine naturel. 

ARTICLE 63.- Les ressources naturelles doivent être gérées rationnellement de façon à satisfaire les 

besoins des générations actuelles sans compromettre la satisfaction de ceux des générations 

futures. 

ARTICLE 64.- (1) L’utilisation durable de la diversité biologique du Cameroun se fait notamment à 

travers : 

 un inventaire des espèces existantes, en particulier celles menacées d’extinction ; 

 des plans de gestion des espèces et de préservation de leur habitat ; 

 un système de contrôle d’accès aux ressources génétiques. 

(2) La conservation de la diversité biologique à travers la protection de la faune et de la flore, la 

création et la gestion des réserves naturelles et des parcs nationaux sont régies par la législation et 

la réglementation en vigueur. 

ARTICLE 65.- (1) L’exploitation scientifique et l’exploitation des ressources biologiques et 

génétiques du Cameroun doivent être faites dans des conditions de transparence et de 

collaboration étroite avec les institutions nationales de recherche, les communautés locales et 

de manière profitable au Cameroun dans les conditions prévues par les conventions internationales 

en la matière dûment ratifiées par le Cameroun, notamment la Convention de Rio de 1992 sur la 

diversité biologique. 

                                                 
14

 Loi N°96/12 DU 5 AOUT 1996 portant Loi-Cadre Relative à la Gestion de l’Environnement: 

http://www.minep.gov.cm/index.php?option=com_docman&task=cat_view&gid=113&Itemid=30&lang

=fr  

http://www.minep.gov.cm/index.php?option=com_docman&task=cat_view&gid=113&Itemid=30&lang=fr
http://www.minep.gov.cm/index.php?option=com_docman&task=cat_view&gid=113&Itemid=30&lang=fr
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Source:http://www.minep.gov.cm/index.php?option=com_docman&task=doc_details

&gid=11&Itemid=30&lang=en  

Box 2. Extracts of Key Articles from the Convention on Biological Diversity 

Article 6. General Measures for Conservation and Sustainable Use
15

 which states that:  

Each Contracting Party shall, in accordance with its particular conditions and capabilities: 

(a) Develop national strategies, plans or programmes for the conservation and sustainable use of biological 

diversity or adapt for this purpose existing strategies, plans or programmes which shall reflect, inter alia, 

the measures set out in this Convention relevant to the Contracting Party concerned; and 

(b) Integrate, as far as possible and as appropriate, the conservation and sustainable use of biological 

diversity into relevant sectoral or cross-sectoral plans, programmes and policies.  

Article 7. Identification and Monitoring 

Each Contracting Party shall, as far as possible and as appropriate, in particular for the purposes of Articles 8 

to 10: 

(a) Identify components of biological diversity important for its conservation and sustainable use 

having regard to the indicative list of categories set down in Annex I; 

(b) Monitor, through sampling and other techniques, the components of biological diversity identified 

pursuant to subparagraph (a) above, paying particular attention to those requiring urgent 

conservation measures and those which offer the greatest potential for sustainable use; 

(c) Identify processes and categories of activities which have or are likely to have significant adverse impacts 

on the conservation and sustainable use of biological diversity, and monitor their effects through 

sampling and other techniques; and 

(d) (d) Maintain and organise, by any mechanism data, derived from identification and monitoring activities 

pursuant to subparagraphs (a), (b) and (c) above. 

Article 8. in-situ conservation  

Each Contracting Party shall, as far as possible and as appropriate: 

(a) Establish a system of protected areas or areas where special measures need to be taken to conserve 

biological diversity; 

(b) Develop, where necessary, guidelines for the selection, establishment and management of protected areas 

or areas where special measures need to be taken to conserve biological diversity; 

(c) Regulate or manage biological resources important for the conservation of biological diversity whether 

within or outside protected areas, with a view to ensuring their conservation and sustainable use; 

(d) Promote the protection of ecosystems, natural habitats and the maintenance of viable populations 

of species in natural surroundings; 

(e) Promote environmentally sound and sustainable development in areas adjacent to protected areas 

with a view to furthering protection of these areas; 

(f) Rehabilitate and restore degraded ecosystems and promote the recovery of threatened species, inter alia, 

through the development and implementation of plans or other management strategies; 

(g) Establish or maintain means to regulate, manage or control the risks associated with the use and release 

of living modified organisms resulting from biotechnology which are likely to have adverse environmental 

impacts that could affect the conservation and sustainable use of biological diversity, taking also into account 

                                                 
15 CBD Article 6. General Measures for Conservation and Sustainable Use: 
https://www.cbd.int/convention/articles/default.shtml?a=cbd-06  

http://www.minep.gov.cm/index.php?option=com_docman&task=doc_details&gid=11&Itemid=30&lang=en
http://www.minep.gov.cm/index.php?option=com_docman&task=doc_details&gid=11&Itemid=30&lang=en
https://www.cbd.int/convention/articles/default.shtml?a=cbd-06
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the risks to human health; 

(h) Prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats 

or species; 

(i) Endeavour to provide the conditions needed for compatibility between present uses and the conservation 

of biological diversity and the sustainable use of its components; 

(j) Subject to its national legislation, respect, preserve and maintain knowledge, innovations and practices of 

indigenous and local communities embodying traditional lifestyles relevant for the conservation and 

sustainable use of biological diversity and promote their wider application with the approval and involvement 

of the holders of such knowledge, innovations and practices and encourage the equitable sharing of the 

benefits arising from the utilisation of such knowledge, innovations and practices; 

(k) Develop or maintain necessary legislation and/or other regulatory provisions for the protection of 

threatened species and populations; 

(l) Where a significant adverse effect on biological diversity has been determined pursuant to Article 7, 

regulate or manage the relevant processes and categories of activities; and 

(m) Cooperate in providing financial and other support for in-situ conservation outlined in subparagraphs (a) 

to (l) above, particularly to developing countries. 

Article 14. Impact Assessment and Minimising Adverse Impacts 

1. Each Contracting Party, as far as possible and as appropriate, shall: 

(a) Introduce appropriate procedures requiring environmental impact assessment of its proposed 

projects that are likely to have significant adverse effects on biological diversity with a view to 

avoiding or minimising such effects and, where appropriate, allow for public participation in such 

procedures; 

(b) Introduce appropriate arrangements to ensure that the environmental consequences of its programmes 

and policies that are likely to have significant adverse impacts on biological diversity are duly taken into 

account; 

(c) … 

Source: https://www.cbd.int/   

 

https://www.cbd.int/

