Field testing of an innO\;étTye solar
powered milk cooling solution for the
higher efficiency of the dairy suﬁector
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Background

* The Tunisian Government supported a strategy for the
development of the dairy sub sector, because of its
strategic importance for agricultural productivity and food
security.

. ﬁ]e_?etic improvement of livestock by importation of Holstein
eifers

* Support measures to extend forage production

e Establishment of a national network of milk collection centers
and dairy plants

» Adoption of a policy for price support accompanied b¥| a control
on importation of milk and milk derivatives to strengthen the
national milk industry.
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The dairy sub sector performances

ngh milk production
1 billion liters approx.
* 484,000 cows
* 112,000 producers
* contributing around 22% to annual production of livestock

* Average productivity is under 2200 | of milk per cow and per
lactation

* Producers who owns 5 cows and less are the majority forming
82% of the sector

* Producers who owns 6-20 cows forms 11%

* Milk collection is a strategic milestone of the milk production

* there are 235 active centers collecting 59% of the milk, 188 center have
_the sanitary accreditation
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Project Area, Sidi Bouzid

It is the number 1 governorate
in terms of collected milk with
a contribution of 11 to 15% to
the national volume.

Small-scale farms (less than 5-6 cows) are dominating
* landless dairy cattle producers

On-farm milk cooling doesn't exist

Network of collecting centers and transporters

—
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Collected milk and post harvest losses

15% of national production (lead by small farms with less than 10 Cows)
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Solar milk cooling system

m 2 Milk cans for 60
L/day

m 1 DC-Refrigerator
166 L

m 1 Aluminum
frame

m 4 PV Modules
600 Wp PV

m 2 Battery 120Ah

m 25 Ice containers
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How SPMC works
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The chain

Economical and system-impacted
benefits (MoA Strategy 2017)

Transportation

Insulated milk cans
Isolated ice cooling

Check for
Milk quality and payment

Milk cooling
Solar powered cooling

Animal Health

Distance

Milk collecting
center

Knowledge
Gender disaggregated

Temperature
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Milestones

Main milestones are
* reduction of milk post-harvest losses,
* enhancement of farmers’ productivity

e capturing the added-value of milk cooling
technology.
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On field measurements

PY 15.8A BAT 15.8
S0C 49,1 UOLTZ27.55U

Tr 295,90 Ts. =5 i
Ta  33C COMPE&FAN O

——— Innovation Transfer into Agriculture — Adaptation to Climate Change (ITAACC) 9% Steering Committee Meeting



Average of milk temperature and
ambient temperature recorded
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Milk quality at collecting center

Location TRT Temperature Density Acidity Protein
°C °D %

Lactose Conductivity
% mS/cm

3.27 2.96 4.56 4.60
1.0291 3.34 2.99 4.59 4.59
2.96 2.85 4.26 3.72
3.07 2.92 4.42 6.96
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Microbial load estimates at the

collecting center

First milk sample after 4 hours
without cooling at ambient
temperature

Collector’s tank (Ambient
temperature)

Milk mixture after two hours
without cooling at ambient
temperature

Milk mixture sample after milking

Milk mixture after two hours with
" cooling

—

4.58

4.49

4.51

3.22

4.17

Positive

Positive

Tends to be
Positive

Negative

Negative

R

s— —

~—— Innovation Transfer into Agriculture — Adaptation to Climate Change (ITAACC) 9% Steering Committee Meeting



The potential of SPMC
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Temperature Humidity Index

24:00
THI > 72, begin of heat stress and calf 100
rates will be affected.

THI > 78, milk production is seriously 12:00
affected.

THI > 82, very significant losses in milk 00
production due to severe stress
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Herd characteristics

Herd characteristics

*  Cows with 4 years old are the dominant, followed by those of ages of 3 and 2
years, respectively.

*  The average age at first calving is within the range 18 to 20 months

*  Most cows in the herds are at their 3™ |actation followed by cows with 4
lactations

Major difficulties that impede

*  Local degraded infrastructures, mainly rural
. market access
. feed supply
. veterinary services
. milk collection

»  lack of professional organizations and associations

. Limi’ce\(n"knowledge and technical skills of the farmers

m—
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Milk production and performance

Farm essential data Herd data Cow data
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Gender Indicators

 Farm Level
* Changing Gender Roles
e Access to & Control over of Assets
* Women Empowerment

* Collector’s Level
* Response of the youth and job opportunity

e Collection Centre Level
e Stuffing

o
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Business model

The project aims to motivate companies to disseminate the technology.
National Agency for Energy Conservation

* Solar energy provider companies
* Shams Energy Access
* Ater
* Coala

Use of commercial components

* Local milk cans
* Société de production Metallique de Sud

* Ste tunisienne d'equipements laitiers
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Technical issues faced
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Students

* Farah Mrabet. Assessment of a Solar Powered Milk
Cooling System under Field Conditions in Tunisia,
MSc Thesis, December 2016. University of
Hohenheim

» Safa Bel Hadj Abdallah, 2016. A contribution to the
characterisation of the dairy sector in Sidi Bouzid. A
Bachelor of Science (BS) in animal sciences, ESA
Mateur, Tunisia (In French).
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Publications
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Project visibility
* Salon International de I'Investissement Agricole et
de la Technologie (SIAT), Tunis, October 20-22

* International Green Week, Berlin, January 28-29

[Nessommeentirgesies . Solution innovanto pour le du laita la

Field testing of an innovative solar powered milk cooling solution s ferme par utilisation de Pénergie solaire ) Field testing of an innovative solar powered milk cooling solution
for the higher efficiency of the dairy subsector in Tunisia (] e o ke oo VB RICARUA () for the higher efficiency of the dairy subsector in Tunisia

Foster small-scale dairy producers in iniand zone of Ceniral Tunisia towards increased productivity, income,
production and consumption of safer and more nutntious products by adopting a solar-powered, cimate
smart, off-grid solution for mik co0kng in the disirict of Sidi Bouzid n Tunsia

The project area Solar milk cooling system
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National policy for the dairy sector

The Ministry of Agriculture and the Office de I'Elevage et Paturages
organized a meeting on the November 23rd 2016 to plan the
national strategy of the dairy sector.

All main players of the sector were invited

GIVRLait, the dairy industry and dairy assossiation

Payment structure and modality (media started to advertise in February)

Levels Response Payment TN/I

Level 1 Minimum price 0.736

Level 2 Fat +0.003-0.004 per g/I
protein +0.006-0.008 per g/I
Freezing point (>-0.52) -
SCC (500,000) *

\\-\\M\icrobial load o
Level 3 Cooled milk , . 0.025-0.035
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Future plans and ideas

* Fabrication of insulated tank
for collective cooling

* Manufacturing the system
locally
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Solar system providers

Partnership

Metal Fabrication

workshops
_ Secondary actors
Private Vets Coala
Primary actors
Farmers NGO o Key actors Milk collecting
== centers )
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Financed by:Grants for Innovation Transfer into Agriculture —
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