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1 SUMMARY  

1.1 Decision context and goal 

Faced with the dual challenge of being obliged to import almost all of its energy supplies 

as fossil fuels from abroad and being highly vulnerable to the impacts of climate change, 

Morocco defines its vision towards sustainable development as “reaching a low-carbon 

and climate-change resilient development” (MEMEE, 2014, p. 18). Yet, Morocco’s future 

electricity consumption is projected to rise rapidly requiring the deployment of 

additional electricity generation capacities with volumes four times higher by 2030 and 

more than ten times higher by 2050 compared to available capacities today. Hence, the 

major part of the country’s electricity infrastructure is still to be built, and substantial 

investments in additional power generation capacities are yet to be made. While 

conventional energy carriers will continue to be an important pillar in the electricity 

mix, the government of Morocco (GoM) also aims to increase its renewable energy-

generation capacities from 34 percent in 2015 to 52 percent by 2030—thereby 

decreasing its long-standing dependence on volatile energy imports from 96 percent to 

82 percent respectively. In fact, the country is at a crossroads as regards new electricity 

policies and investment as the GoM would be able to select different electricity pathways 

to fulfil the growing energy needs. Also, electricity systems are developed not in 

isolation from a country’s development challenges, but in continuous interaction with 

complex sociotechnical systems. Therefore, this explorative study sheds light on the 

interface between electricity-generation technologies, sustainable development, and 

stakeholders’ preferences. Accordingly, the goal of this study is: 

To evaluate the multi-objective and value-biased complexity of future technology choices in 

the electricity sector of Morocco against a) their contribution to national energy planning 

objectives as well as their local impact sensitivity, and b) differing societal preferences, and 

thus the potential for societal support and/or conflict;  

The study results are intended to support informed and normatively oriented policy and 

investment decisions regarding future technologies choices directed towards a 

sustainable and socially robust energy future in Morocco and to stimulate debates about 

different electricity pathways among different actors, including the general public, 

policymakers, project developers, civil society organizations and scientists.  

1.2 Research approach 

To fulfil its goal, the study used an approach derived from transdisciplinary research by 

involving multiple stakeholders beyond the realm of science into the research process. 

The key steps of the research process included  

\ a preselection of evaluation parameters, i.e. the technology alternatives, the 

evaluation criteria and the stakeholder groups; 
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\ the elicitation of stakeholder preferences, including a vision-building exercise, an 

assessment of technology perceptions, the elicitation of stakeholder preferences for 

the evaluation criteria1, and an appraisal of procedural and distributive justice (these 

steps were facilitated in a series of workshops, see below); 

\ the analysis of the results using different methods, such as descriptive statistics, 

cluster analysis as well as a multi-criteria decision analysis (MCDA) including a 

sensitivity analysis of the results.  

For the preselection of evaluation parameters, the eight most prominent utility-scale 

electricity generation technologies were selected2. Out of these, four were renewable 

energy- (RE) based (utility-scale photovoltaic,–PV, concentrated solar power (CSP), 

onshore wind, utility hydro-electric) and four encompassed conventional power 

generation (nuclear power, lignite coal, natural gas, and heavy fuel oil). The technologies 

were assessed against the set of criteria, with a corresponding total of 20 indicators3. 

The set of criteria was divided into two elements:  

\ criteria related to the national level of electricity planning including the criteria “Use 

of domestic energy sources”, “Global warming potential”, “Domestic value chain 

integration”, “Technology and knowledge transfer”, as well as “Electricity system 

cost”; and  

\ criteria related to predominantly local level impacts encompassing the criteria “On-

site job creation”, “Pressure on local land resources”, “Pressure on local water 

security”, “Occurrence and manageability of non-emission hazardous waste”, “Local 

air pollution and health”, as well as “Safety”.  

At the core of the study was a series of seven one-day stakeholder workshops. The first 

six workshops consisted of stakeholder groups that each shared homogeneous 

backgrounds (i.e. “Policymakers”, “Finance and Industry”, “Academia”, “Young Leaders”, 

“National NGOs” and “Local Communities”), whereas the final workshop encompassed a 

heterogeneous stakeholder group to which an equal number of previous participants 

were invited. The overall result is a “compromise solution” gained in the final 

stakeholder workshop that allows electricity planning decisions to be geared towards 

sustainable development and societal support while taking into account aspects of 

procedural and distributive justice in electricity policymaking at the local level. 

 

                                                           
1  With the method of “silent negotiation” where the participants of the workshops were asked to rank the criteria 

from highest to lowest importance, the criteria’s importance was ranked. Then, all rankings were converted into 
numerical weights based on the cardinal ranking (CAR) method. 

2  For details see Schinke et al., 2017a annex “Description of electricity generation technologies”. 
3  The collection of data for establishing the performance characteristics for each technology and each criterion was 

based on different sources and methods: Primary quantitative data sources involved remote sensing data and 
geographical information systems (GIS) maps, secondary quantitative data sources included a total of more than 
60 regionally specific and international scientific peer-reviewed articles, official policy reports, industry reports, 
environmental and social impact assessments (ESIAs), and real project case studies. Additionally, an expert 
survey was conducted in Morocco to obtain qualitative indicators where no quantitative data could be found or 
developed. Overall, 38 experts were asked via email to take part in the survey from which 20 responded. For 
details see Schinke et al., 2017a and 2017b. 
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1.3 Results 

Albeit in a limited manner due to the explorative character of this study, the results, 

nevertheless, show that there are both converging and conflictual stakeholders’ views 

on many aspects of electricity decision-making and the desired future electricity system. 

The results are summarized below.  

At the vision’s level, the visions of the different stakeholder groups were very much 

alike and indicated a general agreement on the GoM’s policy framework towards low-

carbon development and its corresponding policies to promote economic prosperity, 

good governance, and environmental protection. However, when stakeholders were 

asked how electricity generation technologies could either foster or hamper the 

achievement of their visions expressed as either aspirations or concerns, some 

differences among stakeholder groups emerged (see Table 1).  

Table 1  
Group weightings and the mathematical average weighting across all groups in 
percentage points  
 

 Vision Aspirations/Concerns PM FI AC YL NGOs LC 

E
co

n
o

m
y

 

Green growth 
Share of RE in the electricity mix x X x x x X 

Maturity of technologies x X x       

Energy security 
Stability and reliability of the electricity system  x X x 

   
Affordability of electricity prices x X x x x X 

Poverty eradication Employment and income opportunities x X x x x X 

Economic 
competitiveness 

Industry integration x X x x x X 

Lack of absorptive capacities in domestic industries x X x x x   

Economic attractiveness 
Foreign direct investments x X x   x   
Economic participation in electricity generation x X x       

Policy coherence x X x   x   

Import independence 

Use of domestic energy to improve national balance 
of trade 

x X x x  x   

Diversification and regionalization of the electricity 
system 

x X x x x   

Vulnerability to global energy price fluctuation x X x       

S
o

ci
e

ty
 

Social justice 
Fairness and equality in energy planning     x x x X 
Risk of elite capture         x X 

Social exclusion       x x X 

Participatory 
governance 

Political participation x X x x x X 

Non-inclusive and opaque energy planning   X x x x X 

Solidarity 
National pride x X   X x   

Social conflict         x X 

Knowledge and 
education 

Technology and knowledge transfer x X x x x X 

Environmental awareness x X x x x X 

Mismatch of skills and competences x X x x x x  
Lack of education / industry cooperation  x X x x x  

Quality of life and safety 

Rural infrastructure and services   X     x X 

Landscape aesthetics and scenic attractiveness   X     x X 

Noise          x X 

Risk of technology failure x   x   x X 

E
n

v
ir

o
n

m
e

n
t 

Protection of natural 
resources 

Water security x X x x x X 

Air pollution x X x x x X 

Land use         x X 

Waste   X x x x x 

Conservation of 
biodiversity 

Reforestation and regeneration of vegetation x   x   x   

Land degradation and loss of biodiversity         x X 

Resilience to climate-
induced threats 

Greenhouse gas (GHG) emissions x X x x x X 

Sensitivity of technologies to climate change     x   x X 

Environmental 
regulations 

Environmental regulations x X x x x X 

Note: Aspirations (green), concerns (red), and ambivalences (yellow) of the different stakeholder groups 
in the context of electricity planning and sustainable development (PM = Policymakers, FI = Finance and 
Industry, AC = Academia, YL = Young Leaders, NGO, LC = Local Communities). End-to-end colours are for 
the set of 11 pre-defined criteria, while additional issues are left blank. 

These differences became most apparent between two stakeholder clusters: On the one 

side, “Policymakers”, “Finance and Industry”, “Academia” and—to a certain extent—

“Young Leaders” argued in favour of a “development first” approach by prioritizing 
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Figure 1  
Hierarchical clustering analysis using Ward’s method for the six stakeholder groups and all 
11 criteria 

nationally relevant, technical, and economic issues and emphasizing electricity generation 

as an “enabler” for achieving national development objectives and further socio-economic 

trickle-down-effects.  

In contrast to the second cluster, these groups raised concerns about the maturity of 

certain electricity generation technologies and cost forecasts, viewed additional 

investments in electricity generation capacities as a stabilizing factor for the future 

electricity system, and mentioned concerns about the vulnerability of the country to 

global energy price fluctuations. On the other side, “National NGOs” and “Local 

Communities” put considerably more emphasis on locally relevant and environmental 

aspects, e.g., land degradation and biodiversity, land use or noise pollution. They 

frequently referred to existing cases where the implementation of power plants had 

either a positive or negative impact on local environments and communities (for 

detailed information see Schinke et al., 2017b, and Annex 2 in supplementary material 

on the project homepage).  

The results of the criteria’s ranking exercise by all individual stakeholder groups 

further emphasized a divide between the two clusters above and can be seen in Table 2. 

Based on the arithmetical mean calculated for all individual stakeholder group results, 

national criteria outweighed local criteria with 53 percent against 47 percent. Compared 

to the 45/55 ratio of equal weights, this indicated the high priority assigned by the 

majority of stakeholder groups to the national energy planning objectives whereas the 

local dimension was deemed relatively less important. Despite this general agreement, 

differences were observed: “National NGOs” and “Local Communities” put more 

emphasis on locally relevant criteria (“National NGOs”: 65%; “Local Communities”: 

55%), whereas all other stakeholder groups favoured the national dimension (“Young 

Leaders”: 55% “Policymakers”: 58%; “Academia”: 60%; and “Finance and Industry”: 

62%). This difference was most pronounced for the two locally relevant criteria 

“Pressure on local water security” and “Pressure on local land resources” which were 

prioritized by “National NGOs” as well as “Local Communities”. Both groups reacted 

similarly—that is below the arithmetic mean compared to all other groups—as regards 

the weight of the nationally relevant criterion “Domestic value chain integration” .  

The patterns of the individual criteria 

rankings of all stakeholder groups and the 

cluster analysis (see fig. 1) further 

emphasized the similarities among the 

stakeholder groups on both sides as well as 

the differences between the two broader 

clusters, namely “Local Communities” and 

“National NGOs”, as well as “Policymakers”, 
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“Young Leaders”, “Finance and Industry” and “Academia”. 
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Criteria ranking - Policymakers 

Importance 
category 
based on 
weights 

  
  

Use of 
domestic 

energy 
sources 

Technology 
and 

knowledge 
transfer 

Global 
warming 
potential 

  high 

Domestic 
value chain 
integration 

Pressure on 
local land 
resources 

Pressure on 
local water 

security 

Non-
emission 

hazardous 
waste 

Electricity 
system costs  

Local air 
pollution and 

health 

moderate – 
least  

  
  
  

On-site job 
creation 

Safety   least 

 

Criteria ranking - Young leaders 

Importance 
category 
based on 
weights 

Use of 
domestic 

energy 
sources 

Electricity 
system costs  

Technology 
and 

knowledge 
transfer 

high 

Pressure on 
local water 

security 

Non-
emission 

hazardous 
waste 

Safety moderate 

Local air 
pollution 

and health 

Pressure on 
local land 
resources 

Global 
warming 
potential 

moderate – 
least 

  
Domestic 

value chain 
integration 

On-site job 
creation 

least 

 

Criteria ranking - Academia 

Importance 
category 
based on 
weights 

  

Use of 
domestic 

energy 
sources 

 
high 

Technology 
and 

knowledge 
transfer 

Pressure on 
local water 

security 

Domestic 
value chain 
integration 

high - 
moderate 

  
  
  

(White card) 

 

 
 (White card) 

On-site job 
creation 

moderate – 
least 

Electricity 
system costs  

Non-
emission 

hazardous 
waste 

Safety 

  
  

(White card) 

 
 
 

(White card) 

Local air 
pollution 

and health 

Pressure on 
local land 
resources 

Global 
warming 
potential 

least 

 

Criteria ranking - NGOs 

Importance 
category 
based on 
weights 

  
  
  
  
  
  
  

Pressure on 
local water 

security 

 

high 

(White card) 
  
  

(White card) 

Use of 
domestic 

energy 
sources 

moderate 

Pressure on 
local land 
resources 

moderate 
- least 

(White card) 
  
  

(White card) 

Non-
emission 

hazardous 
waste 

Technology 
and 

knowledge 
transfer 

Local air 
pollution 

and health 

least  

Domestic 
value chain 
integration 

Global 
warming 
potential 

Safety 

  
  

(White card) 
 

  

On-site job 
creation 

Electricity 
system costs  

least 

 

Criteria ranking - Local communities 

Importance 
category 
based on 
weights 

  
  
  

Pressure on 
local water 

security 
  high 

(White card)     

Global 
warming 
potential 

Technology 
and 

knowledge 
transfer 

Pressure on 
local land 
resources 

Electricity 
system costs  

moderate 

  Safety 

Use of 
domestic 

energy 
sources 

On-site job 
creation 

moderate – 
least  

  
  
  

Domestic 
value chain 
integration 

Local air 
pollution and 

health 

least 
Non-

emission 
hazardous 

waste 

  

 

Criteria ranking – 
Finance and Industry 

Importance 
category 
based on 
weights 

  
  
  
  

Use of 
domestic 

energy 
sources 

high 

Electricity 
system costs  

high – 
moderate 

(White card) 

 
(White card) 

Pressure on 
local water 

security 
Safety 

moderate – 
least 

Domestic 
value chain 
integration 

Technology 
and 

knowledge 
transfer 

On-site job 
creation 

Local air 
pollution and 

health 

  
  
  

Global 
warming 
potential 

least 

(White card) 

 
(White card) 

Pressure on 
local land 
resources 

Non-
emission 

hazardous 
waste 

least 

 

 

Use of 
domestic 

energy 
sources 

Global 
warming 
potential 

Domestic 
value chain 
integration 

Technology 
and 

knowledge 
transfer 

Electricity 
system 
costs 

On-site job 
creation 

Pressure on 
local land 
resources 

Pressure on 
local water 

security 

Non-
emission 

hazardous 
waste 

Local air 
pollution 

and health 
Safety 

PM 13.95 13.95 8.14 13.95 8.14 4.65 8.14 8.14 8.14 8.14 4.65 

FI 23.38 5.71 8.33 8.33 16.48 6.99 2.13 9.78 2.13 6.99 9.78 

AC 21.23 2.36 14.74 14.74 6.49 8.02 2.36 14.74 6.49 2.36 6.49 

YL 15.09 6.29 3.77 15.09 15.09 3.77 6.29 9.43 9.43 6.29 9.43 

NGOs 14.38 5.65 5.65 7.19 2.68 2.68 12.31 29.44 7.19 7.19 5.65 

LC 7.77 10.36 5.53 10.36 10.36 7.77 10.36 20.73 3.45 5.53 7.77 

COMP 16.62 8.31 11.08 16.62 8.31 8.31 6.23 11.08 2.77 6.23 4.43 

AM 15.97 7.39 7.69 11.61 9.87 5.65 6.93 15.38 6.14 6.08 7.30 

SD 5.12 3.75 3.53 3.14 4.78 2.05 3.80 7.59 2.56 1.85 1.88 

 

Table 1: Final result of the criteria rankings of the six stakeholder groups (national criteria: 
light brown; local criteria: deep brown; AM = Arithmetical Mean; COMP = results of the 
“compromise solution”; SD = Standard Deviation; SD and AM excluding “compromise 
solution”). 
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Criteria ranking - Compromise 
solution 

Importance 
category 
based on 
weights 

Use of 
domestic 
energy 
sources 

Technology 
and 
knowledge 
transfer   

  

high 

Pressure 
on local 
water 
security 

Domestic 
value chain 
integration 

high – 
moderate 

Electricity 
system 
costs  

Global 
warming 
potential 

On-site 
job 
creation 

moderate 

Pressure 
on local 
land 
resources 

  
  
  

moderate 
– low 
least 

 

  
  

Safety 

 Non-
emission 
hazardous 
waste 

 

Figure 2  
Ranking result of the ‘compromise solution’ 

The result of the “compromise 

solution” negotiated in a participatory 

manner showed similar weighting 

patterns to the “mathematical solution” 

based on the arithmetic means of all 

individual stakeholder group rankings 

(see Figure 2). Most noticeably, all 

national criteria were found in the top 

ranks of the overall ranking while 

almost all locally relevant criteria were 

ranked as being of moderate to low 

importance during the final workshop. 

As striking as this might appear, it 

could be misleading to think that  

\ the most preferred technology 

mix would favour national 

objectives over local impacts 

and that 

\ the prevailing development 

model in the minds of Moroccan 

society would follow a “grow 

first, clean up later” attitude (in 

which environmental degradation could potentially be improved and reversed 

when a certain threshold of welfare and education is reached).  

Instead, the robustness of the ‘compromise solution’ was challenged along two axes of 

conflict. First, because “National NGOs” and “Local Communities” lost significant ground 

in the compromise solution and made higher sacrifices on their environmental and local 

preferences than all other stakeholder groups to reach the final result. Second, because 

three criteria (“Global warming potential”, “Pressure on local water security” and 

“Electricity system costs") that are characterized by polarized viewpoints in both the 

compromise solution and in the comparison of all individual stakeholder weightings 

were contested,.  

The participants estimated the need for procedural and distributive justice to be 

different for each electricity generation technology. All stakeholder groups related the 

need to have local communities participate meaningfully in the design, the siting, and 

the operation of electricity generation technologies to two aspects: First, technologies 

that were associated with substantially negative environmental and socio-economic 

implications at the local level, such as nuclear, coal, oil, and natural gas, were ranked 

highest and seen as most critical for community engagement. Second, the involvement of 

local citizens was also regarded important for enhancing the positive outcomes of 

technologies and for tailoring the project design to local context specifics. Although 

ranked lower than their fossil fuel and nuclear counterparts, utility PV, CSP, onshore 
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wind and utility hydro-electric were seen as more beneficial at the local level and thus 

still considered important in regard to the need of community engagement. The 

distribution of benefits and burdens stemming from a specific electricity generation 

project were discussed in similar veins as the need of procedural justice. Participants 

across all stakeholder groups agreed that the spatial pattern of utility-scale power plants 

falls unequally on the Moroccan society and on disadvantaged regions that have suffered 

historically from high levels of environmental deprivation or geographic isolation. In 

this regard, the need to provide local communities with legal means for grievance 

resolution and compensation of adverse impacts was considered highest for 

conventional technologies. In contrast, the need to share a reasonable amount of 

benefits with local communities was regarded highest for RE technologies. The 

importance that was attached to procedural and distributive justice was also reflected in 

the overall ranking in which all stakeholder groups placed “procedural justice” mostly 

above all other 11 criteria and “distributive justice” among the top three criteria.  

Merging the stakeholder preferences based on the weights gained in the “compromise 

solution” with the specific performance characteristics—i.e. the attribute values—for all 

electricity generation technologies across all criteria reveals the overall technology 

evaluation results (see Figures 3 and 4).  

Figure 3 

Technology evaluation underpinned by the weights of the “compromise solution” 
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Figure 4 
Technology evaluation in the context of Morocco’s national energy planning objectives and 
local impact sensitivity based on the weights of the “compromise solution”.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The bubble diameter is proportional to the installed (filled) and planned capacities in MW (shaded). 

Left: On the horizontal axis is the index of the five criteria that are predominantly related to the objectives 

of the National Energy Strategy, whereas on the vertical axis the index of the six predominantly local 

criteria is plotted. 

The results clearly show that all RE alternatives are superior to conventional 

alternatives. Even when different weight combinations were used and uncertainty of the 

underlying performance characteristics was taken into account, a striking result of the 

sensitivity analysis was that the alternatives utility PV, onshore wind, and—in most 

cases—CSP were still always on top of the ranking. In the same vein, the alternatives 

coal and oil always stayed at the bottom of the ranking. The alternatives utility hydro-

electric and natural gas overlapped to varying extents depending on the weights chosen, 

as did natural gas and nuclear. In most instances, the alternative utility hydro-electric 

did not perform as well as utility PV or onshore wind, and sometimes had no overlaps at 

all with these alternatives.  
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2 RECOMMENDATIONS  
Taking the findings of this study into consideration, three conclusions that form the 

basis of the following recommendations can be drawn:  

\ . Even though stakeholders put more emphasize overall on national relevant 

criteria, potential lines of conflict and diverging views exist especially with regard 

to the local dimension in electricity planning (see 2.1). 

\ The final ranking indicates that RE-based electricity generation alternatives—

especially utility PV, CSP and onshore wind—are most promising for reaching 

societal support and contribute to sustainable development (see 2.2). 

\ Morocco runs the risk of a fossil fuel lock-in caused by the belief that only 

conventional technologies can supply baseload electricity by utilising feasible 

alternatives (see 2.3).  

2.1 Enhance the social and local dimension within the electricity 
planning framework 

Neither RE nor conventional electricity generation technologies can be regarded free 

from ambivalent impacts. Planning Morocco’s electricity future requires, therefore, not 

only careful considerations of conflict lines but also increased efforts towards an 

inclusive multi-stakeholder dialogue to find trade-off solutions that are supported by all 

relevant stakeholder groups. This is especially true for local communities that usually 

bear the brunt of socio-environmental externalities and see little of the benefits. 

As the study has unveiled potential conflicting interests among stakeholders, it is crucial 

to develop a social dimension and mutual benefits for different stakeholders while 

paying special attention to affected communities. This includes seeking not only the 

acceptance, but the support of population groups impacted by RE projects by realizing 

local benefits, while mitigating and compensating negative impacts. The local population 

can contribute to the development and success of RE projects, or on the contrary 

become a significant obstacle, in particular if projects compete with other natural 

resources depleting local livelihoods. It is thus, on the one hand, important to further 

strengthen the procedural aspects of utility-scale RE-planning and 

implementation by providing appropriate mechanisms for the selection of sites for RE 

projects and the development of a more structured approach to enable inclusive, 

collaborative, and meaningful community engagement. This could, for example, be 

realized by involving affected communities within the key steps of RE-project planning 

(e.g., participatory analysis of potential negative / positive project-related impacts as 

well as the monitoring of impacts; the development of compensation measures; the 

design of grievance mechanisms). On the other hand, the government must ensure that 

RE investments respond to citizens’ needs, taking into account in particular objectives 

relating to water and land, habitats, and employment. Hence, distributive justice 

should be realized through different benefit-sharing mechanisms. These mechanisms 
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could potentially go beyond Local Content Requirements (LCRs) for RE-projects in 

Morocco by, for example, allocating a percentage of the project revenues to local 

communities through a community development fund. Further, communication 

particularly between officials and locals plays a crucial role. A communication and 

awareness-raising strategy about RE must be established to provide public 

information in understandable and appropriate forms about the impacts of RE in 

general, but also related to specific projects. This measure should be accompanied by an 

ongoing expectation management strategy that states expected RE-project outcomes, 

realistically, for instance with regard to jobs to avoid rumours and frustration among 

local communities. The Moroccan Agency for Sustainable Energy (MASEN) is well 

positioned to further enhance and implement measures in relation to procedural and 

distributive justice as it was able to gather valuable on-site experience in particular 

through the implementation of Morocco’s utility-scale Noor Solar complex in 

Ouarzazate.     

Further, defining the attributions and responsibilities of stakeholders in increasing the 

share of renewable energy may ensure mutual benefits. Directives from the Ministry 

of the Interior that encourage local authorities to collaborate with associations 

proposing RE would constitute a step in this direction. The transversal integration of 

specific RE axes in future Community Action Plans (Plan d’Action Communal, PAC) on 

the municipal level and Regional Development Plans (Schéma Régional d'Aménagement 

du Territoire, SRAT) may support this. As the study has shown, RE unleash their 

potential for development on the local level, for example, related to on-site job 

opportunities or the prevention of harmful air pollutants, while there are concerns over 

certain RE technologies, such as CSP especially regarding water consumption. Therefore, 

local governments play an important role in validating and accommodating RE projects. 

Improving their knowledge and understanding of RE technological solutions is 

fundamental to fully exploit the potential of the advantages the population can derive 

from RE. 

2.2 Accelerate measures towards a low-carbon development 
pathway for the electricity sector 

While stakeholders were in general in favour of higher shares of RE in the electricity 

mix, their aspirations and concerns mirrored the different aspects, levels and 

responsibilities of such a transition (see Table 1; for detailed information see Schinke et 

al., 2017b, Table 3, p. 36 and Annex 2 in suppl. material). Therefore, the following 

recommendations are built upon stakeholders’ aspirations and concerns and are broken 

down into five different complexes. 

2.1.1 Improve the institutional set-up and policy coherence 

To avoid inconsistency and duplications, an ambitious national strategy needs to be 

developed that is integrated into all economic and social sectors, where investments in 

domains favouring RE production are accorded primary importance. This goes hand in 
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hand with even more ambitious mid-term RE targets by 2030 beyond 52 percent 

installed RE capacities and an ambitious long-term goal that is line with Morocco’s 

membership in the Climate Vulnerable Forum striving “to meet 100 percent domestic 

renewable energy production as rapidly as possible” (CVF, 2016). This will provide the 

necessary security for investors.  

To ensure investment security and the profitability of RE projects, grid priority access 

for renewables must be established and the grid operator, the National Agency for 

Electricity and Water (Office National de l’Electricité et de l’Eau Potable, ONEE), ought 

to be obliged to purchase and distribute electricity produced from RE sources as 

well as to allow the producer, in the light of rapidly rising demand, to self-consume and 

sell surpluses. Building on this, there needs to be a determined tariff that renewable 

electricity producers get, when selling to the grid. The tariff conditions for electricity 

injected into the network must be defined. 

Cooperation among institutions related to the energy sector needs to be promoted 

and facilitated. This primarily concerns Moroccan institutions that directly deal with 

energy issues, such as the Ministry of Energy, Mines and Sustainable Development 

(Ministre de l’Energie, des Mines et du Développement Durable, MEMDD), the National 

Agency for Renewable Energies and Energy Efficiency (Agence Nationale pour le 

Développement des Energies Renouvelables et de l'Efficacité Energétique, ADEREE), the 

Institute for Research into Solar and New Energies (Institut de Recherche en Energie 

Solaire et Energies Nouvelles, IRESEN), MASEN and ONEE. Cooperation and mobilization 

of actors of the energy transition are indispensable for a better understanding of the 

stakes, for establishing coherent policies and guaranteeing their implementation and 

monitoring. 

2.2.2 Extend efforts to achieve sustainable growth through RE policy-

making 

Open the renewable energy market to competition. This should provide consumers 

with a free choice of supplier, ensure a transparent and non-discriminatory grid access 

for all users as well as for the right of producers to create distribution networks. 

Further, it includes the separation of production, transmission and distribution 

activities at least at functional, organizational and accounting levels.  

To extend efforts to achieve sustainable growth in the energy sector, high customs 

duties that impact products used in the production of RE should be reduced. An 

equally crucial measure is the reduction (or suppression) of the added value tax on 

RE technologies. The establishment of companies specializing in RE development in the 

country should be prioritized, taking into account that this must be aligned with 

increased efforts in education, training and research.  
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2.2.3 Increase absorptive capacities and R&D in RE deployment  

To avoid new forms of import dependency with regard to the reliance on technologies, 

Morocco should apply lessons learned from the automotive and aeronautic 

industries to the RE sector by coupling national industrial policies to the RE sector 

and mandating project bidders and developers to promote job creation, domestic 

supply chains and rural uplift through ambitious, yet realistic, LCRs and mechanisms 

of horizontal technology transfer. 

To better harvest the potential for value chain integration and to create employment 

opportunities, the technology, skills and knowledge deficits must be overcome. 

Therefore, coordination between higher education research establishments must 

be strengthened. It may also include the establishment and extension of partnerships 

between the Moroccan Institute for Training in Renewable Energies and Energy 

Efficiency Skills (Institut de Formation aux Métiers des Energies Renouvelables et de 

l'Efficacité Énergétique, IFMEREE) and stakeholders from the private sector. The 

creation of other IFEMEREEs should be encouraged to promote a vocational training 

system close to RE development.  

Moroccan universities must be involved in the evaluation of potential energy sources, 

project design and financial engineering. Moreover, universities can contribute to 

defining the rules for the choice and approval of RE materials and technologies, as well 

as the certification of installers. For training to correspond to the exercise of skills in the 

RE field and for graduates to easily enter the labour market, Morocco must provide 

specific RE training activities. Therefore, there is the need to design a plan for the 

anticipation of future needs for RE skills, research and technological innovation. 

2.2.4 Use the potential of small and medium-sized RE projects 

Even though they are not in the focus of this study, there is a huge potential for small 

and medium-sized projects that could further contribute to the large-scale deployment 

of RE capacities. Hence, the Moroccan government should not only mobilize funds to 

help private operators realize major infrastructures, but also to provide economic and 

fiscal incentives to small and medium-sized RE projects. For this, conditions and 

modalities for access to the low voltage grid must be set. As it was the case with the 

medium voltage grid, the regulation of the low voltage grid should be transferred to the 

National Authority for Electricity Regulation (Autorité Nationale de Régulation de 

l’Électricité, ANRE). Further, the development of power purchase agreements for 

small scale projects should be supported. Municipalities and cities must be 

strengthened as a potential investor in the energy market.  

2.2.5 Prepare the electricity sector for higher shares of RE 

Current planning methods and those for operating the electricity market are essentially 

based on models of predictable energies. In order to integrate higher shares of RE in the 

future electricity mix, forecasting and demand planning methods need to be 
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improved. This will minimize costs because it is possible to precisely predict 

variabilities. Further, smart grids and smart metering systems need to be embraced. 

Beyond that, further encouragement to develop storage capacities is needed. While 

these measures allow the sustainable growth of the renewable energy sector in 

Morocco, they open up new business opportunities for investors and entrepreneurs. 

2.3 Avoid a fossil lock-in 

The relatively high ranking of natural gas—at least compared to other conventional 

alternatives within this study—does give some credence to the kingdom’s National 

Liquefied Natural Gas Plan as a “bridging” strategy for transitioning into an electricity 

future based on high levels of intermittent RE penetration. Nevertheless, its significant 

deployment should be reconsidered carefully and assessed against feasible 

alternatives (e.g., based on the availability of sites with sufficient geographic 

conditions). In this regard and despite geographical limitations to expanding their 

capacities significantly, CSP and utility hydro-electric plants with storage provide more 

socially accepted alternatives in Morocco. 

One of the ways to diminish the variabilities of RE is to connect several RE sources to 

each other as well as cooperate on the regional level, so that current variations from 

variable sources are reduced. Both require cooperation and synergy between 

institutions and actors. This applies to the national institutional set-up as well as 

regional cooperation with neighbouring territories. Cross-border cooperation would 

improve Morocco’s technological capacity to scale up variable renewable electricity 

sources and hereby increase benefits in terms of reliability and social development.  
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