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The „classical“ systeme for solar pumping……and the new reality
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Intelligent inverter
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Level of market maturity – the „magic“ tripod
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Legal framework for RE and feeding-in electricity….
……for residential houses and industry, but also for solar pumping

Morocco

� off-grid: no regulation than on the water side (new
wells) -> authorization -> problems with existing stock 

� On-grid: „Netmetering“ – not yet feasible to feed in 
exceeding power (whether MV nor LV grid) – expected
to enter into force at the end of 2017

� Strict limitation to self-supply -> loss of economic

viability (by saisonality etc)

� Around 20 companies working in the field, strong 
informal sector (-> quality problems)

� High subsidies for butane gas, widely used for
pumping with diesel motors -> economic viability
at risk

� 2013: first announcement of a solar pumping subsidy

program – not yet in place -> wait-and-see-position –
barrier to market development

� Estimated market size: around 2 MW /year

Tunisia

� Since 2009, a regulation for grid-connected LV-MV PV-
systems (PROSOL Elec) -> more than 15000 systems
(mostly residential, but also agricultural) realized

� Technical and financial support for residential and
agricultural sector (subsidy of up to 50%) by ANME

� LV-regulation quite favorable: just drawing up a balance

of consumption and production, exceeding production is
transferred to the next month

� MV-regulation quite complexe -> limitation of feed-in to
30% of total production; low electricity tarifs -> only 50 
installations up to now (but with a power up to 300 kWp) 

-> and around 4 MW in the project pipeline

� More than 200 companies certified, but nevertheless
quality problems (mostly MV)

� Estimated market size: around 5 MW /year
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Caracteristics of irrigated farms in Morocco and Tunisia

Big farms

(>20 ha, 4 %)

• Energy supply for 
irrigation: electricity
by grid (MV) or fuel 
(diesel);

• Exportation of the 
harvest; 

• Important property
assured and stable;

• Acces to credits
without problems

Small and medium farms

(between 1 et 20 ha, 68 %)

• Energy supply for 
irrigation: electricity by 
grid (MV or LV), fuel or 
MA: butane gas (bottles);

• Some difficulties of acces
to financing and credits

• Lack of technical assistance

• 50% of employment for 
rural population in 
Morocco and 45% in 
Tunisia

Micro-farms

(< 1 ha, 28 %)

• Energy for irrigation: 
MA: Butane gas or 
diesel fuel (MA,TN)

• Low economic
productivity

• Difficulties for access
to financing programs

• Lack of technical, 
financial and human
capacities



IFC



Total Market Potential of solar pumping in Morocco

Total 

market 

volume 5

Mrd €

1,5 

Mrd €

A conversion of 

30%
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€

2,5 Mrd

€

A conversion of 

40%

A conversion of 

50%

A targeted potential of

393 500 farmers



IFC study from 2013/4
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That‘s the reality



Tunisia: Cost Comparison for pumping system: diesel vs grid LV vs PV solar

Stand-alone, electricity consumption 4000 kWh/an

The pump is the

same in all cases

Option 1: Grid connection LV PV System GENSET gasoil, efficency 30%

Type of energy

and quantity

Electricity by the LV grid : 150  

mlm/kWh (~ 6 cts€)

PV Generator of 2,5 kWp Genset,for the production of

4000 kWh of electricity we need

12000 kWth, gasoil has an energy

content of ~ 10 kWh/liter

Necessary

Investment

Grid connection line: ????? 

TD

2,5 * 4000 TD = 10000 

TD – 50% subsidy = 5000 

TD

4000 TD

Yearly cost of

operation

4000*150 mlm = 600 TD 1% = 100 TD 1200 liter of gasoil à 1,4 TD/l = 

1680 TD

Operational costs

over 20 years

12000 TD (+increase of

electricity tarifs by STEG)

2000 TD 33 600 TD (without increase of

price)

Total costs over 20 

years

12000 TD + grid line costs

distributed over 20 years + 

Replacement of the pump 1x  

(1400 TD)

7000TD +

Replacement of the

inverter and of the pump 

1x (4000 TD)

37 600 +

Replacement of GENSET and

pump (1 – 2 x)



Statistics of the electricity consumption of the agricultural 

sector – Medium voltage grid (2013)

Total coverage of needs during the day: 

Average PV power agricultural use: 45 kWc/ installation

Average PV power for irrigation: 34 kWc/ installation

Agricultural Use

Number: 1 096 x 45 kWp =

Potential of 50 MW

Consumption: 166.7 GWh

Irrigation systems

Number: 1 534 x 34 kWp =

Consumption: 154.7 GWH

Consommation T Jour: 77.1 GWh Consommation T Jour: 83.2 GWh
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Total potential of job creation in Tunisia by PV 
in the agro-sector until 2021

Do not forget: the creation of INDIRECT jobs – namely in 
agriculture – can be up to 50+ fold of direct jobs !!!!



Overview on promotion instruments Morocco and Tunisia in the agro sector for PV 
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Type of promotion instrument Morocco Tunisia

Access to low-voltage grid Not yet yes

Access to medium voltage grid Not yet yes

Subsidy to PV-investment for SP 

on farms in rural areas

Not yet 40% of CAPEX, cap of

8.000€

Subsidy to PV investments MT no 20% of CAPEX, cap of

40.000€

Access to credits by banks Yes* Yes*

Subsidies for complex studies no 70%, cap of 28.000 €



Overview on the results of the different legal framework in Morocco and Tunisia
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Today‘s results of policy on RE Morocco Tunisia

Nr PV Pumping systems off grid (rough

estimation – lack of data !!!)

3000 1000

Nr PV systems on-grid LV, MV (est) all sectors 300 15000

Nr PV on-grid systems for agriculture, irrigation

and pumping

3 300

Installed total capacity (MW) - estimation 30 37 MW + 0

Number of module producers 3 5

Number of SMEs in the field around 30 > 200

Potential for job creation by solar pumping (and

PV) until 2020 under the condition of……

420……..>>> 600……..>>>>>



Overview on the political targets for RE and PV in Morocco and Tunisia
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Definition of the target Morocco Tunisia

Overall RE-capacity 2020 6000 MW 1000 MW

% of installed power capacity 42% n.a

Technology specific 2000 MW solar (CSP+PV)

2000 MW wind

2000 MW hydro

650 MW PV

350 MW wind

Small-scale auto-production PV 

(Pipeline, No of projects, capacity)

n.a 130 MW

(35; 4 MW)

Overall RE-capacity 2030 10 600 MW (CSP+PV+wind) 3800 MW

% of installed power capacity (MAR)

% of power production (TN)

52 %

30%

For PV n.a 1500 MW
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Only MAR Only MAR

Only MAR

Activities

� Information

� Sensibilisation

�Basic formation

�Vocational training

�Professional formation

� Integration in

engineering studies



La sensibilisation aux ressources d’eau
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The sector of „formation“ on RE/PV is not well structured… 

� Everybody is ok that the development of PV needs informed and well-skilled people on all levels

� But the reality is quite different:

- a multiplicity – but also diversity – of approaches in terms of

- target groups

- short term / long term formations and curricula

- content and

- necessary level at entry and after examen for appropriate

- certification schemes

- accreditation of trainers and institutions

-……..

� ….and nobody feels the responability to structurize all this…….except RECREEE with support from

RE-ACTIVATE

22.05.2017 Cairo Conference on Decentralized Renewable Energy Solutions 20



� ……
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Thank you for your attention !

Dipl.Ing. Dieter Uh

Consultant RE/EE
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