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• Ethiopian Institute of Agricultural Research (EIAR) received 
a 4-year-investment from Bill and Melinda Gates 
Foundation in 2016.

• The investment is called Modernizing EIAR Research in 
Crop Improvement (MERCI).

• This project aims to modernize the national sorghum, 
maize, wheat, chick pea and common bean breeding 
programs of EIAR in order to increase rates of genetic gain. 

• University of Queensland (UQ) was chosen as EIAR’s 
consultant

Introducion – MERCI 
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• Maize research in EIAR is agro-ecology 
based:

– Mid-altitude high-potential (Bako)

– Highland (Ambo)

– Dryland and irrigated (Melkassa)

Introduction – Maize research
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Melkassa maize breeding (DIME) program has four product concepts

– PC3 = developing early maturing maize hybrids

– PC4 = developing early maturing maize OPVs

– PC5 = developing intermediate maturing maize hybrids

– PC6 = developing intermediate maturing maize OPVs

Introduction – Projects (Product concepts)



DIME breeding program 

PC5 (Intermediate hybrid) 
pipeline

Introduction – Pipelines
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• No knowledge about the cost of an activity

• No knowledge about the cost of a product

• No metrics (genetic gain) relative to $ or birr spent

• Budgets requested based on mere guess

• Budget allocated to different testing sites (~10) based on mere guess

• No tool to help calculate costs

Challenges?



How did we generate costings for our product pipelines?

Breeding Costing Tool
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Developing scalable financial model of the breeding pipeline

Scalable 

experiment 

dimensions in order 

to understand the 

cost impact of 

changes to the 

pipeline 
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• We sat down with UQ team for 2 day

– Workshop on calculating unit costs

– Hands-on training of researchers on the costing tool software

• Champions from the three maize breeding team sat down together for 3 days

– Listed the project components

– Agreed on experimental dimensions

– Standardized the unit costs

• Each champion worked with their team to cost all pipelines for 2 ‒ 3 days

Actions taken
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Set-up: Project components

Nurseries

Cross formation
F1
F2
F3
F4
F5
F6
F7
F8



Doc ID

11

Set-up: Project components

Hybrid formation

Stage I test crossing to 
1 tester

Stage II test crossing 
to 3 testers
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Set-up: Project components

Testing Sites

Observation variety trial 
(OVT)

3

Preliminary variety trial 
(PVT)

6

National variety trial (NVT) 12

On-farm variety trial 
(OFVT)

33

Variety verification trials 
(VVT)

16
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Set-up: Project components

Seed multiplication

Maintenance 

Seed increase for 
METs

Breeder seed 
production
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Set-up: Experiment dimensions

Default dimensions 

User generated/added 
dimensions 

They specify 
measurements of
• an experiment 

(trial/nursery) 
structurally or 

• the size of tasks in the 
experiment

Eg. To calculate the cost of 
fuel, we measure it by the 
distance from the main 
station to experimental 
site. Therefore, distance to 
site is our dimension.
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Set-up: Item unit cost

Eg. Blended fertilizer (NPS)
• 100 kg needed for 1 ha = 10,000m2

• Experimental dimension = Land area in m2

• How much birr for 1m2?
• 100 kg costs ETB 1700
• Therefore, ETB 1700/10,000m2 = ETB 0.17 per m2
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Set-up: Labour unit cost

Eg. Planting per plot in trials: different tasks
• Clearing the field
• Making field layout
• Applying fertilizer
• Planting
• Covering the seed with soil
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Set-up: Labour unit cost

Cost calculation

Team = 2 researchers, 2 technicians and 14 casuals  
Team plants 560 5m-long-rows per day = 560*5.25*0.75 = 2,205m2/day
The total cost of labour = (80*14) + (614*2) + (127*2) = ETB2,602
Cost per activity unit = ETB2,602/2,205m2 = ETB1.18/m2
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Set-up: Fixed unit cost
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Set-up: Activity
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Set-up: Activity
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Experimental dimensions for each component
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Activities for each component

Item costs
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Labour costs

Activities for each component
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Fixed costs

Activities for each component
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Final Output: Cost of Projects (Product concepts)

Currency ETB 1 = $42.00

Cost of PC3 = ETB 1,618,483.95 = $38,535.33

Cost of PC5 = ETB 2,381,167.52 = $56,694.46



How did we benefit from the costing tool?
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Questions answered by the costing tool

• How much does developing a product cost?

• How much does each project component cost?

• What are the most expensive components in the pipeline?

• Which activity unit costs make the largest contribution to the component cost?

• How can we change our operations to be more cost-effective?

• How can we learn from each other to improve operational efficiency?

• How many resources are needed?

• How can we fit in the available budget?

27
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How much does developing a product cost?

It has helped us know how much running the product pipeline costs starting from 
breeding cross formation up to release of a variety and breeder seed production. 
• That means 

─ We can evaluate whether the cost is according to the market size (PC3 : PC5 = 
40% : 60%)
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How much does each project component cost?

It has helped us know how much it costs to conduct each nursery and trial.
That means
–We know the estimated cost of each activity
–We can send adequate resources esp. budget to other testing sites
–We can request appropriate resources for collaborative activities with seed 

companies, CIMMYT and other research centers.
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Example

• We received 361 hybrids organized in 8 trials from CIMMYT-Zimbabwe in 2018. Each 
entry was planted on 2-row-plots in 3 replications at 2 locations. Therefore, they had 
2,166 plots in total.

• The approved small grant budget for all the trials was $7,500 (equivalent to ETB 
202,500).

• Using the costing tool, we found that the total cost was ETB 333,831.

• This means the contribution of CIMMYT was 61% while that of Ethiopian government 
was 39%.

30
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It has helped us compare different 
components and identify the one with 
the most expensive cost. It shows 
where we should be the most efficient.

It is OVT among the trials.

The next question is which of those 
activity unit costs is contributing to the 
highest cost? 

What are the most expensive components in the pipeline?
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It has helped us identify tasks 
and items that make the largest 
contribution to the cost of a 
breeding component.

Eg. Guarding is the most 
expensive cost in OVT. Therefore, 
Fencing of trial fields can reduce 
the cost considerably.

32

Which activity unit costs make the largest contribution to the component 
cost?
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It has helped us be cost-conscious so that we 
generate new ideas to do some activities

– Do stage I test crossing with two testers in two 
isolation blocks compared to hand-crossing. In 
doing so we reduced cost of hand pollination 
while incurring detasseling cost.

– Superimpose stage I test crossing with F4 
selfing and disease screening. 
In doing so, we reduced cost of land 
preparation, planting, nursery management 
(weeding, manual cultivation etc.), etc. for each 
component separately.

33

How can we change our operations to be more cost-effective?
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It has helped us learn from other programs to think how efficiently we can do each task.

34

Eg. Cost of harvesting a trial row

─ At Bako = 2.32 birr 

─ At Melkassa = 3.09 birr

What makes the difference in the cost?

• Through-put per unit of labor 
(57 vs 42 rows/casual/day)

What makes the difference in through-put?

• Operational efficiency

─ Shift work

─ Task specialization

How can we learn from each other to improve 
operational efficiency?
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It has helped us plan how many resources (like land, consumables etc.) are needed.

Eg. Land for OVT = 12020.4m2 (1.2 ha)
Number of pollen bags needed for breeding cross formation = 70 pollen bags to make  70 pollinations 

How many resources are needed?
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It has helped us fit our pipeline to available/approved budget to maximize genetic 
gain per $.

There are many options:
– Alternative technology
– Smaller population size
– Reduce number of replications
– Reduce number of rows per plot
– Reduce data collection at some locations
– Reduce number of locations
– Postponing some components to the next year, etc.

It has helped us check how much each change can reduce the cost.

36

How can we fit in the available budget?
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The interactive project overview function has helped us modify the scale of 
elements of an existing pipeline and conduct “what if” scenarios to explore the 
consequences of changing particular elements of the breeding activity or project 
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What if I reduce the number of entries for the highest costing component?
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This reduces the number of entries that goes to OVT.
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What if the number of reps increased?
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Trade-offs
• Including more genotypes in a partially-replicated 

design vs a small number of genotypes in a 2 replicated 
column-row design

• Increasing entry number at a limited number of sites 
versus reduced entries at more locations

We decided finally to have more genotypes (1100 entries) 
with partially-replicated design (1.3 replications)!
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It has helped us compare the costs of two alternative breeding pipelines
• We compared conventional line development vs DH vs both pipelines using 

the duplicated function for project and project components
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Thank you




