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Abstract
The saffron growing has emerged over the last decade in Algeria and has diffused in different agrocli-
matic regions, especially in the M’Zab valley and its periphery in the Saharan region of the country. 
This study sets out to analyze the emerging saffron value chain in the M’Zab valley and suggests 
strategic options for strengthening its development. The analysis was based on a case study. The meth-
odology applied the tools of value chain analysis in its positive and normative dimensions: a combina-
tion of qualitative and quantitative approaches based on the triangulation of data collection methods 
(interviews, secondary data collection, direct observations). A participatory approach was used to 
make a SWOT analysis and to propose strategies for developing the value chain. The results showed 
that the local saffron value chain has strengths (profitability and quality) and opportunities (growing 
demand of healthy and natural products), but its performance is limited by weaknesses (producers 
skills, marketing) and threats (fraud or counterfeiting related to imported saffron) mainly related to the 
deficiencies in the institutional environment. Recommendations are made for elaborating a national 
saffron export strategy and building a competitive value chain able to take advantage of the expected 
growth in world demand.

Keywords: Saffron, SWOT, Value Chain Development, Agriculture, Ghardaïa, M’Zab Valley, Algeria.

1.  Introduction

Saffron, commonly known as “red gold” 
is the most expensive spice in the world and 
well known for its aroma and medicinal prop-
erties (Mikhailenko et al., 2020; Winterhalter 

and Straubinger, 2000). Despite its high price, 
global demand is growing as its multiple health 
benefits are increasingly attracting the pharma-
ceutical and cosmetics industries and consumers 
(Naeli and Orsi, 2020; Razavi and Hosseinza-
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deh, 2017). The prospective analysis carried out 
by Grand View Research (2021) expects an annual 
growth rate of 7.3% for the global saffron market 
over the 2021-2028 period. Saffron is mainly pro-
duced in developing countries, such as Iran and Af-
ghanistan, which are located in (semi)-arid regions 
facing a scarcity of natural resources. Saffron plays 
a major role in improving the livelihoods of rural 
inhabitants and can also bring sustainable develop-
ment to these regions (Naeli and Orsi, 2020).

Saffron has long been considered a minor crop 
used merely for the needs of agricultural diver-
sification. In recent years, saffron has acquired a 
more interesting role in low-input farming systems 
(no use of fertilizers and chemical treatments, low 
irrigation water requirement), becoming a viable 
alternative for sustainable agriculture (Mollafilabi 
et al., 2021; Dar et al., 2017; Sahabi et al., 2016; 
Gresta et al., 2008). Indeed, given its morpholo-
gy and physiology, saffron is a rustic crop able to 
cope with severe weather conditions (Alizadeh et 
al., 2009; Molina et al., 2005). Its specific life cy-
cle allows it to overcome the hostile season (sum-
mer), which coincides with its dormancy phase 
(Lopez-Corcoles et al., 2015; Alvarez-Orti et al., 
2004). The interest in developing this crop is also 
explained by the possibilities it offers for using 
“marginal” or less fertile lands in fragile agro-eco-
systems, such as those in rural and mountainous 
areas (Gresta et al., 2008). Experience has shown 
that saffron is traditionally a family-farming crop 
grown on relatively small farms based on sustain-
able use of available local resources (Khajeh-Hos-
seini and Fallahpour, 2020).

In addition to its agronomic characteristics, its 
importance also lies in socio-economic aspects. In-
deed, the crop employs a large workforce, usually 
women, and provides important sources of income 
for small-scale rural farmers (Mzabri et al., 2019). 
Thus, saffron cultivation has been considered as 
having potential for reducing rural-urban migra-
tion and providing income to rural communities 
(Ghorbani, 2007). The traditional nature of most 
activities, such as flower collecting, trimming, pro-
cessing and packaging explains the high labor re-
quirements, based on endogenous knowledge. This 
makes the crop labor-intensive, and thus a naturally 
expensive spice (Aytekin and Acikgoz, 2008; Mo-
lina et al., 2005; Koocheki, 2004). Indeed, it takes 

150,000 to 200,000 flowers harvested by hand to 
obtain 1 kilogram of saffron, and each flower has 
three stigmas that must be separated manually and 
then dried (Pandita, 2021), calling for about 400 
hours of labor (Mzabri et al., 2019).

The high labor requirements, concentrated over 
a few days and a few hours per day, and growing 
costs have led to a reclassification of saffron-pro-
ducing countries (Giupponi et al., 2019; Dar et 
al., 2017; Gresta et al., 2008). In European coun-
tries, the traditional producers (Spain, Italy and 
Greece), have seen a decline in their production 
areas despite the increase in saffron prices (Dar et 
al., 2017; Gresta et al., 2008; Fernández, 2004). 
By contrast, a strong increase in saffron produc-
tion has been recorded in Iran and other Asian 
countries, where labor is still cheap in comparison 
(Mzabri et al., 2021; Yasmin et al., 2018; Gresta et 
al., 2008). Indeed, saffron is now mainly grown in 
Iran (108,000 ha), which accounts for 89% of the 
world’s area and production, followed by Afghan-
istan (7,557 ha), India (3,674 ha), Greece (1,000 
ha), Morocco (850 ha), Spain (150 ha), Italy (70 
ha) and France (37 ha) (Cardone et al., 2020). The 
growth in production in Middle Eastern and South 
Asian countries, with low prices and poor quality 
control, may accelerate the decline in production 
in European countries if changes are not made to 
production technologies and quality identification 
methods (Gresta et al., 2008).

Saffron used to be grown in Algeria, but then 
disappeared from agricultural landscapes for sev-
eral decades, combined with the loss of a culinary 
consumption culture (Tozanli, 2018). There were 
then failed attempts to reintroduce it during the 
colonial era (Chevalier, 1926). However, it is only 
recently that this traditional crop has started to re-
gain in popularity (Zobeidi and Benkhalifa, 2014). 
Saffron was reintroduced as part of a research and 
development project, conducted in cooperation 
between the National Institute of Forest Research 
(INRF) and the International Development Re-
search Centre (IDRC, Canada) as part of a project 
entitled “Participatory and adaptive experimenta-
tion of the management model of forest resources 
in the Atlas Mountains: Algeria, Morocco, Tuni-
sia” (INRF, 2012). Saffron corms were distributed 
to about ten agropastoralists, so the first saffron 
plots were cultivated in 2009 in the South of the 
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Aures Mountains, in Khenchela Region (Khemici 
et al., 2014; Gadiri, 2011). In that region of south-
eastern Algeria, experimental trials were conduct-
ed in 2010 at three sites in the semi-arid and arid 
bioclimatic stages by a research team from the Sci-
entific and Technical Research Center for Arid Re-
gions (CRSTRA) (Lahmadi et al., 2013). During a 
second research project in 2013/2014, saffron was 
given to rural women in mountain oases particular-
ly characterized by a lack of water (Bengouga et 
al., 2020). Besides, during the same period, some 
farmers individually initiated saffron production, 
especially in the Constantine region of eastern Al-
geria (Tozanli, 2018).

Over the ten years since its reintroduction, saf-
fron production has grown quickly, from a few pi-
lot saffron farms to more than 500 saffron farms 
spread over twenty-five wilayas (Departments), 
located in different agroecological regions (rang-
ing from the Tell to the Sahara). The total area is 
estimated at 45 hectares under irrigation, with the 
average size of the saffron farms varying between 
2,500 and 5,000 m2 (Tozanli, 2018). Organization-
ally, two national associations of producers were 
created in 2018 and 2019, respectively, to promote 
saffron. In 2020, saffron was recognized and of-
ficially included in the new expanded list of agri-

cultural value chains (Order of May 11, 2020 es-
tablishing the list of agricultural sectors, JORADP 
N°31). This official recognition allows the value 
chain to benefit from technical, organizational and 
financial support provided by the State.

The ongoing dynamics in the emerging saffron 
value chain are very poorly documented in Alge-
ria, especially in the arid regions of the country 
(Mokrani, 2020). Consequently, this article sets 
out to analyze and evaluate the development of 
the value chain, illustrated through a case study 
in a Saharan region, the region – or wilaya – of 
Ghardaïa, the aim being to characterize the value 
chain (structure, functions), identify the factors 
influencing its performance, suggest strategic op-
tions for its development and recommend policy 
measures to make the institutional environment 
more favorable to its promotion.

2.  Methodology

2.1.  Case study

The study area was the wilaya of Ghardaïa, 
which is located in the northern part of the Sa-
hara. The territory is mainly part of a large ge-
omorphological complex in the form of rocky 
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Figure 1 - Geographical location of the wilaya of Ghardaïa before the 2020 division.
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plateaus, with an altitude varying between 300 
and 800 m (Maachou, 2013). The study was con-
ducted more specifically in the M’Zab valley, 
the area called the “Chebka du M’zab” (“The net 
of M’zab”), and its periphery in the North of the 
wilaya. This area includes the municipalities of 
Ghardaïa, Bounoura, El-Atteuf and Berriane in 
particular, see Figure 1. The area is a rocky pla-
teau cut into irregular and tangled valleys. The 
climate is arid, resulting both from low rainfall 
(78 mm on average per year) and the intensity 
of evapotranspiration related to high tempera-
tures (the average annual temperature is 23°C, 
according to climate data from the Ghardaïa sta-
tion over the 2006-2015 period).

Ghardaïa is one of the Saharan wilayas that 
have recorded strong growth and diversification 
of agricultural production (mainly cereals, fod-
der crops, dairy cattle, fruit trees and date palm), 
over the last two decades. These agricultural 
dynamics outside the traditional oases are based 
on an expansion of new production areas under 
different land access arrangements (agricultural 
extensions accounted for 93% of 58,508 ha of 
farmed areas in 2018, according to the Agricul-
tural Services Directorate of the wilaya), and on 
the use of groundwater, mainly drawn from the 
fossil and deep intercalary continental aquifer. 
Floods in the wadis (temporary rivers) crossing 
the region are caused by rainstorms on the south-
ern flank of the Saharan Atlas. These floods ac-
count for the majority of the limited surface wa-
ter resources and replenish the alluvial aquifers.

The new agricultural extensions are privileged 
places for introducing new crops and the farms 
amount to real “open air laboratories”. Besides 
the main crops (cereals, milk, dates, etc.), oth-
er high added-value crops, such as aromatic and 
medicinal crops, have been introduced. Among 
the latter, saffron made its appearance for the 
first time in 2016 in a development area on the 
periphery of the ancient oasis of Berriane (north-
ern Ghardaïa). Two young associated farmers 
bought bulbs (30 kg) from a pioneer farmer in 
the wilaya of Khenchela to install a first saffron 
plantation covering an area of 400 m2. After 
five years, approximately 150 farmers from the 
wilaya of Ghardaïa, mainly in the M’Zab valley 
and its periphery (municipalities of Berriane and 

Ghardaïa for the most part) have embraced saf-
fron on a total area estimated at between 5 and 
10 ha according to different sources, making the 
wilaya of Ghardaïa the second production area 
after the pioneer region of Khenchela.

2.2.  Methodological approach and analysis 
tools

The methodological approach involved a val-
ue chain analysis tool in its two dimensions, pos-
itive and prescriptive (or normative). Defined 
by Kaplinsky and Morris (2001) as: “the full 
range of activities which are required to bring 
a product or service from conception, through 
the different phases of production (involving a 
combination of physical transformation and the 
input of various producer services), delivery to 
final consumers, and final disposal after use”, 
this value chain concept was traditionally used 
for development interventions that often aimed 
to achieve better accessibility and conditions for 
small-scale producers. Today, value chain devel-
opment integrates economic development goals 
with equitable income distribution objectives 
(Hiller et al., 2014).

The positive dimension of the value chain 
analysis seeks to characterize and understand 
the structure, functions and coordination modes 
of a value chain. For this positive dimension, the 
analysis includes both qualitative and quantita-
tive approaches. There are no “hard and fast” 
rules as to how it should be conducted, although 
Hellin and Meijer (2006) strongly suggest the 
use of a qualitative approach first, followed by 
a quantitative survey. A triangulation of data 
collection methods, based on a combination of 
semi-structured interviews, collection of sec-
ondary data and direct observation, is more 
commonly used (Olsen, 2004; Beebe, 1995). 
The normative dimension of value chain anal-
ysis seeks to identify strengths, weaknesses, 
opportunities and threats, and to define strategic 
development options.

Indeed, in our case study we used: 1) a review 
of different documentary resources on the saf-
fron sector in Algeria: scientific publications 
(gray literature, papers and articles), published 
interviews, press articles and testimonies issued 
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on social networks; this allowed us to draw up 
an initial inventory of saffron development; 2) 
interviews with 12 saffron producers which rep-
resents about 10% of the estimated population of 
saffron farms. They were chosen in order to rep-
resent the diversity of size, farming system (in-
dividual or collective) and location of the saffron 
farms (the four main production areas: Berriane, 
Ghardaïa, Bounoura and El Atteuf). The inter-
views addresses issues related to the technical 
conduct and segmentation of saffron-related ac-
tivities, costs and incomes, the farming system, 
natural resources management, social networks 
and relationship with other actors involved in 
saffron value chain and the main supports or 
problems identified. Coupled with direct obser-
vations, this stage allowed us to appreciate and 
to situate development of the saffron sector in 
the study area; 3) semi-directive interviews with 
four grocers-herborists (about 25% of this type 
of store identified in the communes of Ghardaïa 
and Bounoura) and five institutional actors who 
are the main ones concerned by the saffron value 
chain development (association of saffron grow-
ers, Chamber of Agriculture, Directorate of For-
ests, Directorate of Agricultural Services, local 
municipalities) to support our understanding of 
the structure and functioning of the value chain, 
its organizational dynamics as well as its institu-
tional environment. 

For the normative dimension, we used the 
SWOT (Strengths, Weaknesses, Opportunities 
and Threats) approach to identify the major ex-
ternal (opportunities and threats) and internal 
(strengths and weaknesses) factors that could 
influence the performance of the value chain, 
either positively or negatively (Da Silva and 
de Souza Filho, 2007). SWOT analysis allows 
situational assessments and generally consists 
of a listing of factors that can be used to de-
scribe current (SW sections of the framework) 
and possibly future (OT) trends in the internal 
and external environments describing and/
or influencing the system under study (Yavuz 
and Baycan, 2013). The SWOT analysis has 
often been used by organizations in strategic 
planning processes (Da Silva and de Souza Fil-
ho, 2007). This tool was mobilized as part of 
a participatory value chain analysis approach 

(participatory diagnosis and planning) adopted 
by the “Massire” research project. The partic-
ipatory process consists in organizing a series 
of workshops with the different actors involved 
(producers, institutions, support organiza-
tions…) in order to coelaborate a development 
plan for the local saffron value chain. Indeed, a 
first workshop with a group of saffron growers 
(6 producers were present from the 10 invit-
ed, under the sanitary constraints of Covid-19) 
was organized and moderate by the research 
team in March 2021, to make a rapid participa-
tory diagnosis by identifying strengths, weak-
nesses, threats and opportunities for the value 
chain. Despite the small number, the panel of 
participants was representative of the diversity 
of saffron grower types observed by ourselves 
(leaders vs followers, old vs young, great vs 
small). All the producers interviewed belonged 
to the local Mozabite community, which is part 
of the religious community of Ibadites present 
in several countries of the Middle East and 
North Africa.

Subsequently, we constructed the TOWS 
matrix to develop strategic options and policy 
recommendations. The TOWS matrix involves 
cross-analyzing the different sections of the 
SWOT matrix. External variables (opportuni-
ties and threats) are linked to internal factors 
(strengths and weaknesses) with a view to maxi-
mizing strengths and opportunities and reducing 
weaknesses and threats. The study focuses on 
the interactions of four different variable com-
binations. Matrix interaction is a technique for 
identifying multiple interactions between vari-
ables that can be used to develop strategic and 
policy suggestions (Da Silva and de Souza Filho, 
2007). Indeed, the four groups of strategic alter-
natives are identified: SO (Strengths-Opportuni-
ties) strategies aim to maximize both strengths 
and opportunities, while ST (Strengths-Threats) 
strategies are based on maximizing strengths that 
are able to minimize environmental threats. WT 
(Weaknesses-Threats) strategies are created by 
minimizing both weaknesses and threats, while 
WO (Weaknesses-Opportunities) strategies at-
tempt to minimize weaknesses and maximize 
opportunities (Weihrich, 1982, cited by Escobar 
et al., 2020).
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3.  Results

3.1.  Main characteristics of the local saffron 
value chain

a) An inclusive and gender-sensitive value chain 
characterized by the predominance of small-
scale producers and organized under multiple 
informal arrangements

According to the president of the local asso-
ciation for the promotion of saffron, there were 
at least 100 saffron farms in Ghardaïa in 2021, 
their sizes varying from 10 m2 to 10,000 m2 (1 
ha), concentrated in the M’Zab Valley and its 
periphery (Berriane in particular). The very fast 
adoption of the saffron by the farmers is partly 
explained by the nature of the production pro-
cess, where women and children from the fam-
ily are employed as a family workforce, as well 
as the cooperative spirit of the producers, who 
frequently exchange know-how, experiences, 
successes as well as failures. Small-scale pro-
ducers (farming less than 1000 m2) are often 
grouped into informal groups (varying from 2 
to 30 individuals) to pool resources and reduce 
production costs.

This value chain first attracted young people 
from family farms with limited financial re-
sources, before attracting other social categories. 
These young people were sometimes pluri-active 
(civil servants, employees, daily workers, crafts-
men, etc.). Given the high initial investment 
required, a lack of technical knowledge and the 
limited development of marketing channels, the 
producers prefer to start their activity on small 
areas to first learn the production techniques and 
then later on extend the farmed area thanks to 
multiplication of the bulbs. Moreover, setting 
up and starting production is not an easy task. 
Different types of arrangements, especially in-
formal ones, are negotiated to mobilize produc-
tive resources that are often fragmented. These 
arrangements concern, for example, the physi-
cal division of the plot into squares, the division 
of labor between partners, etc. Several groups, 
formed by young people, are financed by other 
partners through local customary arrangements 
(which is called El Orf in the Arabic language), 
based on an equitable sharing of benefits and 

risks. Producers never use bank interest-based 
credit for cultural and religious considerations, 
and no-interest credit schemes are difficult to 
mobilize. One farmer had tried to benefit from 
a no-interest loan subsidized by the State for the 
installation of his first saffron plantation. He did 
not succeed because of the absence of a tech-
nical document certifying adaptation of the saf-
fron crop to the local edaphic and climatic con-
ditions. Apart from drip irrigation, all operations 
related to the production of saffron are manual: 
soil tilling, planting, weeding, flower harvesting, 
pruning, pulling up and triaging the bulbs. The 
value chain employs many salaried women in 
the flower pruning, stigma drying and packaging 
operations. The daily flower harvest is processed 
at the farmer’s home, or distributed in the village 
to women in their own homes. However, as the 
women were not happy with the status of work-
ers, a startup specialized in saffron processing 
(cosmetic products in particular) was set up by a 
young woman graduate, in Berriane municipal-
ity, to take more advantage of the growing mar-
ket for saffron and its by-products. This startup 
can further stimulate the female demand for saf-
fron, by using new communication technologies, 
and thus contribute to the promotion of the local 
saffron consumption culture.

b) Predominantly short and informal sales chan-
nels characterized by strong producer-consumer 
connectivity

Farmers sell their production mainly via fam-
ily networks, relationships and social networks 
(Facebook in particular). In this emerging value 
chain, which is in the process of being structured, 
the producer is often a seller, and extension of 
the value chain also implies the extension of 
marketing networks. At the current stage of val-
ue chain development, direct sales allow farmers 
to keep most of the profit margin. Sales through 
the formal channel of retail stores (spice shops 
and herbalists) and wholesalers remain marginal. 
The weak involvement of the interviewed retail 
traders was explained by the high price of the lo-
cal pure saffron, superior to the saffron imported 
in an informal way, particularly from Iran, Spain 
and Morocco. According to well-informed pro-
ducers, “imported saffron is of lower quality and 
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perhaps has gone through an industrial process 
to extract its medicinal properties and keep only 
its capacity to color food.”

The high price of the pure local saffron is thus 
a marketing drawback, in a context of reduced 
purchasing power for Algerian consumers. 
Moreover, the spice produced does not fit in with 
the old culinary traditions of the latter and this 
plant still seems to be unknown. Local demand 
for pure saffron is restricted to social categories 
with rather high incomes, who buy the product 
mainly for its medicinal properties.

c) Upgrading strategies and development of new 
functions

Producers face difficulties related to saffron 
marketing. They have set up several adaptive 
or alternative strategies designed to strength-
en marketing functions and create added value 
through processing, along with the prospection 
of foreign markets through informal exports of 
very small quantities:

 - Marketing strategies rely on marketing un-
der different trademarks, improved pack-
aging (quality and design), packaging more 
adapted to demand (boxes of different sizes: 
0.2, 0.5 and 1 gram),(while noting by the 
producers the deficiency in the availability 
of quality packaging on the local market) in-
vestment in advertising to create new needs 
via social networks by designing and broad-
casting videos or by distributing leaflets to 
increase interest in saffron, several initia-
tives to set up incentives for retail grocers 
and/or wholesalers of herbal products to 
distribute saffron through their distribution 
network, reinforcement through training in 
marketing strategy skills, especially on so-
cial networks (e-trade strategies).

 - Activities for adding value by using saffron 
to produce various food supplements, cos-
metic products, floral water, essential oil, 
honey with saffron, dried flowers, etc.

 - Informal exporting of small quantities is 
carried out via relationships and community 
networks to the Gulf (mainly) and European 
countries. In addition, some local producers 
have put ads on espaceagro.com (French 
website) or engaged the services of consult-

ants to inquire into the conditions and op-
portunities for gaining a foothold in foreign 
markets (especially European).

d) Saffron production is profitable in the long 
term

The interviewed saffron farmers affirmed that 
they were interested in growing saffron because 
of its high economic profitability. However, 
the initial investment (notably bulb purchas-
es) is costly, especially for young people and 
small‑scale farmers, and new producers begin 
by planting small quantities of bulbs of small 
or average calibers, at relatively reduced prices, 
on small plots. As the bulbs multiply from one 
year to the next, this allows them, in addition to 
autonomy compared to seeds, to extend the cul-
tivated areas in the years following their installa-
tion. Consequently, saffron yields are relatively 
modest the first year after planting (under one 
kilogram per hectare). In the case of a multi-an-
nual plantation, the dry saffron yield generally 
increases from 0.9 (the first year) to 5.6 kg/hec-
tare (the third year), Consequently, the sale of 
dry saffron (spice) thus only provides a positive 
gross margin from the third year onwards.

An estimation of the financial margin of saf-
fron plantations shows that the main profit in the 
early years results from the sale of saffron bulbs 
(seeds) (Table 1). This emerging value chain is 
still fragile, because it depends on growing de-
mand for seeds, that is to say on an expanding 
value chain. However, the bulb market has sig-
nificantly decreased because of the Covid-19 
pandemic, leading to a drop in prices (the price 
of large corms dropped from 154 USD to 95 
USD per kilogram between 2018 and 2020). 
To cope with this situation and avoid cash flow 
problems, many growers were forced to leave 
their bulbs in the ground and postpone harvest-
ing for later years.

e) Informal coordination patterns
The aspects discussed regarding coordination 

problems mainly concerned the quality and the 
price of saffron, as well as the remuneration of 
labor. In terms of saffron quality, commercial re-
lations are based on trust to decrease uncertainties 
about quality in the absence of formal certifica-
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tion. Saffron quality is highly sought-after by the 
producers. Some of them have carried out analy-
ses (saffron’s main components including picro-
crocin, safranal, and crocin) based on the ISO 
method (ISO3632-2:2010, saffron-test methods) 
in European countries. These analyses have led to 
a classification of local saffron quality as category 
1 (the highest), which contributes to perpetuating 
relations based on trust with end-users. Indeed, 
consumers are mostly interested in the health ben-
efits of saffron and select their suppliers on the ba-
sis of trusted relations. The demand for saffron for 
its therapeutic value determines the behavior of 
producers-suppliers: non-use of chemical prod-
ucts, innovative by-products (food supplements, 
cosmetic products, etc.). 

When saffron growing in the region started to 
expand, the producers based the local process, 

involving an informal understanding, on the in-
ternational price for saffron (notably the price 
in Europe). As supply increased, and with the 
difficulties linked to marketing, farmgate prices 
for saffron decreased by half (dropping from 46 
USD to 15 USD /gram between 2016 and 2021). 
However, an informal agreement has been estab-
lished around a “floor price”, to allow economic 
profitability for new and small-scale producers 
in particular. Tension persists on the selling price 
between large and small producers.

As for the remuneration of labor, producers 
comply with a standard, or convention, on the 
daily farming salary. For example, the rate for 
planting, flower harvesting and bulb removal is 
set at 11 USD /day (i.e. the same daily rate for 
male workers in the region), while the rate for 
pruning stigmas ‒ carried out by women ‒ is set 

Table 1 - Estimation of the gross margin for saffron growing (case of the pilot saffron farm in the study area).

First Year 
(2016)

Second Year 
(2017)

Third Year 
(2018)

Area (m2) 400 1200 3600
Purchase of seeds 30 kg 1,543.87 
Seed preparation operations (USD) 128.66 385.97 771.94 
Preparation of the plot, purchase & transport 
of alluvium (USD)

557.51 1,629.64 3,602.37 

Expenses related to soil preparation (USD) 171.54 514.62 857.71 
Expenses linked to irrigation (USD) 85.77 257.31 771.94 
Expenses related to saffron harvesting (USD) 214.43 643.28 1,286.56 
General expenses (USD) 128.66 385.97 771.94 
Land rental (USD) 514.62 1,029.25 2,058.50 
Total (1) (USD) 3,345.06 4,846.04 10,120.94 
Ratio expenses to kg of seed (USD) 110.07 52.89 36.85 
Total number of bulbs – units 4,500 3,150 9,450 
Total number of flowers 4,500 12,600 47,250 
Number of flowers for 1 g of saffron 180 180 180 
Total saffron in grams 25.00 70.00 262.50 
Total number of harvested bulbs in value (USD) 7,719.36 23,158.08 69,474.23 
Total saffron production in value (USD) 1,072.13 3,001.97 11,257.40 
General total (2) (USD) 8,791.49 26,160.05 80,731.62 
Gross financial margin (= 2-1) (USD) 5,802.27 22,393.44 70,610.69 
Margin rate 82.44% 81.80% 87.68%
Exchange rate in 2018: 1 USD = 116.59 DZD

Source: Authors.
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at 1 USD/hour (a woman can prune up to 2 kilo-
grams of flowers in 8 to 10 hours per day).

f) A professional organization faced with func-
tional difficulties

An association of saffron producers in 
Ghardaïa was created in 2019 (based on an initi-
ative of 9 people1) to promote saffron production 
in the oasis and Saharan regions. The founders 
had already organized a training day on the cul-
tivation of saffron in Berriane ‒ July 2018 by 
inviting three engineers/researchers from the 
National Institute of Forestry Research and 
some saffron pioneers in other regions, mem-
bers of the national association for promotion 
of the saffron. Then, in 2019, some of the local 
association members participated in the “First 
Day of Saffron” organized on the Zeralda edu-
cational farm – Algiers. The four main founders 
interviewed were quite satisfied with the logisti-
cal support provided mainly by the Chamber of 
Agriculture of the wilaya of Ghardaïa, with the 
assistance of the local Inter-professional Coun-
cil of Aromatic and Medicinal Plants. However, 
the association experiences operating difficulties 
due to several factors: large differences in saf-
fron farm sizes, composed mainly of small-scale 
producers, conflicts of leadership, lack of public 
support, lack of material means and weakness in 
human skills.

3.2.  Factors influencing the performance  
of the local saffron value chain

The participatory SWOT analysis allowed 
us to identify the internal and external factors 
impacting, positively or negatively, the per-
formance of the local saffron value chain. Pro-
ducers ranked the different factors according 
to three levels of importance (first, second and 
third rank) (Table 2).

a) Internal factors providing the assets or 
strengths of the value chain
The producers considered two main factors that 
represented vectors of strength for local saffron 

1  6 from Berriane, 1 from Ghardaïa, 1 from Al-Atteuf and 1 from Guerrara.

production. The first factor comprised the eco-
nomic assets of saffron production. Indeed, this 
crop generates quite high economic profitability 
(FS1) explained by several factors: the average 
yield is worthwhile (3 kg per hectare) if farm-
ing practices are adequate; a rather satisfactory 
selling price; a long shelf-life for saffron spice 
(3 to 4 years); input costs are rather low (seed 
multiplication, non-use of chemical fertilizers 
and phytosanitary products, low consumption of 
irrigation water). Moreover, the quality of their 
saffron, whose analyses are carried by around 
10 leaders, makes it possible for producers to 
negotiate attractive prices, especially on the in-
ternational market. The second factor concerned 
the horizontal cooperation between producers 
through their associative and/or collective work 
(FS3), leading to several positive impacts (as-
sisting of new producers, sharing of knowledge, 
easier access to the marketing network, access 
to good quality seeds, etc.), which constituted a 
vector of sustainability for local saffron produc-
tion.

b) Internal factors representing the weaknesses 
of the value chain

The saffron producers mentioned three factors 
at the root of the local saffron sector weakness. 
The difficulty of marketing saffron on the local 
market constituted the first weakness, resulting 
from several reasons related, on the one hand, 
to the lack of a saffron consumption culture and, 
on the other hand, to competition from saffron 
imported in informal ways and whose price was 
more attractive for the consumer in the context 
of a general decline in purchasing power (FW1). 
During the workshop, tension was perceptible 
between two categories of producers concern-
ing the definition of the selling price (FW2): the 
leading and biggest saffron producers (whose 
plantation areas were around 1 hectare on aver-
age) considered the current price fixed in a tacit 
way between producers (including a larger area 
of farmers) to be too high and thus claimed the 
need to decrease the saffron price in order to 
sideline the informal importers. The small-scale 
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producers, followers or new ones, considered 
the current price as motivating and as a factor of 
economic profitability. Another weakness con-
cerned the lack of access to information, espe-
cially as regards the foreign market, and the lack 
of skills in terms of market penetration mecha-
nisms and export procedures (FW3). The saffron 
producers expressed the need to build their ca-
pacities on these issues. Lastly, the difficulty in 
land access and the dispersion of production fac-
tors (i.e., if land is available, water or electrici-
ty may be lacking and vice versa) (FW4) were 
found to constitute a not insignificant weakness 
for the development of the sector. The inter-
viewees declared that the saffron producers are 
in majority young people without land and 95% 
of producers were tenants and were confronted 
with the problem of a dispersion of resourc-
es; for instance when land was available and 
cheap, water was not there or of poor quality, 
or the electricity grid was far away. In addition, 
the saffron farmers pointed out the delays and 

gaps related to the development of agricultural 
development areas (roads, electricity grids, deep 
wells) and the regularization of access to land.

c) External factors constituting opportunities for 
the value chain

The growing trend of demand for healthy and 
natural agricultural products, especially those 
labeled “organic”, both on the local and espe-
cially on the international market (FO1), is the 
main opportunity for saffron producers in the 
study area. The value chain also offers an op-
portunity for young people and women in rural 
areas (FO2). In addition, the easy installation 
of new and young producers allows seed mar-
ket expansion and production growth (FO3). 
Another opportunity is offered to farmers wish-
ing to group together in cooperatives to benefit 
from the advantages granted by the State (FO4) 
(such as incentives to invest, support for product 
promotion). With regard to this last factor, the 
appreciation of the producers was not clear-cut 

Table 2 - Results of the SWOT analysis for the saffron value chain from the participative workshop organized 
with producers (March 16, 2021).

Strengths Weaknesses 

FS1* High profitability per hectare compared to 
other crops.

FS2* Several analyses of saffron quality certify its 
classification in category 1 according to standard 
ISO 3632.

FS3* Associative and/or collective work.

FW1* Saffron marketing difficulties linked to a lack 
of local consumption and of less competition.

FW2* Fragile consensus on a “floor” selling price 
between small- and large-scale saffron producers.

FW3** Producers lack information on foreign 
markets and skills on market penetration mechanisms 
and export procedures.

FW4*** Constraints related to the lack of development 
of production areas, difficulties in accessing productive 
resources and their fragmentation.

Opportunities Threats 

FO1* Growing trend in the consumption of healthy 
and natural products, and the international market is 
especially promising for “organic” products.

FO2** Job creation in the region (seasonal jobs for 
young people and women in particular).

FO3*** Increase in the number of saffron producers, 
especially because of the installation of young people.

FO4*** Benefits of forming cooperatives.

FT1* Fraud or counterfeiting related to the 
marketing of imported saffron.

FT2* Threats related to fungal diseases affecting 
saffron seeds.

FT3* Entry of opportunists motivated by the fast 
gain (“short-termists”). 

Source: Authors. Meaning of grades: (*) First rank (the most important); (**) second rank; (***) third rank.
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because of a divergent evaluation in terms of 
costs-benefits and a lack of trust in formal organ-
izations. In general, there was a preference for 
individualistic logics accompanied by informal 
organizational arrangements, in order to avoid 
possible fiscal control by the State.

d) External factors constituting threats
The saffron producers highlighted two factors 

representing threats for the development of the 
local value chain, classed in decreasing order of 
importance. Frauds concerning saffron quality, 
notably imported saffron (FT1), were unani-
mously considered as being the main threat. For 
instance, safflower or “false saffron” is imported 
under the denomination of pure saffron. In ad-
dition, the risks linked to diseases (FT2) were 
also considered to be a not insubstantial threat in 
the region, especially since chemical treatments 
are to be avoided to obtain good quality saffron. 
These diseases lead to a decline in quality and 
cause seed rot (notably fungal diseases). 

Nevertheless, differences were found between 
the categories of producers in the expression of 
certain factors. The young and the new produc-
ers were the ones who highlighted more the risks 
linked to fungal diseases affecting seeds. Sever-
al saffron growers said that in 2017/2018, large 
quantities of poor quality imported seeds were 
distributed in the region causing major losses to 
several saffron growers. In addition, the entry of 
speculators or opportunists motivated by short-
term profit in saffron production (FT3) led to a 
drop in sale prices. This induced strong tension 
and was perceived, notably by young people and 
small-scale producers, as a cause of demotivation 
and a threat to the profitability and sustainability 
of saffron production. These producers integrat-
ed this new saffron economy because they were 
seduced by the prices that aspired to euphoric fu-
tures. Some even gave up other activities to work 
fulltime on saffron production. The selling price 
of saffron initially applied by the pioneers, which 
was in line with the price paid by European con-
sumers (between 20 and 30 euros/gram), had cre-
ated strong interest among farmers. However, as 
production grew, farmers realized that this price 
was too high in relation to the local and nation-
al market. Consequently, the almost 50% drop in 

prices now threatens the future of this sector. This 
is why different strategies are being deployed to 
perpetuate this activity. Large-scale producers bet 
more on quality to broaden access to markets, 
whereas young people, who produce less and are 
rather skillful in social networks, try to tap “niche 
markets” and advertise to create new needs, for 
saffron and its by‑products.

3.3.  Strategic options for development of the 
local saffron value chain

Application of the interactional matrix be-
tween external factors (threats or opportunities) 
and internal factors (weaknesses or strengths) 
led to the identification of combinations of re-
lations between factors, thereby identifying four 
groups of recommendations for strategies and 
policy measures to develop the saffron value 
chain (see the TOWS matrix in Table 3). In prac-
tice, these strategies can overlap or be carried out 
together. These strategic recommendations, for-
mulated by the authors, can be grouped into two 
major strategic options of sector development: 
one directed towards exports, the other towards 
the promotion and the protection of saffron on 
the national market. The main tendency is for 
the first option, a preference confirmed by sev-
eral individual interviews, because the saffron 
producers perceived the international market as 
more attractive and more remunerative.

i) The saffron export strategy, designed to 
maximize the opportunity arising from the in-
crease in world demand, breaks down as follows: 
modernization of saffron farms, certification and 
integrated management of saffron quality, rein-
forcement of coordination methods, strengthen-
ing of capacities, creation of a research-develop-
ment system, incentive policies for investment, 
innovation and promotion of saffron.

ii) The promotion and protection strategy 
for local saffron on the national market mainly 
breaks down as follows: strengthening of pro-
motion and marketing, differentiation of local 
saffron through alternative ways of guaranteeing 
quality that are more accessible to small‑scale 
producers (compared to organic certification), 
reinforcement of the quality control system and 
fraud repression.
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Table 3 - TOWS matrix of strategic options and public policy recommendations for developing the saffron 
value chain.

Threats Opportunities 

Weaknesses

“WT-min-min” strategies:

Strategy WT-1: Strengthening ways of 
controlling and repressing saffron quality 
fraud (imported in particular).

Strategy WT-2: Strengthening of coordination 
and dialogue between the various actors in 
relation to selling prices and sharing value, 
and preserving the inclusive nature of the 
value chain

Strategy WT-3: Strengthening of technical 
advice to support saffron production

“WO-min-max” strategies:

Strategy WO-1: Strengthening of actors’ 
knowledge and skills for saffron exports and 
integration in the global saffron value chain.

Strategy WO-2: Modernization of saffron 
farms to increase production, productivity 
and competitiveness of local saffron on the 
international market.

Strategy WO-3: Facilitation of the installation 
and access of young people/new producers of 
saffron to land and other productive resources 
in the agricultural development zones to 
support the creation of rural employment.

Strategy WO-4. Promote the creation of 
cooperatives to benefit from public support 
and to favor the pooling of resources.

Strengths 

“ST-max-min” strategies:

Strategy ST-1: Implementation of a strategy 
for promoting and marketing local saffron on 
the national market

Strategy ST-2: Modernization of saffron 
plantations to further increase efficiency, 
productivity and the competitiveness of local 
saffron on the national market

Strategy ST- 3: Differentiation of the local 
product through an alternative system of 
quality guarantee (less expensive) compared 
to imported saffron 

Strategy ST-4: Strengthening of the ways 
of coordinating between saffron producers 
(horizontal) and between all the stakeholders 
(vertical) in relation to the price, seed quality 
and the end-product

Strategy ST-5: Create a Research-
Development system with a view to reducing 
phytosanitary risks, improving saffron yield 
and quality, and promoting a sustainable 
production system

Strategy ST-6: Networking of farmers for 
better sharing of knowledge and experiences 
on saffron

“SO-max-max” strategies:

Strategy SO-1: Implementation of a strategy 
and policy of promoting and adding value to 
local saffron on the international markets

Strategy SO-2: Certification of local saffron 
quality to reach and take advantage of 
the growth of the international market 
(promotion of the ecological and social 
aspects) and establishment of integrated 
quality management throughout the chain 
(good agricultural practices, pruning, drying, 
conservation, packaging, etc.)

Strategy SO-3: Organization in cooperatives 
to pool resources, maximize economic 
benefits and benefit from the support granted 
by the State

Source: Authors.
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4.  Discussion

Given the results presented, local saffron pro-
duction has several favorable assets for its pro-
motion as an opportunity for rural development 
sustainability in the M’Zab Valley. The selection 
of the saffron sector is thus relevant and consist-
ent with the goals of the rural renewal policy, 
aimed at diversifying economic activities, pre-
serving and developing natural resources and 
improving income and employment conditions 
for rural populations (MADRP, 2017).

In a climate considered to be particularly hos-
tile to agricultural production, where access to 
water and land is challenging, farmers’ initia-
tives have made saffron a viable crop on which 
an expectation of wealth is placed. Farmers have 
successfully adopted this crop in their low-input 
production strategies, which was initially seen 
as an efficient business due to the positive feed-
back received. 

Investment in saffron crops in this area also en-
tails challenges for access to resources. In many 
cases farmers must overcome obstacles to gain 
that access. For example, the Algerian govern-
ment has introduced policies for access to land 
ownership for development purposes. However, 
these lands are often without good soil, (the saf-
fron producers bring the alluvium from wadi to 
spread it on the rocky lands to transform them 
into fertile soils), and access to water or electric-
ity is often lacking. A saffron investment project 
assembled from scratch thus required many in-
vestments before being able to make profits. Saf-
fron pioneers were able to do so and succeeded 
in multiplying returns (by five or six) after only 
5 years of activity. This hostile environment thus 
stopped being a constraint for saffron. 

The other strategy that these producers follow 
is that of saffron quality. According to studies of 
the global saffron market, demand is expected to 
grow significantly in the coming years, despite 
the high price of this spice. The benefits of saffron 
on health are likely to attract more consumers 
and companies, particularly in the pharmaceu-
tical sector (GVR, 2021). However, a thorough 
assessment of export potential and local produc-
tion competitiveness on the worldwide market 
is required. Development of a national export 

strategy is more than necessary. This strategy 
should focus on the following goals: 1) Modern-
ization of saffron farms to increase production, 
productivity, and allow economies of scale, as 
well as local saffron competitiveness (for exam-
ple: adapt land policy and rural development to 
encourage investment; policy of financial incen-
tives for initial investment and mechanization, 
etc.); 2) Stimulation of foreign market penetra-
tion based on quality certification and integrated 
management of saffron quality throughout the 
value chain, and financial incentives to promote 
exports; 3) Strengthening of coordination be-
tween stakeholders, along with improvement of 
the institutional environment and support servic-
es to develop the value chain.

However, the focus on the international mar-
ket should not sideline an assessment of poten-
tial demand on the national market and the pro-
motion of saffron on that market. The strategy 
for promoting saffron on the local market could 
be based on a number of factors, including: 1) 
Strengthening of anti-fraud systems to protect 
local saffron production and, for example, the 
setting-up of non-tariff quotas on imported saf-
fron to limit competition; 2) Implementation of 
a less expensive alternative quality guarantee 
system based on lessons learned from experi-
ences in other countries, such as the participa-
tory quality guarantee system (Lemeilleur and 
Allaire, 2018) and territorial labeling to avoid a 
competitive field and/or an organic conduct; 3) 
Strengthening of communication and marketing 
strategies, particularly on social media (e-com-
merce), to boost demand and promote a saffron 
consumption culture; 4) Use of public order 
for the promotion of local saffron suggested by 
some leaders in production.

Although the pioneers’ initial investment was 
substantial, this constraint in terms of mobiliz-
ing capital does not appear to exist anymore. 
Indeed, locally multiplied seeds are now acces-
sible at more or less inexpensive prices, often 
with deferred payment arrangements. More than 
avoiding unemployment, this sector has allowed 
investment opportunities, especially for young-
er people. Furthermore, because of its labor in-
tensity, the inclusion of small‑scale producers 
and its gender sensitivity, development of the 
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saffron sector offers an opportunity to alleviate 
rural unemployment, a situation that dispropor-
tionately impacts young people and women in 
those areas. By employing young people and 
“housewives”, the saffron sector could contrib-
ute, on the one hand, to increasing agricultural 
employment and rejuvenating farmers and, on 
the other hand, to improving the empowerment 
conditions and incomes of rural women. In the 
saffron value chain, women are equal to men in 
terms of the work provided. This sector offers 
a home-based employment market for women 
in the region, focusing on pruning and drying 
operations. Women therefore have an indirect 
role in the development of this sector. Although 
these socio-economic benefits were not studied 
in depth, our work provides elements to guide 
research perspectives based on rigorous analy-
ses of the socio-economic impacts of the saffron 
sector in the Algerian context.

Although the production environment is based 
on the values of sharing experiences, increased 
marketing difficulties are creating tensions be-
tween large- and small-scale producers regard-
ing the “floor” selling price. The Covid-19 effect 
has revealed the opposition of interests within 
the pioneer association, whose rivalries are still 
latent today, and young people, who are still 
lacking in technical skills, have been found to be 
better able to manage the market problem, tar-
geting niche markets by using social networks. 
What are the opportunities for cooperation be-
tween young people, who master access to mar-
keting niches, and the pioneers who are well 
versed in farming techniques? The pooling and 
sharing of technical and marketing know-how 
may constitute an alternative for reinforcing the 
organization of producers and allowing the fair 
sharing of profit margins between the actors of 
the saffron value chain. For the time being, the 
dynamism of young people in marketing on so-
cial networks favors their positioning as produc-
ers-retailers of saffron by obtaining their sup-
plies from the pioneers, in order to meet market 
demand, and benefiting from a discount on the 
selling price tacitly fixed at production level.

At the current stage of its development, the 
local value chain displays several vulnerabili-
ties linked, on the one hand, to the very weak 

involvement of other potential operators (spice 
retail stores, herbalist wholesalers, final indus-
tries, export traders), because of insufficient 
supplies and high production costs, and more 
especially, on the other hand, to the deficiencies 
of the institutional environment: competition 
from informally imported saffron, the import of 
fake saffron and quality frauds, lack of export 
knowledge and skills, deficit or absence of tech-
nical and financial support for producers, diffi-
culties in accessing productive resources – land 
and water in particular – difficulties in the func-
tioning of the association of saffron producers 
and coordination between the various stake-
holders, lack of partnerships between industries 
or traders and saffron producers, etc. Conse-
quently, the performance and development of 
the value chain hold an important role for the 
State to improve the institutional environment, 
as well as the public facilitation and regula-
tion services. Among the support services, the 
promotion of quality analysis laboratories and 
certification bodies meeting international stand-
ards, as well as the establishment of an efficient 
research and development system to produce 
knowledge on the determining factors of saf-
fron yield and quality in the different physical 
contexts, particularly in arid environments, are 
needed. More generally, the analytical results 
support the thesis that social and technological 
innovations are needed to co-design and co-im-
plement public policies that are more adapted 
to the specific contexts of the Mediterranean 
hinterland territories and more inclusive of the 
multi-stakeholder involved for the development 
of high quality food value chains (Sanz-Cañada 
et al., 2015; Fetoui et al., 2020).

5.  Conclusion

Official recognition of the saffron value chain 
by the Algerian government since May 2020, as 
well as the creation the same year of a new cen-
tral directorate in charge of organic agriculture, 
labeling and promotion of agricultural products, 
are opportunities for improving the institution-
al environment and allowing a transition to a 
more structured and sustainable value chain. 
This mainly consists in defining a shared vision, 
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drawing up a development strategy and imple-
menting an action plan with the involvement of 
all stakeholders, on several scales (local, region-
al and national). In this perspective, the results 
of the analysis based on the matrix of interaction 
between external factors (opportunities, threats) 
and internal factors (strengths, weaknesses) 
applied to the emerging saffron value chain in 
the wilaya of Ghardaïa, can serve as a basis for 
recommendations on strategic directions and 
public policies. Indeed, two strategic options are 
identified: the promotion and commercial devel-
opment of saffron on the international market, 
along with the promotion and the protection of 
saffron on the national market. The first option is 
considered as a priority to build an efficient val-
ue chain able to take advantage of the growth of 
world demand for saffron. In perspective, these 
first results will be discussed and validated with-
in the framework of the elaboration of a devel-
opment plan of the saffron value chain following 
a multi-stakeholder participatory process.
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