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The project has produced positive financial and economic returns with an ERR of 18.7
percent and an ENPV of US$ 36.4 million. The key risk areas include:

e The biggest milk processing plant, Inyange Industries, is the main, and in certain
regions the only, purchaser of raw milk. This monopsony power to set the price of
raw milk represents a significant risk factor to RDCP Il activities and to dairy farmers
over the long term.

e The use of artificial insemination (Al) services is low, with just 58 percent of farmers
having access to the service.! Timely access to such services is a critical factor in the
reproductive performance of dairy cattle. The limited accessibility of Al services in
some parts of the country can partially explain the low adoption rate, which is a risk
variable to project returns.

e A forthcoming Ministerial Order regulating the handling, collection, transport, and
sale of milk is expected to boost the quality of raw milk throughout the VC.2
However, it is also likely that the new rules will push a number of milk collectors and
milk kiosks out of the market, with a short-term negative effect on the farm-gate price
of milk.

This report makes three key recommendations.

1. Expand domestic production of dairy products. First, RDCP II’s dual focus on
expanding milk production at the farm level and improving milk quality throughout the
VC has resulted in positive economic returns. However, future efforts should be directed
toward increasing the market for raw milk. This can be achieved by promoting local,
small-scale production of pasteurized milk, butter, yogurt, cheese, and other dairy
products. The project piloted domestic production of butter, cheese, and yogurt and found
to be highly successful. There is strong evidence to suggest that major gains from market
creation are passed to dairy households through an increase in the farm-gate price for
milk.

2. Explore options for grass-conservation. A critical constraint to the expansion of dairy
herds is limited landholdings for grazing. This issue can be addressed through the
introduction of legumes, which enable the feeding of more cattle from the same acreage.
Training on grass-conservation schemes will help to stabilize seasonal fluctuations in the
milk supply.

3. Transfer Milk Collection Center Ownership. Ownership of Milk Collection Center
(MCC) facilities should be transferred from the GoR to farmer cooperatives. This will
improve farmers’ access to credit while incentivizing milk cooperatives to reinvest
financial returns and to further improve their productivity and profitability.

1 RDCP Il Midterm Project Evaluation Report.
2 The ministerial order is expected to become effective in the near future.



INTRODUCTION

PROJECT DESCRIPTION

The United States Agency for International Development (USAID) requested a cost-benefit
analysis (CBA) of the USAID/Rwanda’s Dairy Competitiveness Program Il (RDCP II),
implemented 2012-17. RDCP Il aims to increase the competitiveness of Rwandan dairy
products in regional markets and to improve rural households’ incomes by leveraging private
and public investment to increase quality and efficiency throughout the value chain (VC).

RDCP Il implemented in line with the Government of Rwanda’s (GOR’s) strategic objectives.
These include its Vision 2020, Economic Development and Poverty Reduction Strategy
(EDPRS), Strategic Plan for the Transformation of Agriculture in Rwanda (PSTA 1I), and
Agriculture Sector Investment Plan (ASIP), each of which includes the objectives of
enhancing the dairy VC and increasing consumption of milk-based products. The project also
works in close collaboration with the “Girinka/One Cow Per Family” program.

The team conducted the CBA on the basis of data and information collected through
interviews with RDCP Il staff and various stakeholders as well as a literature review. A
detailed list of the stakeholders interviewed is provided in Annex A.

DESCRIPTION OF INTERVENTIONS

The project entailed a wide range of interventions aimed at improving the productivity of the
dairy VC and enhancing the quality of outputs. The project approach was designed to address
strategic drivers of the dairy VC, such as production volumes, seasonal variations in
production, milk quality, and the reduction of cost inefficiencies. The RDCP Il interventions
across the VC are illustrated in Figure 1:

Figure 1. RDCP Il Interventions across the Dairy VC?
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RDCP II’s push-and-pull strategy resulted in positive financial and economic gains
throughout the VC. Significant improvement in raw milk quality and market linkages
translated into an increase in the farm-gate price for raw milk, which in turn fueled an
increase in production at the farm level. Training programs and follow-up sessions enabled
farmers to improve their skills and achieve higher productivity.

The CBA grouped RDCP Il interventions according to three functional areas of activity:

1. Productivity improvement interventions — Interventions that result in higher annual
milk yield. These interventions affect major production parameters such as lactation,
milk yield, and the calving interval. The interventions include:

e Training of service providers

e Training of farmers

e Al provision and support

e Facilitation of access to veterinary services

2. Quality enhancement and market access improvement interventions — Interventions
that directly improve raw milk to satisfy the quality requirements of milk processing
companies. These interventions helped to improve market access and achieve a one-
third price increase for raw milk. The interventions include:

e Creation/enhancement of market linkages

e Expansion grants to Milk Collection Centers (MCCs) and producers of dairy
products

e Input support (equipment and testing Kits)

e Training of MCC staff and processors on quality improvement and new
product development

3. Increased milk consumption interventions — Interventions that contributed to the
successful roll-out of milk zones, resulting in a significant reduction in the price of
pasteurized milk. The interventions include:

e National milk consumption campaign “Shisha-Wumva”
e Support in development and roll-out Milk zones

The complexity of the dairy VC means that an increase in productivity is unlikely to be the
result of a single intervention. For example, while training can help farmers boost milk
yields, they may remain reluctant to increase investment in feed without market linkages to
facilitate the sale of increased output. However, by grouping interventions according to
functional activity, a VC-based analysis of RDCP Il is able to demonstrate the direct benefits
attributable to each group of activities—an approach greatly facilitated by the clear and
efficient design of the project itself.

METHODOLOGY AND MODEL DESCRIPTION
METHODOLOGY

The Integrated Investment Appraisal (I1A) model offers a means of evaluating both the
financial and the socio-economic effectiveness of an investment project, estimating its impact
from various perspectives. IlA is the only single-model approach to quantify the impact of
every project-related transaction, from the private investor to tax revenues, fiscal expenditure,
consumers, and the environment. The methodology is used in project evaluations by major
development banks, donor agencies, and public investment units.



Alternative forms of impact analysis entail discrete financial analyses and assessments of
economic impact, which are often carried out by independent analysts at different stages of
project development, and which therefore rarely provide an opportunity for experts to adjust
and improve project design.

The ITIA of USAID’s RDCP II begins with an evaluation of the profitability of the investment
(financial module). This analysis is conducted on an incremental basis to determine the net
incremental impact of the project on various stakeholders, including project beneficiaries, and
to test the project’s financial sustainability. The socio-economic assessment (economic
module) builds on the financial, greatly reducing the time and resources normally required
for such studies. The economic module is based on the principles of applied welfare
economics,* according to which socio-economic benefits are assigned monetary values and
assessed using typical investment project efficiency indicators, such as economic net present
value (ENPV), analogous to financial net present value® (FNPV), and economic rate of return
(ERR), analogous to internal rate of return® (IRR).

MODEL DESCRIPTION

The analysis is applied to a 20-year evaluation period, 2012-32, and compares “with-project”
and “without-project” scenarios on an incremental basis, with real financial and economic
discount rates set at 12 percent. The model is constructed on an annual basis with a base year
of 2012 and results expressed in 2012 prices. The model first derives nominal cash flows,
which are then discounted using corresponding price indexes to derive real cash-flow
statements. The analysis uses World Bank inflation and exchange rate data. The model is
based on the herd projection table, which uses technical parameters of the reproductive
performance of dairy cows to estimate numbers of live animals and milk production.

Statistical analysis and field visits revealed a mean herd size per household of two dairy
cows. Limited landholdings do not allow significant expansion of per-household herds.
However, field visits also revealed that improved productivity resulted in farmers shifting
cattle from free grazing to zero-grazing, enabling them to feed up to three cows. Land
O’Lakes staff also confirmed this finding. The “without-project” scenario therefore assumes
that per-household herd size will be limited to two dairy cows, while the “with-project”
scenario envisages farmers expanding to the optimal three-cows per household.

Dairy farmer cash-flow profiles provide the basis for subsequent economic, stakeholder, and
risk analysis of dairy farming activities. The number of beneficiaries who received RDCP II
support is used to derive an aggregate economic resource flow statement. USAID investment
cost is then compared with the net incremental economic benefits of RDCP Il to derive the
net present value (NPV) of the USAID investment.

4 See “Three Basic Postulates for Applied Welfare Economics”, A. Harberger, 1971.

5 In finance, the net present value (NPV) is defined as the sum of the present values (PVs) of incoming and
outgoing cash flows over a period of time. Economic Net Present Value (ENPV) then looks at incoming and
outgoing resources which are defined beyond just cash flows and are described as benefit and cost resource
flows, respectively.

& Internal Rate of Return (IRR) is the (break-even) interest rate at which investors can expect to receive positive
returns. The Economic Rate of Return (ERR) differs from the Financial Rate of Return (FRR) in that it takes
into account the effects of factors such as price controls, subsidies, and tax breaks to compute the actual cost of
the project to the economy.






of much-needed motorcycles to reach clients, as well as to trained farmers and inseminated
dairy cows of vulnerable households. This allowed private veterinary companies to expand
their network of clients, while also contributing to the sustainability of the RDCP Il
approach.

Figure 2. Benefits of Productivity Improvement Interventions.
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The daily milk yield increased from an average of 5 It/cow to 10 It/cow, while the calving
interval reduced from 18 to 15 months. Therefore, the annual milk yield per cow increased
from 608 liters to 1,949 liters.” In addition to increasing milk yields, a reduction in the
calving interval has the additional benefit of improving animal reproductive performance. At
the same time, improved nutrition and the more frequent use of anti-tick spray, de-worming
drugs, and vitamins reduced the calf mortality rate from 15 to 10 percent. Furthermore,
increased feed intake doubled farm-level production of manure.

Benefits of Quality Enhancement and Market Access Improvement Interventions

RDCP Il has linked individual dairy producers to dairy cooperatives and MCCs.®2 The MCCs
in turn were linked to milk processors, including Inyange Industries and in some instances
other private milk processing companies. The financial and business management coaching
has allowed MCCs to operate more efficiently and effectively. Significant investments were
also made throughout the VC to improve milk quality, including purchasing milk quality
testing Kits and providing grants to cooperatives to buy motor vehicles to transport milk from
milk aggregation points, expanding the capacity of MCCs.

7

Annual Milk Yield = Lectation Milk Yield , 6,

Calving Interval
8 The MCCs were built by the GoR, which retains ownership, but are operated by individual dairy cooperatives.
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Figure 3. Benefits of Quality Enhancement and Market Access Improvement
Interventions

. Increase in Working
Culture of Trust ’— Capital

Increased Profits

Increased Collection
Capacity

Increased Reinvestment
Rate

Interventions

{ Improved Milk Quality '— Reduced Milk Rejection

Benefits of Quality Enhancement and
Market Access Improvement

Improved MCC management practices and strong linkages with farmers created a culture of
trust between the MCCs and dairy farmers. Farmers are now paid on a monthly basis for milk
delivered to the MCCs, minus the cost of maize bran and feed concentrates purchased from
the MCCs.° MCC members can also borrow money from the cooperatives. By paying farmers
monthly, MCCs are able to maintain sufficient working capital to operate, while farmers are
able to save and plan their investments. Better linkages with farmers also allow the MCCs to
increase capacity utilization and, in many instances, even expand initial installed capacity of
milk cooling units. This in turn positively affected the profitability of MCC operations.

Rates of raw-milk rejection at the MCC-level dropped dramatically thanks to training farmers
in techniques for the prevention of mastitis and distributing milk quality testing kits to MCCs
and individual milk collectors (see Box 1).

® Previously, farmers were paid on a daily basis.






that Inyange Industries was unable to sell all the milk provided by the MCCs as an expensive
packaged product. The result was an innovative development known as milk zones.

Figure 4. Milk-Consumer Benefits
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Inyange Industries launched the first milk zone in Kigali in 2014, selling pasteurized milk
“on tap” at half the price of its packaged milk (US$ 0.53/It vs. US$ 1.05/It). Within 18
months of its launch, Inyange Industries had established 70 milk zones, with daily sales of
pasteurized milk reaching 28,000 liters—an increase of 17,000 It/day. RDCP Il played an
active part in operationalizing Inyange Industries” milk zone idea.

A 50 percent reduction in the price of pasteurized milk amounts to a significant gain for milk
consumers. According to the FAO, the own-price elasticity of demand for pasteurized milk
for high-income and low-income groups is 0.21 and 0.70, respectively.!! At a price of US$
1.05/lt, it is reasonable to assume that only relatively high-income households will exhibit
demand for pasteurized milk. Assuming an own-price elasticity of 0.21, the increase in
pasteurized milk consumption among high-income households will amount to 1,050 It/day.
Total milk consumption of high-income households will therefore reach 11,050 It/day. The
annual gain in consumer surplus amounts to US$ 2.02 million to this household group.
Assuming no growth in demand for milk, the PV2012!?% of these annual gains over the 20-
year period of analysis is US$ 14.89 million.

Figure 5. Gain in Consumer Surplus of High-Income
Households
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11 Dairy Development in Kenya, FAO, 2011
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0.61 (Rwf 467)/It for two liters, and US$ 0.56 (Rwf 428)/It for three liters (see Annex D; the
cost of boiling is constant irrespective of amount prepared).

Figure 6. Gain in Consumer Surplus of Low-Income Households
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Annual gains in consumer surplus for the three types of low-income households, categorized

by milk consumption, range from US$0.11 million to US$0.25 million. The total annual gain
in consumer surplus is US$ 0.53 million, which has a PV201212% of US$ 3.94 million.

The total PV of gains in consumer surplus due to the creation of milk zones is estimated at
US$ 18.83 million. However, these gains cannot be exclusively attributed to RDCP Il or to
any other specific stakeholder in the dairy VVC. Therefore, while the finding is important, the
analysis does not include the gains as a benefit in its estimate of economic returns of RDCP
.

INCREMENTAL COSTS OF DAIRY FARMING

Given the limited land availability in Rwanda, zero-grazing cattle or intensive farming
represents the only sustainable option for profitable dairy farming. However, the shift from
free- (extensive) to zero-grazing (intensive) implies a significant increase in the incremental
cost of dairy farming, including:

1. Construction of cattle shelters. RDCP Il trained farmers in animal husbandry and
hygiene, including minimum requirements for shelters. The average cost for the
construction of a shelter for three dairy cows is US$ 329 (RWF 250,000).

2. Increase in the incremental cost of feed and water. The “without-project” scenario
assumes that dairy farmers allocate an average of 0.75 ha of marginal land to feed a
head of cattle, plus a bundle of Napier grass as an evening supplement to free
grazing—a poor feed ration that contributes to low dairy-cow productivity. In the
“with-project” scenario, cattle are moved to zero grazing, thereby gaining the

11



opportunity cost of land previously allocated to free grazing (or the collection of grass
if the cow was zero-grazed). However, cattle then require three bundles of Napier
grass, three kilograms of feed concentrate, and three jerry cans of water per day, per
cow—increasing the incremental cost of feed and water by almost four times, from
US$ 112 per cow/year to US$ 441 per cow/year.

. Increase in veterinary costs. Average annual veterinary costs increase from US$ 61
per cow/year to US$ 70 per cow/year.

. Increase in labor. Improved animal care requires more labor, the cost of which
increases from US$ 47 cow/year to US$ 79 per cow/year

12






Maize bran and concentrates used as animal feed are produced locally. However, production
inputs are imported from Uganda and Tanzania. There is no import duty or VAT on these
inputs; the conversion factor is estimated at 1.053 due to the FEP distortion. The same
distortion and conversion factor apply to animal pharmaceuticals and vaccinations.

The conversion factors for artificial insemination (Al) and veterinary services are estimated
as a weighted average conversion factor for animal pharmaceuticals, transportation and
veterinary service charges equal to 0.984 and 1.037, respectively.

14


















CONCLUSIONS AND RECOMMENDATIONS

RDCP Il has produced positive financial and economic returns, with an ERR of 18.7 percent
and an ENPV of US$ 36.37 million. The analysis attributes additional US$ 18.8 million in
consumer gains to the creation of milk zones.

Following the successful piloting of activities aimed at boosting domestic production of
butter, cheese, and yogurt under RDCP II, it is recommended that future USAID
interventions focus on increasing the market for raw milk. Such interventions may include
the promotion of local, small-scale production of pasteurized milk and other dairy products.
USAID/Rwanda and the project may also consider providing a number of MCCs with grants
for the purchase of milk pasteurizing equipment as part of a pilot intervention to expand the
market for raw milk.

The analysis revealed that an increase in the farm-gate price of milk passes the main gains
from market creation on to dairy households. Furthermore, the distribution of dairy
cooperatives’ profits in the form of dividends paid to members mean that financial gains at
the MCC level extend to individual dairy farmers.

Limited landholdings constrain the ability of households to expand dairy herds due to
insufficient acreage for grazing. Statistical analysis revealed that, although total milk
production in Rwanda increased from 142.5 million liters in 2005 to more than 628 million
liters in 2013, the total number of cattle herd increased by just 9 percent (See Annex E). The
increase in milk production is, therefore, the result of a shift toward better breeds of dairy
cattle and zero grazing methods. The introduction of legumes and grass-conservation policies
would allow further expansion in herd size without a concomitant expansion in acreage
allocated to cultivation of feed. The cultivation of legumes and grass conservation will also
help stabilize seasonal fluctuations in the milk supply.

The CBA revealed that, following the GoR, USAID, and other donor interventions in the
dairy VC, investment in Rwanda’s dairy production is financially feasible, assuming that a
farmer has access to the market and follows RDCP II’s key recommendations with respect to
cattle feed, breeding, and quality control of milk. Field visits also revealed the establishment
of new, small-scale private dairy farms, which confirms this important conclusion.

The transfer of ownership of MCC facilities from the GoR to farmers’ cooperatives will
improve access to credit, as well as provide additional incentives for milk cooperatives to
reinvest profits and to further improve productivity and profitability. In addition, increased
reinvestment by farmers’ cooperatives will improve market access for individual dairy
farmers.

Total consumer gains of US$ 18.8 million from the creation of milk zones cannot be
exclusively attributed to RDCP Il or any other stakeholder in the dairy VC. However, the
finding is important even if the analysis does not include the gains as a benefit in its estimate
of economic returns of the project.

Finally, a forthcoming Ministerial Order regulating the handling, collection, transport, and
sale of milk is expected to further improve the quality of raw milk throughout the VC.
However, it is also likely that the new rules will push a number of milk collectors and milk
kiosks out of the market, with a short-term negative effect on the farm-gate price of milk.

20
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ANNEX D - COST OF BOILING RAW MILK

Fresh milk from the farm
Quantity = 2 liters
Price = 350 RwF/liter

Cost 1 — Cleaning the casserole

1. Timel”: 5 min = RwF 33
2. Soap: Negligible

3. Water (5 liters) @ RwF 390/m?) = RwF 2.0

Cost 2 — Burning the brasero

1. Time: 10 min = RwF 66
2. Other: Negligible
3. Charcoal = RwF 40

Cost 3—-Time

1. Monitoring: 12 minutes (boiling time),

2. Cooling: N/A
3. Packing: 2 min.

Cost: RwF 93

Total cost of boiling = 234 RwF/2 liters

Note: Cost for boiling one liter = cost for boiling 5 liters. RwF 234 required to boil volumers
of between 1 and 5 liters.

17 Housekeeper expense:

1.
2.
3.

Salary: 50,000 RwF/month
Lodging 20,000 RwF/month

Meal and other expenses: 30,000 RwF/month

Total cost = 100,000 (working approximately 250 hours per month) = 400 RwF/hour
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These traveling milk collectors mainly deliver the raw milk to the milk kiosks, which sell
fresh and fermented milk to the urban low and medium income consumers. This informal
market is yet dominant.

Milk collection centers (MCC)

Since more recently (later in 2013), more travelling collectors are progressively deliver milk
to processing premises, through MCC. This formal market is growing thanks to the GoR and
its partners, who provided technical and financial supports to milk collectors, MCCs and
processors. The aim is to improve quality and organize the milk supply chain. Rwanda has 96
milk collection centers, financially supported by different Minagri’s projects (mainly
PADEBL? and LISP?Y). The MCC’s role is to chill/bulk milk, which delay spoilage and
ensure the milk quality, before supplying the milk to retailers and/or processors.

Milk transporter

Most of MCC do not have capacity to supply milk to the processors/retailers. There are two
options. Some MCCs sell milk to a transporter, who has already identified a reliable market.
Most of the time, MCCs subcontract transporters to deliver milk to the market identified by
MCCs. Here, transporters charge fixed rates (RwF 20 — 30 per liter) for milk transport. With
appropriate transport logistics and cold storage, they help maintain quality milk from MCCs
to processors/retailers.

Milk processors

As a perishable product, milk processing is very important. Processors extend its shelf life
and produce new products for different market segments. Processed dairy products are
delivered to the end consumers through wholesalers/retailers and/or food shops.

According to RDB (investor’s prospectus), only 7% of the national milk production is sold
through commercial dairies. Currently, there are 7 well-functioning dairies in Rwanda.
Inyange industries (with its subsidiary Savannah Dairy), Nyanza Dairy, Zirakamwa Dairy,
Masaka Farms, Blessed Dairies, Gishwati Farms, Bugesera Dairy. The all installed capacity
of the seven dairies is 350,000 liters per day, but their current performance is around 120,000
liters per day (35% of the installed capacity). Inyange, the largest dairy in the country
processes between 80,000 and 100,000 liter per day. These are recent performance thanks to
emerging milk zones. In 2014, Inyange industries used to process between 30,000 to 40,000
liter per day.

There is a huge opportunity to invest in the dairy sector. In addition to the 7% of milk
sourced by commercial dairies, 30% is daily sold through formal market (farmer — MCC —
retailer — consumer) and the remaining 63% reach the final consumer through informal
channels (farmer — collector — kiosks — consumer).

Milk kiosks

Milk kiosks are specialist outlets selling milk. These popular premises can daily sell as much
as 1,000 liters of milk, creating 10 to 15 decent jobs. They use both family labor and wage
employment.

Dairy chain enablers and supporters

Minagri — one cow one poor family program “Girinka”

20 PADEBL: Projet d’Appui au Development de I’Elevage Bovin Laitier (Dairy livestock Development Support Project)
21 LISP: Livestock Infrastructure Support Program
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Since 2006, MINAGRI is implementing the popular “One Cow per Poor Family Program,
commonly known as “Girinka” program. The twelve years program (2006 — 2017) intends to
reduce child malnutrition while increase household incomes for poor farmers. The program
covers all 30 Rwandan districts and targets to reach 350,000 households by the end of 2017.

So far, more than 222,539 cows have been distributed to the poor farmers by the Rwanda
government, together with its partners (International Fund for Agriculture Development,
Food and Agriculture Organization, World Food Program, Lutheran World Federation,
Netherlands Development Organization (SNV), Heifer International, Send a Cow, World
Vision, Global Fund, local and international NGOs, private sectors ...)

Minagri - Livestock Infrastructure support Program (LI1SP) (2012 — 2015)

In addition to Girinka program, MINAGRI has launched the livestock Infrastructure support
program (LISP), to reinforce the development of a modern livestock industry in Rwanda
through value addition and access to markets. The program built rural infrastructure,
especially water supply for livestock farmers, feeder roads and new milk collection centers
(MCCs).

Rwanda Dairy Competitiveness Program I1 (2012 — 2017)

The Feed the Future’s initiative is the second phase of a previous project implemented by
Land O'Lakes and partners since 2007. The overall objective is to increase competitiveness of
Rwandan dairy products in both domestic and regional markets. The program provides
technical and financial assistance to dairy chain actors and enablers. At the national level, the
program aims to upgrade the dairy industry’s value chain by boosting milk quality and
making processing more efficient.
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ANNEXF - LIST OF COMMODITY SPECIFIC
CONVERSION FACTORS

Milk (Exportable output) 1.053
Livestock (Importable input) 1.053
Livestock (Importable output) 1.053
Bovine meat (Exportable output) 1.053
Napier Grass (Non tradable) 1.000
Maize bran (Importable input) 1.053
Concentrate (Importable Input) 1.053
Salt (Importable Input) 1.053
Water (Non tradable) 1.000
Anti-tick spray (Importable input) 1.053
Anti-worm medicine (Importable input) 1.053
Land (Non-tradable) 1.000
Shelter (Construction) 0.884
Labor (Labor) 1.000
Transportation (Transportation) 0.872
Veterinary Medicine (Importable Input) 1.053
Veterinary Services (Non-tradable) 1.037
Bovine Semen (Importable input) 1.053
Al Services (Non-tradable) 0.984
Manure (Non-tradable) 1.000

Source: http://rwanda-cscf.minecofin.gov.rw
Alternatively please use: http://rwanda-cscf.cri-world.com




Annex G - Milk Prices
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Milk loss (Cell F171) e Interviews with farmers
e Interview with Milk Collection Centers

e Interview with formal and informal transporters

Feeding prices (Cell F174 to
F178)

Interviews with farmers

Interview with Cooperatives

Daily feeding ration (Cell F181
to F186)

Interviews with farmers

Interview with Cooperatives

Animal shelter (Cell F193 to
F196)

Assumption
Field visits

Interviews with farmers

Labor requirement (Cell F198 to
F199)

Interviews with farmers

Veterinary services (Cell F201
to F205)

Interviews with farmers
Interview with local veterans

Interview with Cooperatives

Mortality rate (Cell F208 to
F209)

Interviews with farmers
Interview with local veterans

Interview with Cooperatives

Calving rate (Cell F212 to Assumption
F213)
Culling rate (Cell F215) Assumption

Interviews with farmers

Interview with local veterans

Animal feeding units (Cell F217
to F219)

Assumption
Interviews with farmers

Interview with local veterans

Selling prices (Cell F221 to
F226)

Interviews with farmers

Manure (Cell F228 to F229)

Interviews with farmers
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