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1. Introduction

1. Introduction

The CATALIST Project (2006-2011) funded by the Dutovernment and implemented by
IFDC is a regional activity in the African GreatKes region with the aim to contribute to
regional peace and security through intensifiecstasnable agricultural production and
improved product marketing. One of the ways to hetlits overarching goal is to improve
rural infrastructure that can directly contributeitcreased productivity and marketing. This
objective is implemented through a subcontract WHELPAGE, a regional NGO
specializing in rural public works in support op®nsible environmental stewardship.

The joining of forces of IFDC and HELPAGE in the TALIST Project was in effect
orchestrated by the Dutch Government, which sawomapt complementarities between two
previous proposals for funding submitted separdtglgach organization and requested that
IFDC and HELPAGE enter into a contractual relatfopsn order to promote synergy, avoid
duplication of activities and facilitate oversigahd management. Within CATALIST,
HELPAGE became an IFDC sub-contractor with its ioafjproposal serving as a menu of
options for its interventions. These interventi@ascern rural labor intensive public works
(HIMO: Haute Intensite de la Main d’Oeuvfél the Albertine Rift Valley: Rwanda, eastern
Congo and Burundi. The establishment of a subconivah HELPAGE in effect altered the
objective of the rural works program from employereation in the context of improved
trans-boundary environmental management to employnoeeation in the context of
accelerated agricultural intensification.

The agricultural sector in the Albertine Rift Valles characterized by its tiny farms on steep
slopes with yield levels which have not increasedeven decreased) during the last several
decades. Much has been written about the causescasgquences of this stagnation (e.g.
Andre and Platteau 1998; Byiringiro and Reardon61%%ay 1996; Lewis and Nyamulinda
1996). Among the multitude of factors, the needntensify agricultural productivity with
external inputs is singled out as one of the nmagbirtant.

The CATALIST project will focus on agricultural ptact chain development and
agricultural productivity increase through increhseput use and market development.
Agricultural product chains to be supported havenbthe topic of detailed national studies
and will receive due attention in this stddy

For the case of Rwanda, the following product ch&iave been identified as priority chains:

* Maize [food security; market potential; widespread cualtion; processing industries;
favorable national policy; private sector intergsttential for intensification]

* Wheat [market chain development; cultural techniqueswkmoadapted to highland;
processing industries; cost reduction possiblepimngubstitution; intensification]

» Potato [food security; yield improvement; high profitabjt market chain
development; mix potato flour/wheat; export marke&ny stakeholders]

» Livestock [transversal chain; revenue generation; manureymtoon]

For the Kivu Provinces of Congo DRC, the followipgority chains were selected:
e Cereals (maize and rice)import substitution; transport costs; not perldlea food
security; enormous demand; valorization sub-prajustensification potential]
» Livestock [transversal chain; import substitution; tradidnmportance; integrated
soil fertility management]
* Wood [transversal chain; environmental crisis; integdasoil fertility management]

2 For a brief historical overview and regional exeeces with HIMO, see Section 1.2 in the Annex Repo
3 For details see Section 1.3 in the Annex Report
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1. Introduction

For Burundi, the following priority chains were seled:

» Potato [widespread cultivation; rising consumer populgricash crop; export
potential; intensification possible; research orgaiions; farmer organizations]

* Rice [intensification possible; marshland developmemé&search partnership;
processing industry; domestic market]

» Cassavalregional staple; intensification possible; remmgte against mosaic virus;
refugee repatriation

» Livestock and banana[transversal chains]

The present study was executed with the aim tdyénat proposed HIMO activities and
localities are consistent with CATALIST’s objectieé intensified agricultural productivity,
and to increase the chance that temporary emplaymeation leads in time to more
permanent employment. More specifically: i) an ewurt analysis was made of various
labor-intensive rural investments, both without amith external input based agricultural
intensification; ii) based on an examination ofsienalyses and secondary data, the types
and locations of HIMO interventions were prioritizdii) the original HELPAGE proposal
was analyzed in its new context; and iv) speciicommendations were made concerning
public works sub-projects which have a tangible anghificant impact on intensified
agricultural productivity.

In order to achieve the above objectives, the dtarstuhas opted to further develop,
synthesize and validate a decision-making tootHerprioritization of HIMO activities in the
African Great Lakes region. The tool enables theelligent exploitation of available
knowledge in a holistic way, and as such may regmmean important added value to present
approaches which include believe, intuition andbisal judgments per small sector.

This summary report states the main lines alonghwvthe work was elaborated, and presents
the main findings and recommendations. For furttletails, reference will be made to
relevant sections in the accompanying annex report.

2. Methodology

The menu of HIMO options was divided in two groupsnfrastructure development (road
rehabilitation), leading to better integration gfiaultural production regions in markets; and
i) investments in land improvement (terracing, afprestry and forestry activities) which
enhance agricultural production potential. All dkese individual options entered in Cost-
Benefit Analysis (CBA), whereby three situationsreveonsidered: the without case (A), the
case with HIMO intervention but without agriculturatensification (B), and the case with
HIMO intervention and agricultural intensificatiq€). All situations A-C involve benefits
and costs, which need to be discounted to captomlstime preference: the more distant
benefits are, the less attractive they are. Sevevalstment criteria can be calculated, the
most important of which are the Net Present VaNB\( — discounted cash flow over years
of lifetime of the investment) and the Internal ®af Return (IRR — defined as the interest
rate at which the NPV of an investment is 0). lis gtudy both the NPV and IRR criteria are
used. NPV and IRR (IRR) were calculated for the twith investment cases against the
without case (i.e. B vs. A and C vs.’A)

The CBA calculations were made twice: with finahG8A, analyzing the private benefit for
the investor; and with economic CBA, repeating démalysis with effects occurring at the
level of the entire (national) society. FinanciaBAC was carried out as if the direct

* See Section 2.1 in the Annex Report
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2. Methodology

beneficiaries had made the investment themselveseg@lity heavily subsidized by the

project). This approach was taken from the poinwiefv that successful HIMO projects

should be replicable by beneficiaries without pecojatervention. In the economic CBA, all

prices should reflect real costs/benefits for dgciee. they should be exclusive of subsidies
and other trade regulating mechanisms. Moreoveplidrh pricing of non-traded costs and

benefits should be taken into account. This is whagjor difficulties may occur, as some
effects of investment options may represent imporbait intangible costs/benefits. One of
such effects, the creation of permanent rural eympént, will be given consistent attention

throughout the study.

In order to evaluate the effects of specific HIM@erventions, a large amount of data is
required. Moreover, many assumptions need to beemAd a consequence, the analyses
made can not be more accurate than the qualithieoiriput data fed into them. Hence, the
development of a decision-making tool that can depsed once better data are (or become)
available provides a particularly welcome elemengiprioritization strategy This tool is
based on thoroughly tested impact assessment nwdtigoes with a rather simple
architecture and limited data requirements. It @iasn coupled spreadsheet models for the
separate effects of water-, nutrient-, and acitimtyted agricultural production. The separate
models for evaluation of water- and nutrient-lirditgoroduction have gained global
application through FAO and Wageningen Universetyerarch. These models combined were
also already applied to diverse agro-ecologicaldd@ns ranging from arid (Tunisia),
through semi-arid (Burkina Faso) to humid condsiofindonesia and Jamaica). In the
framework of the present study, this tool wasxieaded to include a larger variety of HIMO
options; and ii) adapted to the conditions in thieeftine Rift Valley.

The decision-making tool considers investment andintanance costs of HIMO
interventions and production costs of crops growni¢h may vary according to site data and
crop rotationy. Seasonal crop production is subsequently sintiiatsoil water, nutrient and
acidity modules (based on site, crop rotation amgh cesponse data), and crop output value
assessed (this is based on crop yields and prieetefinduced by HIMO activities).
Discounted cash flows of costs and benefits (ovpergod of 20 years) enter in a financial
CBA to yield financial efficiency of the HIMO invésent. Off-site effects (costs and
benefits to society that result from the HIMO aityiwvithout affecting the investor directly)
are subsequently added and an economic CBA is niawkgly, an overview is presented of
the intangible costs and benefits not includechen@BA, in any case including the creation
of permanent employment.

For CBA, lifetime of the investment options shoblel equal to be able to compare different
alternatives. If equal lifetime cannot be assumestinvestment of the shorter-lived
alternative should be considered for a comparatixaduation of different options. It should
be noted that the lifetime of investments assumethis study (20 years) is only possible
with an effective maintenance strategy in place.

3. The costs of HIMO investment options
3.1. Investment costs

The HIMO menu of options includes different typésamd improvement measuresoil and
water conservation measures, forestry activitiesd amarshland development) and

® The decision-making tool is described in Sectidhi2 the Annex Report
® See Section 2.4 in the Annex Report for an ovengévarious types of costs and benefits
" A list of HIMO investment options with further @l is presented in Section 3.1 in the Annex Repor
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3. The costs of HIMO investment options

rehabilitation of roads. Soil and water conservat{®WC) measures include radical (or
bench))ﬁtgerraces, progressive terradasyé@ juu), hillside ditches(fanya chini) and agro-
forestry”.

Investment costs of SWC interventions consist farge part of labor costs. Soil movement
requires most labor, hence it is clear that bemalates have higher establishment costs than
progressive terraces or hillside ditches (Table Steep slopes require closer spacing of
individual structures; hence investment costs wgh increasing slope gradient. As will
become clear later, labor opportunity costs of f&arimave a large impact on profitability of
terrace construction.

Table 1: Labor input and total cost of different SWC interventions on the HIMO menu of options

HIMO option Source Labor input (PD ha™") Total cost (FRW ha~")

Radical ferraces HELPAGE (SIG/HIMO pilot project) 1540 1,418,834
MINITERE 1019 1,021,350

Progressive terraces HELPAGE (PRP/HIMO pilot project) 500 500,000 — 600,000

Hillside ditches

Agroforestry 123,300

Agroforestry + Hillside ditches 197,300

Woodlots areessentially intended to establish on-farm (fuel-pod resources as an
alternative to forest use. Woodlots can be incluished crop rotation with a cycle of some
years (Nyadzet al. 2006). As such this system can be regarded ag@asporm of agro-
forestry. The establishment costs of 1 hectare obdlots (and those of other forestry
activities) consist of tree seedling productionnimrseries and on-site plantatfinTypical
planting densities are (SIG/HIMO data): i) for nefstation: 2500 plants figa planting grid
of 2x2m); ii) for agro-forestry on farms: 240 plarta' (5x10m)*% iii) along routes: 5m
intervals — assuming a planting strip with a ‘width0.4 m — 5000 plants Ha

Road construction by HIMO approaches has worldweteived most attention as roads have
since long been regarded as catalyst for developriéhile in principle any type of road
could be constructed with HIMO technology, it ispontant to assess the comparative
advantage of this approach (as opposed to HIEQ)aoocase-by-case basis (Emanuel
Rubayiza, pers. comm.). In the present study, fasugxclusively on rehabilitation of
unpaved rural roads.

Many factors come to play in determining the inwemtt costs of road rehabilitation. It is
convenient to make a major distinction betweenrtfa@lway itself and the structures needed
to span waterways and drain water across or undtrribe road (in culverts). The number
and size of these structures, in turn dictatedhieytopology of the terrain, will have a large
impact on average costs per km. When rehabilitaéimgad, existing structures should be
examined and a decision should be made about # toereplace, repair or maintain them.

8 Agro-forestry refers to land use practices whezeepnial trees (or shrubs) are deliberately integravith
crops and animals on the same land unit. This thesraages (tree products) and disadvantages (ciimpéor
space, light, water and nutrients). Further detaitsavailable in Section 3.1 in the Annex Report.

° It is important to realize that these options @o¢ the only ways to control runoff and soil erosi®ther
measures include the use of cover crops, mulchimagh lines, deep tillage, ridge and furrows systeamd
more holistic approaches such as conservation figriamd integrated soil fertility management.

19 Seedlings can either be purchased in the markenwakiailable or nurseries need to be set up bpribject.
This issue is discussed in Section 3.1 in the AriReport.

! Reported planting densities are possibly non-agitiffor instance, trees, shrubs and grasses @tésrat the
Kisaro station (Byumba, Rwanda) have been founcbtopete with crops for water, nutrients and ligintd it
was concluded from long-term trials that crops dfmly agro-forestry) yielded best economic retuection
4.6 presents a methodology for assessing benéfigro-forestry.

Prioritizing Rural Public Works Interventions in Support of Agricultural Intensification 4
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3. The costs of HIMO investment options

Road construction involves site clearing, widenofghe roadway, grubbing and breaking
rocks that stand in the way, creation of the lamjital drainage channels and diversion
ditches, shaping of the road body, mining of laerspreading of laterite over the road body,
and compaction of the laterite layer. Based on eepee from the PRP/HIMO project, road
rehabilitation costs on average US$ 18,000'kmlthough important differences existed
between individual roads. In North-Kivu, close tot&mbo, 13 km of new road has been
constructed through the organization APAV and sugobby VECO, to create car, motor
and bike access to the Graben (a fertile plainithatmost not exploited), going zigzagging
down a very steep slope, for US$ 3,000%¢H. Breman, pers. comnt?)

3.2. Maintenance costs

Maintenance costs of measures implemented on famchrieed to be borne by farmers. Thus,
it is important that farmers are aware of the ingoce of maintenante Good maintenance
includes: i) abstinence from adverse practicedraining on good management practices; iii)
farmer recognition of the benefits of the measurel amecessity of maintenance; iv)
development of an exit strategy once measures rgcknd of their (perceived) economic
life; v) actual investment of labor and resourgemaintenance.

Actual maintenance requirements are very hard terchéne. For preventive maintenance
activities, it is difficult to estimate what wouldappen without it. As a rule of thumb,
preventive maintenance should not surpass (disedymosts incurred by the lack thereof.
For repairs, the difficulty lies in predicting wiegerwhen and how much of it is needed.
Repairs often require urgent action, as the investnmight be critically endangered if
necessary repairs are not carried out. If the iogldbetween good preventive maintenance
and costs of repairs (or worse, loss of the investjnis not clear, there is a high risk of
neglect of maintenance. In the present study amsidered the costs of: i) regular
pruning/cutting of grasses and agro-forestry sgetieavoid competition for light, water
and/or nutrients with crops; ii) maintenance agilans of lime. Lime applications of 250 kg
ha® yr' may suffice to avoid a decrease in soil pH (Beerin#999j* iii) regular inspection,
preventive maintenance and repairs of physical Sqments such as bunds, ditches and
terrace risers. Following Tenge (2005), maintenanosts for physical structures are
estimated at 4% of investment costs; for all otHements 2% is assumed.

Forestry activities can be carried out at privatenmunal or public land. In the first case, the
same observations as for SWC measures apply. Formaooal and public land, a
maintenance strategy should be elaborated andhecéssary — funds reserved. (Potential)
problems include excessive cutting/pruning of lakerder protection strips, free-rider
problems (e.g. access of livestock during the pbéasatial tree growth, illegal woodcutting,
and non-participation in maintenance activities)d dow tree survival ratés PRP/HIMO
project estimates include maintenance costs forfitheyear. Assumed is that these costs
(25% of total investment costs) reoccur in the sdcgear, and reduce thereafter to 10% of
the maintenance cost in the initial year annudlgsts in the first two years are assumed to
represent costs of replanting, while costs in sgbset years are pruning costs. When

2 The differences being so large, it is recommenHhatitechnical construction engineers liaise with \ZEiG
understand where important economizations can fiesd.

13 Section 3.2 in the Annex Report lists some exampfenanagement issues encountered.

4 Throughout this report, it is assumed that limefis good quality. According to Beernaert (1999pdjo
quality lime is available regionally (see Sectio6 #h the Annex Report for further details).

15 Section 3.2 in the Annex Report discusses thesessin some more detail.
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3. The costs of HIMO investment options

pruning has a productive purpose, these costsaheded as production costs and the value
of pruning residues is accounted for as a benefit.

Road maintenance has frequently been mentionedfast@ of primordial importance for

safeguarding accessibility — and therefore — deareknt. The lack of road maintenance
supposedly contributed to the below-average econgaiformance in Africa in the past
decades (Porter 2002). Lack of road maintenancdsléa longer travel time and higher
vehicle operating costs and — as a consequencecreasing transport prices. Further
deterioration of road condition may lead vehiclenevs to avoid the road altogether. After
severe degradation of the road, maintenance ofdae itself is also not feasible anymore,
and road rehabilitation (new major investmentkeiguired.

Burningham and Stankevich (2005) distinguish thggees of maintenance: routine (small-
scale work to ensure daily passability and preyeamature deterioration), periodic (large-
scale organized works requiring technical supemisn order to ‘preserve the structural
integrity of the road’), and urgerftepairs that cannot be foreseen but require imnedia
action).

Low institutional capacity and organizational peik are a frequent source of failure to
maintain roads. It is not always clear who is resge for road maintenance, so that roads
enter a vacuum once the road construction phadieished®. Whatever strategy to road
maintenance is taken, a coordinated effort vestétl w public agency with sufficient
management capacity is crucial. Crucial factoruccess is also a sense that not all (stretches
of) roads have the same maintenance tosts

International figures of costs of routine laborédsrural road maintenance vary from
US$100 to US$317 kihyear' (Vaidya and Tusanasorn 2004). With US$ 218 perpen
year, HELPAGE Rwanda estimates are at an interrreedievel. Costs for periodic
maintenance are higher, but occur at larger interv@rading and re-gravelling are two
activities that need to be carried out. Althoughrisug and Stankovich (2005) mention that
this is required every 3 years, Vaidya and Tusamag2004) argue that on low volume
transport roads, once in 8 years may suffice. Aerage estimate from international
experience for periodic maintenance is US$ 1500kperrange US$ 400 — 2000), or US$
250 annuity (Vaidya and Tusanasorn 2004).

Data on factors influencing road maintenance cebtauld be collected to arrive at better
assessment of maintenance cstén the present study, due to lack of this type of
information, the following assumptions were mdde

* Minimal cost of (routine) maintenance for all roasld0,000 FRW per km per month
(all labor).

« Basic periodic maintenance costs are 825,000 FR®6(5500) krit, to be carried
out once every 8 years. However, on roads withaHidrintensity of more than 50
vehicles per day or roads in mountainous zonesogiermaintenance is necessary

16 Section 3.2 in the Annex Report includes a desioripf problems with road maintenance in the PRI
program, and a discussion of possible solutions.

1n the PRP/HIMO program, one stretch of 23 kmhef Nyungwe forest road, at an average altitudeD6D2
m, precipitation above 2000 mm yéaand unstable soils, has been blocked by 53 latedsin just 3 months
(Boniface Nsabimana, pers. comm.), each costingtal@0,000 FRW to remove. Although the road veayes
thought to stabilize over time, this figure — comguhto the other two roads in the program expeiignoo
landslide problems — may illustrate how differergtinbenance requirements can be.

18 See Table 14 in Section 3.2 in the Annex Reporafooverview of data requirements.

¥ For Burundi and Congo DRC, the same costs arerasfwonverted in local currency. Further details i
Section 3.2 in the Annex Report.
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every 6 years. On roads which are both relativedy ftraffic intensity and located in
mountainous zones, periodic maintenance is negessary 4 years. Periodic
maintenance costs consist for 60% of labor.

* The case of the Nyungwe road stretch mentionedeaxtaken to be a ‘worst-case
scenario’ for urgent maintenance cost, with addélanitial costs of 76,812 FRW per
month per km, declining at an assumed rate of 2B%ypar. Three levels of urgent
maintenance requirements are defined between ttienee and the low of a zero
cost. All urgent maintenance costs are assumeadrsist for 60% of labor and 40%
of equipment costs.

3.3. Production costs

Depending on agro-ecological zone and crops grgsoduction costs on farm land vary.
Furthermore, the three production situations A-C Athout HIMO intervention, B. with
HIMO but without intensification, and C. with HIMGnd intensification) influence
production costs. In the first place, these diffiees are caused by a difference in the use of
inputs. Secondly, SWC measures may facilitate onpdiwate cultural operations. Thirdly,
planting density and volume of produce may be ciffé or the cultivation of different crops

is made possible thanks to the SWC measure, alhah alter production costs.

Production costs are estimated as follows:

1. For each agro-ecological zone current crop prodilgtiis assessed based on
agricultural statistics and supplementary informati

2. For these circumstances, input levels (consumadneslabor) are estimated, either
from agro-economic surveys, interpolated from Iswelother zones, or from levels in
other countries with similar conditions.

3. For production situation A. these input levels assumed to remain unchanged over
the entire period of the study (20 years)

4. For production situation B. these input levels adjusted to reflect changes as
described above; in particular labor inputs mayngearelative to situation A.

5. For production situation C, adjustments of inputels are made to reflect both
changes in the use of consumables and labor relatigituation A. In what concerns
fertilizer use, recommendations per crop and agodegical zone are taken from
fertilization trials (Kelly and Murekezi 2000) anterpolated if no data were available.

6. If secondary products are becoming available (fadder production), associated
(labor) costs are considered as well.

Reliable data on production costs is hard to comewith a virtual absence of labor
estimate¥. Comparing available data from different zones/anébr different crops, it is
clear that some are for more intensive productitwasons than others. By these differences,
net revenues tend to vary quite a lot (from US$t&US$ 1,390 Ha?, respectively for
cassava and banana cultivation in North Kivu).bsemce of good labor input estimates it is
very hard to calculate accurate net revenues, lmr lapportunity costs. Labor input costs

20 See Section 3.3 in the Annex Report
21 See note to Table 18 concerning banana; it is teardnceive a production value larger than US$ 00
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were taken from a study made in Kisii District, 33&nya for various crops (and for various
types of farms) (Schmidt and Swoboda 1979)

With forestry, the boundary between maintenance @monduction costs is less clear as with
crop production, as the investment is constitutgdhe trees themselves. To maintain the
investment is to maintain the trees. Whether theeeproduction costs involved depends also
on the purpose of tree planting. All activities gghtoward putting the trees to productive
use could be considered production costs. Heredigtenction is made between activities
critical to the survival of trees (=maintenancetrasd activities executed to get the highest
possible return to forest production (=productiarsty. Forestry activities for productive
purposes on farmland should create benefits intdfromedium term, at least for the vast
majority of farmers generally facing land shortag&periences from Tanzania and Benin
were taken as examples to calculate costs anditseengéfotational woodlots (Ramadhaati

al. 2002). Several activities carried out in the fystr (watering, digging micro-catchments
for water conservation, weeding, gapping) are tocbesidered as maintenance costs.
However, pruning of trees in the following yearsiproduction cost. In the Tanzanian case,
this activity required 8.8 PD Haand was carried out in year 2. Pruning yieldedwivod
worth US$ 23 hd. There were no costs (nor benefits) in year 34anood cutting after 5
years cost 36.5 PD Hand wood chopping an additional 121.9 PO ftae fresh wood yield
amounting 153 ton H3.

Rotational woodlots were also investigated in tbastal savanna of West Africa (Benin) by
W.A. Toose et al. (IFDC Africa, H. Breman, persioo.). They compared fertilizer response
and profitability of mixed maize -Acacia auriculiformis systems to continuous maize

cropping. They concluded that with good accessa@enand wood markets and over a four-
year period, the Acacia woodlot system providedsaerably higher net revenue (€1212 ha
) than continuous maize production (€814%hawith a marginal rate of return of over

1000%. Results indicated the need for P fertilaatboth with and without Acacia.

4. Factors influencing agricultural production
4.1. Agro-ecology %

Crop growth and productivity is governed by a Jgrief local conditions. Altitude
(influencing temperature), precipitation, and $gle are some of the most important factors.
Without being exhaustive, this section provides sal®atails of the environment.

The Albertine Rift Valley is a highland region. THewest point is formed by Lake

Tanganyika, at 773 meters above sea level. Theekigtoint is Mount Karisimbi, an extinct

volcano of 4,507 meters on the border of Rwanda@emgo DRC. Several agro-ecological
classifications have been made for the region. fiaén distinction is between soils on
weathered rocks with high iron content, soils depetl on volcanic materials, and alluvial
soils. The two latter categories are generally vienyile. Volcanic soils are specifically

localized around chains of ancient or active vabea) oriented SW-NE North of Lake Kivu.

Older basaltic volcanic rock is also present safthake Kivu. Vast areas of alluvial soils

developed in broad floodplains. These are presetited South-West (the Imbo) and a small
band along the NE lake border of Lake Tanganyikal & the elongated valley of Lake

Edward.

22 pgro-ecological conditions in Kisii District, agt altitude area (1450-2200 m asl) with averagaiahn
rainfall of 1800-2000 mm, are roughly comparabléh® conditions in the Albertine Rift Valley.

% This section presents a rough sketch of agro-eimabgonditions of the Albertine Rift Valley. Natial
classifications are presented in Section 4.1.énAhnex Report.
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The region is dissected by two mountain ranges abmgther side of the Rift Valley chain of

lakes. From South Burundi to Northern Rwanda, tbad®-Nile divide forms the watershed

boundary between the Nile and the Congo Riverso#ggrthe Congolese border, water
streams first into Lake Kivu and Lake Tanganyikdobe with a wide bow reaching the

Congo River just behind the Mitumba mountain rarigee volcano range acts as a divide in
the Rift Valley, with Lake Albert feeding the AllieMile.

The climate in the Albertine Rift Valley can be cheterized as types Aw and Cw in the
Kdppen system, depending on whether daily temperaturing the coldest month surpasses
18°C (Aw). While the effect of temperature modifibg altitude is considered as a function
of the potential crop production for each agro-egalal zone, precipitation and potential
evapotranspiration are required as input for theistten-making tool (and specifically the
water balance module). These data were acquiredighrthe New LocClim Local Climate
Estimator (Version 1.16%, which contains a large database of climate stataia.

Throughout the Albertine Rift Valley, climate isodal, with the following seasons:
1. Great rainy season, lasting from February to Magri@ultural Season ‘B’)

2. Great dry season, lasting from June to August (Peisod is sometimes used for
relay cropping in marshland areas — where thibaschse it is known as Agricultural
Season ‘C);

3. Small rainy season, lasting from September to NderfAgricultural Season ‘A’)
4. Small dry season, lasting from December to January

However, important regional differences do oétuin North Kivu the bimodality of
precipitation is less pronounced than in other tiooa (transition zone to the perhumid
Congo lowland region). The short dry period is neveha real dry spell, but rather a smooth
transition period between two rainfall peaks. Mdagiabf the small dry season is highest in
Kinigi, N Rwanda and reduces towards SE Burundigmghrainfall patterns are becoming
unimodal. Going in S/SW direction, the great drassen becomes more pronounced. Even
highland zones in Burundi have a clear dry spellJume-August. Some zones have
particularly high spatial rainfall variability. S\Rwanda and W Burundi have an escarpment-
like slope where rainfall regimes change sharplgrashort distances. Decreasing rainfall in
eastern direction is a clear trend in the nortlregion (Rwanda), but less so when going
south. Potential evapotranspiration is fairly canstthroughout the year in the North-East,
but becomes more variable both when going eastantth. Moreover, average annual values
increase in the same direction. Together with adlipfatterns, this pinpoints at higher risk of
drought in these areas. Extreme peaks of monthhfathoccur in several places (e.g. in
April in Kinigi and March in Kinyinya). Such highniensity rainfall could lead to severe
erosion problems.

Acrisols are the most commonly found soils in Rwarithe physical quality of these soils is
good, but their chemical fertility is low, as isolmgical activity. Mineralization rate is also
slow. In the more weathered acid zone also Humitalmls occur. Acid highland soils
maybe gradually improved by amendment of organittengso-called anthropic soils near
houses in intensely cultivated areas). Ferralsal® lexcellent drainage, but this constitutes a
high risk for leaching after terrace constructiespecially when not intensified.

24 New LocClim Local Climate Estimator is developeddiiygen Grieser (2006) and supported by FAO. The
software is downloadable froftp://ext-ftp.fao.org/SD/Data/Agromet/New LocClim/
% This paragraph describes trends inferred from flata 13 climate stations, Figure 8 in the Annex &ep
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The Nile-Congo crest has deep soils (>1 m) with-F®% clay, mostly classified as acrisols.
In the Byumba highlands, soils are 50 — 100 cm deeptain 35 — 60% clay and include
mainly leptosols and humiferous ferralsols. Volcasoils (andosols) are characterized by
black topsoil. While very fertile, they are notargfor phosphorus fixation problems and
high water erosion risk. They have a high waterdimg capacity. The Central plateau
(Rwanda) is also covered by acrisols, but theygareerally less weathered (pH 5 — 5.5), with
low to medium content of exchangeable bases, asdpgeblems of Al-toxicity. To the west,
soils are mainly cambisols (with considerable enosiand fluvisols. Soils on the shores of
Lake Kivu are shallow (0 — 50 cm) and contain 2802 clay. The eastern part of Rwanda
has a large variety of soils: ferralsols, fluvisdéptosols, cambisols.

4.2. Runoff and soil erosion

Soil erosion has often been stated to constitmajar risk associated with intense cultivation
of the frequently steep slopes in the Alberting Rilley. While soil conservation practices
have increased (up to the beginning of the 199@Gi), erosion has augmented more as a
result of increasing utilization of marginal landsven by population growth (Lewis and
Nyamulinda 1996). In the 1991 agro-economic suregyaverage 1.4% of holdings owned
land treated with radical terraces, 21.6% repoftading planted hedgerows (on average
56m/ha), 47.8% anti-erosion ditches (161m/ha) a@dB% grass strips (205m/ha) (Clay
1996). The use of these measures decreased fromo¥&#d covered in 1991 to 65% in
2000 (Kelly et al. 2001¥°. In Burundi soil conservation has received lessngibn. About
70% of cultivated lands in Rwanda are located eestslopes (>18%). About half of the
country is believed to suffer moderate to seveosien (Lewis and Nyamulinda 1996).

Table 2 synthesizes results from a large quantityerosion plot studies, and gives an
overview of the amount of erosion that can occudennvarious crops and management
practices. Apart from hedgerows and grass-strige ahulching of banana, cassava and
coffee is an efficient soil erosion control methedjich moreover is actually an improved
land husbandry practice not requiring investmestso

Table 2: Synthesis of erosion and run-off values collected on run-off plots in Rwanda and Burundi

Plant cover Treatment Erosion (t hayr" Runoff (% rainfall)
Bare soil tilled parallel with the slope 300 to 550 10 to 40%
Manioc or potato, maize/bean or pea-sorghum, as companion  traditional hoe tillage 50to 150 10 t0 37%
crops (300)
Crops + idem + 200 trees/ha litter 50 kg/tree/yr 3010 50 5t07%
(1
Idem + trees + hedges every 5to 10 m Biomass year 1: 710 16 10to 15%
310 6 kg/m2/yr year 4:1to 3 110 3%
Idem + frees + hedges + covered ridges every 5 m 1t04 0.1t02%
Banana plantation open, mulch removed (10 t/ha/yr) or 20 o 60 510 10% (45)
complete, mulch spread out or in lines Tto5 0to 2%
Coffee plantation or manioc thick mulch (20 t/ha/yr) Otol 0.11010%
Pinus forest, pasture, old fallow (5-15 t/yr of litter) 0tol 110 10%

Source: Roose and Ndayizigiyé (1996)

In order to include soil erosion problems in theemsment of yields, the Universal Soil Loss
Equation (USLE) can be applied. The USLE considgosivity of rainfall, erodibility of

%6 preliminary data of a national farm survey in 2@@&ntion 64% of parcels treated: 5.1% radical tesa
38.6% hillside ditches and 20.4% other measureSIERI, unpublished data).
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soils, slope length and steepness, soil cover amdagement practicEs HIMO activities
may help conserve the soil either by affecting slgmrameters (terracing), soil cover
(different crops or plant densities, use of mulemd management practices. Erosion as
expressed in the USLE result, i.e. ton of soil Ipss ha, is not a useable indicator to assess
the effect on agricultural production. While oneaulth in extreme cases, imagine that soil
loss exceeding the rate of soil formation leadditect consequences of diminishing rooting
depth (and soil volume for the crops to exploreg, approach further taken here is to:

» assess the effect of soil nutrients taken away $segtion 4.4)

* assess the effect of water runoff; water which do&sce not infiltrate and cannot be
consumed by the crops on the field (see paragralgwiand Section 4.3)

» assess the economic cost of sediment lost (i.enstbgam sedimentation, Chapter 6)

The above-described approach to estimate erosies dot include an estimate of runoff.
Table 2 gives an idea of the amount of extra wHtat enters in the soil water balance.
Runoff is in the decision making tool included apeacentage of monthly rainfall, with a
distinction between high rainfall (e.g. > 60 mm rifoh) and low rainfall, with corresponding

difference in surface runoff estimates (e.g. 30%high rainfall months and 15% in low

rainfall months).

4.3. Soil water availability

This section briefly explains how soil water avhildy is assessed in the water balance
module of the decision-making t88I The spreadsheet model described draws heavity fro
de Graaff (1996). It works with a time step of anentt’. The soil water balance addresses
precipitation, runoff (water lost for infiltrationn the soil through overland flow),
evapotranspiration, and deep drainage (water &splant production by percolation below
the rootzone). The balance between these fluxtbe iset amount of water stored or lost from
the soil profile. Precipitation and potential (refliece) evapotranspiration are considered as a
function of location (as explained in Section 43)rface runoff is the defined as the portion
of rainfall that does not enter the soil but istloght away. As was shown in the previous
section, runoff is defined as a percentage of mypntinfall. The transpiration requirement
of agro-forestry species is given priority aboveniaal) crops, because they are already well-
established when the annual crop still needs tceldpvits root system, and will as a
consequence have a head start in assuring watptySlEventually, the calculated ratio
between actual and potential evapotranspiratioardehes the effect of water-stress on crop
yield (Doorenbos and Kassam 1979).

4.4. Soil nutrient availability

Apart from yield reduction due to water-stresspatgitrient stress may impact on yields.
Although a causal relationship cannot be assumethyrauthors point at a general trend of
declining productivity in the region. Some authatibute this generally negative trend to
soil nutrient mining (Henao and Baanante 1999). ii@aand Burundi have one of the most
negative balances on a country-level of whole SIAg situation in Kivu might be just as

bad, but no disaggregated data are available. Henvéndings of other scientists warn to
exert caution to the above indirect link betweeadpictivity and soil mining. Yields have

" Details on how this is done are presented in 8eeti2 in the Annex Report.

28 For a complete description, please refer to Seetid in the Annex Report.

29 This time step is adequate for the purpose heiraibfo assess differences between productiontisitisa
30 Assumptions of water requirements of agro-foresprgcies are included in Section 4.3 in the AnnepdR.
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been found to increase with rising population digndlazzucato and Niemeyer (2000)
showed that nutrient depletion as suggested byHegao and Baanante (1999) can not be
validated in the field. De Ridder et al. and Brenearal. (H. Breman, pers. comm.) showed
that this can be explained by the transport ofients from range-, bush- and wasteland to
crop land: general nutrient depletion thus doeseastly concern the croplarid!

The use of fertilizer in the region is extremely|ceven for African standards. Thereby, the
option of organic manuring is limited. Even if eyemral family had a co# (Rwanda
government policy objective), which excretes 1IN\cgear* (of which 20% will be lost), this
would not be sufficient to offset the negative bakaon the average farm area of 0.83 ha per
household. More problematic still is the feed sydplt the cows. Assuming the cow needs a
feed intake containing 25 kg N y&amnd a grassland productivity of 30 kg N ykahe 1.4
million cows would require an area equivalent tma@dt halve the country to feed on! This
could of course be reduced if the cattle are feth wgricultural residues and waste, but this
would render the cropland balance even more negativ

Analyzing whether such synergy is possible is thedive of the nutrient balance module of
the decision-making tool. This module is basedhlmnapproach of Stoorvogel and Smaling
(1990) using a spreadsheet model as proposed Brakdf (1996). The general agricultural
nutrient balance distinguishes 5 nutrient influgaed 5 nutrient outfluxes:

IN1 = Chemical fertilizer OUT1 = Harvested prothic

IN2 = Organic manure OUT2 = Removed crop residues
IN3 = Atmospheric deposition OUT3 = Leaching

INA = Biological N-fixation OUT4 = Gaseous losses

INS = Sedimentation OUTS5 = Erosion

While a nutrient balance could be prepared for mautyients (although most commonly N,
P and K are considered), in the present studydtwesfis on N. There are two reasons for this
limitation: i) nitrogen is the most limiting nutné on the majority of fields; and ii) data
availability to assess profitability of other nemis is severely lacking (no or very few trials
have been carried out solely using other nutriestisthat the effect cannot be attributed to
specifically to the nutrient of interedtj*

With negative nutrient balances a gradual rundowthe N stock occurs. Fallowing may,

through limitation of erosion and biological N-fikan, replenish the N stock, but this is a
slow process. The generally perceived better pmdioce after fallowing is mainly related to
a de facto input of organic manure through rapid mineralatof plant residues. Although

this is not standard accounted for in the modulss, $solved by calculating the stock N build
up over the period of fallowing and supplying 50%ite difference as IN2 instead of gradual
release through mineralization.

3L This issue is discussed in more detail in Sectidririthe Annex Report.

32 Assumed is that Rwandan cattle is equivalentttogical livestock unit (TLU), 250 kg live weight.

3 To certain extent, this is also true for N, whicasmalmost always applied together with manure opast,
and where NPK or DAP were used, there may have in¢enfierence from P and K as well. Thus, indingctl
some attention is given to these elements as well.

3 This limitation should by no means be interpretedf ather nutrients are not important. Occasignall
reference will be made to other nutrients, andéetemmendations include some aspects that cleaeg n
CATALIST's attention.
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4.5. Soil acidity

Strongly weathered soils throughout the tropicsgamerally characterized by low pH values.
There is important concern that terracing mightease problems of soil acidification (H.
Breman, pers. comm.) as can be witnessed by 4di@htly constructed radical terraces not
being put to use in SW Rwanda (Sylvain Roy, peosara.). This section reviews how soil
acidity affects crop yields, how it can be managau] whether this can be captured in a
simple model.

What is the problem? As Wenet al. (2003) put it nicely: “In acid soils, exchangeesit
vacated by cations leached out of the soil pradile occupied by Al ions solubilized from
decomposing primary minerals. The result of thisira acidification process is a complex
syndrome of Al (and sometimes Mn) toxicity, defimges in Ca, Mg, and Mo, and a
frequently low availability of P as a result of ahieal fixation.” Cations are lost during
cultivation. Soil acidity primarily impacts on crgpeld by Al toxicity. Aluminum decreases
plant root elongation resulting in a poor root eystand hence decreased uptake of water and
nutrients, particularly for Al-sensitive crops. #dxicity starts below a pH-value of 5.4
(Beernaert, 1999).

The regional problem of acid soils is related tdawde, parent material and land management
history. In the volcanic zone of NW Rwanda, soil gHabout 5.8. In the eastern part of the
country, with much lower annual rainfall, pH valuae ~7.2 (at Kibungo). However, the
highlands of Gikongoro and Byumba have a preval@iqeH values <5. About 600,000 ha
of ac)igcg soils are cultivated in Rwanda, mainly westthe axis Kigali-Butare (Beernaert
1999)>.

Soil acidity is not a static soil property. Soil psla variable parameter subject to seasonal
variation (for instance as a function of soil watentent). However, long-term trends of
acidification are commonly reported when soils @aritivated. An important source of acidity
formation is a cation:anion uptake ratio by cropsager than unity. This ratio varies from
crop to crop, and also depends on the source obrNpfant nutrition. If plant material
decomposes where it grew, there is no net changsoiinacidity. However, removal of
agricultural produce breaks the cycle, by exportimgalinity (Randall et al. 2006).
Application of acid-forming N fertilizers such asHlN NOs, (NH4)SO, and NH-CO-NH,
may aggravate soil acidity problems (Mg al. 1998). Soil acidification by nitrogen
fertilization is the effect of Hion release through nitrification of NHand the subsequent
leaching of N@ .

Soil acidity can be corrected by liming. Howeves (@ery) acid soils besides presenting toxic
effects of Af*, Mn** and H are usually also in an advanced stage of weatiérincreasing

the pH in the soil to reduce the presence of those elements in the soil solution may not
lead to yield increases. A direct effect of limiaigne can be expected in the following cases:

1. Al-toxicity in the subsoil is so strong that it ettively reduces the actual crop rooting
depth. In this case, immobilization of Alions may help roots to develop to deeper
soil layers and explore a greater soil volume.

2. Current yield levels are not affected by nutriemtitation. This could be the case in
less strongly weathered soils, and when crops ltivats sensitive to the toxic effects
associated with low pH are grown.

35 More details are provided in Section 4.5 in theéx Report.
% In 10% of the acid zone in Rwanda K is a limitingtrient (exchangeable K < 0.3 cmol(+)/ kg soil)
(Beernaert, 1999).
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A simple module has been created to evaluate theteaff soil pH on crop yields, based on a
model described by De Klegi al. (1997)".

Rwanda disposes of limestone and dolomitic reseuiceRuhengeri and Lake Kivu regions
respectively. Limestone contains 40% CaO and isctly applicable as soil amendment
without problems; dolomitic resources contain 308Cand 20% MgO, and should only be
applied mixed with 70-80% lime travertine to avd@d/Mg imbalances (Beernaert 1999).
According to this author, in treating acid soilsist better to split lime applications over
several years. In this way, the effectiveness @higher, the risk of disturbances of soil life
is minimized, and farmers may spread the investnmeolved.

After treatment, an annual maintenance dose of 0.88" y* is recommended. Erosion
control is indispensable, as there is a low respaadime / fertilizers on sloping fields. All
doses reported presume good quality lime is used.

As an alternative to attempt to treat acid soitse could also match these soils with crops
that are acid tolerant (they can cope with hightaXicity levels): pineapple, coffee, tea,
rubber, cassava. Leguminous crops like cowpea agebp pea are also more tolerant than
beans or soybeans.

While liming has a positive effect on reducing smidity, SOM management has also been
advocated (Zhanet al. 200752,

4.6. Agro-forestry

As agro-forestry is promoted as a HIMO option, stimmportant to review effects of the
introduction of tree and/or shrub species in tlenféeld. A vast literature exists on the topic,
which can not be discussed here. However, quiteesagno-forestry research is documented
within the region. A selection of the main findingfsthese researches will be given.

In agro-forestry systems, one of the principal éssis that different species have different
capabilities in capturing resources, especiallgné of the components is an annual and the
other a perennial (Ong al. 1991). The following types of competition may ocau hedge-
barrier systems (Kiepe 1995): above-ground competfbr light; below-ground competition
for water; below-ground competition for nutrierdstd competition for space.

In the decision-making tool, agro-forestry is imagd in the soil water balance and soil
nutrient modules, as well as in a separate agesfor modul@.

First, in the agro-forestry module a percentagthefcropped area is assumed to be affected
by competition from the roots of agro-forestry €this percentage should be estimafed)

Competition for water is assumed to affect the wiék@ance of the entire cropped area
proportional to the importance of the extensiothefzone of influence. Whereas water stress
is assessed on an area-basis, nutrient compastassessed on a biomass production basis.

3" For details about this module, refer to Sectidhid the Annex Report.

38 For further discussion, see Section 4.5 in theekrReport.

39 For further details, see Section 4.6 in the AnReport.

0 Competition for light is not taken into accourtisiassumed that crops are of primary importamce a
effective pruning of agro-forestry trees takes plac
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5. Factors influencing agricultural output value
5.1. Farmer objectives

Smallholder cropping choice is a delicate mixingcadps for cash (potatoes, beer bananas,
coffee), calories (cooking bananas, sweet potatassava) and proteins (beans, peas, and, to
lesser extent, cereals) (Cleayal. 1995).

Not all farmers pursue the same mix. Of major inguace are the farm household’s relative
distribution of (and marginal values for) the protlon factors land, labor and capital. Most
commonly, farm households in the region have a latkand. In Rwanda the average
cultivable area per household is 0.74 ha (2002weéder, in Gisenyi it is only 0.49 ha, in
Ruhengeri 0.53 ha and in Cyangugu 0.60 ha. Thesenmes have population densities
approaching 1,000 inhabitants ®rfi. Regional differences at district level would pably
present even more problematic regions. The mostedmopulated provinces (i.e. Gisenyi,
Ruhengeri and Cyangugu) all have a very unevenrgpbgal spreading of the population.
The same could be said for Umutara province, wladbr the vast part a low-density area.

Apart from regional differences, within-region @ifences are important. The land
distribution issue in a context of increasing papioh and declining productivity leads to a
stratification of how people value land, labor acabital. Overall, land availability per
household declined over 1990-2000. This changé@4iaf original area) has possibly been
larger for the relatively well-off (McKay and Lovdge 2005). However, the further decline
of the area owned by the poorest people is mucle rmatical. Sales of crops have decreased
for all quartiles of the farm households, but mesbngly for the poorer 75% of the
population. Moreover, off-farm labor opportunitiés not seem to have improved, except for
the least poor.

Social criteria have been left out of the curremlgsis. In the light of studies such as those
by (Andre and Platteau 1998) and (Byiringiro andafden 1996), it is clear that rural
househglds can be divided in several classes wifgreht (land) assets and opportunity costs
of labor™.

5.2. Prices of agricultural inputs and outputs

Prices of agricultural inputs and outputs are @lufactors to the profitability of farming. A
price database of almost 10 years (January 1990gugt 2006) with data from more than 50
markets in Rwanda (at least 30 at any point in fimags analyzed for different trends. Price
developments were also available from FAO Burumdlithough constituting a less
exhaustive database than the one for Rwanda, ipessible to identify some trefids

The prices of agricultural inputs, and more spealfy the differential between input and
output prices has a strong impact on the profitgbdf farming. It is one of CATALIST’s
principal aims to make agricultural inputs both moeadily available and more affordable.
Rwanda and Burundi being landlocked countries atentban 1500 km from the nearest
seaport, and the Kivu provinces of Congo DRC beawgn more isolated because of
inexistent national infrastructure, prices of fiezéirs and other agricultural inputs are high.
Although much can be gained from various projeteriventions in the agricultural input
sector, agricultural intensification is aided by flact that prices of fertilizers have risen less

*! These data are discussed in the light of othercestin Section 5.1 in the Annex Report.

2 Andre and Platteau in their influential study eestablished a link between growing disparitiesvieen
social groups and the chances of becoming a vidtinmg the atrocities in 1994.

3 Price trends for selected commodities for bottdes are discussed in Section 5.1 in the AnnegoRe
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than output pricéé. As a consequence, the value/cost ratio of feetiliapplication has on
average been greatly improved since 1999 (Lauréhdeamana, pers. comm.). The largest
single increase can be attributed to fertilizatidrpotatoes in the volcanic zone (AEZ 5C).
On average, cost effectiveness of fertilizatiomiogé (not shown) and sweet potato increased
most. Nearly all V/C ratios are larger than 2, $attfertilization can be (strongly)
recommended.

Economic prices can be different from financialcpa. One of the reasons is existence of
import taxes on certain goods and products. Hajdimged the Common Market for Eastern
and Southern Africa (COMESA) in 2004 and partidipgitin its Free Trade Area, Rwanda
and gsurundi have abolished any taxation on produtdsufactured within the member
states’.

5.3. Accessibility of rural areas

The development of input and output markets cad,ameording to many should, accompany
direct agricultural development. This section resgenow roads constructed or rehabilitated
by HIMO technology can contribute to increasingi@agtural output value. It takes a broad
perspective on this question based on aspecthdiatbeen reported from other areas. In line
with this broad perspective, various effects ofdrazonstruction and rehabilitation are
discussed; some only indirectly related to develepinof input and output markets. A cross-
cutting issue in many studies cited is poverty otidn. While the purpose of road
rehabilitation in the CATALIST project has been mararrowly defined, the experiences
with poverty reduction certainly are of interesurthermore, HIMO approaches are often
compared with HIEQ approaches. Although not of pmnimportance, as HIEQ is not
considered as an approach, this comparison prodes additional information on the
effects of HIMO works.

In a study on sustainable land use and distandbetonarket in Benin, Gandonou (2006)
concludes: “the empirical results confirm that legluse of mineral fertilizers necessitates
good roads. The effect of road access on the uphysical soil conservation technologies is
positive, although not precisely estimated. Foaip autput improves under good roads. But
the effect appears low in economic sense. The sthdws that marginal product of labor in
food production is higher when road access is ealdywing some labor to be freed and
eventually redeployed on other crops/activitiese Bmpirical data have indeed confirmed
that the cultivation of commercial crops and nomf@amployment expand under good roads.
The study alerts that rural roads deserve morentaite in development research and
interventions in poor regions than before.”

Citing studies from the 1980’s, Keddeman (1998) cbattes that there is widespread
consensus that HIMO works contribute to mitigaterskerm food insecurity and loss of
income of the rural poor. Targeting of beneficiarad employment opportunities is a function
of wage levels paid, with chances for poor peopledasing when wage levels are low.
Involvement of the poor is further also influendeygl the amount of work available, with
comparatively low amounts leading to selectionadétives and friends of the local elite in
Sri Lanka (Stolte, 1988, cited in Keddeman, 198&ome comparisons of non-participating
and participating households have demonstratecehilgivels of non-participants in Lesotho
(50% higher), demonstrating the self-targeting aftef the rural poor, but lower levels (—20
%) in Burundi as a consequence of work paymentpo@pnity costs of unskilled labor have

4 A trend also notable on the world market
%5 Currently comprised of Burundi, Djibouti, Kenyaallagascar, Malawi, Mauritius, Rwanda, Sudan, Zambia
and Zimbabwe
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been estimated at 10% (Nepal), 33% (Mauritius), §0&sotho, Tanzania and Zimbabwe),
60% (Ethiopia), 75% (Cambodia) and near 100% (@&hai) of wage levels paid for

participation in HIMO projects. Concentration of skan off-season was the reason for low
alternative employment possibilities in Nepal.

Value of time savings is unlikely to be high duentgh unemployment. In Lesotho access to
banking services, building materials shops, aguecal inputs and butcheries were most
frequently mentioned when beneficiaries of a roandstruction were asked about the impact
of the road (Keddeman 1998).

Loveridge (1991) concludes that paving of roadswbeh cities in Rwanda has led to
increased market integration for dry beans. Howenerket integration has contributed to
the peculiar situation that most regions of thentguare not self-sufficient in beans and the
majority of rural households (83%) are net purches&ransport costs to remote regions
(Cyangugu) could add 40% to the price (October 1986 the other hand, farmers in
Kibungo, a zone of surplus bean production, expegd a price about 20% lower for the
same reason.

According to Porter (2002), transport costs on b@abls may be double (Ghana) or more
(Zambia) compared to well-accessible ones, dueigben vehicle maintenance costs. Off-

road inhabitants in rural areas in Ghana mentiaresx to health-care as the most urgent
problem, followed by access to traders and markets.

A new tool for prioritization materialized in th®90'’s, which became known as Integrated
Rural Accessibility Planning (IRAP). It is build dhe insight gained since the 1980’s that
rural transport is mainly undertaken by foot (hdadd), and that road construction (or
improvement) not necessarily leads to rural devalam. Instead, in this context, improving
accessibilityof services sought by rural populations was fotmbde the objective, with rural
roads constituting one of several means to achileaeobjective. IRAP as a planning tool
was developed in Malawi (Dingen 2000) and The Ppilies (Donngest al. 2006¥°.

The decision-making tool includes a transport medual evaluate the effect of increased
accessibility. The transport module allows distisging up to 12 road sections. This is for
example intended to determine as accurately aship@gbe area that will benefit from the
road. Per section a section width can be definegdther side of the road to arrive at the total
area that benefits from the road. Section width ey according to several factors. First, a
general willingness to use the road for marketingopses will be limited. This willingness
will in practice vary, e.g. as a function of topaghy. Another reason for adjusting a section
width may be that the road is adjacent to unusiabié (i.e. a National Park). Also vicinity to
alternative roads may be a factor.

From the beginning and end point of the road dtredistance to an (external) market may be
defined. If the market is located at either endjstance of 0 km should be entered. Up to
three internal markets can be defined.

For each road section area, the percentage ofdjelation that is dependent on agriculture
can be defined. The transport module subsequealitylates the total agricultural population
served by each road section and sums them updarttire road.

The decision-making tool further allows specifyifgy each road section whether it is
currently passable for different types of transpartd the contribution of each type of
transport can be calculated taking into accounta¥erage velocity of different modes of
transport as well as average transport capacityspggifying time and/or price of transport

8 IRAP is further discussed in Section 5.3 in thexéx Report.
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for different situations (i.e. a case without roadprovement and a case with road
improvement), differences in transport costs can dssessed. Such differences can
subsequently motivate farmers to change (increaskecrease) their market involvement in
agricultural inputs and outputs.

While it is possible to use the above method indeeision-making tool, it was found to be
too demanding in data requirements (e.g. locatibmarkets, current and (estimates of)
future transport fluxes). Instead, the area wittpriowed access conditions, and resident
(agricultural) population were estimated. The endéirea was subsequently assumed to benefit
(or suffer) from altered prices. In evaluating grefitability of road improvements, the effect
of agricultural intensification (if present) on ide is assessed with two prices: the price in
the case without improvement for produce consunyethé farm family, and the price in the
case with improvement for produce marketed. Produoaeketed is determined by a variable
base percentage specified per crop, and potenticl enarketing of the quantity of produce
that surpasses farm household energy requirements.

6. Prioritizing HIMO interventions
6.1. Making strategic choices

In Chapters 4 and 5 the agro-ecological and socmimv@mic determinants of agricultural

productivity and particularly the contribution HIM&xtivities can make to it were discussed.
To increase agricultural productivity there are toyions to depart from: i) concentrate on
crops with potential for intensification (CATALISS’ perspective); or ii) concentrate on
crops which currently give a good return.

These two options are interrelated: if after iniicetion returns to a crop are below levels
currently existing for alternative crops, chanomsduccess are limited. However, increasing
input levels in a currently profitable crop thatedanot lead to increased productivity is also
deemed to fail. This section briefly introduces therent financial profitability of crops to
have a reference point for subsequent analysesM®OHactivities. It does so based on model
simulations of the current cropping situation (witbrrent defined as Situation A — the
without case — with minimal soil erosion, but wiilll accounting for nutrient depletion).
Four agro-ecological zones were chosen for a bhafacterization (the Rwandese zones 4B
— Butare, 4C — Kigali, 5B — Byumba and 5C — Ruhengéor these zones best data were
available (Table 3J.

Table 3: Financial profitability of the three most profitable crops for different agro-ecological zones

Type of return to most Agro-Ecological Zone
profitable crops 4B 4C 5B 5C
Banana® Sweet potato Sweet potato Potato
Return to land (FRW ha') 525,000 357,000 570,000 360,000
Return to labor (FRW PD-) 4,875 2,285 3,350 1,143
Sweet potato Banana® Banana® Sweet potato
Return to land (FRW ha'!) 399,000 260,000 398,000 244,000
Return to labor (FRW PD-1) 2,495 2,665 3,815 1,720
Cassava Peas Beans Banana®
Return to land (FRW ha'!) 100,000 8,000 154,000 139,000
Return to labor (FRW PD-1) 880 525 1,015 1,660

Note: #Profitability of banana is still underestimated as the model can handle rotations up to 4 years — the first two years banana is not yet fully productive.
Source: model simulations based on data from various sources.

" For a discussion of these results, see Sectioim e Annex Report.
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6.2. Financial evaluation of HIMO interventions

Table 4 summarizes the results of analyses ofitla@dial profitability of the different HIMO
interventions. Below some observations are madedoh intervention individuaff§:.

Radical terracesreduce erosion, lead to changes in water avathal@hd nutrients, and
reduce production costs due to better workabilitytesraced fields. Moreover, by these
effects the response to intensification (i.e. liedr application) may be far greater. Apart
from the investment, terraces present also additi@osts in the form of maintenance
requirements including liming to avoid soil aciddtion, and loss of effective available land
area, although the risers of the terraces coulglaeted to grasses, and the edges of the
terraces could be used for planting agro-foreseg4’. However, while these areas as such
can generate some benefits, these are not comedoabtopping. Only when agriculture on
the terrace area can be substantially intensifeatical terraces can have a positive NPV.

Progressive terracesare cheaper to construct than radical terracesegudlly effective in
curbing soil erosion and runoff. Soil lost (by aopsor downslope movement by tillage) will
gradually accumulate on the downslope section ef térrace. By these characteristics
progressive terraces may not facilitate culturarapions as much as radical terraces, at least
initially. Furthermore, seed and fertilizer mayllsbie washed down prior to actual terrace
formation. The soil acreage lost for cropping igtdly higher. The only major difference is
that the return to the investment is much higher.

Where progressive terraces are not profitable oeraerosion is not a major problem,
hillside ditchescould prove to be a viable alternative. At abothiad of the investment cost,
erosion can be controll® A disadvantage is that the slope is only verybtanodified, so
workability is not substantially improved®? An advantage is the lower loss of cultivable
area compared to progressive terraces. At an IRR% (B) and 16% (C) this investment is
profitable. However, the returns to labor and laedchain below standards. Both improved
situations still degrade substantially. The faeit thituation B is evaluated slightly better than
situation C may illustrate that intensification endthese conditions is not sustainable.
Hillside ditches (and in fact also progressive dees) are not appropriate under all
conditions®.

A wide variety ofagro-forestry interventions is possible, all than not in combimratwith
other (erosion control) interventions. The profiliép of hedgerows in AEZ 2A (Rwanda) is
low, and a closer examination explains why: withim¢nsification (situation B), crop yields
are decimated as a result of the loss of areadgdrews and competition (for soil nutrients).
The competition for space and nutrients is masketetilizer application in the intensified
situation (C). When combined with hillside ditchestuation B results in slightly worse
performance, mainly due to the fact that the awess lis more substantial in order to
accommodate for the ditches as well. The bettetrobof soil erosion can not offset this
disadvantage. Situation C does not result in aebgitofitability of the investment. In
contrast, in AEZ 4E agro-forestry with intensifiicat is a very profitable enterprise.

“8 A full description of the results for each HIMQeénvention is available in Section 6.2 in the AnfReport.
9 Whether this is economically efficient will be évated.

% Provided that contour plowing is practiced (orestBWC measures such as mulching, minimal tillage)
°L As an example, model estimates show that progeessiraces reduce field slope from 30 to 9% &ter
years, hillside ditches (with hedgerows) reducestirae slope to 20%.

>2 Not everybody agrees that workability improvedlagtening of a slope. An agronomist at Butembasites!
that slopes are pleasant for working the soil: mash back pain! (H. Breman, pers. comm.).

%3 See further details in Section 6.2 in the Annepdte
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To assess financial profitability of forestry, i.fom a farmer perspectivaptational
woodlots are the most appropriate activity. As they claira tarmer’s resources, notably
land, the without case should constitute conveatiotropping practice. An important
problem constitutes the determination of the optihevesting daté. The profitability of
rotational woodlots was evaluated for AEZ 5A. Wheoodlots are implemented, during the
first two years crops can be grown in between theng trees. However, as tree density is
high, yields are severely reduced. In fact, crogpsinot profitable, and profitability of the
woodlots would be much higher (IRR of 242%) withontercropping. Although yields
become much higher under intensified managemers, still better not to intercrop. Low
prices of wood do not lead to the disqualificatmnwoodlots as HIMO activities. In AEZ
5C, because of higher wood prices and more faveradgro-ecological conditions,
intercropping with young trees is advantageousferacial profitability is high.

Road rehabilitation; a number of roads was asseSsed

* Kinigi — Gahuna2 (15 km, Rwanda). This currently impassable road islensely
populated area in AEZ 5C, for the major part folilogvthe contour of the border of
the Volcanoes National Park. According to the ctiastis estimates, a zone of 3300
ha of agricultural land and with near 40,000 inkets will experience better
accessibility. Intensification thus leads to vemjeresting results, with a NPV of 27
times the investment (IRR of 479%). Without intdicaition, the effect of price
increase does not lead to a positive NPV at a disto@te of 10% (IRR of 7%).

* Nyabitsinde — Mutovu2 (46.8 km, Rwanda). This road consists of sevdratches
in variable condition, at two points approachingvaods the main road between
Ruhengeri and Gisenyi. The road crosses entirebutih densely populated volcanic
highland (AEZ 5C), following the contour of the ber of the Volcanoes National
Park until continuing to the Congo DRC border ia thast. This road opens access to
an area of 13,360 ha, inhabited by 120,000 peofillds are very responsive to
intensification. Intensification leads to very irgsting results, with a NPV of over 50
times the investment (IRR of 915%). Without intdicaition, the effect of price
increase is still considerable with an IRR of 22%.

* Kibumba — Mudende (18 km, North-Kivu — DRC). This road starts at Kiblba on
the road between Goma and Rutshuro and ends abther with Rwanda (Mutovu).
Despite the trans-border character of this roagefteer with Nyabatsinde — Mutovu
road in Rwanda), no important impetus is expecte@dcfoss-border traffic, as the
agro-ecological conditions are similar and inteioval traffic is already served by the
Gisenyi — Goma border post. Being a very fertilmegoimproved access could
however give a strong incentive for agriculturaemsification.

* Mparamirundi — Muvumo (47 km, Burundi). This road starts at the road Murga
— Butare at 1700 m altitude, to rise to 2400 niwade at the Kibira National Park and
to slightly descend again to 2200 m before reacthegRwandese border at Muvumo.
This road is currently not passable. Its rehalbilita increases access to an
agricultural area of about 20,000 ha in NorthermuBdi, inhabited by an estimated
160,000 people. It crosses two agro-ecological oBelyenzi and Mugamba. The
financial profitability is very high when combinedth agricultural intensification.

> Section 6.2 in the Annex Report explains how thineal harvesting date can be determined.
5 Important notes on these results are includecatiéh 6.3.
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* Mabayi — Ruhororo (12 km, Burundi). This road section runs parakethe eastern
border of the northern patch of the Kibira Natiofark. Located entirely at high
altitude, and in human environment, this road isipuhe highest maintenance cost
category due to landslide risk (cf. Nyungwe forestd experience). It is the final,
currently impassable stretch of a road crossingotivder into Rwanda. By proximity
of the Imbo plain, there is supposedly potential éwoss-border trade. It also
enhances access to an agricultural area of 4500nhabited by 25,000 people.
Financial profitability is very high when combinaath agricultural intensification.

Table 4: Summary of the financial profitability of different options on the HIMO menu, for various agro-ecological zones.

HIMO type Zone®  Crop rotation™* Investment Production situation
B. Without infensification (. With intensification
NPV IRR NPV IRR
Radical terrace AEZ 5B POT-MAI-BEA-MAI 1,358,834 FRW -883,843 FRW 1% -139,365 FRW 9%
AEZ5C  POT-WHE-BEA-WHE 1,358,834 FRW -1,464,463 FRW n/a -642,260 FRW 3%
Progressive terrace AEZ 5B POT-MAI-BEA-MAI 595,834 FRW 53,762FRRW  11% 827,814 FRW 24%
AEZ2A  MAI-BEA-SWP-CAS 595,834 FRW -139,972 FRW 1% -170,564 FRW 1%
Hillside ditch AEZ2A  MAI-BEA-SWP-CAS 197,167 FRW 170,339 RRW  17% 142,286 FRW 16%
Agro-forestry AEZ2A  MAI-BEA-SWP-CAS 123,300 FRW -57,979 FRW 6% -82,621 FRW 4%
AEZ4E  SWP-WHE-SOY 123,300 FRW -395,162 FRW n/a 804,779 FRW 82%
Agro-forestry + AEZ2A  MAI-BEA-SWP-CAS 197,300 FRW -97,923 FRW 5% -124,807 FRW 4%
Hillside ditch AEZ4E  SWP-WHE-SOY 197,300 FRW -391,229 FRW n/a 665,696 FRW 46%
Rotational woodlot AEZ 5A  POT-WHE-BEA-WHE 520,000 FRW 2995029 FRW  91% 2,839,993 FRW 81%
AEZ 5C  POT-WHE-BEA-WHE 520,000 FRW 5376911 FRW  110% 5,637,460 FRW  128%
Road rehabilitation:
Kinigi — Gahuna2 AEZ5C  POT-WHE-BEA-WHE 189,934,500 FRW -28,399,601 FRW 1% 5190279911 FRW  479%
Nyabitsinde — Mutovu2 ~ AEZ5C  POT-WHE-BEA-WHE 531,696,200 FRW 345715 13TRRW ~ 22% 27,412,069, 742 FRW  915%
Kibumba - Mudende (& MAI-WHE-BEA 412,082 US$ -8,217,033 US$ n/a 29,475,224 US$  1078%
Mparamirundi - Muvumo B4 MAI-WHE-BEA 1,404,313,400 FBU  -2,209,326,789 FBU n/a 85,123,785379 FBU  929%
Mabayi — Ruhororo B3 POT-MAI-SWP-BEA 502,761,000 FBU  -1,576,866,448 FBU n/a 28,819,619,631 FBU  1156%

Notes: *Codes for AEZ are explained in the Annex Report; **Abbreviations for crops used: BEA = Beans; CAS = Cassava; MAI = Maize; POT = Potato; SOY = Soybean;
SWP = Sweet potato; WHE = Wheat.

6.3. Robustness of financial profitability of HIMO activities

Section 6.2 presented various assessments ofrtaecfal profitability of HIMO activities.
Many assumptions were made to arrive at the stateds of profitability. This section has a
threefold objective: i) to identify the factors witmajor influence on financial profitability; ii)
to document some selected sensitivity analyses;iign make suggestions for improved
robustness of estimates. The following factors haemajor influence on financial
profitability while themselves uncertain:

» Agricultural productivity (current and potential). It is not hard to see that under-
or overestimation of either current (without case)future (with-case) agricultural
production will have a significant effect on thefability of HIMO investment.

* Trends of agricultural productivity. The assessment tool includes modules for
erosion, soil water availability, soil nutrient dadility, soil acidity and competition
between agro-forestry and crops. Effects are actaieui over the total simulation
period, and under- or overestimations can thereftage a large influence. An
important issue is for example that in the withcase, farmers already undertake
management practices that affect these factors.
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* Input and output prices. Price information was mainly available from markétarm
gate prices were estimated from these availabla. ddte most difficult to price is
labor. If labor opportunity costs are lower tharmswased, than profitability of
agriculture raises substantially — even in the cashout HIMO investment.
Moreover, the influence of HIMO activities (mosttably road rehabilitation) on
price levels is largely unknown and includes effecf increased accessibility,
comparative advantages between regions, and shstgply and demand.

From extensive sensitivity analyses, agriculturaldpictivity and output price levels appear
to have the largest influence on the financial igabflity of HIMO investments’.

Three special cases were considered for a furéhrgitevity analysis: a) the combination of
agroforestry and terraces, and b) the costs o€aguial inputs (lime); and c) the scale effect
of road rehabilitation. These case studies willblased on a single example, as it may be
assumed that results will be more or less simitaten other agro-ecological conditichs

Agroforestry and (radical) terraces, agro-forestry (AF) interferes with crop productio
Nutrient competition reduced yields to 55-80% d tbvel without AF (differences per crop,
beans in this case being more heavily affected thaize), when the amount of nutrients
taken up by AF is a fraction of the standard natriequirement at AF productivity of 5 ton
fodder hd and 8 ton fuel wood Ha Spatial competition until 50% overlap between axfl
cropped area (AF being in addition also capablexpioiting the risers of terraces) did not
result in yield reduction. However, thereafter neaig rapidly affected by water shortage.
Potatoes and beans seem to profit somewhat frametuction: the nutrients not taken up by
maize can now be consumed by these crops. Ahgiifler spatial competition, potato yields
also start to get affected.

Costs of agricultural inputs (lime); lime price affects the profitability of a combinati of
agro-forestry and hillside ditches in AEZ 4E. Irasig lime prices lead to the optimum lime
application being a bit reduced.

Scale effect of road rehabilitation; In the analyses of Section 6.2, it is assumed ttiat
entire agricultural zone which experiences improaedess participates in the agricultural
intensification process and takes benefit fromaased marketing opportunities. Although
there is a direct linear relation between the sikéhe area benefiting and the financial
profitability, even a reduction by e.g. 50% leadsunparalleled results. Only when the
participating area would be below 10%, would th& IRerhaps enter in the danger zone.
Road rehabilitation will usually lead to alteratsoim the price levels of agricultural inputs
and outputs — that is in any case the primary reasoembark upon such projects.
Expectations are that prices of outputs increadettamse of agricultural inputs decrease. The
magnitude of these changes is uncertain, and ire s@%es adverse price trends may manifest
themselves. However, price levels of agriculturalpots would need to fall by more than
30% to do harm to profitability. Price level chasgef agricultural inputs (e.g. fertilizers)
have a lower impact on profitability.

6.4. Economic evaluation of HIMO interventions

The previous section dealt with the financial paddility of HIMO interventions. An
economic evaluation takes into account all costsl@nefits from a societal perspective. At
the level of investment, maintenance and productiosts, this means that some prices of
inputs need to be adjusted to account for shadaeegr opportunity costs and fiscal

%6 Detailed analyses are presented in Section @f8&innex Report.
" The results from these analyses can be better stnderby referring to Figures 24-26 in the Annep&te
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measures. More important, and also more difficulgoiantify, are the negative and positive
effects of the investment to the society. Theséude employment creation, environmental
effects, and socio-economic effects each of whithb& touched upon below. This section is
mainly qualitative in nature, as it is impossilequantify all effects.

Economic costs of inputsconsidering that the two major cost types that nedze adjusted,
labor and imported goods, work in opposite directamd the net economic cost of HIMO
activities is generally not very different from tfieancial cost.

Employment creation; The combination of war-related destruction of poesi productive
infrastructure, large-scale displacement, and amgg@opulation growth has contributed to
the current situation in which the rural workforiseonly partially deployed. An important
precondition for stabilization and poverty reduntis the creation of employment. Mellor
(2002) stresses the important role smallholdercatitire has to play in this respect, not only
because in Rwanda (like in Burundi and Kivu Proemof Congo DRC) 90% of the
population lives from agriculture, but also becaaggcultural growth leads to multipliers in
the rural non-farm sector.

Table 5 shows the cumulative effect of direct emplent in investment in HIMO
interventions, the multiplier effect it generathsough increased expenditure of laborers, and
the net effect of employment creation by the investt®. The multiplier was thereby set
conservatively at 1.5, the lower end of Keddemd&@98). The table shows notably an effect
of ‘density’: bench terraces create a lot of empient but also require high investment. It is
therefore useful to analyze how much employmengaserated per dollar invested. The
results of this analysis are remarkable in thay ttlearly normalize the previously skewed
distribution. While agroforestry interventions ageod ‘employment for money’, roads in
combination with agricultural intensification (andly then) may be very efficient.

Table 5: Total employment creation through HIMO: direct employment, multiplier effect and agricultural intensification

HIMO Activity Employment creation (PD ha~! equivalent) Id. (PD ha! eq. $7')
Situation B Situation ( Situation B Situation (

Bench terraces

AEZ 5B 2289 2413 0.93 0.98

AEZ 5C 2289 2471 0.93 1.00
Progressive terraces

AEZ 5B 745 867 0.69 0.80

AEZ 2A 157 846 0.70 0.78
Hillside ditch

AEZ 2A 366 465 1.02 1.30
Agroforestry

AEZ 2A 465 575 2.07 2.56

AEZ 4E 454 591 2.02 2.63
Agroforestry+Hillside ditch

AEZ 2A 443 546 1.23 1.52

AEZ 4E 426 550 1.19 1.53
Woodlot

AEZ 5A 957 1055 1.01 1.12

AEZ 5C 996 1099 1.05 1.16
Roads

Kinigi-Gahuna2 34 229 0.33 2.19

Nyabitsindi-Mutovu2 26 m 0.36 3.06

Kibumba-Mudende 13 186 0.33 4.86

Mparamirundi-Muvumo 18 134 0.26 1.95

Mabayi-Ruhororo 19 135 0.19 1.31

*8 The latter factor is also presented separateleaii@h 6.4 in the Annex Report.
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Apart from generating employment, HIMO activitiesittw or without agricultural
intensification also (generally) increase the nmetiar labor. This is particularly welcome, as
many of the analyses in Section 6.2 demonstrate@mureturns to labor (much) below the
wage rate of $1 per day considered as the povesy .|

Environmental externalities; Soil erosionhas frequently been mentioned as one of the
major agricultural problems of the African Greakka region. From a societal perspective, it
is a question how serious this is a problem. Infthancial analysis, the reduced on-farm
yields were accounted for (through nutrient 1083e<ff-site effects are external to the
farmer and do not end up in the financial analySiach off-site effects could include
destruction of infrastructure, sedimentation orlexafields or in reservoirs (reducing hydro-
electric capacity) and in lakes (threatening latustbiodiversity), and flashfloods and mud
streams (endangering human live@gforestationis also of alarming concern. Rwanda lost
57% of its natural forests between 1980 and 19@8n(613,600 ha to 212,000 ha). Presently
18% of the country is covered by forest, 47% of alihis natural. The country can only
sustain about 70% of its forest products needs igdit2001). Burundi similarly lost more
than half of its natural forest in the same perfooin 104,000 ha in 1980 to less than 50,000
ha in 1997. The total forested area in 1997 was,0DD8 ha (Mihigo 1999). Major
deforestation is also taking place in the Virunddional Park (North Kivu, Congo DRC).
Any HIMO activity geared towards reforestation ntroducing alternative sources for wood
may help reduce the destruction of natural foreBesides, improved control and better
livelihoods for communities living close to the ramng forests should help protect these
resources. On the other hand, increasing acce$grdsted areas without proper control
mechanisms in place may lead to further pressunteinsically linked to the problem of
deforestation is the threat to biodiversity.

Socio-economic effectsas was referred in Section 5.3, accessibility pysucial role in
rural development. Apart from its contribution tgrigultural intensification through better
linkages to input and output markets, accessiltigg worldwide been found to lead to better
access to education, healthcare and other senSoese alternatives on the HIMO menu of
options have effects surpassing the local levet. iRstance, the plan to link Kisoro and
Goma by rehabilitating the road connecting them rhaye far-reaching consequences
beyond the area of intervention: i) the road isrtren artery of trade between Congo DRC
and Uganda, and — more importantly — eventuallypibits of Mombassa and Dar es Salaam.
The completion of this stretch will have nationalpiortance to Congo; ii) price levels —
generally above the regional average for many mridim Kivu may drop. The exact effects
of a road with such importance beyond the functiba local level feeder road require closer
study; iii) time savings in transport along thed@and reduction of vehicle maintenance costs
may become substantial by the amount of (increasaific.

6.5. Considerations for selecting the most promising HIMO activities and specific
zones of interest

Based on the financial evaluation of HIMO actisti€Section 6.2), and with additional
information from the sensitivity analyses and ecoiwoeffects (Sections 6.3 and 6.4), it is
possible to define the most promising HIMO actestifor agricultural intensification.
Although the data presented in this report areeoidswards Rwanda, the conclusions are

%9 Results on return to labor (and land) are includeBection 6.2 in the Annex Report.
% In addition, direct damage to seeds being wasbeahdhe slope or damage to plants being uprootattico
occur; these on-site effects were not accounted for
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also valid for Congo DRC and Burundi. The roadsuded in these countries have similar or
higher levels of profitability than the ones in Rwia. With similar levels of labor costs and
higher levels of prices of agricultural inputs aodtputs, farming under similar agro-
ecological conditions should be at least as piafitaThe situation of access to markets may
be more constrained, with HIMO options for road stomction thus having higher priority.
Differences between financial profitability of siam types of investments in different areas
may be small enough to base decisions on otherieritas currently being elaborated by the
CATALIST project for Congo DRC. With the possibl&ception of woodlots, all HIMO
interventions should be promoted simultaneouslyhvagricultural intensification. Where
market access problems and environmental conceen®wa, intensification without HIMO
activities is sufficient. Otherwise, to create maroen it is better to start combined HIMO
interventions / agricultural intensification in zmthat can serve as model areas, that is zones
of guaranteed success. In the next Chapter, wenretuthe originally proposed HIMO
activities to verify whether they meet the criteria

7. The HELPAGE proposal in its new context of the CATALIST
project

7.1. The original HELPAGE proposal61

The original HELPAGE proposal focuses on environtakenonservation of the following
transboundary ecosystems located within the AlberRift Valley (HELPAGE 2006): i)
Virunga National Park (Congo DRC), connected withidan’s National Park (Rwanda); ii)
Lake Kivu, shared between Rwanda and Congo DR(\lyiungwe National Park (Rwanda),
and its continuation as Kibira National Park (Buiiniv) the flood plain of the Rusizi River,
shared between Rwanda, Burundi and Congo DRC; aké Tanganyika, shared between
Burundi and Congo DRC.

This region is subject to different forms of envinbental degradation and pressures on its
natural resources: i) soil erosion; ii) landslides; sedimentation of lakes; iv) accelerated

deforestation to meet household demands; v) higkertience of livelihoods on inappropriate

agricultural production methods, without replenmghsoil nutrients. Moreover, the region —

poor and dependent on subsistence agriculture isestdck breeding — has recently gone

through turbulent decades of extreme violence awre socio-economic changes, to the
detriment of its ecological and economic assets.

Justification is given that abovementioned protceeas have suffered surface area losses
ranging from 10% (Kibira NP) to 65% (Vulcan’s NR»nd should be saved from following
the fate of smaller protected areas such as Mukorast and Gishwati Natural Reserve,
which have lost 73% and 98% of their original a(@860) respectively. Besides their
important biodiversity, the Afro-mountain foreseas regulate the hydrological cycle of the
lakes and the river basins they belong to, andawering of the water table of some of the
lakes can be attributed to the loss of these ndnests.

The general objective of the original HELPAGE prsglowas to “contribute to the
sustainable management of natural resources forsdc®-economic development of the
transboundary population in Burundi, Rwanda andgoobDRC to promote stability, peace
and poverty reduction”. This was to be achieve@dugh promotion of alternative energy
sources to substitute scarce firewood resourcgsmcdg building of profitable economic

1 A more detailed account of this section is incllitethe Annex Report (Section 7.1), which is imtbased
on the original HELPAGE proposal.
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marketing chains to assure food security, promobbrHIMO activities for employment
creation and increased income-generating oppomsriit rural environments, and supporting
environmental governance.

The project proposal had adopted a transboundgsyoaph because: i) the African Great
lakes region presents high ecological and socim@mic potential which merit a global,

integrated conservation and development approaghug to date, natural resources
management capacity at the regional level is nastent, with the exception of collaboration
between Virunga, Vulcan’s and Mgahinga (Uganda)idvial Parks; iii) as a consequence,
actions are currently undertaken in isolation ircheaountry and experiences are not
exchanged, albeit ecosystems and communities @rasi

Further details of the HELPAGE proposal will be ited to the HIMO works envisaged
under Specific Objective Numbef?3Targeted beneficiaries of HIMO employment include
the most vulnerable and disfavored groups: womesmadbilized militia, youngsters,
unemployed, and aged persons. HIMO activities sasthreforestation, agro-forestry and
erosion control (including agricultural terraces em possible and necessary) will be
undertaken in watersheds together with manure andrai fertilizers to conserve soils and
soil fertility, to diminish the impacts of waterasion and to augment infiltration of rainfall
while at the same time controlling sediment logeasater courses.

These activities will generate important revenued anable the development of income
diversification activities and creation of off-farmmployment which can diminish the
pressure on natural resources. The program withutih rehabilitation of road infrastructure,
also breach the isolation barriers of the transbdamn populations in the three countries in
terms of facilitating growth of socio-economic eaclges and enhanced availability of
agricultural products.

Tableé presents a list of proposed HIMO activities, fdrieh, however the requested funding
would not suffice. For those activities for whichntling was included in the original
proposal, costs are presented.

7.2. Assessment of the HELPAGE proposal within the CATALIST project framework

The original HELPAGE proposal was clearly focused onproved environmental
management to contribute to nature conservatiorthiwithe CATALIST project, the
objective of HIMO activities is creating synergy fagricultural development. This change of
objective creates an entirely different perspective

There are a number of criticisms on the HIMO atitiéi presented in the original proposal,
which should be addressed while planning HIMO étotis in the CATALIST project:

* The choice of areas for intervention is not suffitly substantiated. The original
proposal mentions a multitude of physical and seconomic factors threatening the
protected areas and livelihoods of populationsosumding them, but fails to prioritize
what problems exercise the biggest threat.

 The areas identified for intervention are sometin@ge. So large, that it is
impossible to treat them entirely with funds rededs The solution chosen to solve
this problem is simple: a reduction of the aredialy identified (see Table 6).

62 Only these HIMO activities have been incorporatethe CATALIST project, and the other project
components fall outside the scope of this study.
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However, will it be possible to solve the immenselgpems when only a fraction of

the area is treated?

Table 6: HIMO activities foreseen in the original HELPAGE proposal

HIMO Option and Problem Size Activities foreseen and Motivation Scope in
Localization budget ($) new
context*
Road construction
[DRC] Kingarame — Impassable road 11.7km (3  Widening, Clean weeding, 2 markets in DRC ++
Ruhunde bridges) Drainage channels ($412,082) Exchange of agricultural and
18 km livestock products
[RWA] Nyabitsindi — Road in bad condition 46.8 km Widening, Clean weeding, Promote tourism +
Muhingo — Mutovu Quarrying, Stone crushing Surveillance Virunga NP
($1,002,627) Exchange of agricultural products
[RWA] Kinigi — Gahunga 2 Impassable road 15 km Widening, Clean weeding, Promote tourism ++
Quarrying, Stone crushing, Surveillance Virunga NP
Compaction ($358,149) Exchange of agricultural products
[BUR] Mparamirundi — Impassable road 46.8 km Repaving, Drainage channels, Surveillance Kibira NP ++
Butegana — Kabarore — Clean weeding, Widening, Exchange with Rwanda
Muvumo (Rugazi) Bridges, Culverts ($1,324,067) Exchange of agricultural products
[BUR] Mabayi — Bweyeye Impassable road 12.9 km Repaving, Drainage channels, Surveillance Kibira NP ++
Clean weeding, Widening, Exchange with Rwanda
Bridges, Culverts ($474,032) Exchange of agricultural products
Reforestation
[DRC] Sake — Kingi — Severe poaching 55,609 ha  Tree nurseries and reforestation  Diminution of human pressure on +++
Kilolirwe — Ngandjo — 4000 ha ($850,040) charcoal production and
Burungu — Kitchanga agricultural encroachment
[DRC] Katale — Kabaya — Deforestation 3072 ha Reforestation ($85,004) Diminution of access to Virunga -
Bweza - Kamira 400 ha NP
[DRC] Rugari Pressure on Virunga NP 8921 ha Reforestation ($42,504) Community forest resources +++
resources 200 ha
[BUR] Ruhororo — Mabaye ~ Deforestation, pressure 2000 ha Reforestation, Tree nursery 2 Diminution of pressure Kibira NP +++
on Kibira NP 3000 ha million plants ($637,560) Regeneration of vegetation
[BUR] Rusizi Pressure on NR Rusizi 1000 ha Reforestation of delta (RAMSAR Aquatic and vegetal ecosystem -
zo0ne) conservation
Agro-forestry and Erosion
control
[DRC] Kingi — Kilolirwe 3620 ha ?
[DRC] Jomba — Gasura Soil degradation 4391 ha Watershed management -
490 ha ($104,135)
[DRC] Gahuna Soil degradation 10,040 ha  Watershed management Soil fertility improvement +
300 ha ($63,756)
[DRC] Kabuye Soil degradation 1925 ha Watershed management Soil fertility improvement +
200 ha ($42,504)
[DRC] Bukuvu — Mudaka —  Deforestation and 7000 ha Reforestation and watershed Diminution of soil erosion -
Kavumu Water erosion management ($1,487,640) Environmental restoration
[BUR] Mparamirundi — Soil degradation 2000 ha Agro-forestry hedge rows Soil fertility restoration +
Buvumo 3000 ha ($637,560)
[BUR] Bujumbura — Soil degradation in 7000 ha Watershed management Diminution of soil degradation -
Rumonge watersheds of Lake ($1,487,640) Environmental restoration
Tanganyika
Waterfront protection
[DRC] Sake — Bukavu Degradation of 34 km/ Waterfront protection by 50 m Diminution of lake degradation -
waterfront Lake Kivu 340 ha wide agro-forestry band Restoration of fish breeding
($132,396) places
[BUR] Rusizi Degradation of 1000 ha Protection of riverbanks with 50 Ecosystem conservation -
riverbanks m wide agro-forestry band
[BUR] Bujumbura — Degradation of 8750 ha Waterfront protection by 50 m Diminution of lake degradation -
Rumonge waterfront Lake wide agro-forestry band Erosion and sedimentation
Tanganyika ($1,859,550) control
Restoration of fish breeding
places
*Note: ++ heavily recommended activity; ++ strongly recommended activity; + recommended activity; ? unknown; — rejected activity.
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The

The areas identified for intervention are sometin@ge. So large, that it is

impossible to treat them entirely with funds rededs The solution chosen to solve
this problem is simple: a reduction of the arediatly identified (see Table 6).

However, will it be possible to solve the immenselems when only a fraction of
the area is treated?

While the transboundary dimension of the problem wsll-defined, and the
propositions made in the proposal reflect this,gbeential for transboundary regional
development and conservation is not fully explaited

above points remain relevant when using HIMQrestments for agricultural

intensification. Some additional considerations kesawever also be made:

Transboundary trade development may help each nmegiotake advantage of its
comparative advantages. The highest potential rforeased trade exists: i) where
borders divide different agro-ecological zones withitual demand for each others
products; ii) where important centers of supply alednand are separated by these
borders; and iii) where current accessibility ivesely limited. With the current
dynamic prices of agricultural inputs and outputsad rehabilitation in boundary
areas offers an opportunity to create more stgtalitd exchange between countries.
These HIMO activities should receive the highegirfiy.

Zones with high potential for agricultural intems#tion without HIMO, i.e. areas
with good accessibility, high soil fertility andmited problems of environmental
degradation are not priority zones for HIMO progedtere, alternative sources of
funding the investments for intensification shobkldeveloped if necessary (such as
credit services).

Similarly, highly degraded areas offer very limitgabtential for agricultural
intensification — at least in the short run. HIM@eirventions in these areas are not
likely to lead to synergy for agricultural intensdtion. It is important not to see
HIMO projects as a goal in itself, but as a meansgdricultural development. The
prioritization approach followed in the presentdstwffers a decision-making tool of
where to allocate funds available for HIMO actieti

HIMO options recommended to farmers should be ablecoup investment costs at
an acceptable rate of return. In this way, chareres highest that a process of
adoption and adaptation is triggered, which wils@® continuity of agricultural
intensification and environmental conservation belthe end of the project.

8. Recommendations

8.1. Creating synergy

1. HIMO activities are fully subsidized by the projediarmers do not make
investments themselves. While this is a good ambrdar public infrastructures, it
might be counterproductive in private fields. Therfan capital remains a decisive
factor in catalyzing agricultural developmemiotivated beneficiaries should
attract HIMO investment, HIMO infrastructure lying idle will not motivate
people.

2. Agricultural intensification is a prerequisite fitre profitability of HIMO activities.
The potential for synergy creation is large. Theisto choose those combinations
and locations that catalyze the development prodd#8lO projects can be a
powerful tool to simultaneously develop infrastructure that conditions
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intensification processes and provides (part of) # financial injection to start
exploiting that potential.

3. Synergy could be enhanced by changing focus of datpoverty alleviation to
stimulating investment in agriculture. Targeting HIMO employment to organized
farmers with potential to invest wages rather tbansume, and longer participation
in HIMO employment are two means to do this. Anothtion is the promotion of
input vouchers instead of cash payment. Increasedsa to financial services
(credit) should be developed to assure continuity.

4. The full potential for synergy creation is vestad adopting a participatory
approach. Farmers with a keen interest in incrgagimductivity should be guided
and involved in HIMO technology development. If taepalyses and assumptions
made in the present study are correetommended HIMO investments should
be profitable even if beneficiaries had to pay foall costs themselvesBuilding
the capacity to replicate successful experiencdk hvei the key for successful
development.

8.2. Maintaining momentum

5. Clear maintenance plans should be made prior tolemmgntation of HIMO
activities. Investments may rapidly degrade agaihenv not receiving due
maintenance All analyses were executed assuming good maintenancand
profitability of investments is sure to decrease {songly) when not carried out.

6. Private and public sector agentshould be pinpointed to the opportunities created
by the investment. Theghould be aided in developing the services needed t
assure continued benefits in the future

7. Provided that investments on private land are neizeg as beneficial and farmers
are motivated to maintain them, maintenance of ipubifrastructure should
especially receive attention. Taking roads as aramgke, maintenance
requirements are often grossly underestimated — bbtin terms of cost and
institutional capacity, and as a consequence may not be kept up to stnla
successful maintenance strategy addresses theseiéss

8.3. Prioritizing specific HIMO activities and locations

8. As a general rulecreating synergy between HIMO investments is most
successful in zones with fertile soils and marketqn potential. Their
implementation on degraded soils and isolated afiéasot opened up) increase
costs and reduce benefits and is less likely talyza¢ agricultural intensification
and rural development. Despite this general rul&)®ican play a role in reviving
areas with specific handicaps such as acid sdils. most profitable combinations
probably require much less project support in ongerealize potential (project
support could suffice with organizing demonstratibelds and private sector
development).

9. There are several reasons to belief that pricegyotultural inputs and outputs are
strongly dynamic at preseriRoad rehabilitation decreases susceptibility to pde
fluctuations by lowering transaction costs and offeng new market
opportunities. They have the highest priority Moreover, road rehabilitation
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offers economies of scale in creating long-term legnpent — in agriculture, and
through multiplier effects, in rural non-farm adties.

10.The staggering increases in (fuel) wood and ché&rncogaome regions indicate a
severe shortage of these producRotational woodlots and agro-forestry
interventions give a high rate of return in deficit areas They have second
priority. For poor small-scale farmers, the woodlot technplogight not be
accessible in view of the size of their propertesd the lack of capital for
investments that only after several years startiymimg revenues. However, as
woodlots require less labor (with high returns)ntfzternative land use, they may
free up labor for other agricultural enterprisesfhfarm work.

11.Volcanic soils respond best to fertilization. Altlgh generally less susceptible to
erosion, an important synergy creation is possible between gaicultural
intensification practices requiring the removal of stones from fields on
andosols, and the use of these stones to constratiine wall terraces. This has
third priority .

12.Erosion control should not be the final objectiat a means to achieve agricultural
intensification. The standard priority order should not be radical terraces >
progressive terraces > agro-forestry activities bexse of erosion control, but
agro-forestry activities > progressive terraces > adical terraces unless cost-
benefit analysis proves otherwise.

13.Reforestation and lake border protectionmay have important social benefits but
are not able to create synergy for agricultural inensification. Financial
profitability is weak and may be negative. Thesgvdies, while important from an
environmental perspectivehould not remain on the project’s menu of HIMO
options. An exception maybe granted to particular projesteere downstream
benefits to agricultural intensification are subst, but such cases were not
encountered by the consultant.

14.A strategy forprioritization of specific projects and locationsshould start with
those activities with rapid, tangible returns amdlofv a logical sequence The
availability of fertilizers is crucial for agricultural intensification (in rtu
indispensable for profitable HIMO investments). $aaoads that will allow inputs
to arrive in zones with intensification potentialepently not well served, and if
possible with a further hinterland, are the firtgéps A typical example is the
connection Kisoro — Gomia Furthermore, the access road to the Graben (near
Butembo) is highly interesting because of motivation behalf of the local
communities (see recommendation 1, and the fattatmaad has been constructed
by the community itself alreadd}) The Mabayi — Muhororo road in Burundi also
potentially qualifies. Concerning woodlots and afpestry interventions,
considerations for project locations are: i) (fikegdpod scarcity; ii) possibility and
profitability of agricultural intensification; iii) contribution to environmental
conservation; and iv) for woodlots: is synergy timapossible for labor freed up?
Northern Rwanda and southern North Kivu qualify cniteria i) and ii). The
Virunga’s and Kibira NP are vulnerable areas, respely for the massive scale of
destruction and the elongated area.

% The consultant took notice of other consideratiofithe CATALIST project, i.e. the security situatidhat
may require a different sequence of action.
® The profitability of both roads mentioned was regessed in this study because of a lack of (fiadndata.
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8.4. The role as CATALIST

15.The project should work at all levels to promote ad divulgate successful
synergies This includes everything from local level demaeasbn fields to national
level liaising with government and NGO staff and/ate sector agents involved in
agricultural development and HIMO activities in foaular.

16.1In this respect, there is amgent need for the development of a decision-makin
tool for prioritization of HIMO interventions and t raining of government and
NGO staff in its use The basis for such a tool could be the spreadsheeel
developed and utilized in the present study.

17.The CATALIST project being a regional project, @Rdanda being both a country
with extensive experience in HIMO approaches afiddual (French/English), the
idea to establish a regional HIMO Training Centean( Imschoot and Wandera
2005) is warmly recommende@ATALIST could, as initiator as well as client,
actively support the creation of such a training ceter, which allows sharing
experiences regionally

18.For assessing impact of HIMO interventions, it is rcial to establish a good
monitoring and evaluation system.A better documentation of HIMO investment
costs under different circumstances is needed. ddwation between HIMO
development agencies is desirable, and such ingiafGaude 2005) is to be
supported. However, a wider context for data ctibecis needed to obtain such
crucial information as labor input in crop prodoctiwith and without HIMO
interventions and intensification, and their effestnet revenue of different crops.

19.To emphasize the regional approach advocated bypihject, trans-boundary
cooperation can be made concrete by implementingmsilar HIMO projects on
both sides of regional national boundariesWith the currently planned activities,
cross-boundary synergy is limited to road consiouact

8.5. Warnings and opportunities

20.Modalities for beneficiary participation in HIMO ac tivities should be reviewed
in light of the changed objective from poverty redation to agricultural
intensification. Considerations for setting wage rates and reoairit practices are
extensively dealt with in Tajgman and de Veen (3998

21. The CATALIST project has a production system applo and will, besides
priority crops receiving attention from productidlm consumption, pay due
agronomic attention to other crops that are crdomaproduction systems. However,
from a farmer’s point of view there are undeniabigps with higher returns than
others. This is for example the case in the volcauils region where potatoes
constitute by far the most lucrative crop for farma&ocusing onone crop could
lead to the creation of mono-cultural enterprises Where such tendency is
manifested, the project should inform farmers of tke risk involved.

22.Another observation with regard to crop choice banmade regarding acid soils.
Unless farmers are well-aware and capable of maintance liming, it is more
convenient and less risky to concentrate on crop$at are tolerant of and/or
thrive well in acid soils Pigeon peas and tea are examples of suitabls,ondple
wheat and peas are sensitive crops.
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23.To intensify rice production, substantial improvements in water management of
marshland areas are necess@ihese improvements are technically complicated,
expensive and not replicable by local (farmer) orgaizations. Unless
CATALIST wants to involve in this for long-term spgrt, this option on the menu
of options isnot recommended

24.1n the present study, only nitrogen was considexgdhutritive element. This is
justified as: i) nitrogen is generally the mainilimg nutrient; ii) evidence for yield
enhancement by inputs of other nutrients is scancemore scattered. This should
however by no means be taken as a license to ignbex nutrients. In facthe
increased marketing that could result from HIMO actvities in combination
with agricultural intensification demands that product quality and
conservation is improved, which is not possible bysolely applying more
nitrogen to crops Potassium plays a pivotal role in tuber crop eoveation,
phosphorus in leguminous crops and in efficientafs@trogen by other crops.

25.A specific opportunity in this respect is the factthat prices for agricultural
products in the slack-season reportedly benefit dmoportionally from
increased access to production regions compared poices at the time of ample
availability . Thus, an important incentive for improved craprage is born.
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Appendices

Appendix 1. Terms of Reference

Scope of Work

CATALIST PROJECT
A Regional Project to Intensify Agricultural Prodivity and Improve Product Marketing

Terms of Reference:
Prioritizing Rural Public Works Interventions ingort of Agricultural Intensification

Project Overview:

The CATALIST Project(Catalyze Accelerated Agricultural Intensification for Social and
Environmental Sability) is a five-year regional activity funded by the EluGovernment and
implemented by IFDC, an International Center foril SBertility and Agricultural
Development, headquartered in the United States. prbject began in October 2006 and
will run through September 2011. Field headquartees located in Kigali, Rwanda. In
addition to Rwanda, the project will work in Burundastern Congo, southern Uganda, and
western Tanzania where country offices are orlvalestablished.

CATALIST’s overarching goal is to contribute to regal peace and security through
intensified, sustainable agricultural productionl @amproved product marketing. The linkage
between peace and productivity highlights a corebéhat asine qua non for regional
stability is increased productivity to improve foselcurity and rural incomes.

CATALIST will achieve its goals of sustainable amitural productivity and improved
product marketing by focusing resources on theWalg objectives:

. Supporting agricultural product chain development;

. Promoting an optimum and integrated use of extelinguts, while insuring
environmental and economic sustainability;

. Improving the efficiency and effectiveness of agitigral input markets; creating
expanded marketing opportunities for agriculturalducts;

. Improving rural infrastructure that can directlynt@bute to increased productivity

and marketing; this objective is implemented thfoagsubcontract with HELPAGE,
a regional NGO specializing in rural public works Bupport of responsible
environmental stewardship.

. Contributing to the creation and deepening of enghhational and regional policy
environments that that promote intensified agrigalt production and improved
marketing.

CATALIST works with a wide spectrum of partners tthacludes producer organizations,
private sector operators involved in all stageshaf farm to market continuum, industry
associations, government policy makers, researdah extension services and regional
organizations.
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CATALIST’s sub-sectoral approach focuses on stapteps rather than high value
commodities as intensification of staple productlmids the greatest potential impact on
poverty reduction, increased producer revenue aod $ecurity.

Objective of the Consultancy:

The CATALIST Project is in effect a hybrid activityhich combines two different proposals
submitted to the Dutch Government, to wit the avagilFDC proposal which has essentially
remained unchanged and that of HELPAGE, a regidltaD, focusing on environmental

management. The objective of HELPAGE’s original gmsal was to reinforce trans-

boundary environmental stewardship.

In order to promote synergy, avoid duplication atiaties and facilitate oversight and
management, the Dutch Government requested tha€C I[BBd HELPAGE enter into a
contractual relationship; HELPAGE became an IFDG-sontractor. HELPAGE's budget
was significantly reduced in scope; the originapgmsal serves as a menu of options for its
interventions. These interventions concern rurabitantensive public works (HIMO: Haute
Intensite de la Main d’Oeuvre) in Rwanda, easteong® and Burundi. The establishment of
a subcontract with HELPAGE in effect altered thgeobtive of the rural works program from
employment creation in the context of improved srBoundary environmental management
to employment creation in the context of acceleratgricultural intensification.

Given that the core objectives of the rural publarks program have changed, it is necessary

to reassess the pertinence of activities and kesiroposed in the subcontract:

» to verify that they are consistent with CATALISTabjective of intensified agricultural
productivity, and

» to increase the chance that temporary employmesdtion leads in time to more
permanent employment.

Specific Tasks:
The consultant will, in direct collaboration wittBHPAGE:

Analyze the original HELPAGE proposal in its newntext;

Identify and gather secondary data and availabldyaes in the sub-region regarding the
economics of various labor-intensive rural invesitaesuch as secondary road rehabilitation,
forestry, agro-forestry, steep slope erosion cérdara river and lakeside erosion control,
both without and with external input based agrimat intensification, enabling estimates of
costs and rates of return;

Based on an examination of the secondary data malgses, prioritize the types of HIMO
interventions in the border regions of Rwanda, Bdiand Congo;

If possible, indicate specific public works sub4jpets which have been identified by host
country governments, projects and donors that eae la tangible and significant impact on
intensified agricultural productivity.

Pending confirmation of availability of relevanttiénnational Labor Organization personnel,
the consultant should plan on spending two to tivekking days in Geneva, Switzerland to
conduct secondary research and interview ILO afigciinvolved with HIMO programs.
Together with HELPAGE experts, the consultant stiqulan to visit examples of already
realized labor-intensive public works.
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Estimated Level of Effort and Timing:

The estimated level of effort for this assignmen®¥ working days, plus three travel days.
The consultant should plan to arrive in Rwanda orabout February 24 Of the 27
workdays allocated for research and report writiag, estimated 17 work days should be
spent in the field and by visiting resource insétuand persons and libraries, three days
should be spent at the ILO and the remaining dagdl e used to prioritize the types of
HIMO interventions in the intervention regions aubmit the final report. Prior to departure,
the consultant will debrief the CATALIST and HELPAGtaff and leave a first draft of the
report with the team. The CATALIST and HELPAGE teawill have seven working days to
submit comments on the draft report. The consulathtsubmit the final report within 10
days of receiving comments.

Mission Logistics:

The consultant will be based in the CATALIST fiddldadquarters in Kigali. S/he will visit
already established labor intensive investments fHELPAGE or others in Rwanda and
travel to eastern Congo and Burundi to gather staryndata and analyses. The consultant
will visit the ILO at the beginning of the trip fwroject field headquarters.

Reporting:

The consultant will report to the chief of partylos designated representative.
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Appendix 2. List of people consulted

Name

Position

Bidogeza, Jean-Claude

Breman, Henk
Byamana, Alexis

d’Haese, Marijke

De Graaff, Jan

Goericke, Fred
Kambere, Eric
Krijnen, John

Le Turioner, Joel
Livingston, Geoffrey
Miller, Steve
Mobamenya, Joseph
Mukama, Laurence

Nabahungu, Ledn

Ndayisaba, Maurice
Ndayishimiye, Jean-Marie

Ndikumana, Louis

Nkengoburundi, Christophe
Nsabimana, Boniface
Ntyabana, Innocent
Nzojibwami, Cyriaque

Roy, Sylvain

Rubayiza, Emanuel
Sindibona, Jean-Marie

Stroosnijder, Leo

Researcher business economics/erosion and soil and water
conservation, Wageningen University (Wageningen)

Principal Advisor Agriculture and Environment, CATALIST project (Kigali)

Regional coordinator, HELPAGE Rwanda (Kigali)

Assistant professor in development economics, Wageningen University

(Wageningen)

Associate professor in impact assessment of erosion and soil and water

conservation, Wageningen University (Wageningen)

Project coordinator ESIRU, German Agro Action (Kigali)

Civil engineer, HELPAGE Rwanda (Cyangugu)

Consultant, Royal Dutch Embassy (Kigali)

Consultant, CATALIST project (Kigali)

Chief of Party, CATALIST project (Kigali)

Senior advisor, ILO/IEEP (Geneva)

Coordinator, Union des Cooperatives Agricoles de Gikongoro
Agronomist, CATALIST project (Kigali)

Researcher, erosion and soil and water conservation, Wageningen
University & ISAR (Butare)

Civil engineer, HELPAGE Rwanda (Ruhengeri)
Agri-business specialist, CAPAD (Bujumbura)

Coordinator ‘Fonds pour la relance, les conseils et les échanges en
microfinance’ (FORCE), HELPAGE Burundi (Bujumbura

Consultant, CATALIST project (Bujumbura)
Agricultural engineer, HELPAGE Rwanda (Cyangugu)
National coordinator, CATALIST project (Kigali)
Coordinator, HELPAGE Burundi (Bujumbura)
Consultant, CATALIST project (Kigali)

Senior advisor, ILO/IEEP (Geneva)

Agricultural engineer, HELPAGE Rwanda (Ruhengeri)

Professor in erosion and soil and water conservation, Wageningen
University (Wageningen)

Jean-claude.bidogeza@wur.nl

hbreman@ifdc.or
Byamanal ahoo.com

Marijke.dhaese(@wur.nl
Jan.degraaff@wur.nl

Fred goericke@yahoo.de

erickambere@hotmail.com

Krijnen.consulting@bluewin.ch

aacjlt@yahoo.fr

livingston@ifdc.or

miller@ilo.org

unicoopagi(@yahoo.fr

Leon.nabahungu@wur.nl

imndayi@yahoo.fr

ndiklou@yahoo.fr

Nkengubuchrist@yahoo.fr

boninsab@yahoo.fr

cyrianzojibwami@yahoo.fr

Sylvainr80(@hotmail.com

rubayiza@ilo.org

Leo.stroosnijder@wur.nl
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