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1. INTRODUCTION:

Sudan is endowed with immense natural resources that could constitute a strong springboard for the
development of the agriculture sector. It has the largest irrigated area in the continent as well as large
herds of livestock, which exceed other large countries in Sub-Saharan Africa, as well as ample lands
exploited by rain-fed agricultural systems. However, despite its rich natural resources, the agriculture
sector in Sudan has performed poorly in the past decades.

As indicated, in the Sudan’s National Agriculture Investment Plan (SUDNAIP) 2016-2020, by the
Strengths, Weaknesses, Opportunities and Threats (SWOT) and the sector performance analysis, the
agriculture sector suffers from structural problems such as low productivity and high marketing costs
that reduce competitiveness and result in lower prices for farmers. This situation has, to a large extent,
been caused by volatile and poor economic and sectoral policies as well as by weak institutional
capacities. Also, the prevailing distortions in land rights have led to misuse of the land resource and have
further exacerbated the low productivity syndrome. Without the above being addressed, it will be
extremely difficult to attract full engagement of the private sector and achieve any meaningful sustained
growth in the sector.

The SUDNAIP (2016-2020), as a vehicle, constitutes a renewed opportunity for Sudan to reorient its
priorities, to focus on optimizing its scarce resources and to turn agriculture into an engine of growth.
To achieve this goal, the SUDNAIP creates investment packages of interrelated interventions that aim
to catalyse sector growth through the removal of its structural bottlenecks, thus laying the foundation for
subsequent strong private sector-led growth in the future.

These investments would need to be supported by major institutional reforms, which aim to ensure efficient
management of the numerous irrigated schemes, thus avoiding past management mistakes.

The problems of the agriculture sector in Sudan are often exacerbated by an under-developed agro-
industrial sector. Agro-industries increase incomes and employment and can promote industrialization
and urban employment, break the productivity gap, reduce food costs and supply uncertainties, improve
diets and reduce vulnerability of rural households. They also play a role in improving the balance of
payments through either import substitution or the promotion of exports, thus leading to a more stable
macroeconomic environment. To add value to agriculture, the SUDNAIP proposes expanding capacities
for selected agro processing products in which Sudan has a comparative advantage with import
substitution commodities (sugar, edible oil and milk).

The private sector is key to the development in the agriculture sector. International, and acquired national
experience clearly suggests that efforts are needed to remove barriers to productivity growth,
competitiveness and economic integration if the private sector is to play its intended role. Countries in
Africa that have improved their investment climates and have invested in removing supply bottlenecks
have grown faster and became more competitive. Recognizing and enabling the leading role of the
private sector in Sudan will require strategic public investments to address key sector constraints facing
the private sector. Consequently, investments in market infrastructure like roads and rail will be given
priority.

These investments will enhance the connectivity of Sudan with its neighbouring African countries and
will enable the private sector to benefit from the opportunities created by expanding regional market
access which is in line with strategic priorities envisioned by the COMESA, the Intergovernmental
Authority on Development (IGAD) etc. These investments will not only generate economic benefits but
will also contribute to peace, security and stability in the region. Investments in an enabling environment
through policy changes such as the rationalization of taxes and fees, ensuring transparent exchange rates
and pricing policies as well as legal and institutional reforms are all required to help unlock private
investments.
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The SUDNAIP will translate the strategy into actions by: (i) increasing production and productivity
through modernization of the agriculture systems; (ii) enhancing production by support services and
establishing knowledge and information network; (iii) developing marketing infrastructure to increase
competitiveness and increase value-addition through agro-industrialization and value chain
development; (iv) protecting and conserving natural resources with a priority of addressing the
agriculture land issue as a key factor in the natural resource management; (v) mainstreaming food and
nutrition security and safety; (vi) creating an enabling policy and a legal environment for sustained
agriculture growth; and (vii) reforming the institutions and increasing capacities of staff and producers
in the agricultural sector.

SUDNAIP is a five-year investment plan, which maps the investments needed to achieve the Sudan
Comprehensive Africa Agriculture Development Programme (CAADP) target of six % annual growth in
Agriculture Domestic Product (GDP). The Sudan will pursue this target through allocating a minimum 10%
of its budget to the agricultural sector. The Sudan also seeks the support of the international community and
the private sector in bridging the funding gap between the funding requirements and the amount that has
already been identified from a variety of domestic, international, public and private sources.

The SUDNAIP is not a new agricultural development strategy or programme. Rather, it is a sector-wide plan
for coordinating and harmonizing the resources needed to accelerate the implementation of existing initiatives
and to launch new initiatives which address national and regional development priorities for sector
development. Sudan aims to attain a comprehensive national socio-economic development led by a
dynamic agricultural sector capable of rapid and sustainable growth and biased towards the weak and
vulnerable sectors of the population and having strong linkage to agricultural industrialization. This
vision guides public actions and investments in the sector over the next five years.

The objectives of the SDNAIP are:

o Promotion of exports of crops and livestock with a view to safeguarding against the risks of collapse
of the whole economy as a result of neglect of the agricultural sector and distortions to agricultural
incentives.

e Increasing productivity and efficiency at the production and processing stages.

Realization of food security and nutrition.

¢ Reducing rural poverty by 50 % by 2020, generation of job opportunities, especially for youth and
women, and increasing per capita income.

e Achievement of a regionally-balanced sector and economic growth in order to encourage settlement
in the rural areas.

e Development and protection of natural resources to ensure its renewal and sustainability.

In order to achieve the above objectives, the investment plan is structured under seven Investment

Programme Areas (IPAs), each with its own Strategic Objective, major investment programmes, sub

programmes and components:

e |PAL: Enabling Environment for Sustainable Agricultural Development.

o |PAZ2: Institutional Reform, Change Management and Enhanced Capacity Building of Producers and
Staff in the Agricultural Sector.

o |IPA3: Increasing Agricultural Production and Productivity through Development and
Modernization of Agricultural Systems and Improved Agricultural Management.

e IPA4: Development of Agricultural Support Services and Establishment of Knowledge and
Information Network.

e |PAS5: Agricultural Industrialization, Development of Value Chain and Market Access.

o |PAG6: Addressing the Issues of Agricultural Land, Protecting and Developing Natural Resources,
including Wildlife.

o |PAT: Realization of Food Security and Nutrition and Implementation of Quality Control and Safety
Measures for Domestic Consumption and Export.
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2. THE E-AGRICULTURE AND ACTION PLAN

The Sudan E-agriculture Strategy an Action Plan lays down a roadmap by which ICT developments
can significantly contribute towards achievement of the country’s agricultural vision and development
objectives. It integrates standalone ICT experiments under a collaborative and inclusive framework
while prioritizing solutions that can be scaled up and supported through the required ecosystem. This
document provides an analysis and evaluation of current and prospective roles of Information
Communication Technology (ICT) in agriculture in Sudan, lays down a vision for e-agriculture in the
country and recommends specific actions plans. The strategy document has been prepared based on the
framework guide proposed by the Food and Agriculture Organization (FAO) and the International
Telecommunication Union (ITU), beside the ICT in Agriculture: Connecting Smallholders to
Knowledge, Networks, and Institutions produced by world bank Group and Others.

The strategy has been prepared through extensive discussion and stakeholder consultation from multiple
sectors and has taken into consideration the fact that ICT would influence people’s life from many
different aspects, not only agriculture, and will act as an efficiency multiplier that enables people and
processes to achieve higher level of efficiency, effectiveness and enhance the overall quality of life. It
leverages on the existing ICT developments that impact agriculture in Sudan and aims to mainstream it.

E-Agriculture is evolving in scope as new Information and Communication Technologies (ICTs)
applications continue to be harnessed in the agriculture sector. It is seen as an emerging field focusing
on the enhancement of agriculture and rural development through improved information and
communication processes. Inthis context, ICT is used as an umbrella term encompassing all information
and communication technologies including devices, networks, services and applications; these range
from innovative Internet-era technologies and sensors to other technologies that have existed for much
longer such as telephones, mobiles, television, radio and satellites.

More specifically, it involves the conceptualization, design, development, evaluation and application of
innovative ways to use ICTs in the rural domain, with a primary focus on agriculture and allied fields.
Provision of standards, norms, methodologies, tools as well as development of individual and
institutional capacities, and policy support are all key components of e- agriculture.

Access to the right information at the right time through the right medium is crucial for people involved
in the agricultural sector. This includes farmers, fishers, foresters, policy makers, industries and other
actors in the agricultural value chain. Increasingly, the challenges faced by small holder farmers as a
result of climate change, irregular rainfall patterns, attack of pest and the onset of diseases, drought,
desertification are detrimental to the agriculture sector’s goals.

However, opportunities exist through innovative ICT solutions to address a number of these challenges.
In recent past, the role that ICTs play in promoting innovation in the agricultural sector has been
phenomenal and potentially transformative. Smallholder farmers, particularly women and youth
involved in the sector, have a huge advantage when the right ICTs are induced into the agricultural value
chain. The access to the right information at the right time gives them the capacity to make informed
decisions that would improve their livelihoods, make agri-business more attractive and play a major role
in ensuring food security.

The rapid growth of mobile voice and internet globally provides new avenues to share and access
information. In Sudan, there are 29.5. million mobile subscriptions (86%); total tele-density (mobile and
fixed) is 34%; 34% internet access in terms of households; and 19.1% broadband in terms of population
with the fixed broadband connectivity being 3% while the mobile broadband connectivity comprised a
significant 16%.

Digitization has provided the capability for convergence of these traditional network technologies and
the emerging ones (e.g. Machine to Machine (M2M), Internet of Things (IoTs]) using information
technology platforms (e.g. mobile apps, data analytics). These networks when combined with data
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availability, required applications and the right enabling environment, can unleash the tremendous
innovation potential of the Sudan agriculture sector.

The cross-sectoral nature of ICTs propels growth in other sectors that can be further leveraged by the
Agriculture sector. Use of data gathering and data analysis by weather department can make micro
insurance for the agriculture sector more efficient. The deployment of mobile banking and mobile money
by the Telecom and Banking sector can significantly address financial and transactional challenges for
the rural communities. The two combined can create a base for providing social safety net for people
involved in agriculture sector activities. E-government services too can provide packages of services as
well as guidelines critical for e-agriculture growth in the country.

While in many farming communities people in different farming system of Sudan still rely on feature
phones, which offer mainly voice and text services, smartphone access are becoming affordable and
their use is increasing. Social media platforms such as Facebook, WhatsApp, Twitter, etc., are becoming
services of common use. The rapid growth of broadband, especially mobile broadband provides a great
opportunity for the agricultural sector. Also, access to Internet at the telecentres with guided assistance
can significantly improve livelihoods and reduce human work intervention to the minimum. With added
banking services, the potential is manifold.

In terms of service capabilities offered by ICTs, new technologies pave the way to advance the services
from ‘push’ (e.g. radio, television, SMS) and ‘interactive’ services (e.g. Government to Customer(G2C)
services, interactive website) further on to transactional (e.g. mobile payments, banking services,
payment platforms) and finally connected services. (e.g. a network of sensors and databases integrated
over secure platforms monitoring and offering services on various devices and providing timely,
accurate and real-time information). Transactional capabilities are the key to linking revenue to services
being offered over ICT platforms.

More specifically, e- agriculture has the potential to meet the agricultural goals of Sudan by contributing
in the following areas:

Improving national agricultural research systems.

Improving National Agricultural Information Systems within the framework of the impact chain.
Facilitating trade and domestic market access.

Improving agricultural extension and advisory services.

Promoting sustainable farming practices.

Improving postharvest handling and logistics.

Enhancing disaster management and early warning systems.

Facilitating financial inclusion, credit, insurance and risk management schemes.

Advising policies and monitoring effective implementation.

Improving data availability and analysis for food safety and traceability.

Enhancing linkage between government, researchers and producers which in turn facilitates
effective policies.

Improving farmers’ incomes and productivity on a sustainable basis.
Enhancing knowledge management and access to information.
Improve Forest Governance

Using ICT for Remote Sensing, Crowdsourcing, and Big Data to Unlock the Potential of
Agricultural Data

e Using ICT for Land Administration and Management

The agriculture sector forms the centre stage in the Sudan’s development agenda with about 70% of
population engaged in agriculture. It is an essential pillar for rural development. The country also has a
vibrant ICT sector with some e-agriculture solutions in place or in pipeline, and is very keen on
harnessing its potential. The wide adoption and awareness of ICTs in Sudan not only in agriculture but
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also in other critical areas such as telecom, banking, e-governance etc. provides transformative potential
for agriculture stakeholders to leverage upon. It is also characterized by significant roles played by
individuals, public enterprises, private sector, and international development and donor agencies. A
vision for ICT deployment in this sector, therefore, needs to build upon the development across multiple
sectors while recognizing the varying expectations and roles of different types of stakeholders.

The ICT in Agriculture (updated version 2016) and the FAO-ITU framework for development of e-
agriculture vision entails establishment of an e-agriculture Steering Committee and Task Force;

e Understanding the national agriculture goals, priorities and challenges;

Development of an initial e-agriculture vision;

Detailing the e-agriculture outcomes to meet the vision; '

Analysing the ICT solutions that can realize the outcomes; and '

Refining and finalizing the e-agriculture vision and outcomes.

A national approach to e-agriculture developed in an inclusive manner, involving representatives of all
critical stakeholders, will ensure that adequate national awareness is raised and that the key stakeholder
groups are engaged. In addition, this will also ensure that ICT challenges such as access and use
(including costs, applications and quality) posing as hindrances, notably in rural areas and across sectors,
are identified and tackled at a higher level in a systematic manner. This would also apply to other sectors
critical to agriculture. Such strategic alignment will result in better sustainability of solutions, cost-
effectiveness and their wider adoption.

A national approach will also help improve the coordinated planning and funding of e-agriculture
solutions/service development, avoid duplication and the waste of resources. ICT for agriculture projects
are sometimes duplicated in different ministries, agencies as well as service providers targeting the same
stakeholders. Systematic effort in planning and setting up a national e-agriculture approach allows for a
streamlining of government efforts, ensuring the judicious use of scarce resources while providing a
clear direction to the private sector, donors and other stakeholders.

Furthermore, the process of developing a national e-agriculture approach may reveal the need for related
institutional changes or adjustments and instituting an ICT interoperability framework leading to an
enabling regulatory environment for the deployment, adoption or integration of innovative technologies.
The elaboration of such an approach offers the opportunity not only to raise awareness but also to clarify
the main components and potential benefits of e-agriculture for the vast majority of stakeholders and
their role in realizing that potential.

The work on e-agriculture strategy started in 2014, where initial issues and challenges were identified.
In August 2017, the Ministry of Agriculture and Forestry in Collaboration with FAO RNE Office and
support from National Information Centre and National Telecommunications Corporation organized a
one-day expert workshop to lunch the work of development of the National E-agriculture Strategy. In
October 2017, the Ministry of Agriculture and Forestry in Collaboration with FAO and CARDNE
organized a three-day experts workshop on the “role of ICT in Agriculture: current and future prospects”.
The two workshops and series of meetings done by the e-agriculture governance framework in Sudan
that been established comprised of a Leadership Committee, a Steering Committee and a Task Force,
discuss issues related to lesson learned, succeed stories and good practice e-solutions in agricultural and
rural development, food security, value chains, markets and marketing, finance that related to
development of the National E-agriculture Strategy.

These Key stakeholders, from the policy makers, public and private sectors, identified issues and
challenges pertaining to the agriculture sector in Sudan and the result of the brainstorming, were
identified under these following 8 categories:

. Policies, guidelines and regulatory frameworks

. Resource constraints
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Value chain, farm inputs and logistics

Natural resource management and climate change
Marketing and financing

Data availability, accessibility and reliability
Knowledge, information and awareness

Lack of services

3. SUDAN AGRICULTURAL SECTOR CHALLENGES:

A. | Policies, guidelines and regulatory frameworks

1 | Lack of a consistent and long term national agricultural policy

2 | Lack of a comprehensive national agricultural production plan (presently available)
3 | No adequate/suitable subsidy schemes

4 | Lack of clear ICT policy for agriculture information dissemination

5 | No proper value chain certification scheme (e.g. quality seeds, planting material)
6 | Lack of schemes for seed industry development

7 | Inadequate framework for land use and development

8 | No certified price (minimum guarantee price) for agricultural products
9 | Inadequate enforcement measures on biodiversity

10 | Inadequate enforcement of Soil Conservation Act

11 | Inadequate enforcement of Pesticide Act

12 | Inadequate enforcement of Land Rights

13 | Inadequate enforcement of other legal frameworks

14 | Inadequate enforcement for quality control of agriculture products

15 | Inadequate enforcement measures on plant protection

16 | Inadequate framework for IPR on plant variety

17 | Inadequate legal framework for seed transfer, quality etc.

B. | Resource constraints

18 | Lack of coordination and integration among the related organizations
19 | Inadequate finance, human resources & infrastructure

20 | Slow process of research and development

21 | Inadequacy of subject matter specialists and research staff

22 | Insufficient opportunities for capacity building of public servants

23 | Inadequacy of extension and surveillance staff

24 | Unavailability of resources to implement, maintain and update databases
C. | Value chain, farm inputs and logistics

25 | High involvement of middlemen

26 | No value addition on farm and off farm

27 | Post-harvest losses

28 | Insufficient supply of agricultural inputs

29 | Lack of improved varieties

30 | Poor genetic diversity of crop varieties (Germ plasm)

31 | Poor product quality at harvesting

32 | Lack of suitable machineries / mechanizations
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33

High cost for labor

34

Lack of safe / quality agro-chemicals

35 | Lack of facilities post-harvest (pack houses, packing material, certified farm fields, cold storage etc.)
36 | Inadequate infrastructure (transport, road)

37 | Lack of telecom network infrastructure

38 | Seasonality of production

39 | Overproduction and off seasonal production

D. | Natural Resource Management and Climate Change

40

Underutilization of agricultural land

41

Soil degradation / poor soil conservation

42

Water pollution

43

Climate change impact

44

Natural disasters

45

Lack of irrigation water

46 | Environmental hazards

47 | Threat of desertification

48 | Poor management of agricultural and animal waste

49 | Extreme weather events and biotic and abiotic stresses (Climate change unpreparedness)
50 | Poor water management/ Silt depositions/ water conservation

51 | Low productivity of land

E. | Marketing and financing

52 | Inadequate marketing, unavailability of facilities

53 | Pricing discovery / behavior

54 | Lack of proper market access (strategies, channels etc.) for farmers
55 | Improving insurance schemes

56 | Market demand, supply and consumer requirements

57 | Credit and loan availability

58 | Lack of information on buyers and producers

59 | Lack of international branding (e.g. Ceylon) for local products

60 | Lack of Geographic Indicators (GI) branding for products from Sudan
F. | Data availability, accessibility and reliability

61 | Inadequate real-time data on pesticides, Maximum Residue Limit (MRL)
62 | Inadequate real-time data of food production in the country

63 | Inadequate real-time data on food demand

64 | Inadequate real-time data on land availability and land use

65 | Inadequate real-time data on agro-meteorology

66 | Lack of agriculture information sharing amongst stakeholders

67 | Unreliability of data

68 | Lack of inventory on biodiversity information

69 | Inadequate data storage, forecasting and analytical framework

70 | Inadequate availability of data for insurance schemes

71 | Inadequate data for land use

72 | Inadequate data for seed and plant demand
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G. | Knowledge, information and awareness

73 | Lack of real-time information on pest population and disease

74 | Inadequate information dissemination on pests and disease

75 | Diagnosis of pests and diseases, and early response

76 | Public awareness program

77 | Poor mechanisms for technology dissemination

78 | Farmer attitudes (awareness on new schemes, technology adoption etc.)

79 | Lack of knowledge on international market standards

80 | Lack of public awareness on quality standard

81 | Poor access to Good Agricultural Practices (GAP) and organic certification standards

82 | Lack of awareness on safe crop husbandry (Green houses, poly tunnels)

83 | Overuse of inorganic fertilizer and abuse of chemicals

84 | Non-compliance to Government / institutional recommendations

85 | Food habits of the general public

86 | Lack of collective approach in farmer community

87 | Lack of knowledge on climactic change

88 | Youth moving away from agriculture

89 | Lack of information and awareness on financial and insurance schemes

90 | Inadequate linkages between researchers, extension system and farmers

91 | Improve education on agriculture at school and university level

H. | Lack of services

92 | Need efficient emergency advisory services

93 | Poor weather forecasting system

94 | No proper risk management system

95 | Need efficient quarantine and taxonomic facility

96 | No traceability mechanism for pesticide misuse

97 | Poor status of IT applications for agriculture

4. POROPSED AND EXISTING E-SOLUTIONS

E-agriculture Strategy would be built on the existing solutions developed through Field/Regular
Programs/Projects. Some of the potential applications of ICTs that could be considered to improve
existing agriculture system information collection, efficiencies and services in Sudan include:

e Mobile based integrated agriculture advisory service: An integrated ICT approach is required to
streamline and strengthen agriculture extension and advisory services including call centers, SMS
service (push and pull), field problems diagnostic tools, field visits of extension staff, experts’
consultancies and progress monitoring.

e Food crop forecasting and marketing information service: Real time information system for
cultivation extent and yield forecasting is an urgent need to monitor the progress of National Food
Crop Production Program. This information is also important to strengthen the value chain in
agriculture to avoid over production or scarcity of food crop production in the country.
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Pesticide registration and pesticide information e-service: Registration, marketing and use of
pesticides are governed by the Pesticide Registration Act and implemented by the Office of Registrar
of Pesticides of the DOA. Pesticide testing and registration process can be monitored through an
information system, which may increase awareness to pesticide companies, administrators and
policy makers. Pesticide recommendations with relevant information can be transferred through an
e-service.

Plant protection e-service: Pest and disease diagnostic tools can be introduced as mobile and web
based applications. This may reduce the over use of pesticides and promote Integrated Pest
Management Methodologies.

Research information management system: Agriculture Research Corporation Policy compiles
information collected from research institutions, but there is a need to establish full-fledged
information system that enables research information to be shared among scientist and provides an
access to online repository.

Soil test results e-service: Agricultural stations provide soil-testing facilities to farmers. All results
are given manually and processes can’t be monitored. Web based and mobile based information
system can provide e-service for soil testing results as well as enable tracking progress.
E-agriculture library service: IMMCDs, video on demand, bibliography service will be effective
through an IT solution. E-learning mechanism could also be introduced through this system.
Natural resources management information services: Natural resource management centre of the
Ministry will implements Soil Conservation Act and Regulations. Access to e-applications and e-
reports related to the regulations should be available online. Access to soil and weather information
for different agro climatic zones can also be made possible through IT solution.

Plant genetic resources information service: Ministry has one of most important plant genetic
resource centre and information related to conservation could be made available online.
Agriculture diploma students’ information system: Ministry will conduct agriculture diploma
course at agriculture schools, which can be made available online to students. At the same time, e-
learning mechanism could be introduced to strengthen the agriculture education in the country.
Plant quarantine e-service: National Plant Quarantine Service (NPQS) of the Ministry is
authorized to implement plant quarantine regulations under the Plant Protection Act. The plant
guarantine offices have been located at the major seaport and airports. Imports and exports at those
locations are under control of the Custom Authority which plans to introduce a single window
platform. NPQS involves in issuing phytosanitary certificates to exporters as well as for searching
pest and disease risk in importing agriculture living material. There is a need for an information
system to monitor all plant quarantine activities at the seaport and airport.

Weather forecasting and advisory service: As climate change has adversely affected agriculture
sector, daily weather forecasting and advisory service (especially location specific services) will be
very useful to farmers. Such a system could be implemented as a joint program of the Natural
Resource Management Centre of the DOA and the Meteorological Department.

Land use and soil conservation mapping and e-information system: Land development and soil
conservation has been identified as crucial factors of agriculture in the country and such information
system may help all stakeholders in agriculture in improving the land information and use.
Geo-spatial information service: Establishment of geo-spatial information service will help the
Department of Agriculture, the Ministry of Agriculture and other stakeholders, to take correct
decisions based on real time information. It would also empower the current crop insurance scheme.
Farm Machinery e-information service: Farm mechanization is a high priority in accordance with
the present National Food Production Program. Proper ICT solution may increase the production,
distribution and use of farm machineries.

National Agricultural Investment Mapping System

National Agricultural Research Information Management System — Agricultural Research for
Development Network

Virtual Extension and Research Communication Network - VERCON
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Rural Development Communication Network - RADCON

Horticulture Information Support Network

Desert Locust Information System

