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Abstract
Poverty eradication, environmental conservation, and the United Nations Sustainable Development Goals cannot be achieved 
without the input and participation of disadvantaged communities in developing mitigation strategies. Over the last few dec-
ades, the markets for natural resources as niche products have grown exponentially. Morocco’s production and international 
sales of argan oil are set to exceed current figures within the decade. We interviewed presidents of cooperatives in several 
villages in the Souss Massa region of Morocco to assess the current status of the argan oil trade, in particular women’s roles 
in production, their economic status, and whether they have access to benefit sharing (ABS). Our results reveal that control 
over the argan oil trade has shifted into intermediaries that supply larger corporations, and that the survival of cooperatives 
and women’s access to vital income are increasingly threatened. We argue thatthe implementation of ABS is essential to 
preserve women’s access to income and their traditional knowledge associated with oil extraction processes and to ensure 
the conservation of argan ecosystems as prescribed by the Nagoya Protocol. 
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Introduction

Creating sustainable economic development for socially 
marginal rural communities is a major concern of the 
governments of most developing countries (Enders & 
Remig, 2014; Gryshova et al., 2019) and key to achieving 
the UNs Sustainable Development Goals (SDGs) agenda 
(United Nations, 2022; World Bank, 2022a, b). Over the last 
few decades, the development of natural resources-based 
products with high-added-value has provided the potential 
for new socioeconomic opportunities, social equality, active 
participation of stakeholders in decision-making, women’s  

empowerment, and a fair return for those involved in their 
production (Montanari & Bergh, 2019a, b; Raj et al., 2021; 
Sarlawa & Adiwijaya, 2019). Popular natural resource 
products that have flooded global markets include shea 
butter, cacao, coffee, argan oil, and, more recently, cactus 
oil, all prime examples of high-added-value natural 
products. Significant funding and multilateral agencies 
allocate large budgets to implement development initiatives 
according to national performance measured in positive 
or negative indicators. These schemes reflect the broader 
discourse of sustainable livelihoods that link people, natural 
capital, and resources (Brauman et al., 2020; Diaz et al. 
2018; Scoones, 1998), payment for ecosystem services, and 
poverty reduction (Pascual et al. 2014; Diaz Lopez et al., 
2019; Mace et al., 2018), and the latest bio-economy trend 
(Brauman et al., 2020; Wohlgemuth et al., 2021) emerging 
from the millennium ecosystem assessment (MA) (2005). 
Anchored in neoliberal policies, the implementation of these 
schemes relies on international cooperation for economic 
development to increase human welfare and resource 
sustainability, overcome social inequalities, poverty, and 
social, environmental, and economic challenges, and meet 
the SDGs (Fortnam et al., 2019; Lokko et al., 2018) towards 
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reducing negative impacts on the environment, particularly 
in developing countries, which tend to rely heavily on 
agriculture and natural resources (Calicioglu & Bogdanski, 
2021; Mace et al., 2018; Stegmann et al., 2020).

A vital task is to redress the “gender” status quo (SDG 
5), which, despite having been central to numerous policies 
through the gender agenda, has largely failed (Cruz-Garcia 
et al., 2019; Ethan et al., 2018; Fortnam et al., 2019; Sanz-
Hernandez et al., 2022). If sustainable development is to 
be achieved, women need to be fully included in decision-
making and policies  (Trading Economics, 2023). Cruz-
Garcia et al. (2019) argue that in research related to ecosys-
tem services, the overall SDGs cannot be achieved unless 
a whole gender dimension is included. Women’s contribu-
tions cannot be dismissed as they are crucial in maintain-
ing natural resources and securing food, water, and energy 
for their household and community needs. However, Brown 
and Fortnam (2018) point out that a gender perspective is 
seldom included in agricultural policies; even when they 
do, they do not receive adequate training in newly intro-
duced technologies and policies to meaningfully participate. 
Kiptot and Franzel (2012) also found that women are not 
involved in decision-making processes related to controlling 
resources at the farm level, which men generally dominate. 
Thus, women are prevented from receiving the benefits of 
natural by-products, and their contribution to maintaining 
the resource is little recognized. Benjamin and colleagues 
(2018) also found that women remain excluded from agro-
forestry payments for ecosystem services (PES) related to 
land tenure. Moreover, when women are included in devel-
opment initiatives for rural socioeconomic development 
and poverty reduction, they often constitute cheap labor, as 
shown in studies of the Indonesian oil palm sector (Sinaga, 
2021). Berriane (2011), Damamme (2014), and Montanari 
and Bergh (2019a, b) have also described women as being 
primarily a labor force within cooperatives.

Morocco launched the Initiative Nationale de Dével-
oppement Humain (National Initiative of Human Devel-
opment; INDH) in 2005 to address poverty reduction, 
natural resource conservation, and the difficult challenge 
of integrating marginalized rural women. To fulfill these 
objectives, the creation of cooperatives has been widely 
promoted, primarily funded under the Green Morocco 
Plan (2008–2020) (International Labour Organization 
[ILO], 2018; INDH, 2013, 2023). As a leading country in the 
North African region, Morocco has significantly upgraded 
its development indicators for employment and education 
(World Bank, 2019a, b). However, several social inequities 
persist concerning rural education, social justice and human 
rights, chronic poverty, and rural women’s socioeconomic 
development (World Bank, 2022a, b).

Rural communities nationwide have been encouraged to 
enroll in development initiatives (INDH, 2013, 2023). These 

schemes encourage the transformation of natural resources 
that have traditional uses or are regularly consumed and 
which most people in the community know about or are at 
least aware of (Montanari, 2019). The creation of income-
generating activities (IGAs) has been widely promoted at 
the heart of local cooperatives to facilitate the enrolment of 
women who expect a decent income. In theory, all members 
can fully participate in and benefit from general economic 
interest and welfare according to common grounded princi-
ples and values (Nuredin & Byeon, 2014). In the same year 
the INDH was launched, 9,400 IGAs were created, 60% in 
rural areas (Igamane, 2020). Enrolling in these cooperatives 
gave women in precarious economic situations the prospect 
of earning a regular income far beyond their expectations. 
The widespread trade in argan oil, marketed for its bene-
fits to health and skin, is perhaps one of the most pertinent 
examples of a promising IGA (Montanari & Bergh, 2019a, 
b; Perry et al., 2020).

ABS and the Nagoya Protocol

Until the adoption of the Nagoya Protocol by the UN in 2010, 
the collection of genetic resources (GR) that form the phar-
macopeia of indigenous communities was largely ignored. 
However, the Protocol raised the issue of the unrestricted, 
uncompensated exploitation of GR and associated traditional 
knowledge (TK) for commercial purposes (Rabitz, 2015). The 
non-remuneration of local knowledge holders and the lack 
of intellectual property rights (IPR) and reward sharing for 
indigenous communities became highly contested (Duffield, 
2003; Liang, 2011).

While a review of the large body of literature related 
to the mechanisms of attribution for ABS1 (Coolsaet 
et al., 2015; Medaglia et al., 2014; Michiels et al., 2022) is 
beyond the scope of this paper, it is helpful to emphasize that 
the Nagoya Protocol Articles and ABS encourage opportu-
nities to exploit GR and state that knowledge holders and 
industrial companies must share benefits equally and fairly. 
Benefits can take the form of provision such as education 
or medical services or monetary remuneration for the sov-
ereign resource and the local TK associated with its uses 
and applications. In theory, local communities are provided 
ABS in exchange for the development/exploitation of their 
local resources. Articles 5, 6, 12, 7, 10, 12, 13, 14, and, to 
a lesser extent, 25 of the Protocol are particularly pertinent 

1 UN Nagoya Protocol on Access to Genetic Resources and the Fair 
and Equitable Sharing of Benefits Arising from Their Utilization to the 
Convention on Biological Diversity. 2011; UNDP-GEF. Strengthening 
Human Resources, Legal Frameworks, and Institutional Capacities to 
Implement the Nagoya Protocol (UNDP-GEF Global ABS Project, 2021).
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to our study as they address the goals of conventional biodi-
versity (CBD), that is, fair and equitable sharing of benefits 
arising from the use of GR, enhancing biological diversity 
conservation, the sustainable use of GR components, and 
sustainable development for human wellbeing.

While the UN adopted the Nagoya Protocol directives in 
2010 and recognized “bioprospecting” as illegal (UN Envi-
ronment, 2017), the legislation leaves each country substan-
tial leeway to choose whether its GR should be subject to 
ABS, alter or introduce legislation to reflect national policies, 
or even create new terms and requirements that are broader 
in scope than those initially stipulated by the CBD and the 
Protocol. In a worst-case scenario, implementing expensive 
ABS regulations has been counterproductive, discouraging 
rather than facilitating access to biodiversity (Michiels et al., 
2022). Thus, the application of ABS remains complex and 
time-consuming. Morocco, which signed the CBD in 2011, 
recently ratified the Nagoya Protocol.2 However, the govern-
ment hesitates on definitions related to “local” or “autochtho-
nous,” “communities,” “commons,” and “sustainable use and 
conservation” and frames other conditions of ABS attribution 
that are also beyond the scope of this paper.

In addition, the issue of corporate social responsibility 
(CSR) has recently reemerged. CSR, in theory, requires that 
business communities, the private sector, and other business-
like enterprises increase their social responsibility towards 
workers. Rooted in the 1800s during the industrial revolution 
and prominent in the 1950s (Carroll, 2008), CSR is framed 
in fairtrade and other equity labels and certifications that, in 
theory, reflect good, sustainable, and ethical practices in a 
consumer market eager for transparency and the welfare of 
communities. In principle, applying ABS should also con-
tribute to fulfilling these goals.

The Endemic Argan Tree

Widely found throughout the Souss Massa region, the 
endemic argan tree Argania spinosa (L.) is famous for its 
culinary properties and cosmetic benefits, and its oil has 
gained prominent economic value on international markets 
(Charrouf & Guillaume, 2014). Besides economic value, 
the argan tree has many beneficial functions for local com-
munities: wood for burning and construction, foliage, fruit 
for animal fodder, and shade cover for insects and plants. 
Moreover, the tree has been traditionally linked to complex 
customary and agrarian rights that have sustainably managed 
the ecosystems for centuries (Genin & Simenel, 2011; Ruas 
et al., 2016).

Women traditionally extract oil from the argan kernels 
primarily for culinary purposes. Groups of women collect 
the nuts, which are then cracked between two stones so that 
the kernels can be ground into a pulp and put into a mill to 
extract the oil that men typically sell in the market (souk). 
The women use surplus oil for skin care (Perry et al., 2019). 
The women’s traditional skills associated with the locations 
of argan trees and the best times for collection (TK) have 
been passed down through successive generations (Chalfin, 
2004; see also Delaney, 2006; Adedokun et al., 2016). These 
practices play a vital role in the conservation of the argan 
tree. In addition, the image of a natural product traditionally 
harvested and managed by women has been used to make 
argan oil highly marketable (field notes July 2021).

The market value of argan oil dropped in the latter part 
of the nineteenth century, but interest remerged when sterol 
and unsaturated fatty acid (UFAs) were identified as signifi-
cant components in the early 1870s (Girardet, 1927; Jaccard, 
1926). With the further discovery of essential tocopherols, 
antioxidants, UFAs, and hepato-protector properties with 
choleretic benefits (Charrouf & Guillaume, 2009, 2014) in 
the twentieth century, the benefits of argan oil were then 
promulgated on the markets (Lybbert et al., 2011). The 
first argan oil cooperative in Morocco was established in 
1996 with the express goal of improving rural women’s 
livelihoods (Charrouf & Guillaume, 2009). Following the 
intervention of the international development agency the 
Gesellschaft fur Technische Zusammenarbeit (GTZ), com-
panies showed a keen interest in working actively across 
Morocco to promote rural and socioeconomic development 
and conservation. Producing argan oil presented a unique 
opportunity to enroll women in cooperatives and develop-
ment programs (le Polain de Waroux, 2012; le Polain de 
Waroux & Lambin, 2013; Turner, 2014).

Study Area: The Souss Massa Region

Souss Massa (in Tachelhit:ⵙⵓⵙ3, “the plain,” Sus al-Aqsa 
in Arabic) in southwest Morocco is bounded by the Atlantic 
Ocean in the west, the High Atlas Mountains in the north, 
the Anti Atlas Mountains in the southeast, and the Sahara 
in the south. It is characterized by a semi-arid to sub-desert 
climate, mainly due to the presence of the Azores Anticy-
clone despite the Atlantic coast and the High Atlas Moun-
tains (Abahous et al., 2018). The rainy season occurs between 
November and March, and the dry season lasts approximately 
six months, from May to October. As a historical, cultural, 
and geographical region of Morocco, Souss Massa forms part 

2 This should have come into effect in July 2022 (C.N.110. 2022.
TREATIES-XXVII.8.b).

3 Tifinah (alphabet character) of the official Tamazight Language in 
Morocco.
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of the administrative region of Souss-Massa and Guelmim-
Oued Noun, created in February 2015, following Decree 
No. 2.15.40, which determined the number of regions in the 
Kingdom of Morocco, their names, their chief towns, and the 
prefectures and provinces of which they are composed. The 
region’s economy is based on agriculture, fishing, and tourism.

The Souss Massa region has a total population of 2,674,697 
inhabitants over an area of approximately 31,577  km2 (Haut-
Commissariat au Plan (HCP), 2014). Divided into six prov-
inces, it includes 19 municipalities and 16 circles, known 
as territorial “collectivities” that are gathered into several 
communes endowed with legal administrative and finan-
cial autonomy. Following a new departmental division, the 
region acquired two prefectures (Agadir Ida Ou Tanane and 
Inzegane Ait Melloul) and four provinces (Chtouka Ait Baha, 
Taroudant, Tata, and Tiznit), which include a total of 175 
municipalities: 21 urban and 154 rural (Mansir et al., 2021).

The Office de Development et de la Cooperation 
(ODCO), (2021) reports 655 registered argan cooperatives, 
representing 86% of argan oil production in the country, 
while the total number of cooperatives throughout Morocco 
reached 47 609. Financial support from foreign and Moroc-
can state funding programs is available through partnerships 
with various donor organizations, development agencies, and 
non-governmental organizations (NGOs) (Bouroua, 2016). 
In addition, the government has privileged a private–public 
partnership (PPP) scheme for managing and privatizing pub-
lic and collective lands and a Groupement d’intérêt économ-
ique4 (GIE) to facilitate the commercialization of argan oil.

Thus, the international corporation L’Oréal has signed 
agreements for a PPP with its suppliers, namely, Laboratoires 

Sérobiologiques (LS) and the NGO Yamana, whose role is 
to secure the argan oil supply, and established a framework 
for sustainable argan oil production with the potential for 
expansion to the whole argan economy of Morocco and 
other raw vegetable materials (L’Oréal Canada, n.d.). The 
LS (a division of Cognis – now part of BASF) developed 
CSR in collaboration with L’Oréal, the NGO Yamana, and 
Targanine cooperatives, their Moroccan partners (Robinson, 
2021). In theory, the increased production will benefit the 
local populations and improve the relationship between the 
local villagers and the officers of the Department of Water 
and Forestry (El Wahidi et al., 2015).

Shipping transiting through the GIE represents 1% of 
argan oil activities in Morocco (L’Oréal Canada, n.d.). In 
addition to PPP, various institutions are involved in the argan 
oil industry. In theory, they aim to encourage conservation, 
development, and logistical support, endow local commu-
nities with a multi-stakeholder approach, overcome tradi-
tionally confined conservation zones, establish appropriate 
schemes that combine core protected areas within zones, 
support sustainable development for local inhabitants, and 
involve enterprises with highly innovative and participative 
governance systems (UNESCO, 2017).

Methodology

The Covid-19 pandemic imposed many restrictions through-
out the world during 2020 and 2021. Despite some overall 
restrictions on travel to Morocco, we were able to visit the 
region of Agadir Ida-Ou-Tanane in the Souss Massa for 
approximately two and a half weeks in July 2021 for data 
collection and conducted interviews with the presidents 
of ten cooperatives and an intermediary from the region 
(Table 1).

All study villages are in Agadir Ida-Ou-Tanane (Figs. 1 
and 2) except for cooperative A8, which is approximately 

Table 1  Cooperatives, Argan oil trade and certification

Denomination Status Presidents Argan nuts bought 
from middlemen

Argan oil Certification

A1 Operational 1 ✓ ✓ Norma Cert; USDA; Ecocert, MA-BIO 
154

A2 Operational 3 ✓ ✓ Afoulki; Fair for Life
A3 Operational 1 ✓ ✓ Afoulki
A4 Operational 1 ✓ ✓ Ethical women
A5 Waiting for ONSSA

sanitary certification
1 ✓ ✓ No

A6 Waiting for ONSSA sanitary certification 1 ✓ ✓ No
A7 Waiting for ONSSA certification 1 - ✓ No
A8 Operational 1 ✓ ✓ Norma Cert; IGP 01088 082019
A9 Operational 1 ✓ ✓ Ecocert; Fair for Life

4 The economic interest group, also known as EIG, is a group of dif-
ferent legal persons who agree to merge their activities or to set up 
a common system allowing them to better develop their economic 
activities and thus increase their results (Le Group ement  d’intérêt 
économ ique en droit  maroc ain (expert- maroc. com).

https://expert-maroc.com/groupement-interet-economique-droit-marocain/
https://expert-maroc.com/groupement-interet-economique-droit-marocain/
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20 km north of Agadir. In recent years, some cooperatives 
have become reluctant to let foreign researchers conduct 
research in their cooperatives, mainly because the results 
were not shared in return (personal communication). 
However, with the support of the Directeur du Centre des 
Etudes Amazighes Historiques et Environnementales, who 
is also president of the Confédération des Associations 
Amazighes du Sud Marocain and a native of the region, 
and of the president of Fédération Nationale des Femmes 
de la Filière d’Argane (National Federation of Women in 
the Argan Sector) (FNFARGNANE), who facilitated con-
tact with the cooperatives, we were able to pre-arrange 
appointments to meet the women presidents by telephone 
to ensure their availability. Before the trip, official invita-
tion documents were provided to justify the need to travel 
to Moroccan authorities during Covid-19 traveling restric-
tions. Interviews were conducted on the cooperative prem-
ises, except with the president of cooperative A9 and the 
intermediary who were interviewed in Agadir.

Our interviews elicited data on the presidents’ familiar-
ity with the Nagoya Protocol, pending ABS attribution, and 
other factors affecting the argan oil trade. The presidents 
granted their prior consent and indicated their willingness to 
participate before being interviewed, according to the Soci-
ety of Ethnobiology research ethics. Semi-structured inter-
views were conducted in French whenever the interviewees 
spoke French and/or in Tashlehit to facilitate communica-
tion and translated back to French. However, the presidents 
were eager to discuss the increasing difficulty of accessing 
argan nuts. They expressed their mounting frustration with 
problems encountered in the cooperatives and expressed 
their doubts about resolving them. As Perry et al. (2020) 
noted: “In the realm of political and development discourse 
in Morocco, the voices of the local people are seldom con-
sidered.” The interviews were informally conducted with 
tea and biscuits, Tanourt (Berber traditional bread), Amlou 
(a rich blend of crushed walnuts, argan oil, and honey), and 
local argan oil and honey in accordance with local traditions 

Source : La région du Souss Massa. Monographie générale-, ministère de l’Intérieur, 2015.

Fig. 1  Provinces of the Souss Massa region
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of hospitality. For the protection of the informants, their 
names are omitted.

We conducted a literature review on ABS in Morocco 
travel to the study cooperatives. In addition to the relevant 
articles of the Nagaya Protocol cited above, we consulted 
other relevant articles in the Protocol annex, studies, and 
documents such as magazine articles5 (Perry et al., 2019; 
Perry et al. 2020; Turner, 2014, 2016, 2021; Lybbert, 2007; 
Lybbert et al., 2002, 2010, 2011; le Polain de Waroux 2012; 
le Polain de Waroux & Lambin 2013; UNIDO, 2017), and 
literature related to newer schemes of sustainable develop-
ment, ecosystem services, payment for ecosystem services, 
gender inclusion, and bio-economy.

Results and Discussion

Typically, most cooperatives work independently with a 
president and an administrative bureau coordinating and 
running the operations; moreover, many cooperatives have 

gathered under several umbrellas. These include L'Union 
des Coopératives des Femmes pour la production et la com-
mercialisation de l'huile d'Argane (UFCA); the Fédération 
Interprofessionnelle de la Filière de l’Argane (FIFAR-
GANE)/ Agence Nationale pour le Développement des 

Source: La région du Souss-Massa. Monographie générale- Ministère de l’Intérieur, 2015.

Fig. 2  Detailed map of the villages within the Souss Massa region

5 “Project for "Strategic support to community heritage areas and ter-
ritories (APA)”; Capacity-building workshop on access to GR and ABS, 
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) (2007, 
Retrieved 10 Dec 2022); “Implementation of the Nagoya Protocol to the 
Convention on Biological Diversity (ABS-Capacity Development Ini-
tiative) (giz.de); documents related to the “Avant Projet de loi n° 56–17 
sur l’accès aux ressources génétiques et le partage juste et équitable des 
avantages découlant de leur utilisation” (2017), a document preceding 
a project to pass a “Bill on Access to Genetic Resources and the Fair 
and Equitable Sharing of Benefits arising from their use (available from 
the Nagoya Protocol website/Morocco’s country profile) Filière de 
l'argane—Fellah Trade (fellah-trade.com); the document “Réseau des 
Associations de la Réserve de Biosphère Arganeraie (RARBA)” which 
the coordinator of RARBA Association Tiznit shared; and other online 
reviews of cooperative federations/organisations.
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Zones Oasiennes et de l’Arganier created in April 2011, 
which gathers several smaller associative bodies; and the 
Fédération Nationale des Femmes de la Filière d’Argane 
(FNFARGNANE), created in March 2021 and the most per-
tinent for the issues addressed in this case study. It covers the 
eight provinces of the “Argan Biosphere Reserve” (Agadir 
Ida Outanane, Inezgane, Ait Melloul, Chtouka Ait Baha, 
Taroundant, Tiznit, Sidi Ifni, Goulmine, and Essaouira) and 
aims to include all cooperatives in the Reserve de Biosphere 
de l’Arganeraie” (RBA). Larger than the other organizations, 
it has 150 registered cooperatives and 8000 members, all 
women. Among its range of objectives, the fight against all 
illicit practices that jeopardize women’s control over the 
resource is its primary concern. In addition, some coopera-
tives have gathered under other small umbrellas/certifica-
tions that offer some form of “credibility,” such as Afoulki, 
Fair for Life, and Ethical Women.

The Argan Oil Trade

In the last few decades, the argan oil trade has evolved from 
an essential home commodity to a high-valued product on 
the international global market, destined for a niche market 
(Turner, 2016; le Polain de Waroux & Lambin 2013). Argan 
oil is currently the most expensive oil in the world (Laaribya 
et al., 2017; Turner, 2016). Lybbert et al. (2011) claimed 
that a liter was sold at 20 Dh (approximately 2 Euros) in 
2010. During the tourism boom before the Covid-19 pan-
demic, it was sold to tourists at between 80 and 120 Dh (8 
to 12 Euros) on average and sometimes for as much as 180 
Dh (Kassam et al., 2018). However, the price of argan oil 
destined for the cosmetics industry has soared from 100 Dh 
(approximately 10 Euros) on the local market to 300 Dh (30 
Euros) for the international export market (Aziz et al., 2013; 
Lybbert et al., 2011) and up to 350 Dh (approx. 35 Euros), 
according to Cooperative 3. In addition, experts forecast that 
women will produce thousands of tons of oil, estimated to 
reach a value of $507.2 million (approximately 454 704 800 
Euros) (Lybbert et al., 2002; Lybbert, 2007; Lybbert et al., 
2011). The Market Research Future (MRFR) (2023) predicts 
that the compound annual growth rate (CAGR) will increase 
by 7.1% for argan oil for the period 2019–2024, with a total 
value of USD 676.51 million (approximately 606 626 517 
Euros) on the market. While these figures reflect the lucra-
tive markets of oil, the struggle of women working in coop-
eratives depicts a different picture.

Typically, cooperatives are run by and for women, 
although some are also run by men (Montanari & Bergh, 
2019a, b; Renforcement économique des femmes de la Fil-
ière Arganier au Maroc (REFAM), 2019). Members have 
voting rights at annual general assemblies and, in theory, 
receive a basic wage and a share in the cooperative’s profits; 

however, in some cooperatives, women represent merely a 
labor force that sometimes works without remuneration 
(Dammame, 2014; Montanari & Bergh, 2019a, b). It has also 
been stated that women have access to some basic literacy 
classes and childcare besides receiving an income (Perry 
et al., 2019). We did not witness this, nor did the presidents 
of cooperatives mention it. Moving between the coopera-
tive’s shift work and home duties, women have little time 
for literacy classes or anything similar. As for childcare, 
children often look after their younger siblings while their 
parents carry out other duties, such as tending gardens and 
looking after animals (Montanari & Bergh, 2014, 2019a, 
b). In addition, the interviews with cooperatives A4 and A7 
and the intermediary revealed that most people were not 
interested in money or ABS but would rather have improved 
infrastructure, such as roads and bridges.

Women’s Loss of Resource Control 
and Attempts to Preserve Their Income

The presidents of cooperatives A1 and A2 noted that, in the 
past, women collected the nuts freely in the forests. Women 
in cooperative A9 still collect argan nuts and “de-pulp” 
them at home (A9). Although traditionally, it was the women 
who collected the argan nuts, sometimes, men and children 
also collect on private lands either they or their families own 
or due to specific rules related to Agdal6 at specific times 
of the year. The women keep the harvest of nuts collected 
on their husbands’ land. However, if the women collect the 
nuts on someone else’s land, they keep only half accord-
ing to mutual agreement (personal communication presi-
dent cooperative A9). In most cases, women proceed with 
the collection and divide it daily and equally between the 
participants. In other cases, women may also hire someone 
to collect on their behalf, after which the harvest is shared 
among members (interview cooperative A3).

However, following the exponential growth of the inter-
national market for argan oil, women have increasingly 
struggled with new actors who collect the resource and 
coordinate with national or international companies. Primar-
ily since the Covid-19 pandemic, the argan forests of the 
region have been occupied by illegal harvesters: “Women 
are increasingly assaulted when going to the forest” (coop-
eratives A1, A2, A3, A9). Confronted with this new network 
of intermediaries, women have lost the battle to control the 
argan resource at source (Cooperatives A1, A2, A3, A4, A5, 
A6, A7).

6 This refers to a period of forest closure (for three or four months 
per year) when the fruit reaches maturity, which leads to the prohibi-
tion of grazing for animals.
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The intermediary we interviewed collects argan nuts on 
40 square kilometers belonging to the Department of Water 
and Forestry and distributes them among many cooperatives 
throughout the Souss Massa region. As he explained, he 
and some other intermediaries have started their coopera-
tives. The president of cooperative A9 confirmed that “the 
kernels, once extracted from the shells, are transported to 
Casablanca and Fez for oil extraction run by larger com-
panies who hide their activities under the banner ‘coopera-
tive’.” Thus, women are allowed to collect on the land of the 
Department of Water and Forestry (interview cooperative 
A2) and are recruited to break the nuts that the men negoti-
ate with the intermediaries. In this case, they can earn up 
to 12 to 13 Dh per kg of kernels (interview intermediary); 
their primary role is that of workers selling their labor to 
the intermediaries, who provide meager remuneration. Thus, 
the booming argan oil trade is driving fierce competition to 
secure the resource at the source with the unforeseen and 
dramatic consequence of the loss of authority and power of 
traditional tribal systems (El Wahidi et al., 2015).

Over the years, some cooperatives have secured retail 
outlets to sell the oil directly to European companies. 
Cooperative A2 sells variable quantities of argan oil to 
a German company/laboratory. While the president was 
reluctant to disclose whether this company practiced CSR, 
we established that a fund had been created for women to 
benefit from cash for small expenses. Moreover, a decen-
tralized system was implemented to facilitate the wom-
en’s domestic labor and nut cracking, as the women did 
not have the time or financial resources to travel to the 
cooperative. Thus, 2000 women benefit from the scheme 
in this location, and the nearby villages sometimes work 
in rotation in the cooperative building. Previously, argan 
nuts cost 2.5 to 3 Dh per kg; however, during the Covid-
19 pandemic and the imposed isolation restrictions, the 
price increased to 7 Dh per kg and fluctuated according to 
market demand and the availability of the resource, which 
is increasingly affected by the lack of rain (Cooperatives 
A2, A3, A4, A5, A6, A7, A8, A9). Although some women 
manage to keep a stock of argan nuts at home for future 
transactions in periods of scarcity, and cooperative A2 
has secured a retail outlet abroad, some cooperatives sell 
the argan nuts at 6 Dh to the intermediary, which he then 
resells to other cooperatives at 7 Dh. In many cases, the 
intermediary extends credit to cooperatives that cannot 
afford to buy argan stock; the debt may even be wiped out 
as cooperatives are increasingly precarious. As Aziz et al. 
(2013) emphasized, the cycle of traditional argan produc-
tion has been shattered as cooperatives have lost control 

over the resource in an expanding market and are primarily 
dependent on intermediaries who acquire the raw material.

As the presidents attempt to keep the cooperatives 
afloat, they are diversifying to create income. For instance, 
Cooperative A3 has started to sell small bags of medicinal 
plants supplied by women living in the nearby mountains. 
Others are attempting to produce alternative products 
(honey, soaps, cosmetic creams); however, these products 
are insufficient as they cannot be produced and marketed 
on a large scale. Thus, not all cooperatives can survive; 
cooperative A7 closed despite an attempt to create a par-
allel activity of mussel collection on the ocean shore to 
diversify income sources.

Furthermore, as argan nuts are becoming scarce due to 
an increasing lack of rain, some cooperatives resort to buy-
ing “gauled” argan nuts (gathered by beating the branches 
to trigger the nuts’ fall to the ground) to increase harvests 
and maintain oil production (Cooperative A3). During a 
meeting, the coordinator of the Réseau des Associations de 
la Réserve de Biosphère Arganeraie (RARBA) confirmed 
that groups carry out “gaulage” in the forest; this not only 
reduces the number of argan nuts that women can collect 
and threatens their income but also has a devasting eco-
logical impact on the natural regeneration of argan trees.

In terms of remuneration, the figure of 150 Dh daily 
was mentioned frequently during our interviews; how-
ever, it is doubtful that this much can be earned every 
day as, on average, two days are needed to break 1½ kg of 
nuts, depending on skill (interview president cooperative 
A6). Moreover, industrial standards have set 4 to 5 Euros 
per kilo as a decent wage, depending on the daily output 
(Kassam et al., 2018). The Renforcement Economique des 
Femmes de la Filière Arganier au Maroc (REFAM) (2019) 
recently reported that women’s wages are globally low, 
ranging between 125 and 700 Dh (approximately 11 to 70 
Euros per month); in the most prosperous cooperatives, the 
remuneration for processing argan oil can vary between 
800 and 1,000 Dh (80 to 100 Euros) per month.

As traditional oil production is increasingly replaced by 
technology, oil quality is being degraded (interviews with 
Cooperatives A2, A3, A5, A9). However, the most perti-
nent, challenging, and unforeseen consequence of resource 
capture and the lack of concrete legislation and attribution 
of ABS to date is the intergenerational erosion of women’s 
TK associated with the collection of nuts and the produc-
tion of argan oil. Furthermore, cooperatives on the out-
skirts of the expanding city of Agadir are caught up in 
gentrification, and the younger generations have lost inter-
est in producing argan oil; thus, the loss of TK is imminent.
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Institutions, Development Programs, 
and Policies do not Fulfill Their Purpose

Although an extensive array of organizations has been 
established to promulgate the work of cooperatives for the 
productivity of argan oil,7 they do not fulfill their purpose, 
and women are primarily dismissed in decision-making, 
and their work is undervalued (Cruz-Garcia et al., 2019; 
Damamme, 2014; Ethan et al., 2018; Fortnam et al., 2019; 
Kiptot & Franzel, 2012; Montanari & Bergh, 2019a, b; 
Sanz-Hernandez et al., 2022; Sinaga, 2021). The socioeco-
nomic consequences are dire for the cooperatives and the 
sustainability of argan trees.

Although the PPP and GIE seem appropriate mecha-
nisms for commercializing argan oil on international mar-
kets, resource control has been reorganized to privilege land 
management and privatization through private companies 
and multinational corporations (MNCs). Thus, the “capture” 
at source secures a continuous supply to MNCs and larger 
markets. Moreover, these rearrangements have increased 
the prices for tourists, who are reluctant to pay up to 600 
Dh (approx. 60 Euros) for a liter of culinary oil. In addi-
tion, there is little evidence that companies are engaged in 
CSR to support the cooperatives financially or that women 
benefit from the economic trickledown from these lucra-
tive transactions. As Perry et al. (2020) indicated, propelled 
by neoliberal policies, the enclosure of the forest serves 
the purpose of gaining control over the argan resource, an 
economic agenda that benefits MNCs. Despite support by 
national organizations such as the Argan Project, INDH, 
ODCO, Agence Nationale pour le Développement des 
Zones Oasiennes et de l’Arganier (Development of Argan 
orchards in Degraded Environment; ANDZOA), and operat-
ing intermediaries and PPP, control of the argan resource has 
been transferred to the state to facilitate business ventures 
(Montanari & Bergh, 2019a, b), an agenda not aligned with 
article 10 of the Nagoya Protocol. That FNFARGNANE was 
created to address these issues is no coincidence, as it seeks 
to overcome this global problem in locations where argan 
is exploited.

Furthermore, “gaulage” has become common among bro-
kers and speculators to secure the argan nuts to supply the 

markets (RARBA, 2012, 2018). As women are custodians 
of the Amazigh cultural heritage and critical actors in the 
conservation of the argan ecosystems, their role is increas-
ingly jeopardized. In addition, as management practices are 
lacking throughout the biosphere, no control is exerted over 
nomadic herders with large flocks of sheep and camel herds 
which graze forest areas and trespass on the private property 
of villagers. These illicit practices defy all local laws, cus-
toms, and other national and international standards, espe-
cially the traditional Agdal, Tiwizi, and Tawala.8

While the Nagoya Protocol legislation provides ample 
flexibility for many countries to modify or change the rules 
associated with ABS attribution, the legislation remains 
blurred (Michiels et al., 2022). Nut-cracking and de-pulping 
activities followed by mechanical extraction emanate from 
TK practiced and transferred through generations. It is a vital 
process for producing oil that cannot be substituted (Mon-
tanari & Bergh, 2019a, b) if the oil is to retain its quality. 
These activities fall within Articles 5 and 12 of the Nagoya 
Protocol. Similarly, the traditional management of the argan 
ecosystems to preserve the argan trees, passed down through 
successive generations of women, falls within the scope of 
Article 7. As the sustainability of the argan ecosystems is 
increasingly threatened by climatic change (Kassam et al., 
2018), women must have access to regain control over the 
resource, and the authorities must support this endeavor 
(Article 9). While the implementation of suitable legislation 
and mechanisms of ABS attribution is still pending, alter-
native income sources for the cooperatives that struggle to 
pursue their activities must be provided. Commercialization 
strategies that have, to date, been oriented toward the Euro-
pean and larger US markets must be redefined to redirect 
approaches towards a local and solidary economy (Montanari 
& Igamane, 2023, forthcoming).

Conclusion

We show that schemes that claim sustainable develop-
ment and poverty reduction cannot be achieved without 
the full inclusion of women. Argan oil trade cannot be 
sustained without women’s TK and work in the coopera-
tives. Equally, the argan ecosystems cannot be maintained 
without the integration of women’s traditional ecosystem 

7 Initiative Nationale de Developpement Humain (INDH) funding, 
the Office de Development et de la Cooperation (ODCO) for guide-
lines for the creation and legislation of cooperatives, and the Office 
Nationale de Securite Sanitaire des Produits Alimentaires (ONSSA) 
to oversee the hygiene standards for producing argan oil and certi-
fication delivery. This institutional framework has been designed to 
establish a framework for the conservation and sustainability of the 
argan trees, the well-being, and involvement of local communities, 
particularly of women, and logistics in which the women should fully 
participate and deliver high-added-value argan oil products.

8 Agdal: a protected area for indigenous peoples (Amazigh word 
meaning ‘closed’ or ‘no access’). Tiwizi: voluntary work of a com-
munity that supports the work of a member of the community, e.g., 
during monsoons or the construction of a track or a bridge (Amazigh 
word meaning ‘to help and support’). Tawala: the rotational work 
that each member of a community must do daily; in tribal herds, for 
example, all members of the community must take turns guarding the 
herds (Amazigh word meaning taking turns for a role.).
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management. As Morocco is about to refine and imple-
ment its ABS policies, we recommend that a) delegations 
of cooperative presidents be actively consulted in the deci-
sion-making processes related to the problematic issue of 
access and control recovery of the resource; b) the gov-
ernment endorses a scheme for women to receive an ABS 
financial contribution for the TK associated with the early 
stages of argan oil production and the TK that sustains the 
argan ecosystem; c) that the argan and associated TK be 
widely recognized as an emblem of Amazigh sovereignty 
and cultural identity; and d) that MNC be compelled to 
engage financially within the framework of CSR aligned 
with the Nagoya Protocol.

Acknowledgements The authors thank the presidents of cooperatives 
and the intermediary for contributing to the study.

Authors' Contributions BM acquired funding, designed methodology, 
conducted fieldwork collected data, analyzed data, wrote the main 
manuscript, and prepared figures. MH collected data. All authors 
reviewed the manuscript.

Funding Open access funding provided by FCT|FCCN (b-on). This 
research received funding from the European Commission, under the 
“Marie Skłodowska-Curie Actions “. Grant number 894416.

Availability of Data and Materials The data supporting this study’s 
findings are available upon reasonable request from the correspond-
ing author [BM]. The data are not publicly available due to the study’s 
sensitive nature, which could compromise research participant privacy/
consent.

Declarations 

Ethical Approval The study complied with the Research Ethics Com-
mittee (COMISSÃO DE ÉTICA) at the University Institute of Lisbon 
who granted permission to collect data. Informed consent was obtained 
from all subjects involved in the study according to the Declaration of 
Helsinki. In addition, it followed the ethics of the Society for Ethno-
biology (International Society of Ethnobiology (2006). International 
Society of Ethnobiology Code of Ethics (with 2008 additions). http:// 
ethno biolo gy. net/ code- of- ethics).

Competing Interests The authors declare that they have no known 
competing financial interests or personal relationships that could have 
appeared to influence the work reported in this study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Abahous, H., Ronchail, J., Sifeddine, A., Kenny, L. & Bouchaou, L. 
(2018). Trend and change point analyses of annual precipitation in 
the Souss-Massa Region in Morocco during 1932–2010 Theoreti-
cal and Applied Climatology 134, 1153–1163. https:// doi. org/ 10. 
1007/ s00704- 017- 2325-0

Adedokun, M. Idowu, S. D., Soaga, J. A., & Aderogba, R. B. (2016). 
Socioeconomic contribution and importance of Shea Butter 
(Vitellaria paradoxa C.F. Gaertn) to rural women’s livelihood 
in Atisbo local government area, Oyo State, Nigeria. Journal of 
Environmental Sciences, 1(1), 8–13.

Agence Nationale pour le Développement des Zones Oasiennes et de 
l’Arganier. L'Agenc e Natio nale pour le Dévelop pemen t des Zones  
Oasie nnes et de l'Argan ier (andzoa. ma)

Argan oil Market Research Report until 2030. Retrieved April 01, 
2023, from https:// www. marke trese archf uture. com

Aziz, L., Mormont, M., & Allali, K. (2013). Effets de la marchandi-
sation de l’arganier sur la vie socioéconomique des populations 
de l’arganeraie marocaine. VertigO – La Revue Electronique en 
Sciences de l’Environnement, 13(1), 1–19.

Benjamin, O. E., Oreoluwa, O., & Buchenrieder, G. (2018). Does an 
agroforestry scheme with payment for ecosystem services (PES) 
economically empower women in sub-Saharan Africa? Ecosys-
tem Services, 31, 1–11. https:// doi. org/ 10. 1016/j. ecoser. 2018. 03. 
00422 12- 0416

Berriane, Y. (2011). Le Maroc au temps des femmes? La féminisa-
tion des associations locales en question. L'Année du Maghreb. 
CNRS Editions

Bouroua, A. (2016). Financing and specific rules of Moroccan agri-
cultural cooperative. Revue des Etudes Multidisciplinaires en Sci-
ences Economiques et Sociales, 1. Archi ves (imist.  ma)

Brauman, K. A., Garibaldi, L. A., & Polasky, St. (2020). Global trends 
in nature’s contributions to people. PNAS, 117(51), 32799–32805. 
www. pnas. org/ cgi/ doi/  https:// doi. org/ 10. 1073/ pnas. 20104 73117

Brown, K. & Fortnam, M. (2018). Gender and ecosystem services: A 
blind spot. In K. Schreckenberg, G. Mace, & M. Poudyal (Eds.). 
Ecosystem services and poverty alleviation. Trade-offs and Gov-
ernance. Routledge.

Calicioglu, O., & Bogdanski, A. (2021). Linking the bioeconomy to 
the 2030 sustainable development agenda: Can SDG indicators 
be used to monitor progress towards a sustainable bio-economy? 
New Biotechnology, 61, 40–49. https:// doi. org/ 10. 1016/j. nbt. 2020. 
10. 010

Carroll, A. B. (2008). A history of corporate social responsibility: Con-
cepts and practices. In A. Crane, D. Matten, A. McWilliams, J. 
Moon, & D. S. Siegel (Eds). The Oxford handbook of corporate 
social responsibility.

Chalfin, B. (2004). Old commodities in new niches: The Shea economy 
as a frontier. African Economic History, 32, 51–63.

Charrouf, Z., & Guillaume, D. (2009). Sustainable development in 
Northern Africa: The argan forest case. Sustainability, 1, 1012–
1022. https:// doi. org/ 10. 3390/ su104 1012

Charrouf, Z., & Guillaume, D. (2014). Argan oil, the 35-years-of-
research product. European Journal of Lipid Science and Technol-
ogy, 116(10), 1316–1321. https:// doi. org/ 10. 1002/ ejlt. 20140 0261

Coolsaet, B., Batur, F., Broggiato, A., Pitseys, J., & Dedeurwaerdere, 
T. (Eds). (2015). Implementing the Nagoya Protocol. Comparing 
access and benefit-sharing regimes in Europe. Martinus Nijhoff 
Brill.

Cruz-Garcia, G. S., Vanegas Cubillos, M., Torres-Vitolas, C., 
Harvey, C. A., Shackleont, C. M., Schrekenberg, K., Willcock, 
S., Navareete-Frias, C., & Sachet, E. (2019). He says she says: 
Ecosystem services and gender among indigenous communities in 

http://ethnobiology.net/code-of-ethics
http://ethnobiology.net/code-of-ethics
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00704-017-2325-0
https://doi.org/10.1007/s00704-017-2325-0
https://www.andzoa.ma/
https://www.andzoa.ma/
https://www.marketresearchfuture.com
https://doi.org/10.1016/j.ecoser.2018.03.0042212-0416
https://doi.org/10.1016/j.ecoser.2018.03.0042212-0416
https://revues.imist.ma/index.php/AJMAP/issue/archive
https://www.pnas.org/doi/full/https%3A//doi.org/10.1073/pnas.2010473117
https://doi.org/10.1016/j.nbt.2020.10.010
https://doi.org/10.1016/j.nbt.2020.10.010
https://doi.org/10.3390/su1041012
https://doi.org/10.1002/ejlt.201400261


1005Human Ecology (2023) 51:995–1007 

1 3

the Colombian Amazon. Ecosystem Services, 37, 100921. https:// 
doi. org/ 10. 1016/j. ecoser. 2019. 100921

Damamme, A. (2014). La difficile reconnaissance du travail féminin 
au Maroc : Le cas des coopératives d’huile d’argan. In I. Guerin, 
M. Hersen, & L. Fraisse (Eds.) Femmes, économie et développe-
ment : De la résistance à la justice sociale. IRD/IRES Editions.

Delaney, G. (2006). Shea butter: connecting rural Burkinabe women 
to international markets through fair trade. Development in Prac-
tice, 16(5).

Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) 
(2007). Capacity-building workshop on access to genetic 
resources and benefit-sharing (ABS). Retrieved from ABS Initi 
ative:  Knowl edge cente r (abs- biotr ade. info).  Count ry Profi les 
(CBD. int)

Diaz et al. (2018). Assessing nature’s contributions to people. Recog-
nizing culture, and diverse sources of knowledge, can improve 
assessments. Science, 359, no. 6373. https:// doi. org/ 10. 1126/ 
scien ce. aap88 26

Diaz Lopez, F. J., Bastein, T., & Tukker, A. (2019). Business Model 
Innovation for Resource-efficiency, Circularity and Cleaner 
Production: What 143 Cases Tell Us. Ecological Economics, 
155, 20–35. https:// doi. org/ 10. 1016/j. ecole con. 2018. 03. 009

Duffield, G. (2003). Bioprospecting: legitimate research or 
‘biopiracy’? Policy Brief, Science and Development Network.

El Wahidi, F., Radoux, J., Ponette, Q., & Defourny, P. (2015). Entity-
based landscape modelling to assess the impacts of different 
incentives mechanisms on argan forest dynamics. Land, 4, 
1003–1029. https:// doi. org/ 10. 3390/ land4 041003

Enders, J. C., & Remig, M. (2014). Theories of sustainable develop-
ment. Routledge.

Ethan Y. C., Passarelli, S., Lovell, R. J., & Ringler, C. (2018). Gen-
dered perspectives of ecosystem services: A systematic review. 
Ecosystem Services, 31(A), 58–67.

Fédération Interprofessionnelle de la Filière de l’Argane (FIFAR-
GANE). fifar gane. ma

Fortnam, M., et al. (2019). The gendered nature of ecosystem ser-
vices. Ecological Economics, 159, 312–325.

Genin, D., & Simenel, R. (2011). Endogenous Berber forest man-
agement and the functional shaping of rural forests in Southern 
Morocco: Implications for shared forest management options. 
Human Ecology, 39(3), 257–269.

Girardet, A. (1927). Some constants of argan oil. Pharmaceutica 
Acta Helvetiae, 2, 1–5.

Gryshova, I., Shabatura, T., Girdzijauskas, S., Stremikiene, D., Ciegeis, 
R., & Greisiene, I. (2019). The paradox of value and economic 
bubbles: New insights for sustainable economic development. Sus-
tainability, 11, 6888. https:// doi. org/ 10. 3390/ su112 46888

Haut-Commissariat au Plan (HCP). (2014). Monographie de la 
Région Souss Massa. Retrieved from Monog raphi es régiona les 
| Télécharg ement s | Site insti tutio nnel du Haut- Commi ssari at au 
Plan du Royau me du Maroc  (hcp. ma)  Retri eved 07 Nov 2022.

Igamane, S. (2020). Les inégalités de pouvoir au sein des coopéra-
tives de femmes au Maroc. Recma, 4(358), 87–101.

Initiative Nationale pour le Développement Humain (2013). Ana-
lyse et recommandations. Rapport du Conseil Economique, 
Social et Environnemental. Saisine, 2. Retrieved September 10, 
2022, from Avis- Initi ative- Natio nale- pour- le- Dévelop pement- 
Humain- analy se- et- recom manda tions. pdf (cese. ma)

Ini t ia t ive  Nat ionale  pour  le  Développement  Humain. 
(2023). Retrieved May 5, 2022, from Initi ative  Natio nale pour 
le Dévelop pemen t Humai n (INDH)  | Maroc. ma

International Labour Organization (2018). Country Brief: Morocco: 
Young women’s employment and empowerment in the rural 
economy (ilo.org) Retrieved February 2, 2022, from Count ry 
Brief:  Moroc co:  Young  women ’s emplo yment  and empow ermen 
t in the rural  econo my (ilo. org)

Jaccard, P. (1926). L’arganier, sapotacée oléagineuse du Maroc. 
Pharmaceutica Acta Helvetiae, 1, 203–209. [6]

Kassam, S. N., Biermayr-Jenzano, P. Dhehibi, B. & Aw-Hassan, A. 
(2018). Gendered dimensions of key-value chains in Southwest-
ern Morocco.

Kiptot, E., & Franzel, S. (2012). Gender and agroforestry in Africa: 
A review of women’s participation. Agroforestry Systems, 84, 
35–58. https:// doi. org/ 10. 1007/ s10457- 011- 9419-y

Laaribya, S. Alaoui, A., & Gmira, N. (2017). The Moroccan Forest and 
sustainable development case of the argan tree ((Argania Spinosa 
(L.) Skeels) in Morocco. Biological diversity and conservation.

le Polain de Waroux, Y. (2012). The social and environmental con-
text of argan oil production. Natural Product Communications, 
8(1).

le Polain de Waroux, Y., & Lambin, E. F. (2013). Niche commodities 
and rural poverty alleviation: Contextualizing the contribution of 
argan oil to rural livelihoods in Morocco. Annals of the Associa-
tion of American Geographers, 103(3), 589–607. https:// doi. org/ 
10. 1080/ 00045 608. 2012. 720234

Liang, B. (2011). Global governance: Promoting biodiversity and 
protecting indigenous communities against biopiracy. Journal 
of Commercial Biotechnology, 17, 248–253. https:// doi. org/ 10. 
1057/ jcb. 2011. 16

Lokko, Y., Heijdeb, M., Schebesta, K., Scholtès, P., Van Montagu, 
M., & Giacca, M. (2018). Biotechnology and the bio-economy—
Towards inclusive and sustainable industrial development. New 
Biotechnology, 40, 5–10. https:// doi. org/ 10. 1016/j. nbt. 2017. 06. 
005

L’Oréal Canada. (n.d.). Responsible sourcing of Argan oil.
Lybbert, T. J. (2007). Patent disclosure requirements and benefit shar-

ing: A counterfactual case of Morocco’s argan oil. Ecological 
Economics, 64(12–1), 8. https:// doi. org/ 10. 1016/j. ecole con. 2007. 
06. 017

Lybbert, T. J., Aboudrareb, A., Chaloud, D., Magnand, N., & Nash, M. 
(2011). Booming markets for Moroccan argan oil appear to benefit 
some rural households while threatening the endemic argan forest. 
Proceeding of National Academy of Sciences (PNAS), 108(34), 
1396313968. https:// doi. org/ 10. 1073/ pnas. 11063 82108

Lybbert, T. J., Barrett, C. B., & Narjisse, H. (2002). Market-based 
conservation and local benefits: The case of argan oil in Morocco. 
Ecological Economics, 41, 125–144.

Lybbert, T. J., Magnan, N., & Aboudrar, A. (2010). Household and 
local forest impacts of Morocco’s argan oil bonanza. Environment 
and Development Economics, 15(4), 439–464. https:// doi. org/ 10. 
1017/ S1355 770X1 00001 36

Mace, G., Schreckenberg, K., Poudyal, M. (2018). Ecosytem services 
for human wellbeing. In K. Schreckenberg, G. Mace, M. Poudyal 
(Eds). Ecosystem Services and Poverty Alleviation. Trade-offs and 
Governance. Routledge.

Mansir, I., Bouchaou, L., Chebli, B. A., Brahim, Y., & Choukr-Allah, 
R. (2021). A specific indicator approach for the assessment of 
water resource vulnerability in arid areas: The case of the Souss-
Massa Region (Morocco). Hydrological Sciences Journal, 66(7), 
1151–1168. https:// doi. org/ 10. 1080/ 02626 667. 2021. 19243 79

Medaglia, J. C., Perron-Welch, F., & Phillips, F. K. (2014). Overview 
of national and regional measures on access to benefit sharing 
challenges and opportunities in implementing the Nagoya Proto-
col. Third Edition. Centre for International Sustainable Develop-
ment Law (CISDL).

Michiels, F., et al. (2022). Facing the harsh reality of access and benefit 
sharing (ABS) legislation: An industry perspective. Sustainability, 
14, 277. https:// doi. org/ 10. 3390/ su140 10277

Montanari, B. (2019). Gendered sphere of traditional knowledge in 
Morocco. In M. Jamaine, T. Abidogun, & T. Falola (Eds.) The 
Palgrave handbook of African education and indigenous knowl-
edge. Palgrave MacMillan.

https://doi.org/10.1016/j.ecoser.2019.100921
https://doi.org/10.1016/j.ecoser.2019.100921
https://www.abs-biotrade.info/resources/
https://www.abs-biotrade.info/resources/
https://www.abs-biotrade.info/resources/
https://doi.org/10.1126/science.aap8826
https://doi.org/10.1126/science.aap8826
https://doi.org/10.1016/j.ecolecon.2018.03.009
https://doi.org/10.3390/land4041003
https://fifargane.ma
https://doi.org/10.3390/su11246888
https://www.hcp.ma/downloads/Monographies-regionales_t11957.html
https://www.hcp.ma/downloads/Monographies-regionales_t11957.html
https://www.hcp.ma/downloads/Monographies-regionales_t11957.html
https://www.cese.ma/media/2020/10/Avis-Initiative-Nationale-pour-le-D%C3%A9veloppement-Humain-analyse-et-recommandations.pdf
https://www.cese.ma/media/2020/10/Avis-Initiative-Nationale-pour-le-D%C3%A9veloppement-Humain-analyse-et-recommandations.pdf
https://www.maroc.ma/fr/content/indh
https://www.maroc.ma/fr/content/indh
https://www.ilo.org/employment/areas/youth-employment/WCMS_622767/lang--en/index.htm
https://www.ilo.org/employment/areas/youth-employment/WCMS_622767/lang--en/index.htm
https://www.ilo.org/employment/areas/youth-employment/WCMS_622767/lang--en/index.htm
https://doi.org/10.1007/s10457-011-9419-y
https://doi.org/10.1080/00045608.2012.720234
https://doi.org/10.1080/00045608.2012.720234
https://doi.org/10.1057/jcb.2011.16
https://doi.org/10.1057/jcb.2011.16
https://doi.org/10.1016/j.nbt.2017.06.005
https://doi.org/10.1016/j.nbt.2017.06.005
https://doi.org/10.1016/j.ecolecon.2007.06.017
https://doi.org/10.1016/j.ecolecon.2007.06.017
https://doi.org/10.1073/pnas.1106382108
https://doi.org/10.1017/S1355770X10000136
https://doi.org/10.1017/S1355770X10000136
https://doi.org/10.1080/02626667.2021.1924379
https://doi.org/10.3390/su14010277


1006 Human Ecology (2023) 51:995–1007

1 3

Montanari, B., & Bergh, S. I. (2014). The challenges of ‘participa-
tory’ development in a semi-authoritarian context: The case of 
an essential oil distillation project in the High Atlas Mountains 
of Morocco. The Journal of North African Studies, 19(5), 828. 
https:// doi. org/ 10. 3390/ su140 10277. 851

Montanari, B., & Bergh, S. I. (2019a). A gendered analysis of the 
income generating activities under the Green Morocco Plan: Who 
profits? Human Ecology, 47, 409–417. https:// doi. org/ 10. 1007/ 
s10745- 019- 00086-8

Montanari, B., & Bergh, S. I. (2019b). Why women’s traditional knowl-
edge matters in the production processes of natural product devel-
opment: The case of the Green Morocco Plan. Women’s Studies 
International Forum, 77(November–December), 102275. https:// 
doi. org/ 10. 1016/j. wsif. 2019. 102275

Montanari, B., & Igamane, S. (2023). New development model in 
Morocco: “Déjà vu” or moving beyond the current status quo? 
(Forthcoming).

Nuredin, M., & Byeong, W. L. (2014). Role of cooperatives in rural 
development. The case of South Nations Nationalities and People 
Region, Ethiopia. Developing Country Studies, 4(19)

Office de Développement et de la Coopération. (2021). http:// www. 
odco. gov. ma

Pascual, U., Phelops, J., Garmendia, E., Brown, K., Corbera, E., 
Martin, A., Gomez-Baggethun, E., & Muradian, R. (2014). Social 
equity matters in payments for ecosystem services. BioScience, 
64, 1027–1036. Retrieved 05 March 2023 from https:// doi. org/ 
10. 1093/ biosci/ biu146

Perry, W., et al. (2019). Argan oil and the question of empowerment 
in rural Morocco. The Journal of North African Studies, 24(5), 
830–859. https:// doi. org/ 10. 1080/ 13629 387. 2018. 15425 96

Perry, W., Rappe, O., Boulhaoua, A., Hassan Loux, L., Elhousss, Y., 
Ait Ahssain, H., Ait Barich, Z., Akhiyat, H., Amine Asnzague, T., 
& Hraid, S. (2020). Social sustainability and the argan boom as 
green development in Morocco. World Development Perspectives, 
20, 830–859. https:// doi. org/ 10. 1016/j. wdp. 2020. 100238

Rabitz, F. (2015). Biopiracy after the Nagoya Protocol: Problem 
structure, regime design, and implementation challenges. Brazil-
ian Political Science Review, 9(2). https:// doi. org/ 10. 1590/ 1981- 
38212 01400 02000 10

Raj, A. Jhariya, M. K. Khan, N., & Oraon, P. R. (2021). Women 
empowerment and social development through joint forest man-
agement: Indian perspective. In R. Prasad, M. K. Jhariya, & A. 
A. Banerjee (Eds.) Advances in sustainable development and 
management of environmental and natural resources. Economic 
outlook and opinions volume 1. Apple Academic Press Inc.

Renforcement économique des femmes de la filière arganier au Maroc. 
(2019). Rapport sur les écarts dans la représentation des femmes 
dans la filière de l’argane.

Réseau des Associations de la Réserve de Biosphère Arganeraie. 
(2012). Note de plaidoirie sur la réserve de biosphère d'Argan.

Réseau des Associations de la Réserve de Biosphère Arganeraie. 
(2018). Rapport des deux journées formatrices sur la définition 
de l'espace forestier, le surpâturage et la gestion durable de la 
biosphère des Aires Protégées d'Argan ; sous le thème: «Pas de 
développement durable sans approche participative».

Robinson, D. (2021). The Moroccan argan trade: Producer networks 
and human bio-geographies. Oxon, UK: Routledge.

Ruas, M. P. et al. (2016). History and archaeology of the emblematic 
argan tree in the medieval Anti-Atlas Mountains (Morocco). Qua-
ternary International, 404(A), 114–136.

Sanz-Hernandez, A., Jimenez-Caballero, P., & Zarauz, I. (2022). 
Gender and women in the scientific literature on bioeconomy: 
A systematic review. Forest Policy and Economics, 141, 102762.

Sarlawa, R., & Adiwijaya, S. (2019). Local wisdom-based women’s 
empowerment: Study of rattan weaving craftsmen in the Betang 
Asi Credit Union Cooperative Business Group in Pulang Pisau 

Regency, Central Kalimantan Province. Budapest International 
Research and Critics Institute-Journal (BIRCI-Journal), 2(4), 
31–38. https:// doi. org/ 10. 33258/ birci. v2i4. 554

Scoones, I. (1998). Sustainable rural livelihoods: A framework for 
analysis. IDS Working paper 72

Sinaga, H. (2021). The making and maintaining of cheap and 
disciplined labour on oil palm plantations in Indonesia Hariati 
Sinaga. In M. Backhouse, R. Lehmann, K. Lorenzen, M. 
Lühmann, J. Puder, F. Rodríguez, & A. Tittor (Eds). Bioeconomy 
and global inequalities. Socio-ecological perspectives on biomass 
sourcing and production. (eBook) https:// doi. org/ 10. 1007/ 
978-3- 030- 68944-5

Stegmann, P., Londo, M., & Junginger, M. (2020). The Circular Bio-
economy: Its elements and role in European bioeconomy clusters. 
Resources, Conservation & Recycling: x., 6, 100029. https:// doi. 
org/ 10. 1016/j. rcrx. 2019. 100029

Turner, B. (2014). Neoliberal politics of resource extraction: Moroc-
can argan oil. Forum for Development Studies, 41(2), 207–232. 
https:// doi. org/ 10. 1080/ 08039 410. 2014. 901239

Turner, B. (2016). Supply-chain legal pluralism: Normativity as con-
stitutive of chain infrastructure in the Moroccan argan oil supply 
chain. The Journal of Legal Pluralism and Unofficial Law, 48(3), 
378–414. https:// doi. org/ 10. 1080/ 07329 113. 2016. 12428 42

Turner, B. (2021). Legal pluralism in infrastructural designs: Alter-
native supply chains in the Moroccan argan oil export. Science, 
Technology, & Human Values, 1–25.

Trading Economics. (2023). Morocco - Income Poverty - 2022 Data 
2023 Forecast 1991–2020 Historical (tradingeconomics.com). 
Retrieved May 31, 2023, from Moroc co -  Incom e Pover ty -  2022 
Data 2023 Forec ast 1991–2020 Histo rical  (tradi ngeco nomics. com)

UN Environment. (2017). Convention of biological diversity. The 
access and benefit-sharing clearing-house (ABSCH). Legisla-
tive, administrative, or policy measures on access and benefit 
sharing (MSR). Retrieved from Moroc co | ABSCH- MSR- MA- 
23875 4 | Legis lativ e, Admin istra tive or Polic y Measu re | Acces 
s and Benef it- Shari ng Clear ing- House  (CBD. int)  Retri eved 09 
Sept 2022.

UNDP-GEF Global ABS Project. (2021). Strengthening human 
resources, legal frameworks, and institutional capacities to imple-
ment the Nagoya protocol. Final Report 2021. Retrieved 02 Feb-
ruary 2023, from 2- Final  Report_ Globa l ABS_ SC2021- final. pdf 
(undp. org). 

UNESCO. (2017). Strengthening of the argan biosphere reserve 
(SABR), Morocco. Retrieved 10 Sept 2023 from Susta inabl e 
devel opmen t | Unite d Natio ns Educa tiona l, Scien tific  and Cultu 
ral Organ izati on (unesco. org)

Union des Coopératives des Femmes pour la production et la com-
mercialisation de l'huile d'Argane (UFCA). L'Union  des Coopé-
rativ es des Femme s pour la produ ction  et la comme rcial isati on 
de l'huile  d'Argan e (coope rative- argane. com)

United Nations. (2022). UNDP Strategic Plan 2022–2025 | United 
Nations Development Program Sustainable Development Goals. 
Retrieved from undp. org 02 Jan 2023

United Nations Industrial Development Organisation (UNIDO). (2017). 
Improving livelihoods of small-scale rural producers: facilitating 
market access for typical food products in Morocco. PAMPAT_ 
MA_ FACTS HEET- EN_ previ ew_0. pdf (unido. org)

Wohlgemuth, R., Twardowski, T., & Aguilar, A. (2021). Bioeconomy 
moving forward step by step – A global journey. New Biotechnol-
ogy, 61, 22–28.

World Bank. (2019a). Morocco’s Economic Update — October 2019 
(worldbank.org) Retrieved April 1, 2022, from Moroc co’s Econo 
mic Updat e — Octob er 2019 (world bank. org)

World Bank. (2019b). MENA Economic Update - April 2019. 
Retrieved April 1, 2022, from MENA Econo mic Updat e -  April  
2019.  21140 8FR. pdf (world bank. org)

https://doi.org/10.3390/su14010277.851
https://doi.org/10.1007/s10745-019-00086-8
https://doi.org/10.1007/s10745-019-00086-8
https://doi.org/10.1016/j.wsif.2019.102275
https://doi.org/10.1016/j.wsif.2019.102275
http://www.odco.gov.ma/
http://www.odco.gov.ma/
https://doi.org/10.1093/biosci/biu146
https://doi.org/10.1093/biosci/biu146
https://doi.org/10.1080/13629387.2018.1542596
https://doi.org/10.1016/j.wdp.2020.100238
https://doi.org/10.1590/1981-38212014000200010
https://doi.org/10.1590/1981-38212014000200010
https://doi.org/10.33258/birci.v2i4.554
https://doi.org/10.1007/978-3-030-68944-5
https://doi.org/10.1007/978-3-030-68944-5
https://doi.org/10.1016/j.rcrx.2019.100029
https://doi.org/10.1016/j.rcrx.2019.100029
https://doi.org/10.1080/08039410.2014.901239
https://doi.org/10.1080/07329113.2016.1242842
https://tradingeconomics.com/morocco/income-poverty-wb-data.html
https://tradingeconomics.com/morocco/income-poverty-wb-data.html
https://www.cbd.int/abs/en/guides/msr.pdf
https://www.cbd.int/abs/en/guides/msr.pdf
https://www.cbd.int/abs/en/guides/msr.pdf
https://www.cbd.int/abs/en/guides/msr.pdf
https://info.undp.org/docs/pdc/Documents/SVK/2-Final%20Report_Global%20ABS_SC2021-final.pdf
https://www.undp.org/
https://en.unesco.org/sustainabledevelopmentgoals
https://en.unesco.org/sustainabledevelopmentgoals
https://en.unesco.org/sustainabledevelopmentgoals
https://www.cooperative-argane.com/
https://www.cooperative-argane.com/
https://www.cooperative-argane.com/
https://www.undp.org/
https://www.unido.org/
https://www.unido.org/
https://www.google.com/search?q=Morocco%E2%80%99s+Economic+Update+%E2%80%94+October+2019+(worldbank.org)&rlz=1C1YTUH_enPH1072PH1072&oq=Morocco%E2%80%99s+Economic+Update+%E2%80%94+October+2019+(worldbank.org)&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABiiBNIBCDI2MTRqMGo5qAIAsAIA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Morocco%E2%80%99s+Economic+Update+%E2%80%94+October+2019+(worldbank.org)&rlz=1C1YTUH_enPH1072PH1072&oq=Morocco%E2%80%99s+Economic+Update+%E2%80%94+October+2019+(worldbank.org)&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABiiBNIBCDI2MTRqMGo5qAIAsAIA&sourceid=chrome&ie=UTF-8
https://www.worldbank.org/en/region/mena/publication/mena-economic-update-april-2019-reforms-and-external-imbalances
https://www.worldbank.org/en/region/mena/publication/mena-economic-update-april-2019-reforms-and-external-imbalances


1007Human Ecology (2023) 51:995–1007 

1 3

World Bank. (2022a). World Bank Group and the 2030 Agenda. 
Retrieved May 15, 2022, from World  Bank Group  and the 2030 
Agenda

World Bank. (2022b). Morocco indicators. Retrieved April 1, 2022, 
from Moroc co | Data (world bank. org)

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.worldbank.org/en/programs/sdgs-2030-agenda
https://www.worldbank.org/en/programs/sdgs-2030-agenda
https://data.worldbank.org/country/MA

	Argan Oil Trade and Access to Benefit Sharing: A Matter of Economic Survival for Rural Women of the Souss Massa, Morocco
	Abstract
	Introduction
	ABS and the Nagoya Protocol
	The Endemic Argan Tree
	Study Area: The Souss Massa Region
	Methodology
	Results and Discussion
	The Argan Oil Trade
	Women’s Loss of Resource Control and Attempts to Preserve Their Income
	Institutions, Development Programs, and Policies do not Fulfill Their Purpose
	Conclusion
	Acknowledgements 
	References


