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Executive Summary

This report synthesises the processes and outputs
from capacitybuildingactivities thatexposed three
groups of trainees in Rwanda to the Economics of
Land Degradation Initiative’s 6+1 step methodol-

ogy.

Land degradation in Rwanda is a pervasive prob-
lem. High population density, steep slopes and plen-
tiful precipitation combine with povertyand unsus-
tainableland management practicesin the context
of a changing climate, causing high levels of soil
erosion and deforestation. Improving Rwanda’s
conservation of land resources is essential to the
long-term viability of agriculture and the liveli-
hoods it underpins, yet policymakers lack numeri-
calinformation about the economiclosseslinked to
inactiononland degradation, aswell as the gainsto
be made through investments in conservation
efforts. To adequately undertake environmental
valuation requires capacity building, and a pool of
trained, in-country personnel with the skills and
knowledge to apply the necessary methodological
approaches. The role of the ELD Initiative in the
framework of the Reversing Land Degradation in
Africa through Scaling-up Evergreen Agriculture pro-
ject targets this need.

Over the period 2018-2020, The ELD Initiative held
training workshops on the use of different environ-
mental valuation and research methods, culminat-
ing in the development and execution of research
studies linked to topics of national interest when it
comesto tacklingland degradation. Capacity build-
ing activities involved a range of classroom based
lectures from international experts, discussion
groups, site visits and computer based exercises.
Application of these new skills took place through
primary data collection and analysis, through stud-
ies that applied the ELD 6+1 step methodology and
which were designed and executed by the trainees.

Studiesled by the University of Rwanda (UR) focused
on the economicvaluation of twoland degradation
cases, one in each of Western and Eastern Rwanda.
The Eastern study focused on an urbanisation gra-
dient in Nyagatare, considering the role of trees as
providers of ecosystem services. The Western study
examined the proposed Gishwati-Mukura forest

corridor, estimating costs and benefits of planned
reforestation and afforestation activities for land
users and the costs of relocation for those who
would have to move outside the area to enable its
conservation. The University of Lay Adventists of
Kigali (UNILAK) led the study in Southern Rwanda,
which examined soil and water conservation strate-
giesincluding agroforestry and terracing.

All groups undertook primary data collection and
provided estimations of the costs and benefits asso-
ciated with different sustainableland management
options, with a view to identifying those practices
thatare economicallyviable over their chosen time
frames. All groups found that taking action and
moving away from the Business as Usual case is gen-
erally more profitable in thelong run. In turn, such
actions could support progress towards interna-
tional goals and targets seeking land degradation
neutrality.

As capacity is built further and more wide-ranging
studies are undertaken, building on the environ-
mental valuation skills base developed through this
project, decision-makers and administrators can
gain new insights into the economic consequences
ofland degradation and the costs and benefits asso-
ciated with different options for action. Provision of
further valuations could also be used to inform
budgetary allocation to support specific sustaina-
ble land management measures, helping advance
Rwanda’s progress towards the Sustainable Devel-
opment Goals.
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About the ELD Initiative and the “Reversing
Land Degradation in Africa through Scaling-up
Evergreen Agriculture” project

Land degradation, desertification, and droughtare
widespread globalissues thatincreasingly threaten
our environment. Theylead to aloss of services from
land and land-based ecosystems that are necessary
for humanlivelihoodsand economic development.
Food production, water availability, energy secu-
rity, and other services provided by ecosystems are
jeopardised by the ongoingloss ofland and soil pro-
ductivity.

Desertification already affects around 45 per cent
of the African continent (ELD Initiative 2017), indi-
cating an urgent need for action. Failure to act on
this threat would have serious negative impacts on
economic and sustainable development opportuni-
ties.

The Economics of Land Degradation (ELD) Initiative
isaglobalinitiative established in 2011 by the Euro-
pean Union (EU), the German Federal Ministry for
Economic Cooperationand Development (BMZ)and
the United Nations Convention to Combat Deserti-
fication (UNCCD). The Initiative provides specific
scientific support to decision makers at national
andinternationallevels. Abroad network of partner
experts and institutions supports the Initiative,
which aimsat transforming the global understand-
ing of the economic value of productive land and
improving stakeholder awareness of socio-eco-
nomic arguments to promote sustainable land
management.

The ELD Initiative provides ground-truthed tools
and assessments that allow stakeholders to under-
take cost-benefit analyses of land and land uses
through total economic valuation and include this
information in decision-making. The Initiative is
coordinated by the ELD Secretariat, hosted by the
Sector Project BoDeN within the German Interna-
tional Cooperation (GIZ) in Bonn, Germany.

Land degradation is explicitlyincluded in objective
15 of the United Nations’ sustainable development

goals (SDGs), which have been adopted in 2015. SDG
15 aims at “protecting, restoring and promoting sus-
tainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity 1oss”.

SDGtargets15.3and15.9aim atachievingland deg-
radation neutrality as well as at the integration of
ecosystems and biodiversity values into national
and local planning. At the international level, the
United Nations Convention to Combat Desertifica-
tion (UNCCD) has been appointed as custodian
agency for SDG 15.3 and, by developing economic
arguments, the ELD Initiative complements the
work of the scientific and technical committee of
the Convention.

Land degradation is a complex problem, affecting
many aspects of human life, which means that it
cannotsimplybeeliminated by implementing tech-
nical or technological measures. The fight against
degradation rather requires holistic measures,
which will then simultaneously enable progress to
reduce poverty (SDG 1), improve food security (SDG
2),sustainably manage water and waste water (SDG
6), enhance economic development (SDG 8), encour-
age sustainable consumption and production (SDG
12), improve adaptation to climate change (SDG13),
and to contribute to freedom and justice (SDG 16).

The Project Reversing Land Degradation in Africa by
Scaling-up EverGreen Agriculture started in 2017, and
aims to improve livelihoods, food security and cli-
mate change resilience by restoring ecosystem ser-
vices. The project target countries are Ethiopia,
Ghana, Kenya, Mali, Niger, Rwanda, Senegal, and
Somalia. The action is financed by the European
Union and co-financed by the German Ministry for
Economic Cooperation and Development (BMZ). It
is carried out jointly by the ELD Initiative and the
World Agroforestry Centre (ICRAF).



Therole of the ELD Initiative within this projectis to
raise awareness of the threats and opportunities of
different land use options by supporting and com-
municating cost-benefit analyses in each target
country. Atthe same time, the Initiative extends the

capacity of national institutions and experts to
assess the economic benefits of investments in sus-
tainable land management in consideration of the
costs of land degradation.

1
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Introduction

Morethan 3.2billion people globally are affected by
land degradation (IPBES, 2018). Land degradation
reduces the ability of natural capital to deliver eco-
system services and benefits to people. This in turn
reducesfood, energy and water security, undermin-
ing humanwellbeing and progress towards the Sus-
tainable Development Goals (SDGs) and the broader
2030 Agenda for Sustainable Development.

The SDGs comprise 17 goals and 169 associated tar-
gets. SDG 15 urges countries to protect, restore and
promote sustainable use of terrestrial ecosystems, sus-
tainably manage forests, combat desertification, and
haltandreverseland degradation and halt biodiversity
loss. SDG Target 15.3 aims to: combat desertification,
restore degraded land and soil, including land affected
by desertification, drought and floods, and strive to
achieve a land degradation-neutral world by 2030. The
indicator adopted to measure achievement of SDG
target15.3isthe proportion ofland thatis degraded
over the total land area, while land degradation
neutrality (LDN) is assessed at country level using
three indicators: soil organic carbon, land use
change and net primary production.

In Rwanda, land degradation is a pervasive prob-
lem. Challenges of a high population density, steep
slopes and plentiful precipitation combine with
povertyand unsustainableland management prac-
tices in the context of a changing climate. Improv-
ing Rwanda’s conservation of land resources is
essential to the long-term viability of agriculture
and the livelihoods it underpins. The necessity of
doing thisisacknowledged within national policies
thatseektoadvance towards sustainabilityand sup-
portthe SDGs. The country further joined the Bonn
Challenge in 2011, a global effort to restore 150 mil-
lion hectares (ha) of the world’s deforested and
degraded land by 2020. As part of this initiative,
Rwanda pledged to achieve countrywidereversal of
degradation, restoring 2 million ha by 2020. With
such promises being made on the international
stage, itbecomesincreasingly important notjustto
restore degraded ecosystems butalso to better con-
sider the impact of human actions and land man-
agement practices thatboth cause and can remedi-
ate environmental degradation.

Economicvaluation of ecosystem services offers an
approach thatcan provide numerical estimates that

can inform decision-makers about the economic
losses linked to inaction on land degradation, as
well asthe gains tobe made through investmentsin
conservation efforts (ELD, 2015). The value of Rwan-
da’s ecosystems has not yet been fully explored and
this can result in undervaluation of the country’s
environmental assets. At the same time, to ade-
quately undertake environmental valuation
requires capacity building, and a pool of trained,
in-country personnel with the skills and knowledge
to apply the necessary methodological approaches.

The work presented in this report synthesises the
processes and outputs from capacity building activ-
ities that exposed three groups of trainees in
Rwanda to the Economics of Land Degradation Ini-
tiative’s 6+1 step methodology (ELD, 2015). Groups
were trained in the use of different methods, with
the capacity building culminating in their develop-
ment and execution of research projects linked to
topics of national interest when it comes to tackling
land degradation. Groups provided estimations of
the costs and benefits associated with different sus-
tainable land management options, with a view to
identifying those practices that are economically
viable over their chosen time frames. As capacity is
built further and more wide-ranging studies are
undertaken, these kinds of valuations can start to
provide decision makers and administrators with
new insights into the economic consequences of
land degradation and options for action. Provision
of further valuations could also be used to inform
budgetary allocation to support specific sustaina-
bleland management measures.

Theleadinstitutionsengaged in thelearning process
and undertaking data collection were the University
of Rwanda (UR; the only public University in Rwanda)
and the University of Lay Adventists of Kigali (UNI-
LAK;a private university owned and operated by the
Federation of Adventist Parents Associations for the
Development of Education in Rwanda). UR’s efforts
focused on the economic valuation of two land deg-
radation cases, one in each of Western and Eastern
Rwanda. The Eastern study focused on an urbanisa-
tion gradient in Nyagatare, considering the role of
treesas providers of ecosystem services. The Western
study examined the proposed GishwatiMukura for-
est corridor, considering costs and benefits of
plannedreforestation and afforestation activities for



land users with different dominant crop types and
the costs of relocation for those who would have to
move outside the area to enable its conservation.
UNILAK led the case study in Southern Rwanda,
which examined soil and water conservation strate-
giesincluding agroforestry and terracing in a catch-
ment in the District of Nyanza, Busasamana Sector,
Kibinja Cell. Appendix1lists the participantsin each
of the three case study groups. Groups were heavily
male dominated, despite efforts to engage female
trainees in the process.

The broad focal topics for groups to consider were
initially identified in a participatory kickoff work-
shopinMarch 2018, which also involved processes of
stakeholder consultation to ensure policy priorities
werereflected in the topic areas. Topics were further
refined to develop the three case studies during an
ELD Training event held in July 2018. Study concept
notes were developed by the group members in a
demand driven approach between July and October
2018. Refinement of the concept notes was made fol-
lowing site visits in October 2018, which were
informed by recent maps of land degradation devel-

oped for the country (Figure1). Further training dur-
ing the site visits guided creation of the research
methodologies and protocols of questions to be
answered.

Training on data collection and analysis was also
provided in February and August 2019, with the
bulk of the primary data collected between July and
November 2019. Reports for each case study were
drafted by the three study groups (Bizimana et al.,
2019; Ndamageetal.,2019; Nyamihanaetal.,2019),
with results disseminated to regional and national
decision-makers and other key stakeholders
through the presentation of posters in a wider ELD
dissemination workshop held in Kigali in March
2020. Dissemination processes feed into efforts to
raise awareness and support decisions that deliver
social and economic gains from sustainable land
management practices in the respective regions of
Rwanda. They also underscore the need for further
capacitybuilding activities to supportenvironmen-
tal valuation studies in Rwanda, creating a critical
mass of personnel trained in environmental valua-
tion methodologies, in line with country needs.

FIGURE 1:

Map showing LDN hotspots (demarcated by stippled polygons) in Rwanda.
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INTRODUCTION

This report synthesises the core background and
main capacitybuilding processes followed by groups
working on three case studies, targeting different
aspects of the major types ofland degradation across
Rwanda. Together, the studies contribute tonational
level SDGvisionsof achieving LDN by building capac-
ity to offermore detailed information on the kinds of
sustainable land management practices that could
be implemented, and the related costs and benefits.
Overall, these efforts help to contribute positively
towards achieving SDG target15.3.

The case studies form a core part of the ELD Initia-
tive’s role within the overall Reversing Land Degrada-
tion in Africa by Scaling-up EverGreen Agriculture
project. Within the project, the ELD Initiative aims to
raise awareness on the threats and opportunities of
different land use options by building capacity to
support and communicate cost-benefit analyses in
each target country. At the same time as furthering
the skills of the individuals involved, the ELD Initia-
tive’s role extends the capacity of national institu-
tions to assess the economic benefits of investments

in sustainable land management in consideration of
the costs of land degradation.

The present report has been developed in the frame-
work of such a process at the national level and rep-
resents a synthesis of the main capacity building
activities. While the specific study areas in Western,
Eastern and Southern Provinces do not precisely spa-
tially coincide with the tree planting efforts of the
wider Reversing Land Degradation in Africa project
undertaken by the World Agroforestry Centre
(ICRAF), each case study explicitly includes a tree
component. The case study from Western Province
in the Gishwati-Mukura Corridor considers scenarios
thatinvolve planting both native and non-native tree
species. The case from Eastern Province in two cells
of Nyagatare (Akagali and Barija) assesses the value
of trees along an urban-rural continuum. Finally, the
case study from Southern Province focuses on Kib-
inja Cell, Busasamana Sector, Nyanza District in the
Mayaga agro-ecological zone, and assesses agrofor-
estry as one of its scenarios. Locations of the case
studies are shown in Figure 2.

FIGURE 2:

Map of case study areas
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Overall, the case studies form a major part of the
training process. Engagement in the case studies
exposes trainees tonew skillsand methodologies so
thatthey can provide quantitative information that
can help reduce the impacts of the major land deg-
radation processes, drivers and pressures faced by
the country, as well as shedding light on a range of
possible responses and their economic implica-
tions. Drivers and pressures include high levels of
soil erosion (especially in the west and north) and
challenges of deforestation. Around 40 per cent of
Rwanda is classified by the Food and Agriculture
Organization of the United Nations (FAO) as being
atvery high erosion risk, with 37 per centrequiring
soil retention measures prior to cultivation (State of
the Environment Outlook, 2015). Despite these chal-
lenges, by 2016, 78 per cent of the country’s terres-
trial area was protected against soil erosion and 4
per cent had secured access to irrigation. Between
1960 and 2007, Rwanda’s native forests declined
considerably, from an area coverage of 659,000 hec-
tares (ha) to 240,747 ha. In addition to quantitative
losses, forests have declined in condition and
become fragmented, driven largely by encroach-
ment for agriculture, ill-advised development pro-
jectsand overharvesting of forest products. Despite
theenabling policyand institutional environment,
adoption of sustainable forest management (SFM)
and sustainable land management (SLM) remains
limited in degraded areas, despite the range of pos-
sible responses that could be used.

Overall options to support SLM and SFM include
measures such as terraces on steeper slopes (which
are often in areas of high population density), on-
farm soil and water conservation measures such as
treebelts, contour belts, grass strips, contour bunds,
ridge planting of fodder grasses and climate-smart
agricultural practices (e.g. intercropping, use of
cover crops, mulching, improved fallow, reduced or
zero tillage, crop rotation and agroforestry) (Giger
et al., 2015). These practices reduce the erodibility
of the soil, improve the soil structure and its nutri-
ent and water holding capacities, enhance soil bio-
diversity and generally help to support resilience
(WOCAT, 2007).In degraded forestareas, responses
coverreforestation, naturalforestregeneration, use
and access restrictions and creation of new wood
lots to support demand for wood as an energy
source.

Rwanda has developed voluntary targets for LDN
with a view to strengthening SLM monitoring and

progress in several other frameworks and policies,
including the Rwanda Land Use and Development
Master Plan. The country has mainstreamed the
SDGsinto several of its national programmes, includ-
ing the National Strategy for Transformation and
Prosperity, aswell asinto National Budgetary alloca-
tions.SDGindicators and targets are currently being
integrated into appropriate sector and local govern-
ment plans and budgets, alongside the development
of appropriate monitoring and evaluation frame-
works. Rwanda recognises that although progress
towards LDNisreported atanational scale, solutions
will need to target multiple scales and embrace the
LDN hierarchy in its entirety through efforts that
avoid, reduce and reverse land degradation (Orr et
al.,2017) in both rural and urban areas.

In addition to the ELD Initiative’s focus on SLM, sev-
eral other organisations have been working to
develop decision support tools and methodologies
to supportinvestments in efforts to achieve LDN. It
is important that outputs from the capacity build-
ing exercises described here are viewed in context
together with other reports from organisations
such as Mott Macdonald, Terrconsult, as well as
ICRAF’sworkbeyond the Regreening Africa project.

In many countries the policy and development
landscapes are poorly aligned, with efforts in one
sector undermining efforts in another. Research
from a range of African countries (England et al.,
2017, 2018; Antwi-Agyei et al., 2018) highlights the
importance of cross-sector coordination and the
need to harness synergies and complementarities
amongstland managementoptionsso that multiple
SDGs canbe achieved through SLM and restoration.
Rwanda is one of the Africa’s leaders in moving
towards a more integrated and collaborative
approach through joint programming and land use
planning that takes into account the implications of
decisions for multiple sectors. Bringing together
the work and tools developed by different groups
forms animportant part of this process.

Highlights from some of the country’s many poli-
cies that are relevant to ensuring land quality in
Rwanda are synthesised in Table 1 (note: this list is
not exhaustive). Each of these policies can benefit
from the kinds of economic valuation methodolo-
gies and capacity building exercises presented in
thisreport.

15
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The 6+1 step approach of the ELD Initiative

The ELD component of the capacity building activi-
ties presented in this report follows the 6+1 step
methodological approach of the ELD Initiative,
which comprises six steps of evaluation followed by
an action phase:

1. Inception

2. Determination of geographical characteris-

tics
3. Identification of types of ecosystem services
4. Estimation of the total economic value of

each ecosystem service

5. Description of land degradation patterns
anddriversand

6. Subsequent analysis of cost and benefits of
different options

+1 Step: Take action!

Gishwati-Mukura National Park is located in one
of the most densely populated areas of Rwanda, with
high concentrations of refugees and resettling Rwan-
dans. The forest area covers 34.58 km? (15.70 km?2 of
which is Mukura forest and 19.88 km? of which is
Gishwati forest, separated by approximately 26 km).
The two forests are remnants of a continuous native
forest that once covered the Congo-Nile Ridge. The
areais characterised by high mountains (2000 - 3000
m) and deep narrow valleys.

Population pressure and various unsuitable
development projects led to deforestation of these
areas as they were converted for human settlements,
grazing land, crop land and tree plantations (mostly
Eucalyptus), while unsustainable agricultural prac-
tices have led to reduced yields and driven forest
adjacent communities to seek alternative livelihoods.

There are overlaps between the different steps
allowing for flexible, non-linear application of the
methodology tofiteach study context, according to
local demands and capacities.

Step 1: Inception

Each group identified the scope, location, spatial
scale and strategic focus of their study, based on
stakeholder consultation and secondary data. This
exposed the groups to methods such as literature
review of both academic and grey literature, policy

review, site visits and stakeholder consultations,
allowing them to prepare background materials on
the socioeconomic and environmental context of
their assessment. Boxes 1 -3 summarise the main
environmental and socioeconomic contextsin each
case study.

This has led to increasing pressure on the remaining natural forests in form of growing encroachment,
poaching and other types of illegal resource extraction.

The two remnant forests were established as a national park in 2015 by the Law N°45/2015 of 15/10/2015
(Government of Rwanda 2016) to protect the remaining flora and fauna. The area is prone to erosion, soil
fertility loss, landslides and flooding. Major stakeholders in this region are farmers who will benefit from
restoration and other stakeholders in local government who need essential information to aid the imple-

mentation of SLM practices.



Nyagatare is a town in Rwanda’s Eastern Province
close to international borders with Tanzania and
Uganda. The wider Nyagatare administrative area
covers an area of 158 km?2 with a growing population
of >100,000 people. Altitude ranges from 1333 - 1541
m, with slope gradients of 2 - 15 per cent. Nyagatare
faces challenges of environmental degradation due
to high biomass consumption, deforestation and
rapid urbanisation.

Currently, the area outside the main urban centre
is largely used for livestock and farming, with low
numbers of trees (mostly eucalyptus) in residential
areas, and sparse tree cover around compounds. The
district has rolled out a draft master plan for con-
struction of a new town for about 19,000 people as
part of a vision to become a key national commercial
city. Building and equipping model villages according
to modern settlements in the newly urbanised areas is among the priorities. Currently there is one such
village and 13 more will be built to have one in each sector. At the same time, a need has been identified for
watershed rehabilitation and afforestation, including trees in urban areas.

Mayaga is a low altitude, dry and hot savannah
region in the south of Rwanda that harbours 0.14 per
cent of native forests and 10 per cent of man-made
plantations of Rwanda'’s total forested area. The 555
ha of native forests and the many scattered patches
of indigenous forests host important biodiversity
and carbon stocks and provide critical watershed
services to the agricultural landscapes surrounding
them. Forest degradation has taken three pathways
in Mayaga: quantitative loss, qualitative loss and
fragmentation caused largely by encroachment for
agriculture and overharvesting of forest products.
Land degradation is widespread, with 22 per cent of
land in Mayaga being affected by flooding, landslides
or destructive rains that wash away the soil. SLM
practices such as agroforestry and terracing have
been identified as suitable for the area. Preferred
tree species include Eucalyptus, Greveria, Caryandra,
Licena and fruit trees such as avocado, mango, orange, lemon and papaya. While Eucalyptus is the dominant
species, fruit trees are used for agroforestry.

Kibinja cell which is the focus of this case study, has a population of 3,514 people, 88 per cent of which
depends on agriculture undertaken on small and fragmented plots of land. The main crops include beans,
maize, banana, cassava, soya, sweet potato, Irish potato and sorghum, as well as cash crops such as rice
and coffee. Most of the land is not irrigated. Most crops are grown for subsistence purposes, with the sale
of agricultural products not being due to surpluses but because households need cash to meet other needs
such as medical bills, school fees and other household needs.
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Step 2: Geographical characteristics

Step 2 involves defining the geographic and eco-
logical boundaries of the study areas identified in
Step 1. Groups undertook an assessment of quantity,
spatial distribution and ecological characteristics
of land cover types that are categorised into agro-
ecological zones and analysed the information

through a Geographical Information System (GIS).
Maps are shown below to illustrate this step (Fig-
ure 3a-c). Methodologically, this encompassed land
cover mapping and analyses of secondary land use
data, while site visits provided additional informa-
tion toaugment the information collected in Step 1.

FIGURE 3:

Study site locations for the (a) Western; (b) Eastern and (c) Southern Provinces, as presented

in the individual group reports.
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(a) Western Province - Gishwati-Mukura corridor site location
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(c) Southern Province - Mayaga agro-ecological zone
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Step 3: Types of ecosystem services
Thethirdstepinthe ELD ‘6+1’ methodologyinvolves
identifying and analysing stocks and flows of all
ecosystem services for each land cover category
identified in Step 2. Acknowledging the constraints
of limited available resources and time, groups
instead categorised the possible ecosystem services
in the study areas using the Millennium Ecosystem
Assessment’s four categories (provisioning, regulat-
ing, supporting and cultural) and prioritised which
categories to focus on in Step 4 following group dis-
cussions (Figure 4).

All groups focused mostly on provisioning services
given these are key to livelihoods in the case study
areas. For example, in Western Province, the major-
ity of people around Gishwati and Mukura National
Park are farmers who prioritise growing multiple
crops to support their livelihoods, including Irish
potatoes, maize, peas, wheat and tea. This meant
that provisioning services were very important
here. Alongside these, the Western and Eastern
Province groups also included climate regulation
(carbon storage) for one of their scenarios.

FI1GURE

4 :

Rwanda LandscapeStep 4: Roles of ecosystem services and economic valuation




INSIGHTS FROM CAPACITY BUILDING ON THE ECONOMICS OF LAND

Based on the ecosystem service categories listed
above, each group developed a set of scenarios to
test against a Business as Usual (BAU) scenario that
estimated the economicvalue of the chosen ecosys-
tem servicesin terms of costs and benefits of the cur-
rent (baseline) situation. Allgroups used a combina-
tion of methods such as secondary data analysis,
focus group discussions, benefit transfer methods
(drawing on figures from similar contexts if no
locally available data could be found) and inter-
views with key informants. This provided informa-
tion on known or estimated costs and benefits
under current conditions. The same methods were

used to collect comparable data under a range of
action scenarios summarised under Step 6. The
group working in Eastern Province considered car-
bonstorage valuesas akey partoftheirstudyandin
addition to information gathered through inter-
views and focus group discussions, inventoried four
plots of indigenous forestand seven plotsin areas of
other land use, in order to measure key variables
related to carbon storage in trees and biomass (Fig-
ure5).

variables related to carbon storage.

ELD
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Step 5: Patterns and pressures

The groups cross-checked the major pressures and
patterns of land degradation, along with its drivers
that they had identified from the literature with
information from key informants, focus group par-
ticipantsand other stakeholders. Participatory pro-
cesses that engage stakeholders such as land users
in data collection can provide a useful kind of
ground-truthing and offer important insights that
are not necessarily available in the literature
(Stringer, 2009). On the basis of the new information
gleaned under Step 5 and combined with the knowl-
edge gained under Steps 1-4, each group identified
various actions that could address the main land
degradation challenges in each location.

Step 6: Cost-benefit analysis and deci-
sion-making

In addition to BAU scenarios, each group developed
arange of other action scenarios to test, allowing
them to identify whether the proposed land man-
agementstrategies would resultin netbenefits over
defined time frames. This helped them to provide
information on which actions are economically
desirable. If there is a long return on investment
period, thiskind of information canindicate where
policy support could assist land users through
mechanisms such as subsidies, which have been
shown elsewhere to be useful policy options in
reducing the upfrontinvestment costs to land users
(Dallimer et al., 2018). The scenarios selected by
each case study group are synthesised in Table 2.

TABLE 2:

Action scenarios for the three Rwanda case studies*

Western BAU SLM (terracing and soil
Province fertility management)
Eastern BAU Retention of indigenous
Province trees
Southern

. BAU Terraces
Province

Restoration with nonnative | Restoration with indigenous
species and resettlement species and resettlement

Afforestation

Agroforestry Agroforestry and terracing

* More detail is provided on the scenarios for each group in Section 3.

Foreach of the scenarios, groups collected informa-
tion on the input costs (including the physical mate-
rials such as seeds, labour, fertilisers, manure and
pesticides, tree seedlings, terraces and any compen-
sation paid to land users if they were relocated as
per the Western Province case, as well as the costs
oflabour and any equipment used). Transport costs
and opportunity costs for SLM options where land
was taken out of production were not considered.
Benefits were calculated inrelation to market prices
of harvests (of crops and timber products) and the
market prices of carbon and tourismincome, where
applicable.

Sampling and stakeholder participation

Throughout the application of the ELD 6+1 Step
methodology, each group adopted a slightly differ-
ent approach to the selection of stakeholders, key
informants and focus group participants. It was
oftenimportantto first meet with the Sector Execu-
tive Secretaries of sampled sectors in order to
explain the purpose of theresearch, meetlocal cul-
tural expectations and gain recommendations
aboutwho should be involved. Although itisrecog-

nised that this can introduce bias to participant
selection processes, the relevance of focus group
participants could be assured inrelation to the spe-
cificquestions being answered. For example, in the
Western Group, focus group participants all used
land in the study area and comprised farmers, pas-
toralists, tea growers, forestowners, minersand bee
keepers. This ensured participants from a range of
different groups were involved. In this case, six
focus groups were convened, with the total number
of participants being 72 people.

For the group working in Eastern Province, primary
data collectionbegan with areconnaissance survey
thatinvolved physical observations and discussions
with Nyagatareresidents and other stakeholdersin
the district. This informed selection of Nyagatare
cell (urbanised) and Barija cell (due to be urbanised)
for more in-depth data collection to take place
using focus groups. Within each cell, two villages
were selected for sampling, with ten households
sampled in each (total n=40) using a systematic
stratified random sampling method. Selection of
participants covered households that had lived in



the area for at least five years, while also seeking a
gender balance as far as possible.

In the work undertaken in Southern Province, indi-
viduals from the local administration and the Sec-
tor Executive Secretaries were first consulted in
interviews. For the BAU focus group, community
members were selected from the population of
3,514 inhabitants of four villages in Kibinja Sector,
ensuring upstream, central and downstream parts
of the area were covered. Snowball sampling was
then used to identify focus group participants,
starting with each village leader. To be eligible to

take part in the focus groups, participants had to
own land in Kibinja Sector of at least 0.5 ha, be a
farmer with regular production, and have resi-
dence in Kibinja. Each village provided eight mem-
bers, giving a total number of 24 participants. The
same process was followed in the sampling process
to obtain data for the other scenarios, with each of
the three scenario discussions involving eight par-
ticipants. For participation in the scenario focus
groups, it was necessary to ensure participating
farmersused terraces, agroforestry and a combina-
tion of both agroforestry and terraces.
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Results

Western Province

The group working in Western Province compared
the cost and benefits of four different scenarios for
therestoration or continued use of the Gishwatiand
Mukura corridor. The scenarios were:

1) Businessasusual (BAU), whichrepresented
the currentpatternsoffarmingandlanduse;

2) Implement sustainable land manage-
ment practices including terracing and
soil fertility management while continuing
to allow farming within the corridor;

3) Implementforestrestorationbyplanting
and retention of non-native eucalyptus
tree species. Under this scenario, a further
cost is the relocation and resettlement of
communities currently living and farming
within the corridor. Benefits were firewood,
pole and timber production;

4) Implementforestrestorationbyplanting
and retention of native tree species (e.g.
Hagenia abyssinica, Poliscias fulva, Newtonia
buchananii, Parinari excelsa, Myrianthus hol-
stii, Sapium ellipticum and Macarianga mild-
braedii). As with Scenario 3, a further cost is
the relocation and resettlement of commu-
nities currently living and farming within
the corridor. Additional benefits included
tourismrevenues and carbon sequestration.

Costsassociated with farming for Scenarios1and 2,
and plantation establishmentand management for
Scenarios 3 and 4 are presented in Table 3. Benefits
were calculated for each Sector that the corridor
would cover and included outputs from farming
and forestryactivities aswell as ecotourism and car-
bon sequestration for Scenario 4 (restoration with
native species).

For calculation of net present values (NPVs), the
group used a discount rate of 9.18 per cent and a
20-year time horizon (Table 4). Sensitivity analyses
explored how altering the discount rate, input
prices and output prices by increases and decreases
of 25 per cent, 50 per cent and 100 per cent led to

proportional changes in the NPV for the four sce-
narios. The Group concluded:

(i) ForScenariol(BAU), NPVwasmostsensitive
to alterations to the output prices received
byfarmers, such thata?25 per centincrease
in output prices leads to a 176 per cent
increasein NPV;

(ii) For Scenario 2 (Sustainable Land Manage-
ment), a doubling of the discount rate led
toa349 per centincrease in NPV;

(iii) For Scenario 3 (Restoration by Non-native
Species), NPV is more or less equally sensi-
tive to variationin discountrate, inputand
output prices; and

(iv) For Scenario 4 (Restoration by Native Spe-
cies), NPV was most sensitive to alterations
in output prices, followed by the discount
rate, and then input prices.
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RESULTS

TABLE 4:

Summary of total costs and annual benefits and NPV associated with each scenario in the

Western Province

Business as Usual 3,040,799 8,198,476 21,915,103
Sustainable land management practices 7,175,098 8,089,977 34,048,664
Restoration with non-native tree species 36,008,155 13,402,788 -9,494,382

Restoration with native tree species

* Costs shown in USD

40,315,659 33,450,724 40,690,478

Note: These results are based on calculations by the group working in Rwanda’s Western Province.

Keyrecommendationsaccording to the study by
the Western Province group

Further data collection and analyses are required
to verify the costs and benefits presented here and
to validate the conclusions. However, based on the
data and calculations presented by the Western
Group as part of their training, suitable initiatives
for the ELD 6+1 Take Action Step could include the
following actions:

Possible actions for land users:

Farmers in Western Province should invest
in sustainable land management practices
such as terracing, as doing so offers them
higher yields and a better NPV in compari-
son to the BAU scenario.

Given the sensitivity of NPV of the scenar-
ios to both input and output prices, farm-
ers would benefit from being able to better
negotiate the prices for their agricultural
products. Improved organisation of farmers
into cooperatives could help with achieving
this.

Possible actions for the private sector:
Sensitivity to input prices has substantial
impact on NPV so there is a need for the pri-
vate sector (including agricultural dealers)
to provide agricultural inputs (fertilisers,
pesticides and veterinary medicines etc)
at affordable prices. Achieving this may
require dialogue with policy makers to
ensure fairness to both farmers and the pri-
vate sector.

Possible actions for policy and decision-makers:
Government Ministries could consider sub-
sidising SLM practices to encourage their

uptake, especially where farmers currently
bear the burden of upfront costs.

Adequate agricultural extension and train-
ing is needed particularly to help farmers
to keep records of their investments in the
land and toraise awareness of thereturnson
investment for different SLM options.
Government Ministries should facilitate the
use of indigenous tree species for afforesta-
tion projects, given the high NPV this sce-
nario offers.

The Government should avoid the promo-
tion and use of non-native species for affor-
estation projects as their NPV is low, or even
negative, and they offer fewer additional
benefits compared to native species.

Eastern Province

The group working in Eastern Province conducted
cost-benefit analyses (CBA) of three different sce-
narios for the planned expansion and urbanisation
inand around Nyagatare City. Their chosen scenar-
ios were:

1. Businessasusual (BAU). Thisscenariorepre-
sented the current patterns of urban expan-
sion, farming and land use;

2. Retainingindigenoustreesinthelandscape;

3. Increasing forest covervia afforestation.

For all scenarios, the Eastern Province group
included the economicvalue of commercial timber
species, fuelwood, wood for local construction and
non-timber forest products (such as fruits and
medicinal plants). The market price of carbon
sequestered was also included. The group used
their own tree survey data under the differentland
uses that the three scenarios represent to underpin
calculations of costs and benefits. The Eastern
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Group did not include the costs and benefits associ-
ated with agriculture nor with the conversion of
land to urban uses in their analyses. Results, there-
fore, solely refer to how the value of forest products
and carbon vary across the three scenarios.

For calculation of NPVsin this CBA, the group used
a discount rate of 9.18 per cent and a 17 year time

horizon (Table 5). The NPV for the Afforestation Sce-
nario was substantially higher than the other sce-
narios. Sensitivity analyses explored how altering
the discountrate, input prices and output prices by
increases and decreases of 25 per cent, 50 per cent
and 100 per cent altered the NPV for the scenarios.
In all but one case, the Afforestation Scenario still
offered the best NPV (Table 6).

TABLE 5:

Net present value, total benefits and total costs, in USD, associated with three scenarios for
tree and forest management for the Nygatere City, Rwanda.

Business as Usual 58,454 248,679 107,949
| Retention of indigenous trees | 59,393 | 28,731 | 12,601 |
Afforestation 248,117 107,849 122,110
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Keyrecommendationsaccording to the study by
the Eastern Province group

Further data collection and analyses would be
required to verify conclusions. However, based on
the data and calculations presented by the Eastern
Group as part of their training, suitable initiatives
for the ELD 6+1 Take Action Step would be:

Possible actions for land users:
Landusersin Nyagatare city should carry out
afforestation due to its higher NPV. Benefits
include a contribution to climate change
mitigation.

Possible actions for the private sector:

Given the benefits associated with trees in
urban areas, the private sector needs to take
a lead in prioritising green urbanisation.
Real estate developers should seriously con-
sider findings from environmental impact
assessments during implementation of con-
struction projects and actively seek ways to
make their developments greener.
Financial institutions could usefully avail
assistance toresidents who want to investin
afforestation by offering loans that are sub-
sidised.

Possible actions for policy and decision-makers:
Due to the high NPV and wider societal and
environmental benefits associated with
trees in urban areas, policies should be
streamlined to promote the retention and
planting of trees as urbanisation proceeds.
Policy and decision makers should provide
practical decision support tools to help
local populations select and plant suitable
and profitable native tree species, as well as
ensuring tree nurseries are supported.

Southern Province
The group working in Southern Province compared
the costs and benefits of three different scenarios
for the uptake of sustainable land management
practices across a catchment. The scenarios were:
1. Business as usual (BAU). This scenario rep-
resented the current patterns of farming of
beans, maize and cassava in the absence of
proposed SLM. Analysis assumed the initial
use of organic fertilisers in farming, good
qualityseeds, inthe absence of any pesticide;
2. Implementing the SLM practice of terracesin
addition to current farming practices for the

same three crops considered under the BAU
scenario (beans, maize and cassava);

3. Implementing the SLM practice of agrofor-
estry;

4. Implementing both terracing and agrofor-
estry.

For all scenarios, the group working in Southern
Provinceincluded the costs and benefits associated
with producing the main three crops. For the SLM
practices, additional costs associated with the con-
struction and maintenance of the practice were
included. Additional benefits included changes to
yields for crops and, for agroforestry, timber and
non-timber products. Market prices for all products
were used to translate yields into output prices.

For calculation of NPVs as part of their CBA, the
group used adiscountrate of 9.8 percentand a time
horizon from 2019 to2030. An end point of 2030 was
choseninorder tomap onto the end of the SDGs. All
calculations were performed for a 0.5 ha plot of
land, with two seasons of crop production per year,
but data are presented per one ha. The group also
carried outsensitivity analyses to explore how alter-
ing the discount rate by increases and decreases of
25 per cent, 50 per centand 100 per cent altered the
NPV for the scenarios (Table 7). Across all three
crops, undertaking some form of SLM practice
offered higher NPVsthan continuing to farm under
the BAU scenario. For beans and cassava, agrofor-
estry and terracing offered the highest NPV, irre-
spective of discount rate. For maize, sensitivity
analyses revealed that in some circumstances
undertaking agroforestry alone could offer ahigher
NPV than doing it in conjunction with terracing.
Thehigher NPVsassociated with SLM practices were
due to increased yields and, for agroforestry, as a
result of profits from timber and non-timber prod-
ucts.
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Keyrecommendationsaccording to the study by
the Southern Province group

Further data collection and analyses would be
required toverify the figures and conclusions. How-
ever, based on the data and calculations presented
by the Southern Group as partof their training, suit-
able initiatives for the ELD 6+1 Take Action Step
would be:

Possible actions for land users:
Land users should implement agroforestry
as an economically sound SLM practice. Ter-
racing can be used if slopes are suitable. The
combination of terracing and agroforestry
offers the highest NPV for farmers across
three crop types (beans, maize, cassava).

Possible actions for the private sector:
The private sector could assist in the uptake
of SLM practices through enhancing farmer
access to finance so that they can invest in
the upfront costs of SLM practices.

Possible actions for policy and decision-makers:
Given the clear benefits in terms of NPV for farmers
implementing SLM practices, policy and decision
makers should:
Continue to enhance knowledge on SLM
application atall levels.
Setup policiestosupportinvestmentin agri-
culture and provide incentives and/or subsi-
dies for users of SLM practices.
Promote practical tools to estimate the con-
tribution from agroforestry given its addi-
tional climate change mitigation benefits
and help the population in the selection of
suitable and profitable tree species.
Provide maps at country level that indicate
suitable areas for terracing or agroforestry
and where a combination of the two systems
canbeapplied according to the national eco-
logical zones.
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Take action / Step “6+1”

The emphasis of the ELD Initiative’srole in the over-
all project was on building the capacity to under-
take economicassessments of different sustainable
land management (SLM) options. While the broad
patterns that emerged from the studies carried out
by trainees indicated that economic benefits are to
be gained over thelonger term through shifts away
from BAU approaches towards appropriate SLM
practices, results and figures should be considered
indicative rather than absolute. Findings should be
followed up with further studies to gain more com-
prehensive insights and valuations that canreliably
inform policy.

Investmentisrequired in further capacity building
to identify which SLM options are most economi-
cally viable for which groups in Rwanda across dif-
ferent parts of the country, and where additional
policy supports (subsidies, Payments for Ecosystem
Services etc) mightbe needed to shiftland manage-
ment practices towardssustainability. Theresearch
underpinning the capacity building process indi-
cated a range of different SLM activities are taking
place in Rwanda with involvement of non-govern-
ment organisations and the private sector. Policy
and decision makers should ensure there is no
duplication of efforts and that all actors are aware
of thedifferent toolsand findings. Further synthesis
is needed to ensure maximum value is extracted
from all available information.

The capacitybuilding activities suffered from alack
of female involvementin the training programme.
Research by Okpara et al. (2019) has shown that
opportunities toaddressland degradation are une-
qual between women and men and that globally,
gender concerns are poorly considered in efforts to
achieve SDGtarget15.3 todate. Future efforts to pro-
mote capacitybuildingin Rwandaneed to explicitly
address this challenge and take proactive steps to
ensure opportunities for training are structured in
such awaythatmeets the differentneeds of women
and men.

The structure of the capacity building programme
over a period of two years in this project presented
both advantages and disadvantages for partici-
pants and trainers. A more condensed period of

training - for example, training over a three-month
period, grounded more strongly in problem-based
learning as a pedagogical strategy - could prove
more effective in ensuring deeper learning and
enable greater focus and prioritisation of the train-
ing. A problem-based learning recommendation for
future training and capacity building endeavours
follows research findings from health sciences and
other disciplines where such approaches consist-
entlydemonstrate superior efficacyin terms of both
longer term retention of knowledge and skills, and
their application (Yew and Goh, 2016).

In general, problem-based learning is an iterative
process comprising a problem analysis phase, a
phase of self-directedlearning and then areporting
phase. This kind of approach better supports active
and group learning and would fit well with the
group work model applied here. By consolidating
the training into a shorter period, it would reduce
the need for constant reminders and refreshers of
previous material because the trainees would be
completely absorbed in learning for a more intense
period of time, while also allowing the trainers to
better support those learners who are struggling
with particular concepts and methods. Relevant
institutional structures and processes to ensure
availability of resources for this kind of approach
are alsoneeded.
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Appendices

Appendix 1: Group members

Eastern group: NDAMAGE Jean, BAHATI NTAWUHI-
GANAYO Elisée, MWESIGYE William, NYAGATARE
Guillaume, KAYIJUKA Claude

Southern group: NYAMIHANA Camille, MANIRA-
GABA Abias, INGABIRE Claudine, IMANIRAREBA
Ephrem, MUSEMAKWELI John and UMUKOBWA
Bijou

Western group: HATEGEKIMANA Sylvere, HABONI-
MANA Herve Villard, NKURUNZIZA Fabrice, NZAY-
INAMBAHO Justin, TWARABAMENYE Emmanuel
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