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1. Introduction 111 

The government of Ethiopia has embarked upon a growth path that fosters development and 112 

sustainability. Ethiopia’s Climate-Resilient Green Economy (CRGE) strategy aims to achieve middle-113 

income status by 2025 while developing a green economy, thus avoiding a sharp increase in GHG 114 

emissions and unsustainable use of natural resources. The CRGE strategy involves several sectors, 115 

such as agriculture, energy and forestry.  116 

Despite their economic and environmental value, the remaining forests in Ethiopia are under threat. 117 

The growing population requires more fuelwood and more agricultural production, in turn creating 118 

needs for new farmland and timber – both of which currently result in deforestation and forest 119 

degradation. Through the Forest Carbon Partnership Facility (FCFP) of the World Bank, a REDD 120 

Readiness Preparation Proposal (R-PP) was prepared which included projected deforestation and 121 

forest degradation figures with input from FAOSTAT, FRA (2010), WBISPP (2004), IPCC, and other 122 

expert sources 1 . Projections indicate that unless action is taken to change the traditional 123 

development path, an area of 9 million ha might be deforested between 2010 and 2030. Over the 124 

same period, annual fuelwood consumption are expected to rise by 65% – leading to forest 125 

degradation of more than 22 million tonnes of woody biomass. The forestry sector contributes about 126 

25% to projected GHG emissions levels under business-as-usual assumptions and offers great 127 

abatement potential through reduced deforestation and forest degradation. Ethiopia has chosen 128 

REDD+2 as a climate change mitigation mechanism for the forest sector. 129 

The implementation of REDD+ activities should be measured, reported and verified (MRV) and thus 130 

require an appropriate national forest monitoring system. The assessments of Ethiopia’s current 131 

forest monitoring capabilities and available data (i.e. World Bank R-PP for Ethiopia) have emphasized 132 

the need for a dedicated capacity development effort that also encompass the agriculture and 133 

energy sector.  134 

The cooperation between the Governments of Norway and Ethiopia, and other partners expresses a 135 

willingness to work together to provide a relevant, replicable model for how REDD+ can align the 136 

development objectives of forest countries with the world’s need to combat climate change. The 137 

initiative will require the development of capacities for monitoring, reporting and verification (MRV) 138 

of forest carbon stocks and changes.  139 

2. Objectives 140 

The ultimate objective of this Roadmap document is to facilitate the development of a national 141 

system which will enable Ethiopia to provide measurable, reportable and verifiable estimates  related 142 

to the implementation of REDD+ activities (hereafter referred to as a “REDD+ MRV System”). As an 143 

initial step in the development of this system, a road map for the development of a REDD+ MRV 144 

system should be designed and agreed following a stakeholder participation workshop and 145 

                                                           
1 Forest Carbon Partnership Facility (FCPF) Readiness Preparation Proposal (R-PP), Submitted by the Federal Democratic Republic of 

Ethiopia, 2011. Available at http://www.forestcarbonpartnership.org/sites/forestcarbonpartnership.org/files/Documents/PDF/Jan2012/R-

PP%20Ethiopia-final%20May%2025-2011.pdf 

2 REDD+ = “Reducing Emissions from Deforestation and Forest Degradation, and the role of conservation, sustainable management of 

forests and enhancement of forest carbon stocks in developing countries” 

http://www.forestcarbonpartnership.org/sites/forestcarbonpartnership.org/files/Documents/PDF/Jan2012/R-PP%20Ethiopia-final%20May%2025-2011.pdf
http://www.forestcarbonpartnership.org/sites/forestcarbonpartnership.org/files/Documents/PDF/Jan2012/R-PP%20Ethiopia-final%20May%2025-2011.pdf
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consultations The development of such a road map considered several aspects that have been 146 

elaborated in the facilitation process and for preparing Terms of Reference for developing a REDD+ 147 

MRV system: 148 

1. Considerations for designing an MRV system: 149 

 Follow guidance for the estimation of carbon emissions and removals at the national level as 150 

outlined by the IPCC Good Practice Guidelines, as well as guidance for reporting laid out by 151 

the UNFCCC 152 

 The specific needs of the national REDD implementation strategy including the identification 153 

of different land change drivers; in particular the relationships among deforestation and 154 

forest degradation with agriculture (i.e. cropland expansion and emissions) and energy (i.e. 155 

fuelwood & charcoal) 156 

 Other monitoring and reporting commitments in the forest sector in Ethiopia3 157 

2. Bridging the capacity gap through a detailed plan to establish sustained MRV capacities within the 158 

country: 159 

 Capacity gap assessment based on the state of the existing national forest monitoring 160 

technical capabilities and the requirements for the provision of carbon emissions estimates 161 

as part of a REDD+ MRV system 162 

 Implement a sustained and efficient institutional framework including competence in 163 

measuring and monitoring, support of national policies and REDD+ actions, establishment of 164 

forest reference levels, suitability for international reporting and verification, and linking with 165 

REDD+ actions on the sub-national level 166 

The MRV road map presented here was facilitated by international experts from Wageningen 167 

University. It is developed in ownership of the appropriate Ethiopian REDD+ institutions, builds upon 168 

available datasets and the current national GHG inventory (as used for the UNFCCC national 169 

communications), and is based on a detailed data and capacity gap assessment, involves key national 170 

stakeholders and includes the specification of both near-term priorities and long-term targets for 171 

MRV capacity development. While it is widely agreed that the agriculture sector in Ethiopia can play 172 

a large role in climate change mitigation, to the point that this sector is explicitly included in the 173 

Ethiopia CRGE Strategy, the objectives of this MRV Road Map are limited to activities encompassed 174 

under REDD+. It is important to note that there are key linkages between the forest sector and 175 

others such as energy (in the case of fuelwood) and agriculture. 176 

 177 

 178 

 179 

 180 

                                                           
3 For this reason, the term “REDD+ MRV System” is occasionally used in conjunction with National Forest Monitoring System (NFMS) in this 

document to indicate complementarity and synergies between these two objectives (shown in Figure 1). 
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3. Background  181 

3.1. Principles of MRV and National Forest Monitoring Systems 182 

In order to report on  REDD+ activities4, countries participating in REDD+ require national forest 183 

monitoring systems5 that use an appropriate combination of remote sensing and ground-based and 184 

national inventory approaches for estimating anthropogenic forest-related greenhouse gas emissions 185 

by sources, removals by sinks, forest carbon stocks and forest area changes. Such systems provide 186 

the foundation for estimating, reporting and verifying the effect of forest-related or REDD+ activities 187 

on forest carbon (Herold and Skutsch, 2011). In addition, they provide data for policy assessment, 188 

may take advantage of local communities in monitoring, be linked to monitoring of other forest 189 

values, such as biodiversity, social aspects, and provide information on the success of policy 190 

implementation. 191 

It is agreed that the 2003 IPCC Good Practice Guidelines on Land Use Land Use Change and Forestry 192 

(LULUCF) provide methodologies that allow for the estimation of carbon emissions by sources or 193 

removals by sinks resulting from deforestation, forest degradation, forest conservation, 194 

reforestation, afforestation, etc. In carrying out such estimates, the five IPCC principles should be 195 

considered, particularly transparency, comparability, consistency, accuracy and completeness as far 196 

as is possible, and uncertainties should be reduced as far as national capabilities and capacities 197 

permit. It is further indicated that these monitoring systems and their results will be suitable and 198 

open to independent review as agreed by the UNFCCC Conference of the Parties (COP).  199 

The UN-REDD Programme NFMS Approach6 is built on several ‘pillars’ that support the development 200 

of REDD+ NFMSs under the UNFCCC. This approach is based around the methodological equation 201 

proposed by the IPCC (i.e. emissions (E) = activity data (AD) x emission factors (EF)), combined with 202 

the monitoring for the REDD+ pillar.  203 

The three technical pillars or building blocks of the NFMS can be described as follows:  204 

 Pillar 1 = AD: A Satellite Land Monitoring System (SLMS) to collect and asses over time AD 205 

related to forest land;  206 

 Pillar 2 = EF: National Forest Inventory (NFI) to collect information relevant for estimating 207 

emissions and removals and provide emissions factors, i.e. forest carbon stocks and forest 208 

carbon stock changes;  209 

 Pillar 3 = Emissions/Removals: Provide the bases for a national GHG Inventory as a tool for 210 

reporting on anthropogenic forest-related GHG emissions by sources and removals by sinks 211 

under the UNFCCC.  212 

These pillars could in practice support the implementation of a NFMS7 , which has the dual functions 213 

of monitoring and MRV for REDD+. Figure 1 illustrates the dual functions of the NFMS, as interpreted 214 

                                                           
4  The five REDD+ activities are: (i) reducing emissions from deforestation; (ii) reducing emissions from forest degradation; (iii) conservation 

of forest carbon stocks; (iv) sustainable management of forests; and (v) enhancement of forest carbon stocks. 

5 With, if appropriate, subnational monitoring and reporting as an interim measure (UNFCCC Decision 16/CP.1) 
 

6 National Forest Monitoring Systems: Monitoring and Measurement, Reporting and Verification (M & MRV) in the context of REDD+ 

Activities. UN-REDD PROGRAMME NINTH POLICY BOARD MEETING, 26-27 October 2012. Brazzaville, Republic of the Congo. 

7 Decision 1/CP.16 paragraph 71(c); Decision 4/CP.15 paragraph 1(d) 
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through the UN-REDD Programme NFMS Approach. Within the Monitoring Function box are listed 215 

several illustrative examples of the types of monitoring approaches a country might select to meet its 216 

monitoring needs and to suit the national context, while under the MRV Function the elements as 217 

recommended under the UN-REDD Programme NFMS Approach are listed. It is important to note 218 

that remote sensing and up to some extent the NFI can be used as an approach both for yielding 219 

activity data for MRV as well as for meeting broader monitoring needs. Pillars 1 and 2 are relevant for 220 

both the monitoring and the MRV function, while pillar 3 is particularly relevant for the MRV 221 

function. 222 

 223 

Figure 1 - Approaches and Tools to fulfil the functions of the National Forest Monitoring Systems  224 

In the Good Practice Guidelines (GPG) outlined for the Land Use, Land Use Change and Forestry 225 

(LULUCF) sector, the IPCC provides guidance on the usage of so-called tiers for estimating emissions 226 

from various carbon pools8. Tier 1 estimation entails the use of default emission factors and/or 227 

coarse global or regionally produced activity data and emission factors (e.g. deriving above-ground 228 

carbon stock data from coarse-resolution global biomass maps). Tier 2 expands on tier 1 229 

methodologies by including country-specific data, but may still include coarse-resolution activity data 230 

and emission factors. Tier 3 estimation includes the use of finer spatial resolution data, often with 231 

spatially explicit mapping of carbon stocks and land use changes and accounting for temporal 232 

variability (e.g. responses to climate variables). 233 

3.2. Overview of Ethiopia’s forest resources 234 

3.2.1. Forest Area and Forest Area Change 235 

Establishing a robust system to assess forest area and forest area change over time is a vital step in 236 

the assessment of Activity Data (explained in Section 3.1)9. To ensure transparency and consistency 237 

in reporting, a national forest definition is needed at the national level. This definition is a key 238 

requirement for ensuring consistency in the estimation of forest related emissions both in the 239 

reference period and in the assessment period. While no definition has been specifically 240 

communicated by Ethiopia10, a working definition has been employed in preparation of the 2010 FAO 241 

                                                           
8 IPCC Good Practice Guidelines for LULC. 2006. Available at: http://www.ipcc-nggip.iges.or.jp/public/gpglulucf/gpglulucf.html 

9 See also the GOFC-GOLD Sourcebook for more information on how to assess these variables: 

http://www.gofcgold.wur.nl/redd/index.php 

10 Some developing countries that are developing CDM projections have communicated forest definitions for this purpose. 

http://www.ipcc-nggip.iges.or.jp/public/gpglulucf/gpglulucf.html
http://www.gofcgold.wur.nl/redd/index.php
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FRA. This definition is based on previously defined land cover types from the WBISPP report and is 242 

shown in Table 1. 243 

FAO Class Definition 

Forest Land spanning more than 0.5 hectares  
with trees higher than 5 meters and a canopy cover of more than 10 percent, or trees 
able to reach these thresholds in situ. It does not include land that is predominantly 
under agricultural or urban land use.  

Other wooded 
land (OWL) 

Land not classified as ―Forest‖, spanning more than 0.5 hectares; with trees higher 
than 5 meters and a canopy cover of 5-10 percent, or trees able to reach these 
thresholds in situ; or with a combined cover of shrubs, bushes and trees above 10 
percent. It does not include land that is predominantly under agricultural or urban 
land use.  

Other Land Land classified as ―Other land‖, spanning more than 0.5 hectares with a canopy 
cover of more than 10 percent of trees able to reach a height of 5 meters at maturity.  

Table 1 – Forest definition employed by FAO (FRA 2010) and derived from WBISPP (2004)
11

 244 

According to these definitions, the 2010 FAO Forest Resource Assessment (FRA) projected forest 245 

change rates from 1990 to 2000 using satellite and in situ data on forest cover included in the Woody 246 

Biomass Inventory (WBISPP 2004) and the Ethiopian Forest Action Program (EFAP 1994). A projection 247 

to 2010 was made from these estimates to give an estimate of average forest loss per year of 248 

approximately 140000 hectares from 1990 to 2010 as shown in Figure 2. 249 

 250 

Figure 2 – National forest cover in hectares in Ethiopia from 1990 to 2010
12

. 251 

Given the diversity of local contexts within Ethiopia, forest change is expected to occur at different 252 

rates in different parts of the country. Data from the FAO Global Remote Sensing survey, which 253 

focusses on forest cover change from 1990 to 2000 and 2000 to 2005, forest change throughout 254 

Ethiopia during these time periods was calculated and shown in Figure 3. From these data the rate of 255 

forest cover change does not seem to be constant. Average annual forest loss during 1990 to 2000 256 

seems to be higher than loss in 2000 and 2005 indicating a slowing in deforestation trends between 257 

these time periods. In both time periods, forest loss is especially concentrated in the southern and 258 

southwestern forested areas.  259 

                                                           
11 FAO Forest Resource Assessment (FRA) for Ethiopia. 2010. Available at http://www.fao.org/docrep/013/al501E/al501e.pdf 

12 Ibid. no. 8 

http://www.fao.org/docrep/013/al501E/al501e.pdf
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 260 

Figure 3 – Forest area change from 1990 to 2000 (left panel) and 2000 to 2005 (right panel). Results were derived from 261 
the grid-based FAO Remote Sensing survey [ref]. Red bars indicate forest lost (in hectares per year) and green bars 262 

indicate forest gain (in ha/y). Black squares indicate grid cells where either no forest cover or no change was detected.
13

 263 

The progression of forest area change in a country is often conceptualized using the Forest Transition 264 

(FT) theory. According to the FT theory (shown in Figure 4), as industrialization progresses in a 265 

country, forest cover is lost first a rapid pace, and eventually slows over time. In early stages, the 266 

country is rich in natural forest cover, having experienced very little historical deforestation. As 267 

economic forces drive the conversion of forests to other land uses, previously high forest cover is 268 

rapidly lost. This stage is followed by a period characterised by low but stable forest cover, where 269 

very little deforestation occurs, and what forest does exist is typically found in relatively inaccessible 270 

areas or in patchy mosaics. In the fourth stage, forest regeneration occurs as a result of natural 271 

regrowth or afforestation and forestation. 272 

The position of a country along the FT curve is determined by socio-economic factors which drive 273 

deforestation and degradation. Addressing these drivers under a REDD+ framework can mitigate 274 

against the effects of these drivers on forest cover loss over time. The dotted red line in Figure 4 275 

indicates a possible alternative FT pathway for Ethiopia given the implementation of certain REDD+ 276 

actions. In this case, addressing the main drivers of forest loss can decrease the rate of forest loss 277 

over time. In this way REDD+ could be seen as a key element in a low-carbon growth strategy for 278 

Ethiopia. 279 

                                                           
13 FAO Global Remote Sensing Survey for 1990-2005. 2012. Available at: http://www.fao.org/forestry/fra/remotesensingsurvey/en/ 

http://www.fao.org/forestry/fra/remotesensingsurvey/en/
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 280 

Figure 4 – The forest transition (FT) curve indicating the expected or observed pathways of forest carbon stock change 281 
over time. Given high historical deforestation rates, Ethiopia’s expected location on the curve is indicated on the curve. 282 

The red dotted line indicates a possible pathway of carbon stock change given implementation of REDD+ activities in 283 
Ethiopia. 284 

3.2.2. Forest Carbon Stocks 285 

Despite previous efforts to measure and map biomass stocks nationwide (notably the Woody 286 

Biomass Inventory, WBISPP 2004), obtaining high-quality information on biomass carbon stocks often 287 

proves to be one of the most evasive tasks associated with REDD+ MRV. Several recent global or pan-288 

tropical studies, including Baccini et al. (2011)14 and Harris et al. (2012)15, have shown that remote 289 

sensing data can aid in the rapid and coarse assessment of above-ground biomass stocks over a 290 

country. Using a pan-tropical biomass map based on coarse resolution MODIS data, the estimated 291 

above-ground biomass (AGB) over Ethiopia is shown in Figure 5. While these figures are very coarse 292 

and are no substitute for national forest inventory (NFI) data in a higher-tier MRV system, such maps 293 

provide a first glance of a country’s AGB stocks. From this map it is clear that Ethiopia’s biomass 294 

stocks are largely concentrated in the afro-montane cloud forests of the south and southwest of the 295 

country, most notably in the south-central Oromia (Bale Mountains region), northwest SNNPR (Kafa-296 

Sheka zones) and western Oromia (region surrounding Yayu Biosphere Reserve). Lower AGB stocks 297 

can be found in Gambella, Beni-Shangul Gumuz, Amhara, and Tigray regions, and significantly lower 298 

AGB stocks in the drier regions of Afar and Somali. 299 

                                                           
14 Baccini, A., Laporte, N., Goetz, S. J., Sun, M., & Dong, H. (2008). A first map of tropical Africa’s above-ground biomass derived from 

satellite imagery. Environmental Research Letters, 3(4). 

15 Harris, N. L., Brown, S., Hagen, S. C., Saatchi, S. S., Petrova, S., Salas, W., Hansen, M. C., et al. (2012). Baseline Map of Carbon Emissions 

from Deforestation in Tropical Regions. Science, 336(6088). 
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 300 

Figure 5 – Coarse-resolution above-ground carbon stocks in Ethiopia. Green regions indicate areas of high biomass, while 301 
dark brown regions indicate areas of low biomass.

16
 302 

3.3. Drivers of DD and planned REDD+ interventions 303 

Monitoring and provision of robust information on drivers and the related activities that lead to 304 

deforestation and forest degradation provide an essential data stream for countries in their REDD+ 305 

strategy and policy design and its implementation (Herold and Skutsch, 2011). There is need for 306 

identifying forest change drivers and causes (locally, nationally, internationally), tracking them over 307 

time, attributing measured emissions to specific causes, designing dedicated mitigation actions that 308 

address them, and to assess the impact of these.  309 

Identifying and assessing drivers on the national level requires resources and efforts additional to 310 

regular estimation and reporting for GHG accounting using the IPCC Good Practice Guidelines (IPCC, 311 

2003 and 2006). In order to be more cost effective, countries should integrate and combine capacity 312 

development efforts for monitoring drivers with on-going national forest monitoring for REDD+. In 313 

particular countries should, where possible, link activity data monitoring (i.e. forest area change) 314 

with the monitoring of drivers. 315 

Commonly, there is a distinction between direct and indirect drivers of deforestation and 316 

degradation. Proximate/direct drivers  are human activities or immediate actions that directly impact 317 

forest cover and loss of carbon. Underlying/indirect drivers are complex interactions of social, 318 

economic, political, cultural and technological processes-strengthen direct causes.  319 

In the R-PP and based on work done in 2010 by the EDRI, a general and tentative assessment was 320 

made of the drivers of D&D in Ethiopia. The two main direct drivers of D&D are agricultural land 321 

(crop land) expansion and unsustainable fuel wood consumption. These drivers are strengthened by 322 

                                                           
16 Ibid. no. 11. 
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current demographic and economic trends, and enabled by a deficient regulatory and institutional 323 

framework for forestry.  324 

3.3.1. Direct drivers 325 

The most prominent deforestation driver is conversion of forests to agricultural land, as agriculture is 326 

more attractive than forestry. In a ‘business as usual’ scenario, the impact of this deforestation driver 327 

would be expected to increase, as agricultural land requirements will increase by an estimated 19 328 

MHa by 2030, spurred by strong governmental support to develop agriculture and sustained 329 

demographic growth of 2-3 % per year.17 It is important to note, however, that future deforestation 330 

rates could slow due to the inaccessibility of remaining forest areas, resulting in an overestimate of 331 

projected deforestation rates using a ‘business as usual’ assumption. 332 

Conversion of forests, woodland and shrub land into agricultural land is by far the largest driver of 333 

deforestation in Ethiopia, causing the emission of an estimated 40 Mt of CO2 from deforestation in 334 

2010. Its impact is bound to increase up to 65 Mt per year in 2030, as development of agriculture 335 

continues to accelerate under the impulse of strong governmental support and demographic growth. 336 

In a ‘business as usual‘ growth path, requirement for agricultural land will increase by 19 Mha by 337 

2030, from 15 Mha in 2008, to meet booming demand. This land will mostly be taken from forestry: 338 

based on historical deforestation rates as per WBISPP, 80% of new agricultural land developed 339 

between 2000 and 2008 was converted from forests, woodlands or shrub lands18. While in Ethiopia a 340 

significant proportion of agricultural expansion is due to small-holder agriculture, large-scale 341 

commercial agriculture is having a growing impact on deforestation rates. In accounting for these 342 

drivers, it is important to keep in mind that different actors are involved in these activities. 343 

The second most prominent driver, with most of its impact focused on forest degradation, is 344 

unsustainable fuel wood consumption. Ethiopia’s energy consumption is predominately based on 345 

biomass energy sources (94%) (Energy Policy of Ethiopia, 2006). This includes traditional energy 346 

sources such as fuel wood, charcoal, branches, leaves and twigs, and current needs largely exceed 347 

the level of sustainable production (e.g. from dead wood and plantations), leading to massive 348 

degradations of the biomass. Between 2000 and 2010, degradation due to fuel wood consumption 349 

claimed an estimated 135 Mln tons of woody biomass from the total woody biomass existing in 2000. 350 

As the evolution of fuel wood consumption is strongly correlated to population growth, its impact on 351 

degradation is expected to reach, in a ‘business as usual‘ scenario, 22Mt of CO2 per year by 2030, as 352 

the Ethiopian population reaches 130 Mln people. Other sources of energy may compete with fuel 353 

wood, mostly electricity and diesel or kerosene, but uncertainties remain on whether they will be 354 

accessible in rural areas, and competitive with firewood in both rural and urban areas. Although it 355 

has no clear impact on deforestation, unsustainable fuel wood consumption prevents forests from 356 

regenerating, offsets their impact on carbon sequestration and leads to increased vulnerability to the 357 

adverse impacts of climate change.19  358 

                                                           
17 Ethiopia FCFP R-PP. Ibid. no. 1. 

18 Ibid. 

19 Ibid. 
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The other drivers that can be considered in Ethiopia are logging, clearing to convert to pastureland, 359 

infrastructures expansion and fire use to clear forest land and invigorate grass growth. None of the 360 

consultation and studies conducted in the preparation phase identified logging and infrastructures 361 

building as significant drivers of deforestation or degradation though. Conversion to pastureland was 362 

identified as a potential threat, as livestock population is expected to increase in Ethiopia, to meet 363 

the demand of a growing population reaching middle income level by 2020-2025. According to the 364 

preliminary analyses conducted by the EDRI in 2010, total cattle population is expected to increase 365 

from 51 Mln animals in 2008 to 110-120 Mln in 203020.  366 

3.3.2. Underlying drivers 367 

Agriculture is a core component of Ethiopia‘s ambitious Growth and Transformation Plan (GTP), 368 

which will bring Ethiopia to the status of middle income country by 2030. Government policies and 369 

services geared towards the achievement of food security and agriculture development have often 370 

competed with incentives to preserve forest cover, and the development of profitable agriculture, 371 

including horticulture, coffee, tea and others has been given strong national support by the 372 

government‘s industrialisation and agricultural development policies. Federal/regional investment 373 

bureaus and investment authorities sponsor medium/large scale agro-industrial developments, while 374 

policies also exist to support small-scale farmers producing market-oriented agricultural products 375 

such as livestock and crops. In contrast, government support for forestry management, especially in 376 

natural forest, has tended towards conservation rather than supporting sustainable forest 377 

management. Moreover, social demographic evolutions will be an additional strong driver of both 378 

demand and supply of agricultural products. The Ethiopian population is expected to reach ~130 Mln 379 

people in 2030, from 81 Mln in 2010, and demand is likely to increase as revenues and diets evolve. 380 

The combination of these factors, result in agriculture being significantly more attractive than 381 

sustainable forestry, encouraging conversion of forests to agricultural land. In a business as usual‘ 382 

scenario, the level of degradation due to firewood consumption is expected to increase in the same 383 

proportions as the Ethiopian population  (2-3 percent per year until 2030).  384 

Other underlying drivers that enable the direct drivers, are deficiencies in the regulatory and 385 

institutional environment: Unclear user rights, low empowerment of local communities and absence 386 

of benefit sharing mechanisms encouraged an ‘open access’ mentality and conversion to agriculture. 387 

Inappropriate regulation, or the absence of means of implementation, combined with the absence of 388 

a strong, dedicated forestry institution, failed to protect forests. Many regulatory policies regarding 389 

forest use have been un-implementable because of either lack of resources (i.e. financial, human and 390 

institutional capacity, including weak institutional structures) or inherent deficiency of the forest 391 

regulatory instrument, and have resulted in widespread illegal/uncontrolled use of the forest. This, 392 

combined with irregularities and inconsistencies in the implementation of bans on forest products, 393 

created a disincentive for forest-dependent people to invest in forest management/protection 394 

because of a lack of security over future returns.  395 

There is disagreement among professionals and forest-dependent communities on what they 396 

perceive as the underlying drivers of deforestation. Professionals referred to a lack of strong forestry 397 

institutions and the poverty of forest-dependent people as root causes of forest degradation, while 398 

                                                           
20 Ibid. 
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forest dependent communities cited unclear user rights, lack of support, motivation and 399 

reward/penalty leading to an ‘open access‘ mentality as the key driver of forest deforestation. 400 

The drivers presented are a generic and tentative overview of the relevant drivers, and further 401 

investigation will be required during the R-PP implementation phase. Data presented on 402 

deforestation, emissions and removals are just indicative estimates; national REDD+ MRV should be 403 

defined and applied for implementing performance-based incentives. 404 

3.4. REDD+ interventions 405 

The mitigation levers identified based on the work carried out by the CRGE initiative focus on 406 

addressing the main two drivers of deforestation and degradation (conversion to agricultural land 407 

and unsustainable fuelwood consumption), through a combination of proposed measures to increase 408 

agricultural yields, manage soils and forests better, and adopt alternative energy sources and energy-409 

efficient cooking technologies (Error! Reference source not found.). Particularly for the latter 410 

nitiative, REDD+ will strongly interact with rural energy strategies. 411 

Macro levers Levers Description 

Reduce pressure from 
agriculture on forests 

Agriculture intensification 
on existing land 

Decrease requirements for new agriculture land 
by increasing yield and value of crops per unit 
area 

Prepare new land for 
agriculture through 
medium- and large-scale 
irrigation 

Shift of new agricultural land from forest to 
degraded land brought into production due to 
irrigation and use of organic fertiliser 

Prepare new land for 
agriculture through small-
scale irrigation 

Shift of new agricultural land from forest to 
degraded land brought into production due to 
irrigation and use of natural fertiliser 

Reduce demand for 
fuelwood 

Introduce Fuelwood 
efficient stoves and other 
alternative energy sources 

Reduce wood requirements due to efficient 
stoves (mostly in rural areas) 

Electric stoves Switch to electric stoves (mostly in urban areas) 

LPG stoves Switch to LPG stoves 

Biogas stoves Switch to Biogas stoves (in rural areas) 

Increase sequestration Afforestation and 
reforestation 

Large-scale afforestation and reforestation of 
degraded areas 

Forest management Large-scale forest management programmes 
Table 2 - Identified levers for GHG mitigation. 

21
 412 

Main changes in the regulatory environment to enable the proposed mitigation mechanisms to be 413 

implemented should, according to the consultations made in the preparation phase, focus on local 414 

people’s rights, and better coordinate land-use planning. While the Federal MoA and EPA are set to 415 

coordinate initial steps, capacity building should focus on the continual development of these 416 

institutions to be able to tackle forest-related issues in more coordinated and integrated manner, 417 

and potentially explore how institutional arrangements can be improved to ensure that in the long-418 

term. 419 

In the preparatory phases of a national REDD+ programme, a series of pilot activities could be 420 

designed to begin to address the drivers of deforestation and forest degradation in identified key 421 

                                                           
21 Ethiopia’s Climate-Resilient Green Economy Strategy. Federal Democratic Republic of Ethiopia. Available at: 

http://www.epa.gov.et/Download/Climate/Ethiopia%27s%20Climate-Resilient%20Green%20economy%20strategy.pdf 

http://www.epa.gov.et/Download/Climate/Ethiopia%27s%20Climate-Resilient%20Green%20economy%20strategy.pdf
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forest areas. Pilot activities would provide an opportunity for an impact assessment of these 422 

activities according to various criteria, including effectiveness, efficiency, benefit sharing and social 423 

justice, from which proven methods could be selected for scaling up. Additionally, pilot programmes 424 

would feed into a national REDD+ learning network through which experiences can be shared across 425 

regions. By scaling up experiences from such programmes and projects can also provide an 426 

opportunity to integrate local-level consultation into the national MRV process. 427 

REDD+ and its associated activities are intended to help capture the mitigation potential from 428 

forestry that has been estimated to be up to 130 Mt CO2e in 2030. REDD+ initiatives will help not 429 

only to put an institutional structure in place that supports the implementation of abatement levers 430 

in forestry, but also to finance these levers, e.g. by monetising abatement potential and putting in 431 

place the necessary prerequisites such as a reference scenario and an MRV  system. 432 

4. Outcomes of the Ethiopia REDD MRV Workshop 433 

4.1. Data and Capacity Gap Analysis 434 

A capacity gap assessment for an Ethiopian National MRV system was carried out taking into account 435 

IPCC Good Practice Guidelines. Specifically, current national capacities and capacity gaps were 436 

identified and tied to key data requirements. Data requirements were grouped into three broad 437 

categories, including Activity Data (relating to deforestation, reforestation and forest degradation), 438 

Emission Factors (relating to changes in above-ground carbon stocks and stock changes in other 439 

carbon pools), and Auxiliary Spatial Data (see Section 3.1 for a more detailed explanation of these 440 

variables). The results of the data and capacity gap analysis are summarized in Appendix A. 441 

In the process of taking inventory of data capacities and capacity gaps at a national level, the 442 

following national priorities were identified to address these gaps towards establishing a national 443 

MRV system: 444 

 Evaluate and decide on a national forest definition 445 

 Develop capacity in remote sensing for forest change assessments (image interpretation, 446 

change analysis) 447 

 Develop clearinghouse for data access 448 

 Develop a plan/system for data acquisition at regular time intervals 449 

 Standardize forest inventory methods and establish minimum criteria for developing 450 

allometric models for individual species (capacity building needed). Conduct new and 451 

consolidated NFI. 452 

 Include other carbon pools in a national forest inventory (NFI) 453 

 Develop a centralized system for archiving carbon data to be made available for national 454 

level MRV. 455 

 Specific data infrastructures to be developed for different sectors 456 

 Development of a National Spatial Data Infrastructure (NSDI), including a national database 457 

and/or catalogue of metadata. An NSDI is currently being developed by several institutions at 458 

the national level that need to be better coordinated. 459 

4.2. Analysis of data and capacities for monitoring by drivers 460 
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National monitoring of drivers is valuable for designing and performing REDD+ but in particular to 461 

facilitate engagement with different (non-forest) sectors and for developing incentives in the context 462 

of broader development objectives such as those linked to national mitigation actions or low carbon 463 

development strategies. The types and intensity of different drivers determine priorities for REDD+ 464 

interventions and thus are important for assessing current gaps in national forest monitoring for 465 

REDD+. Starting from previous assessment of drivers (see section 3.3), data gaps regarding the 466 

monitoring of current and recent drivers were analysed. The analysis included the identification of 467 

current data sources and capacities to track specific types of drivers and the related change 468 

processes. The assessment put focus on the impacts on designing an MRV system for Ethiopia, in 469 

particular with respect to monitoring forest degradation. 470 

A summary of the main drivers, their importance on the national level and the current data available 471 

is included in Appendix B. The analysis emphasizes that current data to assess the carbon impact for 472 

different forest change processes is rather weak and suffering from a lack of fundamental consistent 473 

sources for activity data and emission factors; this is true even for the most relevant forest change 474 

processes on the expansion of agriculture and extraction for fuelwood and charcoal. To track the 475 

different drivers, data from various sectors and agencies need to be harmonized and integrated. 476 

Thus, the following key issues can be summarized for the MRV roadmap development: 477 

 Importance of different  drivers of deforestation and degradation and carbon impact should 478 

be better quantified – there is need to consider driver assessments as part of the national 479 

forest monitoring system 480 

 Need for consistent national forest area change assessments using archived satellite data 481 

combined with ground data 482 

 Forest area change to include identification of fate of land/follow up land use, incorporating 483 

multi-sector land use data 484 

 Conduct new national forest/woody biomass inventory to accommodate needs for forest 485 

carbon change monitoring. The previous woody biomass survey can be used as a benchmark, 486 

but should be revised (i.e. forest types, sampling etc.), in particular to develop emission 487 

factors for different forest change processes 488 

 Need for broad stakeholder engagement. This will necessarily include regular updates on 489 

discussions on MRV/monitoring progress and for multi-sector involvement, providing a 490 

forum for consultation and review. 491 

4.3. Proposed REDD+ Interventions 492 

For REDD+ to be an effective climate mitigation agent, the key drivers of deforestation and 493 

degradation need to be addressed. To this end, specific REDD+ activities are necessarily context-494 

specific and should be designed according to identified drivers. The principles behind REDD+ 495 

interventions and their relationships with drivers of deforestation and forest degradation are 496 

discussed in more detail in Section 3.4. A range of proposed activities were considered in terms of 497 

the drivers or processes expected to be affected by them, their relative importance, and the extra 498 

data entailed in including these activities in a REDD+ MRV. The results of this analysis are 499 

summarized in Appendix C. The following REDD+ implementation activities were proposed to address 500 

drivers of deforestation and forest degradation: 501 

 Participatory Forest Management 502 
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 Agricultural Intensification - introduction of high yielding crop varieties which consume less 503 

land through integrated agricultural systems 504 

 Protected natural forest areas, natural parks, sanctuaries, and biosphere reserves 505 

 Afforestation and reforestation 506 

 Agroforestry, agro-silvo-culture, silvo-pastural, agro-silvo-pastural  507 

 Sustainable wood plantations – planting of fast growing trees for fuel wood, construction, 508 

furniture and watershed management 509 

 Improved cooking technologies and other alternative energy saving technologies 510 

 Irrigated agriculture on low-carbon land 511 

 New technologies for extracting energy from biomass or other alternative energy sources 512 

(e.g. biogas) 513 

4.4. Institutional Arrangements 514 

Given the multitude of stakeholders involved in planning and implementation of REDD+ at all scales 515 

(sub-national and national), a REDD+ MRV system must also be designed to be able to accommodate 516 

these multiple stakeholders. Coordination of monitoring activities is essential for such a multi-517 

stakeholder process to be successful. At the national level, a coordination mechanism should exist to 518 

provide a link between policy and practice at different scales. Additionally, MRV-related activities and 519 

arrangements should be linked to existing relevant structures, including higher education institutions 520 

and ongoing monitoring activities at the local level. 521 

4.4.1. Coordination bodies 522 

Given the wide variety of stakeholders involved in the REDD+ MRV process, there is a need for an 523 

MRV coordination structure at the national level. An assessment of relevant stakeholders to take 524 

part in the coordination of national MRV activities was carried out according to REDD+ MRV 525 

components. Several key components of REDD+ MRV were discussed and relevant stakeholders and 526 

suggested next steps were identified for each component. While the focus on Section 4.1 was on 527 

capacity gaps related to data requirements of a national MRV system, this assessment focussed on 528 

the institutional gaps related to these monitoring requirements, and identified steps to be taken to 529 

fill these gaps. A summary of the outcome of this exercise is shown in Appendix D, with the following 530 

components requiring institutional coordination at the national level: 531 

 MRV coordination and links to REDD+ policy and implementation 532 

 Remote Sensing data acquisition and analysis for NFM and MRV 533 

 National Forest Inventory for NFM and MRV 534 

 National data management infrastructure (including NSDI) 535 

 Reporting to the international community (UNFCCC) 536 

 Capacity Building for a national NFM/MRV system 537 

 Research on NFM/MRV 538 

4.4.2. Engagement with higher education institutions 539 

Measuring, reporting and verification in forestry requires skill, knowledge and appropriate 540 

technologies and instruments. The available knowledge and infrastructure for MRV in a developing 541 

country such as Ethiopia may be limited to few institutions. Forestry institutions for example are 542 

highly dynamic in their nature as a result of their internal challenges or external forces (e.g. food 543 

security policies, economic pressure, etc.). As a result of these internal and external forces, forestry 544 
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institutions are subject to rapid restructuring. Because of this fact some of the already available 545 

infrastructures may be dismantled and skill and knowledge accumulated may also be lost (due to 546 

high staff turnover).  This institutional instability frequently results in institutional memory loss and 547 

data disorder over time. 548 

There are significant data gaps related to some parameters such as mean annual increment, growth 549 

stock, pest and disease in forestry, etc. For example, allometric equations which developed for 550 

biomes that are not relevant to the geographic situation at hand are often used in place of locally 551 

specific equations.  552 

Dry regions do have different composition and structure in vegetation due to rainfall intensity, 553 

temperature and soil characteristics. Moist and wet regions exhibit vegetation with higher canopies, 554 

lush vegetation in the understories and different strata. Regeneration conditions also vary. Fire 555 

incidence is higher in the drier areas than in the moist forest. Due to the variation in structure and 556 

composition carbon stock and co-benefits including biodiversity also vary. Despite these variations, 557 

however,  broad assumptions are often used because of lack of locally-specific data22.  558 

Higher learning and research institutions have skill, manpower and knowledge together with up-to-559 

date instruments and necessary infrastructure. Turnover rate in these institutions is minimal and as a 560 

result, institutional memory is quite strong compared with the other government institutions. Most 561 

government institutions face difficulty in maintaining their status in decision making whenever 562 

political change happens, while higher learning and research institutions remain stable.  563 

Because of this justification, higher learning and research institutions should be involved in REDD+ 564 

monitoring and MRV and should play a role in continuing development of capacities in this regards.  565 

An assessment of opportunities for the engagement of higher education institutions was conducted, 566 

and the results are summarized in Appendix E. In this assessment, possible engagement was divided 567 

into three time scales: short, medium and long term engagement.  568 

Short Term priorities and next steps are identified to tailor the available information in a simple and 569 

manageable way to get national consensus on confusing and ambiguous terms (e.g. a national forest 570 

definition). Furthermore, there are some skills scattered over agriculture institutions, but their 571 

capacity and training needs are not accounted for. Rapid training needs assessments and tailored 572 

trainings to those involved in forestry in the area of resource inventory, GIS and RS (among others) 573 

should be done as soon as possible.  574 

Medium-term engagement should focus on more capacity building and knowledge management, 575 

where the emphasis would be given to transforming information from coarse to fine scale. At this 576 

stage, researchers could work on linking drivers and mapping information at the agro-ecological 577 

level, for example carbon estimates for different vegetation types23. In addition to research, MSc 578 

                                                           
22 For example, one study related to forest resources accounting was conducted (http://www.ceepa.co.za/Policy%20Brief%206.pdf) for 

which significant challenges in acquiring important parameters such as harvest loss during extraction of firewood and timber, percentage 

of forests affected by fire, disease and pest, etc. In place of locally specific parameters, mean annual increment developed for moist and 

dry forests in Uganda was used for the case of Ethiopia. Growing stock value and other parameters were also taken from the literature, and 

in some cases were developed in very different contexts. 

23 Ethiopia has nine major vegetation types (see http://www.ibc.gov.et/biodiversity/ecosystems-of-ethiopia). 
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training is proposed in this time scale. Establishment of permanent plots to monitor different 579 

activities is recommended as priority in this phase.  580 

Training at the PhD level is proposed as a long-term target.  The PhD training may include the 581 

priorities and next steps planned for short term and medium term.  582 

4.4.3. Integration with local-level monitoring activities 583 

At present there are a variety of instances of monitoring activities taking place at local levels. Some 584 

examples of these monitoring activities are shown in Table 3. These activities can be founded 585 

embedded in local government programmes, international or local NGO projects, or a collaboration 586 

between both. In addition to individual (and independent) monitoring activities at the local level, 587 

there are also examples of existing coordination structures at the national level which could be a 588 

starting point for integrating these local monitoring activities into a national REDD+ MRV framework.  589 

The scaling-up of local monitoring activities and systems will not only serve to strengthen monitoring 590 

capacities at the national level, but will help to ensure that broader stakeholder consultation 591 

(especially at local levels) is incorporated into the national MRV process. Notably, a PFM working 592 

group (coordination unit)24 exists at the national level and is coordinated by MOA. Regular sessions 593 

are held around the country by the PFM secretariat. Such a coordination body could be a vehicle for 594 

scaling up PFM activities in the country and could play an instrumental role in engaging with local 595 

level stakeholders in the design and implementation of a national MRV system at the local and 596 

national levels. 597 

Region Institution Description 

Various Governmental and non-
governmental 
organizations 

PFM and Participatory Forest Resource Assessment (PFRA) 

Various Various REDD+ start-up and pilot projects 

Various MOA Forest demarcation in collaboration with local 
communities in the past 3-4 years) 

Oromia Oromia Forest and 
Wildlife Enterprise 
(OFWE) 

Demarcation and mapping of forest area, as well as PFRA 
with NGO partners 

Amhara Regional BoARDs Demarcation of forests and woodlands, and preparation 
of maps and data plans 

Benishangul Gamuz Governmental agencies 
and NGOs (FarmAfrica) 

Implementation of PFM 

Tigray Kebeles, Region, and 
Federal government 

Monitoring of enclosure areas (kebeles), state forests 
(region), and National Parks (Federal Wildlife Conservation 
Authority) 

Table 3 – Examples of forest monitoring activities occurring at local scales in Ethiopia. 598 

While existing local monitoring activities provide a strong basis on which to scale up or complement 599 

monitoring activities in Ethiopia, critical gaps in linkages and communication across scales were 600 

identified. For example, communication across local to national scales was identified as a particular 601 

challenge since the decentralization of government in Ethiopia. Weak linkages were also identified 602 

                                                           
24 It should be noted that the PFM WG has had difficulties in maintaining regular meeting cycles, which could be due to a lack of resources 

or other reasons. Therefore, the PFM-WG should be targeted for capacity building measures to be able to take on this responsibility. 
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between woreda and regional BoARDs and between regional BoARDs and the national MOA as a 603 

result of human resource capacity gaps. In general, Increasing communication capacity and 604 

communication infrastructures should be included in measures increase institutional capacities. To 605 

address these gaps and to strengthen linkages between local, regional and national levels, the 606 

following steps are proposed: 607 

 Initiate discussions with existing institutions regarding existing data (including governmental, 608 

NGO, CBOs) 609 

 Begin sharing information from existing projects and house this information within MOA 610 

 Establish a national forest inventory system with regular intervals 611 

 Develop a standard database and monitoring and reporting framework, including common 612 

indicators for monitoring 613 

 Link the REDD+ MRV system with existing initiatives using MOA and FAO as a platform 614 

 Identify an institution that is responsible for managing data at the national level, and possibly 615 

involve higher education institutions in data storage and management 616 

 Establish a REDD+ working group that works at national and regional levels and link this 617 

group with the existing PFM working group at national/regional levels. The REDD+ working 618 

group should be a group of experts working full-time to ensure progress on stated goals. In 619 

woredas where REDD+ pilot activities are being carried out, create a linkage between REDD+ 620 

WG and PFM WG in that woreda. 621 

 Integrate participatory data (PFM maps, etc.) with remote sensing data acquired at the 622 

national level and communicate back to the local level (eg. to communicate carbon stocks of 623 

local forests) 624 

 Each region should identify technical experts to manage (geo)-data at the regional, zonal, 625 

and woreda level (where pilot sites are selected) 626 

 Forest definition has to be developed and communicated in a transparent manner to all 627 

stakeholders at all levels 628 

5. Key activities for capacity development 629 

5.1.  Summary and description of activities 630 

This list provides an overview of the key set NFM/MRV Road Map activities which is estimated to 631 

take 12 months to 24 months. There is flexibility to include additional activities or speed up the 632 

capacity development process if desired by Ethiopia and based on the outcomes of the international 633 

negotiations on REDD+ and associated mechanisms. It is clear that the proposed activities will rely on 634 

a stable source of funding the coming years. One of the key first steps to be taken therefore is to 635 

identify key sources of funding to carry out this road map. 636 

1. Establish institutional arrangements 637 

1.1 Establish steering/coordination body for the REDD+ NFMS/MRV system: 638 

 This body would be overseen by the REDD+ secretariat and to provide central body for 639 

steering REDD+ NFM/MRV activities, and members would include MOA, EPA, MWE, 640 

and other relevant institutions (see Section 4.4). Activities of the body include: 641 
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– Linking MRV and policy 642 

– Providing advice to Ethiopian negotiators at the UNFCCC COP’s. 643 

– Coordinating and steering the implementation of REDD+ monitoring and capacity 644 

building activities 645 

– Provide key advice on REDD+ monitoring issues to policy makers and REDD+ 646 

implementing bodies  647 

 A discussion and decision will be needed on whether it is necessary to establish a body 648 

separate from the REDD+ WG planned within MOA including several stakeholders. An 649 

additional committee is not needed if the current WG can take on added 650 

responsibilities and workload associated with a national MRV system.  651 

1.2 Establish technical working group(s) and facilities:  652 

• Equip and staff relevant technical units for REDD+ NFM/MRV 653 

• Working group to facilitate access, assess and review of available datasets identified 654 

on their usefulness for REDD+ monitoring purposes 655 

• Implement a central national data infrastructure, data sharing and management 656 

system for integration, transparency and support national and international reporting, 657 

including to utilize common geo reference systems/data standards for REDD+ 658 

monitoring 659 

• Establish WG’s at regional levels where REDD+ pilot projects are active 660 

1.3  Establish a mechanism for local engagement and exchange of capacities, experiences and 661 

data between national and local forest monitoring activities: 662 

• Develop partnership and joint support system with ongoing and planned REDD+ local 663 

implementation activities and their monitoring activities 664 

1.4 Develop framework to engage with research and higher education institutions: 665 

• Scientific advice on NFMS/MRV issues 666 

• Use, define and support dedicated research activities to improve national and local 667 

NFMS/MRV system 668 

• Training and education in higher education institutions on forest carbon monitoring 669 

2. Improve national forest monitoring: activity data 670 

2.1 Assess options for forest definitions: 671 

• Assess national definition of forest currently use in Ethiopia 672 

• Through a broad stakeholder engagement process, determine national definition of 673 

forest land and forest land change, to capture human-induced changes and REDD+ 674 

2.2 Create an updated and improved national forest map: 675 

• Take into account available map data and update and add detail using new data 676 

sources (such as high-resolution remote sensing data) and calibrated and validation 677 

with ground data 678 
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• Map categories and characteristics should serve as benchmark for assessing forest 679 

definition options and to support forest carbon monitoring and the forest inventory 680 

2.3 Conduct consistent national forest area change assessments: 681 

• Collaborate with national and international partner(s) to assist in access, processing 682 

and interpretation of satellite data and available all relevant national datasets, 683 

definitions, spatial reference system etc. 684 

• Forest change analysis using available consistent time-series satellite data (such as 685 

from Landsat back to 1990?) combined with high resolution for calibration and 686 

validation 687 

• Forest area change to include identification of fate of land/follow up land use,  688 

• Aim to incorporate multi-sector land use data in the interpretation (i.e. from 689 

agriculture, infrastructure, plantations/reforestation activities) 690 

• Conduct independent accuracy assessment for forest maps and change estimates 691 

• Implement an operational processing and analysis system for satellite data for regular 692 

updates on national forest area changes in future periods 693 

• Satellite data from areas encompassing Ethiopia should be considered as data sources. 694 

2.4 Assess and estimate activity data for forest degradation 695 

• Acquire relevant data from national data sources and local studies on the use patterns 696 

of fuel wood, charcoal and timber to test different proxy data for forest degradation 697 

processes 698 

• Include an assessment of monitoring forest degradation from logging for more recent 699 

years using Landsat-type data or for selected areas with higher-resolution data (study 700 

of feasibility to see whether areas affected can be detected accurately) 701 

• Assess and integrate satellite-derived fire and burnt area data records 702 

3. Improve national forest monitoring: carbon stocks and emission factors  703 

3.1 Design/update and implement a national forest inventory and carbon measurement system: 704 

• Design/update a national and sub-national stratification and inventory design using 705 

previous woody biomass survey as benchmark (i.e. forest types, sampling etc.), but 706 

could be revised as needed to accommodate needs for forest carbon change 707 

monitoring 708 

• Develop sample design and conduct statistical analysis for national systematic 709 

monitoring: national carbon density stratification and determination of plots 710 

establishment requirements (permanent and temporary plots aimed at measuring 711 

carbon stocks as well as monitoring change in carbon pools) 712 

• Develop protocols and implement measurements in all carbon pools 713 

• Provide national estimates of carbon stocks and a forest carbon stock distribution map 714 

(for estimating emissions from deforestation) and possibly make use of the East Africa 715 

Carbon map initiative which is currently underway (MOA) 716 

• Implement the measurements for forest inventory as part long-term carbon 717 

measurement and monitoring plan including capacity development on national, 718 
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regional and local levels. Currently, MoA has started an initiative in collaboration with 719 

FAO to establish a NFI, but resources are limited, and not all requirements may be 720 

required by this initiative. A link is required between MRV processes and this process 721 

to harmonize. 722 

• REDD+ MRV should make a decision regarding allocation of funds to establishing an 723 

NFI as described above, depending on whether the current initiative can satisfy the 724 

needs of a REDD+ MRV. Additional donors may be interested to support the 725 

implementation of a MRV roadmap, if current resources are not enough (vis a vis NFI) 726 

3.2 Collect and further develop Carbon Conversion, Expansion Factors, Wood Density and 727 

Root/Shoot Ratio: 728 

• Research and utilize current existing data (also look at UN-REDD efforts) 729 

• Implement additional efforts for key missing data:  730 

 Generate national factors through a process of destructive sampling 731 

 Implement targeted sampling and surveys to establish national factors 732 

 Develop Factors for: carbon conversion, expansion factors, wood density for key 733 

species, root/shoot ratio based through destructive sampling program 734 

• Convert and re-assess existing forest and forestry data into carbon  735 

3.3 Assess different drivers/processes of change and their carbon impact (emission factors): 736 

• Address a variety of drivers and activities – which may require the setting up of 737 

temporary and/or permanent plots or other using other datasets: 738 

 Key issues: carbon impacts of fuelwood, charcoal and timber extraction, and forest 739 

fires, plantations and using concession data 740 

 Make use of available local project data and research projects or stimulate new ones 741 

 Stratify areas of change activities to perform targeted sampling 742 

• Decide on carbon pools, with an aim to measuring all pools initially. In this process 743 

selected locations, where are the high-carbon soils, will be explored for possible 744 

priority in assessment and may be the main pool measured following determination of 745 

significance.  746 

4. Improve estimation and international LULUCF, GHG inventory and REDD+ reporting capacities  747 

4.1 FEPA leadership to engage in technical support and training for national GHG inventories 748 

(using IPCC LULUCF GPG) and for upcoming REDD+ reporting 749 

5. Prepare for MRV of REDD+ activities on the national level 750 

5.1 Identify, integrate and conduct monitoring for local REDD+ demonstration activities: 751 

• Scope for possible REDD+ demonstration activities addressing different drivers and 752 

associated national policy options, capacity building to be done at each stage of the 753 

implementation of the initiative 754 

• Priority focus on intervention types: … to be defined as national policy discussions 755 

evolve but in particular those related to reducing emission from agriculture expansion 756 

and fuelwood/charcoal use 757 
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• Develop monitoring and test framework and conduct detailed monitoring (or make use 758 

of existing data) at demonstration sites using Tier 2 or Tier 3 methods (integrated with 759 

national monitoring) (for selected sub-national demonstration), and execute capacity 760 

building sessions with national and local stakeholders 761 

• Study monitoring approaches for MRV of specific REDD+ activities as research or pilot 762 

activities (MOA is planning at least one pilot project per region) 763 

 764 

5.2 Test approaches and options to derive forest reference (emission) levels: 765 

• Use international guidance (UNFCCC) and improved data sources to explore different 766 

options to develop and step-wise improve a national forest reference level for Ethiopia 767 

5.3 Develop foundations and data sources for a REDD+ safeguard information system: 768 

• Use international guidance (UNFCCC) to seek available data sources and invest in 769 

acquiring additional ones to inform about safeguards, including information provided 770 

in the context of a NFMS 771 

6. Implement a program for continuous improvement and capacity development  772 

6.1 Design and implement a capacity development program building on available national 773 

capacities and international support where needed: 774 

• Understanding forest carbon dynamics and climate change 775 

• Measuring and monitoring tools: forest inventory, remote sensing, GIS and spatial 776 

analysis etc. 777 

• REDD+ policy and implementation and links with monitoring and reporting 778 

6.2 Seek partnerships with regional organizations and international research partners (i.e. South-779 

South cooperation and student/staff exchange etc.) 780 

6.3 Seek assistance from relevant international partners on key data and methods: 781 

• UN-REDD Programme or GEO (satellite data) 782 

7. Continued national and local communication mechanism on REDD+ monitoring 783 

7.1 Conduct a series of regional workshops to inform about REDD+ and MRV among national and 784 

local actors, in order to both inform and seek input from local stakeholders. 785 

7.2 Produce communication plan, web-site and outreach materials 786 

 787 

5.2.  Implementation of key actions 788 

To be able to implement the actions outlined in Section 5.1, it is clear that coordination of the 789 

different institutions involved in the process is a large but very important task. To support the 790 

implementation of these activities, a framework is proposed in Figure 6. At the national level, a 791 
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National REDD+ Steering Committee (or equivalent body) would be responsible for directing REDD+ 792 

implementation activities in Ethiopia, including those activities of a National MRV/NFM Coordination 793 

Body (indicated as the first activity to be undertaken in Section 5.1). To support the activities 794 

coordinated by this body, a committee comprised of experts sourced nationally and internationally is 795 

proposed, whose role would be to advise on and support the implementation of key activities 796 

outlined in this road map. This committee would also be engaged in capacity building at different 797 

stages, and would be available as a backstopper to the MRV coordination bodies. At the national 798 

level, experts would likely be found in key academic and research institutions (e.g. Universities, FRC, 799 

IBC, etc.). At the international level, experts would ideally come from institutions already engaged in 800 

MRV/NFMS related work in Ethiopia (e.g. UN-REDD, FAO, WRI, etc.). The input from the Technical 801 

Expert Committee should be coordinated by a member of the National Coordination Body (National 802 

REDD+ Steering Committee). 803 

 804 

Figure 6 – Proposed framework to support the implementation of key activities related to the development of a REDD+ 805 
MRV/NFM system in Ethiopia. Solid lines denote coordination roles, whereas broken lines indicate a supporting role. 806 

The following table summarizes the key actions outlined in Section 5.1 and indicates which national 807 

agencies/institutions should play a key role in following up on these activities. Also included are 808 

potential key international institutions (UN agencies, NGOs, academic institutions, or other 809 

international institutions) whose experience and current involvement in Ethiopia in forest and MRV-810 

related issues position them to be able to make key contributions to the MRV Road Map activities. 811 

The timeframe for the implementation of the activities are indicated in terms of Immediate (within 6 812 

months), Short-term (within 1 year), Medium-term (within 1-2 years) and Long-term (within 2-3 813 

years). 814 

Activity Responsible Agencies Potential key 
international partners 

Timeframe 

1. Establish Institutional Arrangements 

Establish 
steering/coordination body 
for MRV/NFM 

MOA, EPA NIFCI Immediate (6 months) 

Establish Technical WG’s 
and facilities 

MOA, EPA, Steering 
Bodies 

Partners of 
international  technical 
expert committee 

Short-term (1 year) 

Establish a mechanism for MOA CIFOR, NGOs Short-term 
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Activity Responsible Agencies Potential key 
international partners 

Timeframe 

exchange of capacities, 
experiences and data 
between national and local 
forest monitoring activities 

Develop framework to 
engage with research and 
higher education 
institutions 

MOA, Academic 
Institutions 

Wageningen University, 
CIFOR 

Short-term 

  

2. Improve NFM – Activity Data 

Assess options for forest 
definition 

MOA, EPA CIFOR, FAO, 
consultancies 

Immediate 

Create an updated and 
improved national forest 
map 

EMA, MOA GOFC-GOLD, GEO/GFOI, 
Wageningen University, 
FAO/UN-REDD, 
consultancies 

Short-term 

Conduct national forest area 
change assessments 

MOA, EMA Wageningen University, 
FAO/UN-REDD, 
consultancies 

Short-term; recurrent 

Assess and estimate activity 
data for forest degradation 

MOA, EMA GOFC-GOLD, GEO/GFOI, 
Wageningen University, 
FAO/UN-REDD, 
consultancies 

Medium-term (1-2 
years); recurrent 

  

3. Improve NFM – Emission Factors 

Design and implement an 
NFI and carbon 
measurement system 

MOA FAO/UN-REDD, 
consultancies 

Short-term 

Collect and further develop 
Carbon Conversion, 
Expansion Factors, Wood 
Density and Root/Shoot 
Ratio 

MOA, 
Academic/Research 
Institutions 

FAO/UN-REDD, CIFOR, 
ICRAF, consultancies 

Medium-term 

Assess different 
drivers/processes of change 
and their carbon impact 
(emission factors) 

MOA FAO/UN-REDD, CIFOR, 
ICRAF, consultancies 

Medium-term 

    

4. Improve estimation and international LULUCF, GHG inventory and REDD+ reporting capacities 

 EPA WRI Short-term 

  

5. Prepare for MRV of REDD+ activities at the national level 

Identify, integrate and 
conduct monitoring for local 
REDD+ demonstration 
activities 

MOA, NGOs, Regional 
GOs 

NGO’s Short-term 

Test approaches and 
options to derive forest 
reference (emission) levels 

MOA, EPA CIFOR, Wageningen 
University 

Short-term 

Develop foundations and 
data sources for a REDD+ 
safeguard information 
system 

MOA, EPA NGOs, UN-REDD Medium-term 
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Activity Responsible Agencies Potential key 
international partners 

Timeframe 

6. Implement a program for continuous improvement and capacity development 

Design and implement a 
capacity development 
program building on 
available national capacities 
and international support 
where needed 

MOA, EPA, Steering 
Bodies 

FAO/UN-REDD, NGOs, 
CIFOR 

Medium to Long-term 
(2-3 years) 

Seek partnerships with 
regional organizations and 
international research 
partners 

MOA, EPA, Steering 
Bodies, all other 
stakeholders 

FAO/UN-REDD, NGOs, 
CIFOR 

Medium to Long-term 

Seek assistance from 
relevant international 
partners on key data and 
methods 

MOA, EPA, Steering 
Bodies, all other 
stakeholders 

Partners of 
international  technical 
expert committee 

Medium to Long-term 

  

7. Continued national and local communication mechanism on REDD+ monitoring 

Conduct a series of regional 
workshops to inform and 
seek input to REDD+ and 
MRV among national and 
local actors 

MOA, EPA NGOs Short-term 

Produce communication 
plan, web-site and outreach 
materials 

MOA, EPA FAO/UN-REDD, NGOs, 
CIFOR 

Short-term 

 815 

Table 4 – Outline of key activities to be implemented in the development of an MRV/NFM system in Ethiopia. 816 
Responsible agencies at the national level are indicated, with potential key international partners suggested for each 817 

activity. 818 

 819 

 820 
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Appendix A – Data and Capacity Gaps in Ethiopia related to IPCC GPG for LULCF 
Variable  Focus  Analysis of Existing observations and data records  Missing data and capacities (gaps) 

Activity Data Deforestation   Aerial photos from 1950’s and 1930’s 1960’s, and national coverage from 1972-2004 

 Landsat: MSS (1970’s), TM (1980 – 2011), ETM+ (1999 – present), and LDCM (launched in February 
2013) 

 SPOT5 (2006-2007, national coverage) 

 ASTER (after 2008, partial coverage) 

 IKONOS and Quickbird for selected areas (especially urban). 

 EUMETSAT (ongoing) 

 High-resolution data are expensive and often 
unavailable for forest areas 

 Real time images are only available at low-resolution 

 Data on Forest conversion to other Land Uses 
(including settlements, investment areas) 

 Data on concessions 

Reforestation  Reforestation data from international and local NGOs 

 Plantation data from regional BoARDs 

 Plantation development and management plans from forestry enterprises in Amhara and Oromia 

 Accurate national data on replanted/reforested area 

Forest Degradation  National consumption survey (CSA), including fuelwood consumption, conducted every 5 years (2010 is 
the latest) 

 Data on NTFP (gum, resin) and forest/woodland management plans (including acacia and other 
plantations) 

 Regional statistics on timber harvest 

Emission Factors  Changes in Above-
ground carbon 
stocks 
(deforestation and 
degradation) 

 WBISPP data (woody biomass data from the 1990’s) 

 Inventory data for selected state forests (58 demarcated, some of which have inventory data) 

 Age classification 

 Growing stock levels 

 Annual fuelwood removal 

 Basic wood density (WSG) 

 Fraction of biomass losses 

 Impact of livestock grazing on forest  carbon stocks 

 Statistics regarding charcoal production and impact 
on forests/woodlands 

Other pools (i.e. 
soils) and other 
GHG emissions 

 SOM dynamics and LUC data for Rift Valley Lakes region (Wondogenet College) 

 National and Regional Soil Laboratories 

 Exclosure studies on SOM and carbon sequestration (PhD/Msc studies) at universities, regional research 
institutes and federal research institutes. 

 Agricultural Transformation Agency initiative to compile national soil maps 
 

 Wetland carbon stocks 

 Data on biomass burning and wildfires 

Auxiliary Spatial 
Data  

Factors of Forest 
change 

 Topographic of different scales (EMA) 

 Road maps (EMA) 

 Vegetation types of Ethiopia (Addis Ababa University) 

 AMESD Land Degradation Mitigation and Natural Habitats Conservation data (low resolution satellite 
data) 

 Meteorological data 

 Standardization of classification and methodologies 
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Appendix B – Capacities and Capacity Gaps Related to Drivers of Deforestation and Forest Degradation 
Drivers of deforestation and 
forest degradation 

How important is the process 
nationally (area affected)? 

Current available activity data Current available data for emission 
factors 

Expansion of commercial 
agriculture (crops, 
pasture/livestock) 

Medium – High (mainly in 
lowlands – very high there, 
only last 3-5 years and thus 
not quantified) 

 Missing data on deforestation 

 Some data on expansion of commercial 
agriculture, through investments office 

 Woody biomass inventory (data from 
1990s) – outdated 

 Some regional inventories, 
demonstration and pilot projects as 
part of REDD+ efforts (last 5 years) – 
mainly C-stocks and not so much EF 

Expansion of Subsistence / 
traditional agriculture (incl. 
shifting cultivation) 

High (traditional practice)  Missing data on deforestation (by 
encroachment) 

 Tracking of resettlement programs, 
location, number of people etc. (MoA has 
some data, in regional offices), data does 
not include illegal settlements 

 Woody biomass inventory (data from 
1990s) – outdated 

 Some regional inventories, 
demonstration and pilot projects as 
part of REDD+ efforts (last 5 years) – 
mainly C-stocks and not so much EF 

Infrastructure (roads, etc.) Low  Missing data on deforestation 

 Some data on expansion of infrastructure 

 Woody biomass inventory (data from 
1990s) – outdated 

 Some regional inventories, 
demonstration and pilot projects as 
part of REDD+ efforts (last 5 years) – 
mainly C-stocks and not so much EF 

 Road Authorities at Federal and 
Regional Level 

Settlement/urban expansion Low  Missing data on deforestation 

 Some data on expansion of 

 Woody biomass inventory (data from 
1990s) – outdated 

 Some regional inventories, 
demonstration and pilot projects as 
part of REDD+ efforts (last 5 years) – 
mainly C-stocks and not so much EF 
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Drivers of deforestation and 
forest degradation 

How important is the process 
nationally (area affected)? 

Current available activity data Current available data for emission 
factors 

Mining Low  Missing data on deforestation 

 Some data from mining sector 

 Woody biomass inventory (data from 
1990s) – outdated 

 Some regional inventories, 
demonstration and pilot projects as 
part of REDD+ efforts (last 5 years) – 
mainly C-stocks and not so much EF 

Wood extraction for 
fuelwood 

High  Some data from MoE but little on area 
estimates 

 Some data from MoE  

Wood extraction for charcoal 
production 

Medium (mainly in 
woodlands) 

 Some data from MoE but little on area 
estimates 

 Some data from MoE  

Wood extraction for timber ( 
from plantations) 

Low (Important for wood 
products) 
 

 Plantations data are outdated 

 Good data for Oromia 

 Mostly sustainably managed and 
assumed to be C-neutral 

 Harvest estimates available (public 
orgs.) 

Illegal logging (from natural 
forests) 

Low (mainly for local 
construction, furniture, some 
illegal trade) 

 No data and knowledge 

 No baseline studies – little knowledge 

 No consistent data and estimates 

Forest use for agriculture 
(free grazing in forest, coffee) 

Low (coffee in South-West 
region) 

 No consistent data and estimates  No data and knowledge 

 No baseline studies – little knowledge 

Forest fires Medium (in woodlands and 
high forests) 

 No consistent data and estimates  No data and knowledge 

 No baseline studies – little knowledge 
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Appendix C – REDD+ interventions and current Drivers of Forest Carbon Change in Ethiopia 
 REDD+ intervention  Which drivers/processes will it affect  Importance  

( +, ++, +++)  
What extra data is needed, and who should 
provide it? 

Participatory forest management   All drivers +++ Extra data: 

 Data from communities (wide range of 
sustainability proxies) 

 Other pools then AGB 
o Responsible: 
o MoA 
o Communities  
o NGO 
o Forest enterprises 

 

Agricultural intensification  Expansion of commercial and subsistence 
agriculture  

 Settlement/urban expansion 

 Forest use for agriculture 

+++  

Protected areas of natural forests, 
national parks, sanctuaries, bio-
reserves 

 All drivers +++ No extra data needed 
(Data already provided by MoA, EMA, EWCA, EPA) 

Area closures of deforested/degraded 
forest areas for natural forest 
regeneration 

 Forest use for agriculture  

 Free grazing 

 Wood extraction for fuelwood, charcoal and 
timber 

 

 ++(+) No extra data needed 

Reforestation and/or afforestation 
projects 

 Forest use for agriculture  

 Wood extraction for fuelwood, charcoal and 
timber 

 

 ++(+) No extra data needed 
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 REDD+ intervention  Which drivers/processes will it affect  Importance  
( +, ++, +++)  

What extra data is needed, and who should 
provide it? 

Agroforestry: 
Agro-silvo-cultural 
Silvo-pastural 
Agro-silvo-pastural 

 Forest use for agriculture  

 Expansion of subsistence agriculture  

 Wood extraction for fuelwood, charcoal and 
timber 

 Co-benefits: other forest products (honey) 

Agro-silvocultural  
++ 
Silvo-pastural  
+ 
Agro-silvo-pastural 
+++ 

Extra data: 

 Land cover change – related to agroforestry 
systems  

 Carbon stock data on different agroforestry 
systems 

 Provided by: 

 MoA in collaboration with other 
stakeholders 

Sustainable wood plantations  Forest conversion for establishment of forest 
plantations 

 Illegal logging  

 Wood extraction for timber 
 

+ 
Important in areas with 
paper factories, industry 

Extra data provided by: 

 Forest enterprises (private and state) 

 Communities (when part of PFM) 

Improved cooking/baking technologies  Wood extraction for fuelwood 

 Wood extraction for charcoal 

+(+) 
Important in rural areas 

Extra data needed 

Irrigated agriculture on land with low 
carbon content  

 Expansion of subsistence agriculture 

 Expansion of commercial agriculture 

+ Extra data needed 

New technologies for energy from 
biomass or other alternative sources  

 Wood extraction for fuelwood 

 Wood extraction for charcoal 

++ 
Important in urban 
areas and in rural areas 
when there is transition 
to electricity as energy 
source 

Extra data needed 
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Appendix D – REDD+ MRV Stakeholders and Coordination 
 REDD+ MRV 
component 

 Relevant stakeholders and respective roles 
and responsibilities  

Suggested next steps  

MRV coordination / 
links to REDD+ 
policy/implementation 
 

 MRV coordination/chair - MoA 

 Cross-institutional REDD+ MRV task force 
as part of REDD steering committee: See 
following components for possible 
participants (e.g. Forest government 
institutions, EPA, Civil society, NGO)  

 Link to regional/local levels is necessary 

 Need to convey technical task force on MRV: stakeholders/members need to be discussed 

 Mandate to start action by MoA, and MoA will chair technical REDD MRV task force 

 Important step is Memoranda of understanding for cooperation between different institutes 

 EPA is the link to other sectors (CRGE) and is responsible for overall GHG inventory 

 Link to EPA necessary for policy  

 (Note: MoA has coordination of forest and agriculture sector including forest and agricultural 
policies) 

NFM/MRV monitoring 
– remote sensing 

Responsible for Acquisition of Remote 
Sensing Data: 

 EMA 
Primary Users:  

 MoA  

 NMA  

 MWE 

 EPA 

 IBC  

 State forest enterprises 
Secondary Users: 

 Higher education/research 
institutions 

 CSA 

 EWCA 

 NGO 

 Create institutional set-up for coordination of remote sensing data and for data flows between 
different users  

 New REDD+ MRV task force should take action on this 

 Link to national data management system important 
 

NFM/MRV monitoring 
– forest inventories  

Responsible for coordination: 

 MoA (responsible, collecting) 
Contributors: 

 MWE 

 IBC  

 Forest enterprises 

 Higher education/research (e.g. FRC) 

 CSA 

 MoA will take the lead, and will coordinate 

 Linkage to other contributors important 
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 EWCA 

 NGOs (FARMAfrica, etc.) 

NFM/MRV analysis   Part of NFM/MRV monitoring components 

National data 
management 
infrastructure 
 

Existing initiatives: 

 ETHIO-EIN (coordination by EPA; MoA 
member) 

 National Spatial Data Infrastructure 
(NDSI; MOA is a member) 

 National CRGE registry system (EPA) 

 IT centre (MoA) – upgraded to 
accommodate larger system (ETHIO-sys) 

 Assessment whether this infrastructure can start from and link with existing infrastructure or if 
there is a need to create new overall infrastructure 

 New REDD+ MRV task force should take action on this 

REDD+ international 
reporting  

 Reporting is done through EPA  EPA is lead, link to MoA and/or new REDD+ MRV task force necessary 

NFM/MRV training – 
capacity building 
 

 Relevant for all mentioned stakeholders 
in this table 

 Extra mandate for REDD+ MRV technical task force to assess capacity gap and initiate short and 
long term capacity building and trainings  

 Higher education institutions start with trainings 

 Link to existing trainings/capacity building: 

 Training system at EMA (RS and GIS) 

 Higher education (specialist training on forest monitoring) 

 Access to international training and initiatives to provide capacities (FAO, UN-REDD,…) and 
South-south cooperation (supported by UN agencies, etc…) 

 Institutional capacity, organizational capacity 

 Building critical mass – need somebody to train people to make it resilient 

 Create awareness at all levels  

NFM/MRV research – 
continuous 
improvements 

Higher education and research institutes should contribute to improve monitoring systems (see Section 4.4.2) 
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Appendix E – Involvement of higher education and research institutions 
Time scale Role of higher education 

and research 
institutions in REDD+ 
monitoring and capacity 
building  

Thematic foci and areas of 
engagements 

Relevant organizations 
and research partners 

Existing 
capacities 

Priorities and next steps 

Short-Term Identifying gaps in the 
process of implementing 
MRV 

Data, quality, methods, accuracy, 
models, analysis and interpretation 
Drivers 
Levers 

EIAR (FRC), RARIs, HU 
(Wondo Genet), MU, IBC, 
Harromaya U,  
 

Technical staff 
Facilities (GIS lab. 
Other labs) 
 

Defining forests (ecosystems 
that should be included in 
REDD+)  
Review existing research 
outputs, 
Adapting and setting standards 
Methodology development 
(procedures, tools)  
Develop/validate biomass 
models 
Drivers 

Training  Inventory  
GIS & RS 
Carbon accounting 
Data management 
 

HU (Wondo Genet), MU, 
IBC, Harromaya U, EIAR 
(FRC), RARIs 
 

Technical staff 
Facilities (GIS lab. 
Other labs). 
 

Inventory  
GIS & RS 
Data management 
 

Networking Information exchange 
Engaging stakeholders and 
international partners in new 
initiatives 

HU (Wondo Genet), MU, 
IBC, Harromaya U, EIAR 
(FRC), RARIs, AAU and 
other stakeholders 
 

ICT services 
collaborative 
research 
 

Information Exchange 

Supporting data 
management 

Providing scientific and technical 
information 
Generating data on sustainable forest 
management for vegetation types 
Support in data analysis and national 
data infrastructure, develop software 

HU (Wondo Genet), MU, 
IBC, Harromaya U, EIAR 
(FRC), RARIs, AAU and 
other stakeholders 

ICT services 
collaborative 
research 

Vegetation changes 
sustainable forest management 
carbon accounting 
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Time scale Role of higher education 
and research 
institutions in REDD+ 
monitoring and capacity 
building  

Thematic foci and areas of 
engagements 

Relevant organizations 
and research partners 

Existing 
capacities 

Priorities and next steps 

Medium-term Training MSc Training HU (Wondo Genet), MU, 
Harromaya U. 
 

Technical staff 
Facilities (GIS lab. 
Other labs) 
 

Resource inventory, Bio-energy 
development, Geo-information, 
Forest information systems, 
Carbon management, 
Alternative energy 

 Research Baseline data and time series 
monitoring of  carbon and co-benefits 
Carbon stock changes (accounting) for 
different  vegetation types (forest 
types) 
Vegetation dynamics (natural, 
anthropogenic-land use change, fire 
Improving field methodology 
Identifying alternative livelihoods 
Impact assessment of the existing 
interventions (e.g.PFM) 
- establishing permanent plots 
(vegetation zones) 
-Technology generation (tools, 
methods and procedures) 
-Undertake annual reviews on 
procedures and identifying 
gaps/challenges 

EIAR (FRC), RARIs, HU 
(Wondo Genet), MU, IBC, 
Harromaya U, Professional 
society 
 

Technical staff 
Facilities (GIS lab. 
Other labs) 

Carbon accounting for different  
vegetation types (forest types) 
Improving field methodology 
Improving Tier levels 

Long-term Training PhD HU (Wondo Genet), MU, 
Harromaya U., (external 
collaboration) 

Technical staff 
Facilities (GIS lab. 
Other labs) 

Resource inventory, Bio-energy 
development, Geo-information, 
Forest information systems, 
Carbon management, 
Alternative energy 

 


