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1.Introduction

Agricultural transformation plays a key role for meeting the Sustainable Development Goals
(SDGs). Governments can support agricultural transformation by promoting innovations and skills
development. An important strategy in this regard is investing in agricultural research, extension,
and education. In the past two decades, the “agricultural innovation system” has become a widely
accepted framework for guiding public investments in these areas (e.g., Spielman & Birner, 2008;
World Bank, 2012). Agricultural innovation systems have traditionally been focused on increasing
agricultural land and labor productivity. While this focus continues to be highly relevant,
meeting the SDGs requires innovations and skills development to not only increase agricultural
productivity but also contribute to other environmental and social goals such as climate resilience,
agrobiodiversity conservation, and inclusiveness.

In recent years, African countries have engaged in various efforts aimed to consider multiple
sustainability goals within their agricultural innovation systems. Examples include research
projects within the National Agricultural Research Systems (NARS) or projects within agricultural
advisory services that focus on developing farmers’ skills for sustainable agricultural practices.
There are, however, major knowledge gaps on what can be learned from such efforts. One reason
for this knowledge gap is the fact that past studies have mostly focused on the role of these
institutions in improving agricultural productivity but hardly covered other sustainability goals
(e.g., Fuglie et al,, 2020; Fuglie, 2021, Seck et al,, 2013). Hence, there is limited empirical evidence
on how to move beyond a productivity focus and address multiple sustainability goals within
research, extension, and education institutions. Moreover, there is a limited understanding of the
extent to which these institutions reflect that farmers increasingly need a wide variation of skills,
for example, to pursue multifunctional livelihnoods based on the combination of crop, livestock,
and horticulture, among others, and to benefit optimally from rural agricultural development
processes.

This report aims to support the sustainability transition of the agricultural innovation system in
Mali by analyzing strategies within agricultural research, extension, and educational institutions
that aim to meet multiple sustainability goals and exploit the potential that digital solutions offer
in this regard. The focus of the research was on (a) National Agricultural Research Systems (NARS),
(b) agricultural advisory services, and (c) Agricultural Technical and Vocational Education and
Training (ATVET) institutions. In the following, these institutions will be jointly referred to as AREE
(agricultural research, extension, and education) institutions.

A particular focus of this report is to explore what types of synergies and trade-offs between
productivity and other sustainability goals managers and staff members of the above-mentioned
institutions address in their efforts to generate and promote agricultural innovations and skKill
development. The report also explores the general status of the AREE, including exploring
digitalization efforts, working environments, and staff satisfaction, and examining to what extent
AREE institutions are linked with each other (e.g. between NARS and agricultural advisory
services) and with international research partners (e.g. CGIAR). The goal is to better understand
how to make sure that AREE institutions promoting agricultural development efforts in Mali and
elsewhere embrace all dimensions of sustainability.

1.1.Insights from existing literature and data

In Mali, the evolution of the AREE institutions has followed the same pathway as it did in the
other francophone countries in West African Sahel (KIT, 2020). From independence in 1960 to
1970, agricultural research and extension services were exclusively provided by the public sector.
During this period, the services were provided by a large number of government agencies and
autonomous projects (World Bank, 1999). During that period, parastatals such as Compagnie
Malienne pour le Développement des Textiles (CMDT) and Office du Niger developed their own
agricultural extension approaches. In the mid-eighties, the system of agricultural research and
extension became costly and had failed to achieve its objectives according to the World Bank.
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Also, with the structural adjustment program in the 1980s, public agricultural services scaled
down and were dismantled in some cases. This influenced the operations the of agricultural
extension organization with less fund and staff. Therefore, several approaches were implemented
through various World Bank funded programs such as the Training & Visit (T&V) and the rapid
rural appraisal approaches (DLEC, 2018).

Then, market liberalisation of the Malian agricultural sector; privatisation of input supply and
outputs trading from 1990 to 2000; led producers to seek for extension and advisory services.
Therefore, the Government requested the assistance of the International Development Agency
(IDA) to launch larger scale operations such as Agricultural Extension Test Program (PTVA),
followed by National Agricultural Extension Program (PNVA), Program of Support to Agricultural
Services and Farmers' Organizations (PASAOP) and Fostering Agricultural Productivity Project
(PAPAM). All programs, were inspired by the Benor Method (Training and Visits). The aims of these
programs were the development of decentralized rural services, search for better performance
of agricultural services, increased empowerment of rural development actors, financial
participation of beneficiaries, making direct actors more responsible by sharing some of the
agricultural extension services costs through an experimentation on agricultural extension service
management transfer to beneficiaries and private services providers. According to Berthé (2015),
in Africa the extension practices were based on three major paragdims: (1) public led Technology
Transfer with Training and Visit system (T&V system); (2) public and private Advisory Services and;
(3) Non-formal Education (NFE) involving Farmers Field Schools (FFS) and Facilitation Extension
where front-line extension agents primarily work as “knowledge brokers” in facilitating the
teaching-learning process among all types of farmers (including women) and rural young people.

As for extension, World Bank institutional support programs also took interest in agricultural
research by drawing up in 1994 a strategic plan for Malian agricultural research system. This plan
for NARS has been revised in 1998 and ended in 2005 with deep structural changes through
PNRA and PASAOP programs (CNRA, 2010). The operationalization of these successive plans led
to the improvement of CNRA's institutional capacity, the reinforcement of agricultural research
funding mechanism and networking with regional and international research institutions.
Regarding operational mechanism of research activities, we also noted changes in agricultural
research project's governance, intervention methods and direct participation of producers with an
effective involvement of farmers’' organizations in designing technology generation and transfer
programes.

Despite, the implementation of these programs, agricultural research and extension systems in
Mali are still facing challenges, which are mainly poor organisation and coordination and a lack
of human and financial resources. As indicated by KIT (2020) and DLEC (2018), public funding
for agricultural research and extension systems in Mali is limited and depend mainly on external
financing. According to Sokona (2020) and DLEC (2018) the number of staff involved in the field
of agriculture was 922 for research and 839 for extension services of which only 646 are in direct
contact with farmers. They pointed out that, the numlber of female researchers and extension
agents tends to be low; only 15% for research and between 10 to 25% for extension. This lower
number of extension staff makes the workload high as a supervisor covers an average of 15 to 16
villages instead of the 6 to 8 villages' standard established by the Government (IFPRI/FAQ/IICA,
20M).

InMali,thereareavariety ofagriculturalextensionandadvisory publicand privatetraining institutes
(DLEC, 2018). The public institutes include mainly the Rural Polytechnic Institute of Training and
Applied Research (IPR/IFRA), the University of Segou, the Centers of Agricultural Apprenticeship
(CAAs) in agronomy, livestock and forestry, vocational schools, etc. The formal education system
in Mali includes three types of education, which are the fundamental education (divided into
primary study certificate and diploma of fundamental study), the secondary education and the
higher education (Atchoarena and Delluc,, 2002). The ATVET institutions included secondary
Schools and are composed of three types of programs such as the vocational training certificate
(certificate d'aptitude professionnelle/CAP) in two years, the technical Bac in three years and a
technical certificate (Brevet de Technicien/BT). The ATVET programs are delivered at different
levels in different types of institutions (public and private), including technical and vocational
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schools, polytechnics, enterprises and apprenticeship training centers.

The enrolment in this type of education has quite increased and the male to female ratio has
changed when comparing the data from 2002 (67% for male and 33% for female) to 2020. The
share of female students in vocational education is about 40.8 per cent of the 127700 students
in general (UNESCO, 2022). Kirui and Kozicka (2018) said that TVET in most Sub-Saharan African
countries has played a marginal role despite numerous policy actions addressed for promoting
youth employment (2018)

2.Methods and Sampling
2.1.Mapping of AREE institutions

To shed light on the research questions, a comparative survey-based study approach was
planned by employing a mixed-method research design. A list of National Agricultural Research
Systems, agricultural advisory services, and Agricultural Technical and Vocational Education and
Training institutions was compiled based on documents at the ministries of education and rural
development. This overview displays the institutions and schools by category and specialization in
the different regions of Mali. Through the display, one can see that most institutions and schools
are distributed in the administrative regions of Koulikoro, Segou, Sikasso and the District of
Bamako.

In order to further define the sample, a selection of the most important localities in terms of the
number of institutions and schools distributed was undertaken. This choice was done in a way
that the retained localities accounted for approximately 100% of the institutions and/or schools
present. In each region, a map of institutions and schools was obtained based on agricultural
activities.

The final sample size that was required for the questionnaires were 400 interviewees from
NARS, Extension services, EVET, CGIAR, Farmer Organizations and NGOs. This size represented
approximately the entire innovation system environment in Mali. To be consistent with our
approach we randomly selected respondents in each institution or school. The following charts
present an overview of the institutions and schools selected.

(a) National Agricultural Research Systems
(b) agricultural advisory services
(c) Agricultural Technical and Vocational Education and

Training

National Research Inst. Agric. extension

- IER (Institut d'Economie Rurale) - DNA (national extension service)
6 departments both for crops and departments both for crops and livestock
livestock AGRA

International Research Inst. Crop specific

* ICRISAT * CMDT (cotton)

* ICRAF » Office du Niger (rice agency)

« IITA * DNPIA (livestock)

* ILRI * DNREF (forestry)

* AVRDC (world veg) * DNPECHE (fisheries)

* |FDC (Fertilizer)

Figure 1: Overview of selected institutions and schools
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Agricultural Technical and Vocational Education and
Training inst.

1- L'IPR/IFRA : (Uinstitut Polytechnique de Formation et de 19- Kone Grilles-Ecole Secondaire Agropastorale ESAP
recherche Appliquée) de Katibougou (Koulikoro) 20- Champs-Ecoles de la FAO

2- IFP Institut de Formation Professionnelle 21- Kairaso, Ecole de I'agriculture durable au sahel
3- Agronomie-Université de Ségou 22- Les Formations agricoles qualifiantes

4- Les Centres d’animation rurale (CAR) :

5- CFAP : le Centre de Formation Agro-pastoral de Bamako 23- IFGR (Institut de Formation en Genie Rural)

6- CAPS : le Centre Agro-pastoral de Ségou 24- Ecole Agro-Pastorale de Paul Diallo

7- CFPPAS : le Centre de Formation Professionnelle pour la 25- Ecole Agro-Pastorale de Blaise Pascale
Promotion de I’Agriculture au Sahel de Gao 26- Ecole Agro-Pastorale Cite Verte

8- CFPR : le Centre de Formation Polytechnique Rurale de Kita 27- Ecole Agro-Pastorale Momo

9- CFPE : le Centre de Formation Pratique en Elevage de Sotuba 28- Ecole Agro-Pastorale Fadiala Coulibaly

10- CFPF : le Centre Formation en Foresterie de Tabakoro 29- IGR (Institut de Genie Rural)

11- L’institut de Formation Professionnelle Malick Sidibe 30- Complexe Agro-Pastoral Fatoumata Coulibaly
12- Le Centre d’Apprentissage Agricole de Same (Kayes) 31- Complexe Agro-Pastoral Mamadou Moussa Kone
13- Le Centre d’Apprentissage Agricole de Samanko (Koulikoro) 32- EFAP-W (Ecole Agro-Pastorale de Wayerma)

14- Le Centre d’Apprentissage Agricole de M’pessoba (Sikasso) 33- Complexe Agro-Pastoral Salama

15- Le Centre d’Apprentissage Agricole de Dioro (Ségou) 34- Complexe Agro-Pastoral Binta Diaby

16- Le Centre d’Apprentissage Agricole de Kita (Kayes)

17- Université Bazo de Bamako Red- good to be included in the sample (gov. Inst.)

18- Ecole des Infirmiers Vétérinaires de Sotuba Blue- goverment inst.

Green- private inst.

Figure 2: Agricultural Technical and Vocational Education and Training Institutions

2.2. Interviews with key stakeholders of AREE institutions

The research team in Mali facilitated the meetings with the staff at management positions within
each of the institutions visited. Participants were briefed upfront of the upcoming mission and
were given an overview of the project objectives, prior to the visit. Arrangements were made
upfront with the management staff in the visited institutions. Thus, the opportunity was given to
introduce the project, the activities, and the list of staff memlbers was requested for subsequent
surveys. Data collection was carried out by a team of researchers from IER with the support of the
Hohenheim team.

The total number of respondents, was proportionately selected from the three groups of
institutions mentioned above, which amounted to 300 professionals actively working in the
agricultural sector. Additionally, 100 students from professional agriculture training courses
were randomly selected. A total of 400 respondents were scheduled for interviews through a
guantitative survey. In addition, 30 qualitative key-informant interviews were conducted across
the institutions. A variety of actors within the AREE systems were interviewed. In most cases,
interviews were undertaken within the stakeholder’s office, or at IER premises. Where possible,
the interview was administered to the head of the institution; otherwise, the deputy was invited
for the activity. The following table presents the numlber of institutions in each category, their
names and the number of interviews conducted.



Table 1: Number of quantitative interviews conducted by category of institution

Number
organizations

of

6

6

5

Names of
organizations

IER (CRRA Niono,
CRRA Sikasso, CRRA
Sotuba), ICRISAT,

IPR-IFRA, Universite
de Segou, CAA
M'Pesoba, CAA

DRA Koulikoro, DRA
Segou, DRA Sikasso,
CNOP, CARE-Mali

IITA, ICRAF, ILRI, Samanko, Ecole
AVRDC Agro-Pastorale
Blaise Pascal, Ecole
Agro-Pastorale Salia
Traore
Number of [ 83 83 87

respondents

In each of the 3 categories of institutions, 10 key-informant interviews were planned with the
directors and key managers. Time conflict and lack of contact with stakeholders from private
extension services and international research system limited the interviews. Although possibilities
of subsequent online interviews (Zoom meetings or WhatsApp calls) were given, some could not
fulfil the appointment. The following table shows the number of interviews conducted in the
institutions.

Table 2: Summary of qualitative interviews conducted by category of institution

Summary of Number of Number of Numbers of

interviews interviews planned Interviews interviews remaining
conducted

Extension 10 7 3

ATVET 10 10

NARS 10 8 2

2.3.Survey of staff from AREE institutions

A multi-stage sampling procedure was employed to select the sample for this research. After
the collation of a comprehensive list of institutions (National Agricultural Research Systems,
agricultural advisory services, and Agricultural Technical and Vocational Education and Training
institutions), institutions working on a regional and national level focusing on crops only or crops
and livestock were purposefully sampled. Once the institutions were identified, a list of all of the
staff members working in the areas of agricultural research, extension, and training, as well as
students from the training organizations, was randomly selected for a quantitative questionnaire-
based survey.

1. In each of the institutions identified, a staff survey was conducted, if the managers of the
respective institutions agreed to participate. The survey included a set of standardized
guestions that refer to all types of institutions as well as sets of questions that are specific to
NARS, advisory services, and ATVET institutions.

2. The quantitative surveys featured a choice experiment. The options presented reflected
realistic options of fictional projects. Respondents were asked to select a project featuring
different levels of each sustainability dimension.

3. In each of the institutions, qualitative data was collected through key-informant interviews
with the directors and key managers using interview guidelines. All interviews were held in
person or—where possible and appropriate—through video conferencing/WhatsApp.
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2.4. Survey with students from ATVET institutions

In addition, in selected agricultural advisory and ATVET institutions, a quantitative questionnaire-
based survey among students was conducted to better understand their perspective on the
skills obtained and needed for sustainability transformation. The field visit of training institutions
revealed that “Paul Diallo” is no longer a reliable school; it has been dropped and replaced by
Ecole Pastorale Sallia Traore. The following table presents the list of schools where interviews were
conducted and the number of students interviewed.

Table 3: Number of students interviewed in sampled training institutions

ATVET

Number of organizations 6

Names of organizations IPR-IFRA, Universite de Segou, CAA M'Pesoba, CAA Samanko,
Ecole Agro-Pastorale Blaise Pascal, Ecole Agro-Pastorale Salia
Traore

Number of respondents 108

3. Results

3.1. Mapping

The following chart presents the final sample of institutions. The NARS were composed of |[ER
(national research institute) with 6 regional departments and the CGIAR, with 5 institutions.
Within IER, 3 departments (Niono, Sikasso and Sotuba) were selected and all CGIAR (ICRISAT, IITA,
ICRAF, ILRI, AVRDC) pooled as one. A total of 100 interviews were planned, 75 from IER, and 25
from all CGIAR. Some CGIAR researchers were not available for the interviews.

For public extension services, the team selected the DRA of Koulikoro, DRA of Segou and DRA of
Sikasso (75 interviews). CNOP and Care Mali were selected as private and NGO (25 interviews). The
team faced difficulties in conducting interviews with Care Mali agents.

Agricultural Technical and Vocational Education Training institutions selected were IPR/IFRA (25
interviews), University of Segou (25 interviews), Centre d’Apprentissage de Samanko and Centre
d'Apprentissage de M'pessoba (25 interviews) and Ecole Agro-Pastorale Blaise Pascale and Ecole
Agro-Pastorale Sallia Traore (25 interviews). On the field the research team found that the 2 Ecole
Agro-Pastorale utilized the same set of professors (limiting the number of interviews).

Atotal of 100 students from ATVET were interviewed, 25 at TPR/IFRA, 25 at the University of Segou,
25in the two (2) Centre d'Apprentissage and 25 in the two (2) Ecole Agro-Pastorale.



Mali - Current stage of the sampling process

National Agricultural Research Agricultural advisory Agricultural Technical and Vocational Education and Training inst.
Systems inst. services inst. « LIPR/IFRA: (L’institut Polytechnique de Formation et de
CRRA (Centre for Regional recherche Appliquée) de Katibougou (Koulikoro)
Agricultural Research) DRA (Direction Regional de I'Agriculture) * Université de Ségou - Agronomie
*CRRA de Sotuba, located in Bamako Public institutions
(all crops, livestock trees, fruits value Public institutions Considered as one (1/2 trainers and students
chains) * DRA de Koulikoro from each)
* CRRA de Sikasso (cotton, maize, * DRA de Sikkasso * Le Centre d’Apprentissage Agricole de Samanko (Koulikoro)
fruits and vegetables) * DRA de Segou * Le Centre d’Apprentissage Agricole de M’pessoba (Sikasso)
* CRRA de Niono (Irrigated rice, . o
livestock, vegetables, millet and Private institutions and NGOs Private institutions Considered as one (1/2 trainers and students
cow CNOP (FBO) from each)
pea) i Considered
Care Mali (NGOs) 2 feldofticors * Ecole Agro-Pastorale de Paul Diallo
* CGIAR centers (ICRISAT, ICRAF, IITA, from each) < Ecole Agro-Pastorale de Blaise Pascale
ILRI, AVRDC) Considered as one
Listing of researchers in each of | | Listing of field officers in each of Listing of trainers Listing of students
the 4 institution the 4 institution in each of the 4 institution in school
25 25 25 25 25 field 25 field 25 field 25 field 25 25 25 25 25 25 25 2d5
researcher || researcher | researcher || researcher officers officers officers officers trainers trainers trainers trainers g:t:i':; g:t:i':; :lt:‘ii:; Sut:mir:;
Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs Qstnnrs
100 Researchers questionnaires 100 Field officers questionnaires 100 Trainers questionnaires 100 student questionnaires
10 qualitative interviews at the management 10 qualitative interviews at the management 10 qualitative interviews at the
level level management level

Figure 3: Stages of the Sampling Process

3.2.Staff Survey
3.2.1.Staff characteristics and motivation

The table 4 shows that among the AREE institutions’ staff from the sample, women accounted
for a very low proportion of 17% out of a total of 253 staff members. The lowest share of women was
among ATVET staffs with 8% while NARS and extension had about 11 and 30 percent, respectively.
This low representation of women was also observed by Sokona (2020) on gender assessment
of science, technology and innovation ecosystem. The study noted that among the agricultural
research and training institutions in Mali, only 10% and 12% of the women had Master's and Ph.D.
degrees, respectively. But the situation was better with 35.54 percent regarding the support staffin
those institutions. However, human resources development is one of the key drivers of economic
development. Therefore, investing in education and training of a nation’s citizens might let them
reach their full potential. To drive and promote economic development, Sub-Saharan African
countries, where women represent the majority of the population, must ensure that women are
carried along. As indicated in the 2008 report of the EESC, education and training of women in
developing countries yield higher return than for men.

Table 3: General information of staff from AREE institutions

General background NARS ATVET Extension Average
Gender (share of females) [10.84% 8% 29.89% 16.60%
Work experience (years) 18 14 15 15

Age (years) 45 46 43
Origin (share rural) 57% 63% 55% 58%
Studied abroad (share yes) [ 43% 42% 7% 30%

Theaverage working experience intheagricultural sector was15yearsforthe AREE institutions'staff
with the highest number of years for NARS' staff. The ATVET and extension staffs had similar
professional work experience closer to the average. More than half of the staff interviewed are
from rural areas. This was the picture for NARS, ATVET and extension. In general, staff members
from public AREE institutions were aging and the number of agents recruited did not fill the
gaps created by the exit of retired personnels.
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The average age of the AREE institutions staff was similar to 45 and 46 years observed for NARS
and extension officials, respectively. Quite a number of staff studied abroad and this was due to
the non-existence of certain specialization in agriculture in Mali.

The staff members’ origin also influenced their choice of courses studied. As shown in Table 5
below, the courses studied by most of the staff (64%) of AREE institutions were agronomy, plant
breeding and entomology. However, on further enquiry, it was observed that 85% of the extension
workers studied agronomy, also most of them (about 36%) possess certificate in agriculture as
presented on Table 6 below. While 66% of NARS and 39% of ATVET staff had master’'s or Ph.D.
qualifications in other crop production related areas such as plant breeding, entomology etc.
Some ATVET staff had qualification in other professional background such as social sciences,
agri-food processing and conservation, livestock, environmental science and management. The
agricultural vocation of the country including agriculture, forestry and pastoralism reflects the
professional background of the staff members of AREE institutions. However, the proportion
of trainings leading to job creation is low, therefore, to meet and labour market demands, it is
important strengthen and also come up with more agriculture-oriented trainings in business
management and agripreneurship.

Table 4: Percentage of AREE institutions staff and areas of study

Professional background NARS ATVET Extension Average
Agronomy / Plant 66 39 85 64
breeding / Entomology

Livestock / Veterinary 5 13 9 9

Social Sciences / 17 20 2 13

Economics, Public Health /
Educational Studies

Environmental sciences/ |6 o 0 4
Biology

Management/Business/ |0 6 0 2
Public Administration

Engineering / Processing/ | 6 16 3 8
Conservation of agri-food

products

Others 0 0 0 0
Total 100 100 100 100

Table 6 also shows that the average education level of staff from AREE institutions. Aboutt 36%
possess Mmaster's degree while about 21% possess Ph.D. degree. By considering the education
level for each type of institutions, it was observed that staff of NARS and ATVET institutions are
mainly master’'s and Ph.D. holders. While 37% and 36% of NARS staff members had master’s
and Ph.D. degrees, respectively, 48% of ATVET members of staff had master’s degree, while
29% possessed Ph.D degree.. Extension institutions' staff were mainly technicians (35.6%) who
had certificate qualification in agriculture. However, a good number of extension workers (19%)
possessed master's degree.
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Table 5: AREE staff and their educational qualifications

Education NARS ATVET Extension Average
Primary school (%) |0 0 3.45 119
Secondary  school | O 0 4.60 158
(%)

Vocational  school|8.43 3.6l 18.39 10.28
(%)

Certificate in|723 12.05 35.63 18.58
Agriculture (%)

Bachelor's degree|10.84 14.94 14.94 1.07
(%)

Master's degree (%) | 37.35 4819 19.54 3597
PhD (%) 36.14 2892 0 21.34
Total (%) 100 100 100 100

Inaddition tothe formaltraining, most AREE staffin all the institutions had undergone other types
of trainings covering many aspects of sustainable agriculture development as shown on Table 7.
It is important to indicate that the pilot and literate producers also participated in agricultural
technology dissemination and are considered as field extension agents mainly among NGOs. On
average, 61% of the AREE institutions’ staff had been exposed to additional trainings. Most NARS
staff (69%) had participated additional trainings, while only 54% of extension services staff had
undergone such trainings.

The additional trainings AREE staff had been exposed to could be broadly classified into three
(3):agronomic, social and digital. As shown Table 7, almost 49% of AREE staff reported to have
undergone additional trainings in agronomic, social and digital aspects. It was observed that
more than the half of staff from extension services had participated in comprehensive trainings
in which encompassed agronomic, economic and social aspects. On the other hand, only the
agronomic and digital issues were covered by additional trainings that NARS and ATVET staff
participated in.
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Table 6: Types of additional trainings AREE staff had undergone

Additional training NARS (%) Extension (%) Average
(%)
Additional training besides formal training 68.67 61.45 54.02 61.26
(share yes)
In the additional | Agronomic Not at all 10.91 2553 435 13.51
training, which | aspects Very little  |14.55 10.64 4.35 1014
aspects have
been covered? Somewhat |20 27.66 36.96 2770
(share on a scale Toagreat |5455 3617 54.35 4868
from 1=Not at All Extent
to 4=To a Great
Extent) Economic Not at all 21.82 27.66 8.70 19.59
aspects Very little | 727 10.64 13.04 1014
Somewhat | 45.45 36.17 5435 4527
Toagreat |[2545 2553 2391 25
Extent
Social aspects | Not at all 21.82 19.15 10.87 1757
Very little 7.27 8.51 6.52 743
Somewhat | 43.64 4255 60.87 48.65
Toagreat |[2727 2979 21.74 26.35
Extent
Environmental | Not at all 16.36 34.04 6.52 1892
aspects Very little | 545 1277 652 811
Somewhat | 40 27.66 47.83 3851
To a great 3818 2553 3913 34.46
Extent
Digital tools Not at all 9.09 14.89 19.57 14.89
Very little 545 6.38 1522 8.78
Somewhat |21.82 17.02 47.83 28.38
To a great 63.64 61.70 17.39 48.65
Extent

Table 8 shows the motivation of staff for working in the different AREE institutions. The motivation
of almost 62% of the staff of the AREE institutions was firstly the desire to share or transfer
knowledge. Secondly, about 61% of them desired to contribute to the change in the country's
farmers' well-being. The sharing of knowledge was the most important motivation of almost 79%
of ATVET staff. While contributing to the change in the country was considered very important
for 71% of NARS staff, 69% of extension staff gave the same point as basis for their motivation.
As shown in the table, prestige and job security were the least important motivation of AREE
institutions workers.

Table 7: Motivation of staff in the AREE institutions

Motivation NARS ATVET Extension Average
Regular income (%) 21.69 16.87 29,89 2292
Job security (%) 13.25 12.05 2414 16.60
Prestige (%) 4.82 0.00 3.45 2.77
Change in the country / for farmers | 71.08 4217 68.97 60.87
(%)

Personal fulfilment (%) 36.14 25.30 2404 29.64
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Share / transfer knowledge (%) 51.81 79.52 56.32 62.45
Others gain of experience (%) 31.33 31.33 3218 31.62
Total (%) 100 100 100 100

Most agricultural organizations try to achieve several goals but the emphasis on the various
goals might be different from an organization to another. Table 9 shows the list of goals of AREE
institutions covered by the survey. Increased productivity as the first and main objective was not
unexpected. The main target for leaders and managers of a poor country’s population is to meet
food needs and then sell the surplus and this might be different in the case of a developed country.
The five most important goals according to the respondents of the three types of institutions are
ranked asfollow: (1) increase productivity, (2) improve food security, (3) reduce poverty, (4) improved
mitigation and adaptation to climate change and (5) contribute to biodiversity conservation. From
the responses of the staff on their institutions' goals, women empowerment was not considered
among the most important goals. This was also reflected in the responses of the staff members
on the national agricultural budget distribution as shown on Table 10.

Table 8: Goals of AREE institutions

Perceived main goals of NARS (%) ATVET (%) Extension (%) Average (%)

the type of organization

Increase productivity 84 34 72,29 90,80 82,01
Reduce poverty 5542 36,14 40,23 4387
Improved mitigation and | 53,01 36,14 40,23 4308
adaptation to climate

change

Foster women's | 18,07 19,28 18,39 18,58
empowerment

Improve food security 61,45 63,86 71,26 65,61
Contribute to biodiversity | 37,35 30,12 31,03 32,81
conservation

Integrate marginalized | 20,48 31,33 21,84 24 51
groups and the poorest

Improve access to financial | 14,46 2771 19,54 20,55
services

Foster the use and|16,87 22,89 9,20 16,21
development of digital

tools

Based on the three aspects of sustainability (economic, social and environmental), AREE
institutions’ staff were asked to give a percentage to each one of the three aspects out of the 100%
of the national agricultural budget. Therefore, 46% of the budget in average was attributed to
economicsustainability such asreduction of hungerand poverty, improvement of living standards,
etc. Then, follows the environmental sustainability, including climate change mitigation and
adaptation, integration or conservation of biodiversity, with almost 30% of the national agricultural
budget. The social sustainability aspect, by considering gender and integration of marginalized
groups and the poorest, comes at the end with about 24% of the budget. As said previously, this
distribution of the budget reflects the AREE institutions’ staff responses on the perceived main
goals of the types of organization. The social sustainability has the lowest share of the budget.
Table 9: Agricultural budget allocation as suggested by staff from AREE institutions
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Out of 100% of the national
agricultural budget, what

percentage should be spent
on the three different aspects

NARS

Extension

Average

of sustainability?

Economic Sustainability (e.g., 48,19 4410 46,31 46,20
reduction of hunger and

poverty, improvement of living

standards, etc.) (%)

Social Sustainability (e.g., 2470 2294 24,29 2398
gender aspects, integration of

marginalized groups, youth,

etc.) (%)

Environmental Sustainability 2711 32,96 29,40 29,82
(e.g., integration of biodiversity

goals, climate change

mitigation, etc.) (%)

Total (%) 100 100 100 100

3.2.2.Professional Networks

Networking is seen as a tool to strengthen agricultural research and extension of technology
and innovation and it is used to avoid duplication of efforts and to invest resources (human and
finance), at relatively low cost, in order to achieve the objectives more efficiently (Far, 1991). The
same author defined agricultural networks, including research, extension workers, farmers, etc.
as a group of individuals or institutions linked together because of commitment to collaborate
in solving a common agricultural problem or set of problems and to use existing resources
more effectively. Table 11 shows the professional background of partners with whom the AREE
institutions staff mostly collaborated with. On the average, 88% of interviewed staff indicated that
agronomy was the main field area for most of their collaborators, and this was the trend in each of
the three (3) AREE institutions. Livestock breeding professionals (37%) were second in the ranking
of collaborators of AREE personnel. Other top sets of collaborators were social scientists (34%),
plant breeders (31%) and environmental scientists (31%).

Table 10: Collaborators’ background of staff of AREE institutions

Professional background of NARS ATVET EXTENSION Average
collaborators

Agronomy (%) 93.98 86.75 8391 88.14
Plant breeding (%) 62.65 16.87 14.94 31.23
Entomology (%) 4940 22.89 12.64 28.06
Social sciences (%) 4940 3494 18.39 3399
Management/business (%) 13.25 12.05 9.20 N.46
Engineering (%) 10.84 19.28 9.20 13.04
Environmental science (%) 40.96 32.53 16.09 30.83
Livestock breeding (%) 4217 4337 26.44 3715
Veterinary (%) 2410 3494 31.03 30.04
Economics (%) 3373 3012 10.34 24.51
Public Health (%) 10.84 8.43 575 8.30
Public administration (%) 19.28 12.05 17.24 16.21
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Pedagogical Study (%) 9.64 12.05 345 8.30
Biology (%) 22.89 21.69 13.79 19.37

During the last twelve months prior to the survey, many AREE institutions' staff had met several
other organizationsatlocal, national and international levels for five (5) to more than ten (10) times.
The organizations included national and international research centers, educational institutions,
NGCOs, private and third sector extension services, farmers’ organizations, others value chain
actors etc. It should be noted that some respondents could not differentiate between CGIAR
centers and other international research organizations. Table 12 shows that more than 50% of
AREE institutions’ staff met with partner/collaborating organizations for up to five times. Most
of the meetings did not exceed the 5 times scale and this could be explained by the lack of joint
planning and scheduling of the activities by the partnering agencies or organizations.

The table also shows that almost 64% of staff of NARS staff met with other colleagues from
international research organizations for up to five times, while 55% and 54% of extension services
personnels met with national research organizationsand NGOs, respectively. Thisshows that there
was strong collaboration between Malis NARS and others international research organizations
whereas these collaborations were stronger for staff of extension services, with the duo of NARS
and NGOs. This confirmed the observation of DLEC (2018) report that agricultural research and
extension systems in Mali was limited and depended mainly on external financing. It is important
to indicate that, during the last three decades, the agricultural research and extension system in
Mali had noticed a mutation with more involvement of NGOs and farmers organizations. However,
74% and 78% of ATVET staff had met many times with colleagues from extension services and
CGIAR centers, respectively.

Table 11: Meeting with staff from other organizations

During the last 12 months, NARS EXTENSION AVERAGE
how many times did you

meet with staff members

from ...?

National Research Organization
Upto 5times 39.39 62.50 5556 5119
Between 5to 10 times 30.30 18.75 16.67 22.62
More than 10 times 30.30 18.75 2778 26.19

Members from CGIAR centers
Up to 5times 50 78.26 60 5918
Between 5 to 10 times 30 17.39 20 24.49
More than 10 times 20 435 20 16.33
Other international research organizations
Up to 5times 03.64 06.67 41.67 611
Between 5to 10 times 1818 18.52 50 23.0]
More than 10 times 1818 14.81 8.33 15.28
Education institutions (e.g. vocational schools)
Up to5times 52.83 5455 5217 53.44
Between 5to 10 times 28.30 7.27 2174 18.32
More than 10 times 18.87 38.18 26.09 18.32
Extension service offices. including from private and third sector

Up to 5times 5192 7391 5172 58.33
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Between 5to 10 times 28.85 15.22 2759 24.36
More than 10 times 19.23 10.87 20.69 17.31
NGOs
Up to 5times 5957 71.43 5429 61.54
Between 5to 10 times 2340 1714 22.86 21.37
More than 10 times 17.02 11.43 22.86 17.09
Farmer organizations/ cooperatives

Up to 5times 50.88 63.89 3378 461

Between 5to 10 times 26.32 16.67 13.51 18.56
More than 10 times 22.81 19.44 52.70 3533

Actors of the value chain (e.g. input dealers. processors. retailers. consumers)

Up to 5times 60 5758 41.5] 5159
Between 5to 10 times 12.50 1515 24.53 18.25
More than 10 times 2750 2727 3396 30.16

3.2.3. Perceptions of the Challenges in the Agricultural Sector. Mission
of Organisation. and Sustainability Aspects

The agricultural sector’'s main challenges according to the perception of AREE institutions’ staff
are presented on Table 13. Six major challenges were ranked for the current period and period 10-
20 years earlier. An average of 62% of the staff members indicated that low productivity was one of
the majorissuesinthe Malian agricultural sector between ten to twenty yearsago. During thesame
period, input issues, low soil fertility, changing climatic patterns, finance issues and crop diseases
were also cited as other main challenges of the agricultural sector in Mali. These challenges were
similar to those of today but ranked in a different way with input problems and low soil fertility,
which were indicated by 59% of the interviewed staff members from AREE institutions as the
first two challenges. These were followed by changing climatic patterns mentioned by 49% of the
same respondents. The other three challenges were finance issues, pest and diseases, and low
productivity as suggested by between 32% to 35% of the staff from the three types of agricultural
organizations.

From the literature review, the major challenges of agricultural sector suggested by staff from
the Malian AREE institutions were also mentioned in several research studies as being among
the multiple constraints that farmers face. In southern Mali, known for cotton cultivation low or
stagnation of cereal yields has been reported to have resulted from low soil fertility (Blanchard,
2010 and Droy et al,, 2012). These facts combined with natural resources degradation and climate
change have made the problem worse among cotton-based small-scale farmers' production
systems (Soumaré, 2006; Coulibaly et al., 2009; Ickowicz et al., 2012).

Table 13: Main challenges of farming according to staff from AREE institutions
Table 12: Main challenges of farming according to staff from AREE institutions

Perceived main

Extension

Average

?ha"?“ges of  ERE 10-20 10-20 Today |10-20 Today
arming years ago years ago years ago years ago

Low productivity | 54.22 3133 | 68.67 3855 |64.37 3563 6245 3518
(%)

Pests and 4096 4940 2530 22.89 | 2414 31.03 [30.04 34.39
diseases (%)

Livestock health |7.23 8.43 10.83 1446 |[4.60 4.60 7.51 9.09
and welfare (%)
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Low soil fertility |50.60 65.06 [39.76 53.01 |4023 58.62 |43.48 58.89
(%)

Water issues (%) [20.48 26.5]1 19.28 2410 [18.39 1954 |19.37 23.32
Low and 20.48 2530 |18.07 2530 |11.49 920 |16.60 19.76
unpredictable

rainfall (%)

Flooding (%) 6.02 723 723 482 11034 1034 791 7.51
Changing 3494 4819 |[30.12 4940 |31.03 50.57 3202 49.41
climatic patterns

(%)

Inputs issues (%) | 28.92 4699 |26.5] 59.04 |43.68 7126 | 33.20 59.29
Poverty and 26.51 18.07 [24.10 9.64 |36.78 21.84 |29.25 16.60
inequality

(%)

Roads and rural [14.46 4.82 20.48 1446 [18.39 690 |17.79 8.70
infrastructure

(%)

Marketing issues | 19.28 9.64 2410 16.87 118.39 1724 120.55 14.62
(%)

Finance issues 27.71 3614 [3133 3373 13218 26.44 | 30.43 32.02
(%)

Extension 723 1.20 4.82 482 115 115 435 2.37
service issues (%)

Education issues | 22.89 1205 [3253 1566 |13.79 2.30 22.92 9.88
(%)

Digital tool 13.25 723 15.66 843 |575 690 |11.46 7.51
issues (%)

Electricity issues | 6.02 2.41 6.02 3.6l 2.30 0.00 |474 198
(%)

Network 4.82 0.00 4.82 0.00 |115 115 3.56 0.40
coverage (%)

Others (%) 21.69 2169 |18.07 2410 |22.99 2414 12095 23.32

From the data collected, the missions of AREE institutions had not changed much according
to the staff members' perception as shown on Table 14. For instance, only 39% of ARRE staff
members indicated that their institutional missions had changed significantly in the last ten
years. Nevertheless, the changes were connected to the fact that some agricultural topics such as
climate change, crop yields and productivity, land degradation, water management, agriculture
biodiversity, nutrition, efficient input use and marketing/commercialization have also attracted
the organizations’ attention. Other topics like marketing/commercialization, safe handling of
agro-chemicals, gender, marginalized groups/poorest, microfinance, animal health and livestock
productivity, have also gained some attention in the missions of AREE institutions.

However, the challenges faced by the agricultural sector in many Sub-Saharan African countries
have hindered development. Several new trends, models, and initiatives for agricultural
development show that the improvement of research, extension and education institutions are
back on the agenda of governments, donors, and other stakeholders. Therefore, the ongoing
trends of new arrangements between different stakeholders are aimed to improve the quality of
agricultural service provision for the promotion of sustainable farming systems. It is obvious that,
such a development of sustainable institutions for agricultural sector requires a revision of the
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conventional goals and objectives of AREE institutions in terms of enhancing their institutional,
organizational and financial capacities. These rather conventional missions of AREE institutions
may be underpinned by different types of “sub-missions”.

Table 13: Changes in AREE institutions’ missions and focuses

Changes in AREE institutions’ missions and focuses

Has the mission of your institution NARS (%) ATVET Extension Average
significantly changed in the last 10 years? (%) (%) (%)

(Share yes) 4217 33.7% 40.23 3874

How important are the following topics for AR ATVET Extension Average
your institution? (On a scale from 1=Not
Important to 4=Very important)
Crop yields and 1= Not important 0 0 0 0
productivity 2= less important 8.43 482 9.20 7.51
3= Important 18.07 26.51 20.69 2174
4=\Very important 73.49 68.67 701 70.75
Efficient input use 1= Not important 1.20 482 115 2.37
2= less important 6.02 4.82 12.64 791
3= Important 3012 40.96 26.44 32.41
4=\Very important 62.65 49.40 5977 5731
Safe handling of 1= Not important 3.0 723 575 553
agro-chemicals 2= less important 1566 14.46 16.09 15.42
3= Important 3976 3253 2529 32.4]
4= \ery important 40.96 4578 52.87 46.64
Marketing/ 1= Not important 3.01 3.0 2.30 316
commercialization 5 oss important 204 14.46 10.34 15.02
3= Important 37.35 2892 21.84 29.25
4=\ery important 3855 53.01 ©65.52 52.47
Microfinance 1= Not important 12.05 6.02 2.30 6.72
2=less important 16.87 2777 13.79 19.37
3= Important 37.35 26.51 28.74 30.83
4= \Very important 3373 5517 3976 43.08
Land degradation 1= Not important 1.20 0.00 0.00 0.40
2= less important 1.20 8.43 8.05 593
3= Important 26.51 3494 18.39 26.48
4=\Very important 71.08 56.63 73.56 67.19
Climate change 1= Not important 0.00 1.20 0.00 0.40
2= less important 4.82 8.43 4.60 593
3= Important 2410 2892 13.79 2213
4=\Very important 71.08 61.45 81.61 71.54

19




Water management | 1= Not important 0.00 1.20 0.00 0.40
2= less important 9.64 9.64 575 8.30
3= Important 25.30 2410 2299 2411
4=\Very important 65.06 65.06 71.26 67.19
Biodiversity-friendly [1= Not important 0.00 1.20 115 0.79
agriculture 2= less important 482 10.84 690 751
3= Important 39.76 27.71 18.39 28.46
4= \Very important 5542 00.24 73.56 03.24
Livestock 1= Not important 1.20 2.41 13.79 593
productivity 2= less important 6.02 964 18.39 146
3= Important 43 .37 36.14 4253 40.71
4= \Very important 4940 51.81 2529 4190
Animal Health 1= Not important 723 3.0 1494 8.70
2= less important 8.43 10.84 18.39 12.65
3= Important 4217 26.51 39.08 3597
4= \Very important 4217 59.04 27.59 42.69
Nutrition 1= Not important 3.01 0.00 345 2.37
2= less important 4.82 723 460 553
3= Important 3373 3494 2414 30.83
4= \Very important 57.83 67.82 5783 61.26
Gender 1= Not important 2.41 723 115 3.56
2= less important 7.23 20.48 6.90 .46
3= Important 51.81 3373 3563 40.32
4= \Very important 38.55 3855 56.32 44 .06
Marginalized groups | 1= Not important 6.02 10.84 115 593
and/or the poorest [ 5_ |ocq important 12.05 1928 805 13.04
3= Important 36.14 39.76 3563 3715
4= \ery important 4578 30.12 5517 43.87

AREE institutions should emphasize on all the concepts listed on Table 15, as 64% to 92% of staff members of

AREE institutions think that more importance should be placed on of the different aspects of agricultural.

Table 14: AREE institutions’ focus

Do you think your institution should

place more importance on this

Extension

Average

aspect? (Share yes)

Crop yields and productivity (%) 95.45 88.46 92.31 91.89
Efficient input use (%) 83.87 83.33 5429 74.07
Safe handling of agro-chemicals (%) 73.47 71N 4390 63.70
Marketing/ commmercialization (%) 70.59 76.92 73.33 73.33
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Microfinance (%) 65.45 72.00 69.23 68.75
Land degradation (%) 87.50 97.22 78.26 89.16
Climate change (%) 91.67 84.38 93.75 88.89
Water management (%) 75.86 89.06 96.00 86.75
Biodiversity-friendly agriculture | 81.08 90.91 ©69.57 81.72
(%)

Livestock productivity (%) 80.95 90.00 50.77 70.07
Animal Health (%) 70.83 94.12 52.38 68.28
Nutrition (%) 80.00 85.71 50.00 73.47
Gender (%) 80.39 72.55 84.21 78.57
Marginalized groups and/or the poorest [ 71.11 79.31 8718 78.87
(%)

3.2.4. Digitalization

Table 16 shows that almost 100% of the staff members of AREE institutions used digital tools
in carrying out their daily activities. As indicated in PARI report (2022) on ICT use, the most ICT
devices used are still mobile phone/smartphone and computers by the staff from the three AREE
institutions. These types of digital tools are mainly used for communication, research information
on agricultural techniques, teaching and social media.

Table 15: Types of digital tools used by staff members of AREE institutions

What is your view on the following statements NARS ATVET Extension Average
related to job satisfaction? (On a scale from1= (%) (%) (%) (%)
Strongly disagree to 4 = Strongly agree)
You receive feedback Strongly disagree 0.00 2.41 115 119
SV%?Et the quality of your | bisagree 482 |843  |345 553

Agree 8193 72.29 8391 79.45

Strongly agree 13.25 10.84 .49 1.86
You have set for yourself | Strongly disagree 0.00 0.00 115 0.40
a high standard of Disagree 000 [723  |[345 3.56
performance

Agree 80.72 59.04 72.4] 70.75

Strongly agree 19.28 30.12 2299 2411
You are given the Strongly disagree 1.20 2.41 2.30 198
freedomatthe station |,y ree 602 |1566 |1264 146
to make decisions and
solve prob|em5 about Agree 81.93 57.83 72.4] 70.75
your work Strongly agree 10.84 20.48 12.64 14.62
You feel recognized by Strongly disagree 0.00 2.41 115 119
your peers as a hard Disagree 120 120 115 119
worker

Agree 8554 68.67 81.61 78.66

Strongly agree 13.25 25.30 16.09 18.18
Your boss places a great | Strongly disagree 1.20 0.00 0.00 0.40
dealof confidencein | g ee 000 |[120 115 079
your judgment

Agree 80.72 69.88 77.01 75.89

Strongly agree 18.07 26.5]1 21.84 213
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Your job has made you Strongly disagree 0.00 0.00 0.00 0.00

gain experience inlife. A oo 000 |24 230 158

which will help you in

the future. Agree 69.88 56.63 5517 60.47
Strongly agree 3012 4096 4253 3794

You are satisfied with Strongly disagree 0.00 1.20 0.00 0.40

your job Agree 120 241 230 198
Agree 68.67 56.63 65.52 63.64
Strongly agree 30.12 3976 3218 33.99

The opinion AREE institutions' staff memlbers on payment-related issues are presented on Table
18. More than 50% of staff were not happy and disagreed on what they received as salary. Except
that, they agreed with all the other statements related to payments. More than 90% of the staff
confirmed that they received their salaries promptly.

Table 17: Staff’s opinion on payment-related issues

What is your view on the following NARS (%) TVET (%) Extension Average (%)
statements related to payments? (%)

(On a scale from 1 = Strongly
disagree to 4 = Strongly agree)

Your salary encourages | Strongly |7.23 6.02 8.05 70

you to work better disagree
Disagree |21.69 2530 3218 26.48
Agree 066.27 00.24 57.47 61.26
Strongly |4.82 8.43 2.30 514
agree

You are happy with the | Strongly [9.64 8.43 8.05 8.70

salary you receive disagree
Disagree |36.14 39.76 57.47 44,66
Agree 49.40 4578 33.33 42.69
Strongly |4.82 4.82 115 3.56
agree

Staff is paid equally Strongly | 9.64 2.41 8.05 6.72

to staff in other disagree

departments/ Disagree | 3614 2410 2414 28.06

institutions who do

comparable tasks Agree 49.40 59.04 65.52 5810
Strongly |4.82 6.02 2.30 4.35
agree

Staff always receive their | Strongly 0.00 2.41 0.00 0.79

salaries on time disagree
Disagree [3.6] 8.43 6.90 6.32
Agree 78.31 65.06 7241 7194
Strongly 18.07 24.10 20.69 2095
agree
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You receive salary Strongly |1.20 6.02 460 395

increases as you disagree

expected when you Disagree [1928 3012 2414 24,51

started this job
Agree 72.29 51.81 67.82 64.03
Strongly 723 8.43 3.45 06.32
agree

The pay scales reflect Strongly 482 8.43 3.45 553

differences in workload | disagree

and responsibility Disagree |19.28 22.89 2069 2095
Agree 68.67 61.45 73.56 6798
Strongly |7.23 3.6l 2.30 435
agree

Table 19 shows the staff's perceptions on hiring and promotion in AREE institutions. About half of
members of staff (49%) disagreed that “promotion depends on how long you have served” while
50% also disagreed that “Staff has to be worried about losing their jobs in the near future”. These
were the only two statements that substantial proportion of the staff members disagreed with.
. This could imply that hiring and promotion of employment in AREE institutions were based on
merit. But this assumption must be taken with caution because the manner and approach of

recruiting and promotion by employers in Mali are far from being based on merit.

Table 18: Staff’s opinion on hiring and promotion-related issues

What is your view on the following statements Extension Average
related to hiring and promotion? (On a scale (%) (%)
from 1= Strongly disagree to 4 = Strongly
agree)
Staff is hired purely Strongly disagree 4.82 4.82 0.00 316
based on merit Disagree 2651 2410 14.94 2174
Agree 063.86 6145 777.01 67.59
Strongly agree 482 6.02 8.05 6.32
Staff is promoted purely [Strongly disagree 2.4] 4.82 115 2.77
based on merit Disagree 2169 2530 26.44 24,51
Agree 68.67 60.24 7011 66.40
Strongly agree 7.23 6.02 2.30 514
Promotion depends Strongly disagree 10.84 723 9.20 9.09
ge”rcggv longyouhave | qreen 4940  |43.37 52.87 4862
Agree 38.55 2892 3793 3518
Strongly agree 120 7.23 0.00 277
There are good Strongly disagree 1.20 2.41 2.30 198
opportunities for Disagree 13.25 2048 920 14.23
promotion
Agree 79.52 65.06 8391 76.28
Strongly agree 6.02 8.43 4.60 6.32
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Performance appraisals [ Strongly disagree 482 3.0 345 395
are carried out fairly Disagree 2410 16.87 2299 2134
Agree 68.67 61.45 7241 67.59
Strongly agree 2.41 4.82 115 277
The majority of people Strongly disagree 1.20 0.00 0.00 0.40
in this office are well- -
o i D 13.25 13.25 575 10.67
qualified to do their job 2agdree
Agree 771 73.49 87.36 79.45
Strongly agree 8.43 10.84 6.90 8.70
Male and female Strongly disagree 2.41 2.41 115 198
staff have equal Iy 00 13.25 14.46 920 12.25
opportunities in getting
promoted Agree 75.90 67.47 86.21 76.68
Strongly agree 8.43 10.84 3.45 7.51
Staff has to be worried Strongly disagree 8.43 19.28 14.94 14.23
about losing their jobs in [ e o ree 4940  |4940 50.57 49.80
the near future.
Agree 3494 26.51 3448 32.02
Strongly agree 7.23 2.41 0.00 0.79

The perception of members of staff on overall support of the AREE institutions are presented on
Table 20. A large proportion of the staff (94%) agreed that their institutions had specified targets.
While about 64% of the respondents indicated that they had not been carrying out their work as

they ought to because of limited and irregular supply inputs and resources.

Table 19: Staff’s opinion on overall support

What is your view on the following statements
related to overall support? (On a scale from 1=

Strongly disagree to 4 = Strongly agree)

Extension

(%)

Average
)

The programs you have | Strongly disagree 0.00 0.00 0.00 0.00
to implement office Disagree 241 843 575 553
have specified targets

Agree 85.54 68.67 82.76 79.05

Strongly agree 12.05 22.89 .49 15.42
Staff has enough Strongly disagree 18.07 19.28 22.99 2016
resources available to | igo o0 6145  |5181 6552 5968
carry out their work as
requ]red by professioﬁa| Ag ree 19.28 2771 .49 19.37
norms Strongly agree 120 0.00 0.00 0.40
Inputs and resources Strongly disagree 9.64 13.25 2414 15.81
for your work comne Disagree 4699 3976 56.32 4783
regularly and on time

Agree 3976 3976 18.39 32.4]

Strongly agree 3.0l 6.02 115 3.56
Mobility to your Strongly disagree 12.05 7.23 9.20 9.49
operational area is easy 2735 26.5] 5517 29.92

Agree 4578 5542 3448 45.06

Strongly agree 4.82 6.02 115 3.95
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Table 21 presents the opinion of staff of AREE institutions on their supervision. More than 80% of
the staff members agreed on all the statements of job supervision except favoritism, for which
41% of the staff indicated that favoritism was exhibited by supervisors.

Table 20: Staff’s opinion on supervision by reporting officers

What is your view on the following NARS (%) ATVET (%) Extension Average (%)
statements related to supervision? (%)

(On a scale from 1 = Strongly
disagree to 4 = Strongly agree)

Your supervisor has Strongly |1.20 2.41 115 1.58

increased your job disagree

satisfaction Disagree |10.84 1928 149 13.83
Agree 8193 67.47 82.76 7747
Strongly |6.02 7.23 4.60 593
agree

It is hard to please your [ Strongly [6.02 13.25 345 7.51

supervisor disagree
Disagree [72.29 5422 67.82 64.82
Agree 19.28 2410 28.74 241
Strongly |2.41 3.0l 0.00 158
agree

Your supervisor praises Strongly [2.41 2.41 0.00 1.58

good work disagree
Disagree [8.43 6.02 575 6.72
Agree 81.93 75.90 86.21 81.42
Strongly |7.23 14.46 8.05 9.88
agree

Your supervisor knows Strongly |3.61 2.41 0.00 198

the job well disagree
Disagree [ 3.61 7.23 115 3.95
Agree 84.34 771 85.06 82.21
Strongly | 843 10.84 13.79 11.07
agree

Your supervisor is always [ Strongly | 2.4 241 0.00 158

around when needed disagree
Disagree |9.64 6.02 8.05 7.91
Agree 73.49 73.49 79.31 75.49
Strongly |14.46 16.87 12.64 14.62
agree

Your supervisor does not | Strongly |4.82 9.64 4.60 6.32

show favoritism disagree
Disagree [39.76 3253 3448 3557
Agree 4578 49.40 58.62 5138
Strongly |9.64 8.43 2.30 6.72
agree
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Your workload is Strongly [3.61 1.20 0.00 158

adequate disagree
Disagree [18.07 19.28 18.39 18.58
Agree 7590 7590 7816 76.68
Strongly |2.41 2.41 3.45 277
agree

You have a clear. Strongly |1.20 2.41 115 1.58

structured work disagree

program Disagree |4.82 9.64 12.64 9.09
Agree 87.95 72.29 7471 78.26
Strongly |6.02 15.66 11.49 11.07
agree

3.3.Students Survey
3.3.1.Student Characteristics and Motivation

Survey revealed that more male students were enrolled in the different training schools across the
country. Only 3519% of respondents were female and this could be explained by many reasons.
Many female students did not want to study out of the city, while most of the schools (especially
vocational schools) were located outside cities. Also, agriculture is not attractive for females who
prefer to study business, marketing and communication etc. Many female students drop out of
school midway.

Average age of enrolled students was 24 years, which was consistent with the national average age
of graduating students. More than half of students originated from rural areas (55.56%) and about
69.44% had farming background. Government policy encouraged private sector entrepreneurship,
so many of the respondents had been engaged in agricultural related businesses. Many of the
students already owned pieces of land utilized for farming (35.19%), therefore they were conversant
with agriculture-related issues. Respondents considered the numlber of years of training in schools
reasonable for learning general agricultural practices (3.27 years) to be able to undertake basic
research. However, more years of training would lbe necessary for specialization (especially for
research and teaching).

Most students (8519%) reported that their desire to bring about change in farming motivated
them to acquire knowledge. Currently farming is cumbersome because it is manual.

Some of the students (34.26%) indicated that they aspired to become agro-entrepreneurs or
third sector extension service agents (33.33%). Only 1.85% and 0.93% of graduates wished to be
employed in the academia and become independent consultants, respectively. The requirement
and risk in these two jobs are high in the country. The following table shows the characteristics
and motivation of students involved in agricultural training.

Table 21: Characteristics of students undergoing training

Average (%)

Gender (share of females) 3519
Age 2427
Origin (share rural) 5556
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Origin (share farming) 69.44

Own cultivation (share yes) 3519

Year of training 3.27

Motivation to start the course | Secure job 4537
A job with a regular income 28.70
Representative (prestigious) job 19.44

Knowledge to bring about change in|8519
farming

What do you see yourself|Private. public. or third-sector extension |33.33
doing after graduation? service

Jobs in the Ministry of agriculture 6.48
Agricultural Research Institute 2222
Academia 1.85
Independent Consultant 0.93
Agro-entrepreneur 34.26
Other 093

3.4.Budgetary allocation to agricultural aspects

Economic sustainability was perceived as the most important aspect that should be allocated as
much as 46.67% of agricultural budgetary allocations. While they suggested that environmental
sustainability should be allocated 28.43% and 24.90% to social sustainability. Respondents gave
this suggestion because of the need to address the living standards of the poor whose annual
production level rarely meet their need.Table 23 shows the students’ opinion on agricultural
budget allocation to the different sustainability aspects.

Table 22: Students’ suggestion on partitioning of the national agriculture budget allocation

Out of 100% of the national agricultural budget. what percentage should be Average

spent on the three different aspects of sustainability? (%)

Economic Sustainability (e.g. reduction of hunger and poverty. improvement of 46.67
living standards. etc))

Social Sustainability (e.g. gender aspects. integration of marginalized groups. 2490
youth. etc.)

Environmental Sustainability (e.g. integration of biodiversity goals. climate 28.43
change mitigation. etc))

Total 100

3.5.Expected greatest contribution after graduation

After graduation, 82.41% of the students wish to be able to contribute in increasing productivity,
while 68.52% and 61.11% of the respondents wish to contribute to improving food security, and
poverty reduction, respectively (Table 24) They opined that they would not be able to influence
improve financial services (18.52%) and development, and use of digital technologies (16.67%).
Students indicated that economic and social wellbeing rather than technical and financial access
should attract more attention.
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Table 23: Students’ perception on how they could impact agricultural production

Where do you wish to make the greatest contribution in the Average %
future?

Increase productivity 82.41
Reduce poverty 6111
Improve the adaptation to climate change 32.41
Foster women's empowerment 26.85
Improve food security 68.52
Contribute to biodiversity conservation 2778
Integrate marginalized groups and the poorest 21.30
Improve access to financial services 18.52
Foster the use and development of digital tools 16.67

3.5.1.Perceptions of Challenges in the Agricultural Sector

As at 10 years ago, the most important challenges of farming, in the students’ opinion were low
productivity of agricultural production (57.41%), pest and diseases (55.56%), low soil fertility (37.96%)
and flooding (35.19%). Lately and currently, the perceived challenges are low soil fertility (77.78%),
low productivity (68.52%), livestock health and welfare (50.93%) and pest and diseases (39.81%). The
following table presents students' perceived challenges 10 years ago and today.

Table 24: Students’ perceived challenges of farming ten years ago and currently

Perceived main challenges of farming Average %

10 years ago Today
Low productivity 57.41 68.52
Pests and diseases 5556 39.81
Livestock health and welfare 19.44 5093
Low soil fertility 3796 77.78
Water issues 18.52 34.26
Low and unpredictable rainfall 32.41 2593
Flooding 3519 30.56
Changing climatic patterns 32.4] 2315
INnputs issues 19.44 30.56
Poverty and inequality 20.37 0.48
Roads and rural infrastructure 14.81 2315
Marketing issues 1759 18.52
Finance issues 6.48 12.96
Extension service issues 17.59 0.00
Education issues 7.4 0.00
Digital tool issues 0.00 0.00
Electricity issues 0.00 0.00
Network coverage 0.00 0.00
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The 2 most important perceived challenges remained low soil fertility and low productivity and
the 2 least important were electricity issues and network coverage. This indicated that production
remained low in all agricultural activities across the country. Many efforts should be taken to
improve production. Although electricity and networking are important in the production process
from the students’ point of view there are pre-requisites before giving them priority.

3.5.2.Perceptions of Training

The majority of the students strongly disagreed that their courses were suitable for their needs
but would still recommend it to friends because of lack of choice. This implied that training and
employment may not match. The training sessions received by students in classes do not align,
and not fully applicable on the fields. Students therefore were not made ready for employment;
they needed internship in business and farming before they would be able venture into
entrepreneurship.

Table 25: Students’ perception of their courses of study

What is your view on the following statements related to the course? (On a Average %

scale from 1 = Strongly disagree to 4 = Strongly agree)

The course you have chosen accommodates well to your Strongly 75.00

packground needs Disagree

The objectives of the course were clearly defined Strongly 71.30
Disagree

Participation and interaction were encouraged Strongly 8148
Disagree

The topics covered were relevant to me. Strongly 71.30
Disagree

The content was organized and easy to follow. Strongly 75.00
Disagree

The content meets my expectations. Strongly 79.63
Disagree

The materials distributed were helpful and relevant. Strongly 62.04
Disagree

This course experience will be useful in my work. Strongly 64.81
Disagree

The trainers were knowledgeable about the course topics. Strongly 69.44
Disagree

The quality of the answers to the questions was good Strongly 71.30
Disagree

The trainers were well prepared. Strongly 67.59
Disagree

The course objectives were met. Strongly 70.37
Disagree

The time allotted for the course work was sufficient. Strongly 62.96
Disagree

The time allotted for the practical works was sufficient. Strongly 5463
Disagree

The course rooms and facilities were adequate and Strongly 51.85

comfortable. Disagree

The course offers capacity in digital tools Strongly 5463
Disagree
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The course allows visiting farms and or/interacting with Strongly 5556
farmers Disagree

Would you recommend this course to a friend or family? yes 99.07
(Share yes)

Students submitted that economic sustainability aspect (43.75%) attracted better share of course
content/timeallocation than environmental sustainability (31.54%) and social sustainability (24.71%).
Table 27 shows students’ perception of the teaching time allocated to the different sustainability
aspects.

Table 26: Students’ perception of teaching time devoted to economic, social and environmental sus-
tainability aspects their courses

In your perception, how much of the time and teaching of the courses Average %
were devoted to economic, social and environmental sustainability
aspects?

Economic Sustainability (e.g. reduction of hunger and poverty. improvement | 43.75
of living standards. etc))

Social Sustainability (e.g. gender aspects. integration of marginalized groups. | 24.71
youth. etc))

Environmental Sustainability (e.g. integration of biodiversity goals. climate 31.54
change mitigation. etc))
Total 100

The majority of studentswere ofthe opinion thatsome aspects of their training were not sufficiently
covered. Schools lacked library, experimental fields and adequate access to the internet which
would encourage students to do research. Teaching modules were based on the existing facilities.
Table 28 shows students’ perception on the coverage of different agricultural aspects in their
courses.

Table 27: Students’ perception on adequacy of components of course contents

Have the following aspects been sufficiently covered? (On a scale from 1= Average %
Strongly disagree to 4 = Strongly agree)

Crop yields and productivity Strongly Disagree 7315
Efficient input use Strongly Disagree 72.22
Safe handling of agro-chemicals Strongly Disagree 70.37
Marketing/ commercialization Strongly Disagree 64.81
Prices. quality standards. value creation. and cost- | Strongly Disagree 62.96
saving techniques

Microfinance Strongly Disagree 50.00
Land degradation Strongly Disagree 75.00
Climate change Strongly Disagree 70.37
Water management Strongly Disagree 7315
Biodiversity-friendly agriculture Strongly Disagree 72.22
Livestock productivity Strongly Disagree 65.74
Animal health Strongly Disagree 57.41
Livestock welfare Strongly Disagree 54.63
Nutrition Strongly Disagree 04.81
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Gender Strongly Disagree 5463
Marginalized groups and/or the poorest Strongly Disagree 3704
Youth Strongly Disagree 5093
Digital tools (share yes) 7315

Less than half of the respondents agreed that some aspects that should be captured by their
training to address the country's challenges. Only low productivity aspect was considered by
more than half of students (55.56%) to be addressed by course content. Some issues were not
considered by most of the students as important challenges to be addresses in the courses. They
are education issues (15.74%), digital tool issues (30.56%), electricity issues (10.19%) and network
coverage (15.74%). Table 29 shows aspects of the courses and the students' perception of their
level of importance as challenges

Table 28: Students’ perception of aspects that should be captured by their courses to address the
country’s challenges

In your opinion, are there other aspects the course should focus more Average %

on to even better address the country’s challenges? (Share yes)

Low productivity 55.56
Pests and diseases 34.26
Livestock health and welfare 21.30
Low soil fertility 4167
Water issues 30.56
Low and unpredictable rainfall 15.74
Flooding 16.67
Changing climatic patterns 38.89
Inputs issues 3148
Poverty and inequality 22.22
Roads and rural infrastructure 15.74
Marketing issues 13.89
Finance issues 14.81

Extension service issues 4.63

Education issues 1574
Digital tool issues 30.56
Electricity issues 10.19

Network coverage 15.74

Table 30 shows the challenges faced by students undergoing training. More than 70% of students
reported that they faced many challenges while in the training. among the challenges they
mentioned were insufficient access to internet (54.63%), insufficient access to computers (52.78%),
insufficient access to relevant literature (44.44%) and difficulties to access teachers (15.74%).
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Table 29: Challenges faced by students

Are there any challenges you are facing in the course you have chosen? (Share | 70.37
yes)

Whatarethesechallenges? | Insufficient access to computers 5278
Insufficient access to internet 54.63
Insufficient access to relevant literature 44 44

Not easy access to consult with teachers/lecturers [ 1574

Insufficient access to modern materials for|0.00
practical lessons

Insufficient laboratory 0.00
Few practical lessons 0.00
Others 20.37

Among others challenges, students reported that insufficient practical lessons and financial
problems were major problems faced while pursuing their courses. In addition, industrial actions
(strikes), insufficient teachers/lecturers, internship problem, lack of some courses, insufficient
classrooms and accommodation problems for students also constituted major challenges.

3.6. Qualitative Insights from Interviews with Managers
3.6.1. Overall Mission and Changes in Mission

In the teaching system, the missions were to train student for public services; but during the last 20
years the missions changed and training now takes cognizance of the employment requirements
of private companies/employers. Extension was carried out for production systems; there were
production basins and the missions were to develop farmers' capacity as a group to overcome
production constraints. Currently extension focusses on crop value chains with attention on the
farmers. As regards research, government funded programs; currently research depends on
external funding, which implied that the goals are determined by foreign interest who often have
motives other than the local interest.

Main challenges in the education system are to the need to adequately train to meet employers’
needs and to conform with the regional system. For research, the main challenge is funding of
activities, while for extension it is the lack of agents on the fields.

Improvement in the education system could come from online courses available on the
net. Extension could use digital tools accessible to even illiterate farmers. Today, many private
enterprises are thriving and that could be an opportunity for collectivities, groups and individuals
to fund research for their own development.

The educational system is shifting from general to training toacquire “LMD" and thisisencouraged
by movement of professors from university to university in different countries and the possibilities
of studentsto be trained in any university. For extension, digital tools are being developed and they
vary from simple images to writing; farmers could now learn by seeing. Research is conducted
to fit requirements in the “CAMES" system, therefore researchers need to improve their quality in
order to be upgraded.

3.6.2. Innovation System

Research is lagging behind in Mali; however, some improvement seems to have been achieved in
livestock production, rice and maize production. There are short duration varieties of many crops
but farmers are not adopting them because they do not fit local requirements (food quality).
Cenerally, adoption of new technologies is low due to several reasons: lack of resources, lack
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of awareness and knowledge. To boost research, the government needs to have a long-term
strategic program funded only by adequate resources. Subsequent initiatives could be achieved
along with the strategic program. The education system lacks professors and adequate training
resources. Some courses are merely handled theoretically; there is the need to expose learners to
adequate practical lessons/experiences.

In Mali, like in many developing countries, farmers are mostly illiterate and lack production/
marketing capacities. Extension services could help to organize and facilitate their access to
some resources, therefore extension is very important in the system. IER has ongoing bilateral
partnership with nations/national institutions (from France, Holland, Germany, USA, Norway etc)
and also multilateral collaborations with institutions (World Bank; AGRA:; African Development
Bank:; CGIAR etc.).

During the last 10 years, research was as much as possible aligned with identified constraints at
farmers' level which involved private sector.

3.6.3.Sustainability Aspects

Currently in Mali, agriculture focuses on production and productivity aspects leading to excessive
use of resources and jeopardizing future generations. Economic and environmental sustainability
are generally not prioritized, while emphasis is given to technical aspects. Although, government
officially promotes gender equality and inclusivity, few women and youth have access land,
income and training.

Research addresses gender issues by developing technologies that suit marginalized women,
pregnant women, children etc. Extension recognizes and utilizes the law that stipulates 30% slot
reservation for women and youth in land allocation. Currently in Mali, schools enroll many female
students in various programs. Environment protection is encouraged at school and by extension
services through programs (Water, sanitation and hygiene (WASH ) for example).

For greater sustainability, government programs should focus on the need of the populace,
education/capacity building toward achieving these needs and appropriate use of resources
for attaining the goals. The process should involve the local government, administrations,
organizations, technical services, and the NGOs etc. Awareness, capacity building and funding
of activities are main actions that ensure positive change. Major constraints to shift may come
from lack of inclusiveness, lack of exposure to new technologies and lack of access to funding.
Research can contribute in generation of technologies and knowledge, while extension could
help in scaling up technologies. While the education sector trains all stakeholders.

3.6.4.Staff and Sustainability Aspects

In education, during the past 5 to 10 years, the profiles of workers have not changed much; but
some specialists were engaged in the system. Digitalization encouraged students to require
some courses that allow them to perform better in agriculture (creation of agri-business). For
extension some tools like “Senekela”, “My Agro” have enhanced the services provided by agents
to farmers and input dealers/output dealers. Access to search engines/Apps such as “google” has
helped many researchers to update their knowledge and to interact with others who have the
same research interest with them. Many qualified persons (with certain skills) do not exist in the
educational system, services of public or private agents in other institutions have to be engaged/
attracted. In research, collaborations with CGIARs and universities sometimes bridge the gaps.
For extension services, the situation is crucial because NGOs and farmers organizations who
should close the gaps are insufficient and most of them do not have required capacity for the
jobs. Digitalization specialties are difficult to find on the market; computer program developers
are also scarce to find.

Since Mali is a poor country, and emphasis is laid on living standards, extension services are more
inclined to focus on economic aspects of the lives of the populace. This is also true for research.
Education tries to equilibrate all aspects but still emphasize the economic aspects.
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4.Discussion and policy recommendations

The educational systems (public and private) such as colleges, universities and vocational schools;
extension services (public, NGOs and farmers’ organizations) and research systems (NARS and
CGIARs) all play roles in the agricultural innovation system and can greatly contribute to building
the capacity of smallholder farmers and other actors in the agricultural value chain. This study
provides an assessment of the Malian agricultural innovation system, and in general.

Results show that there are far too few agricultural universities but many vocational schools.
Conditions to create agricultural universities should be simplified. The national research and
extension systems cover the whole country with limited agentsin thefield. The educational system
provides many agricultural graduateswho are not employed by the public or by the private sectors.
The possible reasons are related to the imbalance between training and employment. Modern
farming techniques as well as business and entrepreneurial skills and value chain management
are needed in the system. Thus, a new paradigm including education, research and extension
should be conceptualized

Interviews with key informants revealed some similarities and differences across institutions in the
country. Education, research and extension are still predominantly provided by the government
(the private sector participates in the educational system). However, the private sector and the
NGOs attract the larger proportion of employees. Expectedly, the proportion of male to female
is quite high in all the systems, and across the institutions. We can state that women on farms,
but not in institutions, carry out most of the work, which contrasts with the extensive literature
indicating that women performm much of the agricultural labor. All institutions are faced with
funding problems, lack of qualified personnel and equipment.

An assessment of resource allocation across economic, social and environmental sustainability in
all the institutions revealed that priority is given to economic aspects. This skewness in funding
allocation to economic sustainability aspects would limit the options for the other aspects. Efforts
should be made to improve inclusion of social and environmental issues in the curricula of schools,
and in research and extension programs. Furthermore, the skewed access to funding might imply
limited possibilities for farmers and other actors to enter the job market or access employment
opportunities in the later stages of agricultural value chain.

There are many graduates of agriculture who are still job hunting; one way to break the chain
is through curricula development based on national labor-market priorities. Curriculum review
and changes should encompass development of holistic education and training strategies, and
frameworks that link theory and practice. There is a need to design comprehensive and integrated
agricultural education-research-extension system program that link the institutions not only
scientifically but also to address issues such as entrepreneurship and business skills, and value
chain management.

All agricultural institutions require sustained financing. Expanding and diversifying of funding
sources beyond the existing ones is desirable. The private sector can provide support in-kind in
terms of internships, apprenticeship and infrastructure. Besides resource mobilization, there is
a need to position agricultural education-research-extension in such a way that it harnesses the
comparative advantages, synergies and complementarities of the various actors and institutions
in the innovation process.
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