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TERMS OF REFERENCE (TOR) 

 

Title: Implementation of Water-Food-Energy nexus using digital technologies for local 

communities in Mozambique 

16 May 2022 

 

CTCN request reference number: 2022000005              

Country: Mozambique 

1 BACKGROUND INFORMATION 

The Climate Technology Centre and Network (CTCN) is the operational arm of the United Nations 

Framework Convention on Climate Change (UNFCCC) Technology Mechanism and hosted by the United 

Nations Environment Programme (UN Environment) in collaboration with the United Nations Industrial 

Development Organization (UNIDO) and supported by 11 partner institutions with expertise in climate 

technologies. The mission of the CTCN is to promote accelerated deployment and transfer of climate 

technologies at the request of developing countries for energy-efficient, low-carbon and climate-resilient 

development. 

These requests for Technical Assistance (TA) are being submitted to the CTCN by the National Designated 

Entity (NDE) of the respective country. The scope of services under these Terms of Reference shall be 

executed based on a restricted solicitation process. By mandate, only accepted Members of the CTC 

Network are eligible to execute the required services to implement the response. Should the bidder partner 

with another institution to deliver a minor part of the services described in these Terms of Reference, it is 

expected that the partner institution also joins the CTC Network. 

In case you are not a CTCN network member yet, you may bid for implementation of the technical 

assistance, subject to the condition that you submit your completed application for CTC Network 

membership before the bid closure and the same is acknowledged by the CTCN. Furthermore, the contract 

award – should your bid be selected – is conditional to your network membership application having been 

successfully approved by the Director of CTCN. Should the bidder partner with another institution to deliver 

the services described in these Terms of Reference, it is expected that the partner institution also joins the 

CTC Network. 

The maximum budget for this contract is USD 225,000.  

It is mandatory for the implementer(s) to allocate at least 1% of the budget to integrate a gender-approach 

to the activities. Please refer to the CTCN Gender Mainstreaming Tool for Response Plan Development for 

guidance at https://www.ctc-n.org/technologies/ctcn-gender-mainstreaming-tool-response-plan-

development. 

 

https://mobile.unido.org/owa/redir.aspx?C=2uKY4JSZEwcnUB3u0IvQciZizHD9e-GlwAQQ-rLhbaYENO043SnWCA..&URL=https%3a%2f%2fwww.ctc-n.org%2ftechnologies%2fctcn-gender-mainstreaming-tool-response-plan-development
https://mobile.unido.org/owa/redir.aspx?C=2uKY4JSZEwcnUB3u0IvQciZizHD9e-GlwAQQ-rLhbaYENO043SnWCA..&URL=https%3a%2f%2fwww.ctc-n.org%2ftechnologies%2fctcn-gender-mainstreaming-tool-response-plan-development
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2 CONTEXT OF THE ASSIGNMENT  

Notwithstanding the economic potential of Mozambique and the Zambezi Valley in particular, which 
translate into comparative and competitive advantages, the country has a high average illiteracy rate 
among the adult population compared to the average for the sub-Saharan region of around 53.6%, being 
higher in rural areas (65.7%) than in urban areas (30.3%) and more prominent in women (68%) than in men 
(36.7%) (IESE, 2015), this rate reduced to around 44.9% in 2015 with higher incidence in women (57.8%) 
compared to men in (30.1%) according to INE, which results in: 

• Lack of capacity and technical knowledge for handling animal manure and other mechanisms that 
enable the production and/or sustainable use of renewable energies. 

• Difficulty in disseminating and/or adopting sustainable technologies due to  
(i) Absence of a local budget allocated to management committees or associations to 

increase the efficiency of the implementation of Climate Resilience programs.  
(ii) Absence of a sustainable mechanism for the continuity of post-financing projects, 
(iii) Absence of inter-institutional coordination and an integrated vision. 

• Lack of basic information (about technical, environmental, economic, financial and social 
feasibility) on the technology diffusion process, which supports decision-making. 

 

Measures or efforts to overcome major barriers: 

• Improved research, implementation, dissemination, and adoption of innovative and sustainable 
technology. 

• Establishment of adequate Training programs for Technicians (teachers, extension workers) of the 
different Sectors responsible for implementing the Technologies, 

• Develop an efficient institutional mechanism, which optimizes the existing resources in the 
country, for the implementation of adaptation technologies. 

• Prioritization and Provision of Adequate Financial Resources for different sectors and different 
levels of governance. 

Identification of a Financial Model that enables sustainable and continuous research as well as the Diffusion 

of Technologies. 

 

Due to its geographic location, Mozambique is a country highly vulnerable to climate changes that are 

attributed to the long coastline, the existence of zones with altitude below sea level and inter-tropical 

convergence. In the period from 2018 to 2021, climate change manifests itself through extreme weather 

events such as Cyclone Idai (2019), Keneth (2019), Ana (2021), which caused 648 deaths, 1763 injuries, 

273854 homes affected, 112 health units, 3984 classrooms destroyed, 376817 students affected and 

770866 hectares of diverse crops were lost, droughts and floods associated with changes in temperature 

and rainfall patterns up to 279mm in 24 hours. The impact of extreme events is predicted to worsen in the 

future. This will affect the most vulnerable sectors which include agriculture, water resources and energy. 

 

Future projections indicate that climate change will negatively affect productivity because of the 

deterioration of the production environment and, consequently, the region is highly dependent on 

agriculture and with a large part of the population in a situation of food insecurity. 
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Therefore, smart agricultural systems constitute all practices that help rural producers to restore degraded 

agro-systems and increase productivity, improve food security, adaptation and mitigation to climate 

change. 

 

It is estimated that 80% of producers in the Central region of Mozambique, specifically in the Zambezi 

Valley, use motor pumps in the irrigation process, which significantly contributes to water pollution through 

the spillage of oils, lubricants and fuel. The use of fuels fossil (charcoal and firewood) contributes to 

atmospheric air pollution through the emission of greenhouse gases, without putting aside the massive use 

of inorganic fertilizers in the production process, with negative impacts on the environment and on the 

food chain of consumers. In turn, rural producers face a decline in productivity associated with seasonality 

of production and the lack of knowledge of integrated techniques, which translates into reduced incomes, 

increased greenhouse gas emissions, reduced carbon sequestration, and livelihoods are under pressure 

from loss of resilience. 

  

The full text of the request submitted to the CTCN can be found here: https://www.ctc-n.org/technical-

assistance/requests/implementation-water-food-energy-nexus-using-digital-technologies 

 

The Response plan developed in collaboration with Mozambique can be found here: https://www.ctc-

n.org/content/implementation-water-food-energy-nexus-using-digital-technologies-local-communities-0  

The specific activities are detailed in section 3. 

3 OBJECTIVE OF THE CONTRACT 

The objective of this Technical Assistance is to develop a fit for purpose system for one selected farm in the 

including the Zambezi Valley in Mozambique that will include aquaponic, biodigester, bio composting, and 

hydraulic management systems (including water storage and solar pumping integrated systems for drip 

irrigation).  

The TA will unfold through the following sequence of outputs:   

1. Diagnose the need of the local farmers and benchmark international best practices 

2. Develop a complete flowchart of the system that will include the collection and pumping of the 

water through photovoltaic system, the use of integrated reservoirs for fish production coupled 

with horticulture (Aquaponics), the generation of compost, and the generation of biogas and 

biofertilizers as well as organic food for the selected farm 

3. Define a cost estimation of the fit-for-purpose system 

4. Elaborate and disseminate training’s materials and workshops 

 

Scope and activities of the proposed contracted services 

https://www.ctc-n.org/technical-assistance/requests/implementation-water-food-energy-nexus-using-digital-technologies
https://www.ctc-n.org/technical-assistance/requests/implementation-water-food-energy-nexus-using-digital-technologies
https://www.ctc-n.org/content/implementation-water-food-energy-nexus-using-digital-technologies-local-communities-0
https://www.ctc-n.org/content/implementation-water-food-energy-nexus-using-digital-technologies-local-communities-0
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Once the contract is signed, the CTCN will organize a kick-off call among all relevant parties involved in the 

request to introduce the Contractor to the NDE and Proponent. This kick-off virtual meeting shall present 

the activities, their timeline and clarify roles and responsibilities.  

 

The Contractor shall undertake the following activities: 

 

Mandatory Output: Development of implementation planning and periodical reporting   

documents 

 

Mandatory Activity:     Preparing the consultancy work plan, periodical progress reports and final reports.    

 

Deliverable i: A detailed work plan of all activities, deliveries, outputs, deadlines and responsible 

persons/organizations and detailed budget to implement the CTCN response plan. The detailed work plan 

and budget must be based directly on the CTCN response plan included in the tender package, as per CTCN 

standard procedure in all technical assistances (In English). The response plan framework represents the 

basic common structure of the work.  

Deliverable ii: Based on the work plan, a monitoring and evaluation plan with specific, measurable, 

achievable, relevant, and time-bound indicators used to monitor and evaluate the timeliness and 

appropriateness of the implementation. The monitoring and evaluation plan should apply selected 

indicators from the Closure and Data Collection report template and enable the lead implementer to 

complete the CTCN Closure and Data collection report at the end of the assignment (in English). 

Deliverable iii: A two-page CTCN Impact Description formulated in the beginning of the technical assistance 

and update/revised once the technical assistance is fully delivered (a template will be provided) (in English) 

Deliverable iv: A Closure and Data Collection report completed at the end of the technical assistance (a 

template will be provided) (in English) 

 

 

Output 1: TA coordination mechanism established and inclusive stakeholder working group 

formed 

 

Activity 1.1: Map relevant stakeholders and establish a stakeholder working group 

The activity will identify relevant stakeholders among governmental institutions at the national and sub-

national levels, agriculture, and water sectors, as well as renewable energy technology experts, private 

sector, civil society, academic institutions, and beneficiaries. 

 

Activity 1.2:  Create a stakeholder working group for the implementation of the Technical Assistance 

The working group shall be limited in number (6-8 persons maximum) and shall maintain a gender balance 

and an adequate representation from vulnerable groups. It will provide a technical overview and a high-

level guidance at every stage of the implementation of the technical assistance. This stakeholder working 
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group will include at least the NDE and the project proponent and should involve high level decision makers 

(from the ministry of water, agriculture, and renewable energy for example), as well as representation of 

the future users of the system (farmers in the selected area) and governmental officer of the selected 

commune. 

 

Activity 1.3: Conduct an inception meeting with the stakeholder working group  

An inception meeting will be organized, in-person, in the presence of at least one international expert, to 

present the goals, milestones, anticipated deliverables, and the role of the stakeholder working group.  

Outcomes of the inception meeting will be fed into the implementation plan elaborated under Activity i of 

the Mandatory output. 

 

Deliverable 1.1: Stakeholder mapping report containing a complete stakeholder list. 

Deliverable 1.2:  List of the members of the stakeholder working group with their name, position, respective 

entities, contact details, role, and sector of expertise.   

Deliverable 1.3:  Minute of the inception meeting with photos, list of participants, material used for the 

implementation 

 

 

Output 2: Diagnose the need of the local farmers and benchmark international best practices 

 

Activity 2.1: Benchmark international best practices of this kind of holistic systems, including 4 components: 

aquaponic, biodigester, bio composting, and hydraulic management systems (including water storage and 

solar pumping integrated systems for drip irrigation) 

During this activity, the implementer will benchmark international best practices of smart-agriculture 

processes that capture and pump water through photovoltaic systems for integrated fish production 

reservoirs coupled with horticulture (Aquaponics) integrated with animal production units (cattle, swine, 

goats and chickens), for the production of biogas, bio fertilizers and organic compounds, globally but with 

a special focus on countries with similar socio-economic, geographic and climatic conditions. The objective 

of this exercise is to analyze whether such systems have already been built in the country or elsewhere, 

gather useful lessons learnt, identify potential risks or barriers to be considered during the design phase of 

the system.  

 

Activity 2.2: Assess the needs of the future users 

The implementer will organize an on-site data gathering to visit at least 20 farms: Moatize (04), Mutarara 

(01), Barue (01), Chimoio (01), Vanduzi (02), Susundenga (01), Nhamatanda (02), Dondo (01), Gorongosa 

(01), Caia (04) and Nicoadala (02), to understand the current practices in all the concerned sectors of this 

TA, including: 

- Energy needs of these farms by month and consumption pattern 

- Water needs of these farms by month and consumption pattern  
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- Size of agricultural lands (hectares)/ variety of crops/ number of harvests per year 

- Nº of heads for animal farms /animal raised / food required per year in tons. 

- Losses suffered by year (for the crops and the animals) and reasons 

- Perspective of growth for the farms? 

- Nº of members of the family  

- Etc. 

 

These activities shall enable the implementer to fully understand the context of the local farmers (which 

will be the baseline) and based on this baseline, understand their needs and expectations on energy, water, 

animal food which will directly impact the size of the water management system required, as well as the 

biodigester and bio-composting components. This on-site visit should also enable the implementer to start 

prioritizing the farm for which a fit-for-purpose system could be designed.  

 

Activity 2.3 Organize a stakeholder consultation meeting at local level to select the unique farm for which 

a fit-for -purpose system will be designed. 

Following the discussion held by the stakeholder working group, another meeting, in the presence of the 

future users will be organized to select from the list of 5 farms, the unique site for which a fit-for purpose 

system including the collection and pumping of the water through photovoltaic system, the use of 

integrated reservoirs for fish production coupled with horticulture (Aquaponics), the generation of 

compost, and the generation of biogas and biofertilizers as well as organic food will be designed.  

At the end of this meeting, one farm would have been consensually selected to benefit from a fit-for 

purpose system design.  

 

Activity 2.4 Map the selected farm 

The implementer will use existing satellites data, GIS, cadastral data, topographic analysis to map the area 

of the selected farm in a very precise manner. In case such data would not be available, the implementer 

would analyze the possible options (including the use of drones for example) to map the selected area. 

 

Deliverable 2.1:  Technological benchmarking of most suitable international best practices 

Deliverable 2.2:   

2.2 a. Needs assessment of the future users of the technology.  

2.2 b. Minute of the on-site visit 

2.2 c. Excel gathering primary data 

Deliverable 2.3:  Stakeholder consultation at local level to select the farm for which the holistic system will 

be designed. 

Deliverable 2.4 Mapping of the selected area 

 

 

Output 3: Develop a complete flowchart of the system that will include the collection and pumping 

of the water through photovoltaic system, the use of integrated reservoirs for fish production 
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coupled with horticulture (Aquaponics), the generation of compost, and the generation of biogas 

and biofertilizers as well as organic food for the selected farm 

 

Activity 3.1:  Draft the possible architecture of the system for the selected farm  

Based on the previous activities, the implementer will start to design the architecture of the expected 

system that would ensure the collection and pumping of the water through photovoltaic system, the use 

of integrated reservoirs for fish production coupled with horticulture (Aquaponics), the generation of 

compost, and the generation of biogas and biofertilizers as well as organic food as a fit-for -purpose system 

for the selected farm.  

The architecture of the fit-for-purpose system should include, at least, but not limited to, all the 

components defined in the graphic provided below.  

 

 
 

▪ Collection and pumping of water through photovoltaic systems: it will be done next to the artificial 
or natural water source for the integrated fish production reservoirs, by means of a pump powered 
by photovoltaic systems. To make irrigation management sustainable, the system will be 
automated through the installation of a soil sensor module /relay module using megatronics 
technology. It will allow for availability of water for watering animals, filling fishponds and domestic 
consumption. 

▪ Integrated reservoirs for fish production coupled with horticulture (Aquaponics): the circular tanks 
will be used for raising fish and fertigating vegetables (tomatoes, onions, peppers, cucumbers, 
potatoes, lettuce and green beans), thus developing, technical capacity of rural producers and 
extension workers on construction and management of integrated systems. To complete the 
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system, circular fish tanks will receive a hydraulic ram (CH) and the respective discharge valve (VD) 
that will be coupled to the drip irrigation system for the renewal and drainage of water from the 
interior of the reservoir and to irrigate an area of 5000m2 for vegetable production (tomatoes, 
peppers, cabbage, carrots) which allows the production of expected 9.1 tons of food and 
generating a revenue of 223,875.00MZN/cycle expected.  

▪ Animal production units, production of biogas, biofertilizers and organic compounds: From the 
animals raised by the producers, in facilities (such as goat, pen, pigsty and aviaries), built locally, 
the manure will be re-used to feed fish and generate biogas, biofertilizers and production of organic 
compounds, as a form of manure management and reduction of greenhouse gas emissions. The 
biodigester will allow the monthly production of biogas. This biogas should allow the beneficiary to 
prepare at least three meals a day, which generates savings around 1,600.00 mts/month. It will 
also have a homogenization and biofertilizer tank, a purification and moisture removal system. 

 

At least one operational system will be designed, and in case that different configuration could be used, a 

maximum of 5 system designs will be produced.  

 

Activity 3.2: Conduct a stakeholder working group meeting 

A stakeholder meeting will be conducted, in-person, to discuss the draft design of the system in presence 

of the stakeholder working group and the owner of the farm. Based on these discussions, one architecture 

should be selected, and improvements should be done to this architecture design.  

The stakeholder working group will discuss, comment, prioritize, improve the design of the system, identify 

possible other needs, risks, opportunities that should be taken into consideration in the architecture of the 

system.  

 

Activity 3.3: Review the selected architecture 

The implementer will review the architecture based on the selected design and comments gathered during 

the previous consultation meeting and will circulate the revised version of the system to the stakeholder 

working group and owner of the farm for further review, comments, improvements, until reaching a 

consensual approval on the architecture of the system. 

 

Activity 3.4: Select appropriate technologies and elaborate fact sheets of each component of the system 

Once the architecture of the fit-for-purpose system will be approved by the stakeholder working group and 

the owner of the farm, the implementer will prepare fact sheet of all the components that are necessary 

to the system. For each component, the implementer will benchmark the best technologies (selecting 

brands and products). The results of this process will be synthetized under matrices that will clearly 

demonstrate which technologies could ensure the different functions defined in the architecture. The 

report will also rank the technologies based on the results of the technology fact sheets and comparative 

matrices. Finally, the report will recommend the use of, at least one and maximum 3 technologies with 

clear explanations for the reasons of this choice, for each of the component of the system.  

 

Activity 3.5: Organize a stakeholder consultation to select the technologies  
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An in-person meeting will be held with the stakeholder working group and the owner of the farm to present 

the existing technologies that could be used for the implementation of the system. When different 

technologies are available, the implementer should explain the pros and cons of the different options. The 

objective of this workshop will be to identify and select which technology should be used in the fit-for 

purpose system designed for the selected farm. Based on this selection, the implementer will be able to 

start working on a detailed cost estimation of the system. 

 

 

Deliverable 3.1:  Draft architecture of the system for the selected farm (up to 5 possible options) 

Deliverable 3.2: Minute of the stakeholder meeting minute with photos, materials, list of participants 

disaggregated by gender 

Deliverable 3.3: Review of the architecture of the system until it is consensually approved by the 

stakeholder working group and the owner of the farm 

Deliverable 3.4:  Fact sheets of the technologies that should be used for each component of the system 

Deliverable 3.5:  Minute of the stakeholder meeting minute with photos, materials, list of participants 

disaggregated by gender and the list of selected technologies for each component. 

 

 

Output 4: Define a cost estimation of the fit-for-purpose system 

 

Activity 4.1: Define cost estimation of the identified technologies under the configuration designed 

The cost estimation should include all the components of the system and provide the estimated costs per 

unit as well as implementation and maintenance cost in the selected area of Mozambique. The details of 

the cost should consider the remoteness of the area, the size and configuration of the system, the need of 

the farm. It should estimate the budget required to implement and operate the system composed by 

different component including the collection and pumping of the water through photovoltaic system, the 

use of integrated reservoirs for fish production coupled with horticulture (Aquaponics), the generation of 

compost, and the generation of biogas and biofertilizers as well as organic food.  These include only for the 

solar powered irrigation system at least the following elements:  

- Cost of PV panels (per unit and at scale) 
- Cost of the pumps. 
- Cost of filtration, fertigation, water storage (if necessary)  
- Solar pump: unit and at scale 
- Pump controller  
- Electric cables 
- Pump installation 
- Monitoring equipment  
- Cost of maintenance (for each component a clear description of how often spare parts should be 

replaced and costs of these pieces)? 
- Cost of installation  
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- Cost of operation  

Same deep analysis will be done on the aquaponic component, the generation of compost, biogas, 

biofertilizers and organic food.  

This study will also include the annual savings expected (in energy and USD), the payback period in 

Mozambique. 

The cost analysis should be established for the full life period of the technology with the longest life period 

 

Activity 4.2: Organize a workshop with the stakeholder working group and the owner of the farm 

An in-person meeting will be organized to present the results of the cost analysis and start reflecting around 

the best business models that could be used to finance the pilot.  

 

Activity 4.3: Design a business model in cooperation with the selected farm  

The implementer will work closely with the owner of the selected farm to define a suitable and sustainable 

financial model for the implementation and the operation of the system. This model will try to highlight the 

budget that would need to come from external sources and which costs (operation costs for example) 

should be assumed by the owner of the farm. This analysis will obviously consider the benefits expected to 

be extracted from the products of the farm (less needs in animal food purchase, increase use of water 

which also impact the agriculture production and thus the revenues of the family), as well as the 

maintenance costs of the technology’s component.  

During this activity, the total cost of the system / m3 will be calculated. It will be compared to the resources 

of the owner of the farm and adjusted until the business model matches the needs of the farmers and their 

ability to pay. 

 

Activity 4.4: Business model Validation workshop  

During the validation workshop, the draft business model will be explained to the restrictive working group, 

as well as the representatives of the financing sector.  

The objective of this meeting will be to present the business model to local financial institutions to 

understand whether this model could be approved by the financial institutions or if some efforts should be 

made to reduce part of the risk and reach the financial institution support in testing the system in the 

selected farm.  

Following the meeting, should any changes need to be applied to the business model to consider comments 

received during the workshop, the changes will be made, and the revised business model will be circulated 

to the stakeholder working group for review and the owner of the farms and the financial institutions that 

demonstrated interest in this initiative.  

Deliverable 4.1: Cost estimation of the fit-for purpose system 

Deliverable 4.2:  Minute of the workshop 

Deliverable 4.3:  Draft business model 

Deliverable 4.4:  Minute of the workshop with the financial sector representatives 
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Output 5: Elaborate and disseminate training’s materials and workshops 

 

Activity 5.1: Prepare 3 sets of dissemination materials to spread knowledge about SPIS and the “pay as you 

irrigate model” to the users, to the investors and to the municipal officers 

1/ Dissemination materials targeting users (smallholder farmers) 

The focus of this dissemination material will be to present to the smallholder farmers the advantage of the 

holistic system, as well as the way the technology and business model designed could be used to support 

the implementation of the system.  

It is expected that this material will be a brief video (1mn / 1mn30). The narrative will be in Portuguese with 

subtitles in English.   

This material will be diffused during the stakeholder consultation planned in activity 5.2 and will also be 

delivered in an electronic version will be delivered to the NDE under the format of their choice (iCloud, 

WeTransfer, USB key, else). 

Dissemination materials to investors 

This material should be a PowerPoint designed in English with a presentation of the technology and its 

advantages, and a detailed description of the business model. This material will be targeting investors, 

banking institutions, and the private sector specialized in irrigation and solar energy.  

This material will be printed in 25 copies and distributed to the main investors/banking institutions and 

private sector present during the workshop planned in activity 5.3.  

 

Dissemination material to national and municipal officers 

This material will be a report connecting the Technical Assistance with the national priorities of the 

countries. It will describe the benefits of the technology on the nexus Climate Change, food security  - water 

management, and women empowerment. It will also present a summary of the previous report and explain 

why this system including different component is relevant for smallholder farmers in Mozambique, and 

finally the business model that could be used by smallholder farmers. Finally, this report will also include a 

section on the next steps that should be taken by the government to scale up this technology within the 

country, including enabling environment considerations (need for a framework, standards and 

certifications of the technology, etc.).  This report will be printed in 8 copies (one for each member of the 

stakeholder working group) and an electronic version will be delivered to the NDE under the format of their 

choice (iCloud, WeTransfer, usb key, else). 

Strategy for the use of these 3 materials 

Along with the material will come a dissemination strategy explaining how each material should be used 

and for which target population it has been created. The strategy will more specifically focus on the way to 

use the video prepared for the users: it will provide details on the channels to which it should be diffused, 

as well as the time of diffusion, along with an estimated cost of these options.  
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The strategy won’t be printed and only forwarded in an electronic format to the stakeholder working group. 

 

Activity 5.2: Organize a stakeholder consultation targeting smallholder farmers 
A stakeholder consultation meeting will be organized to introduce the system and the business model to 

the smallholder farmers of Zambezi Valley in Mozambique. The implementer will explain to the local 

farmers how the system works, what are the expected impact of the technology, how it could increase the 

resilience of the users, and provide food security. The implementer will answer any questions from the 

smallholder farmers.  

Invitations to this stakeholder consultation will be sent at least 10 days before the event and will be posted 

through different channels to ensure youth, women, farmers, youth, and all citizens of the Zambezi Valley 

in Mozambique are informed. 30 participants are expected during this workshop and the presence of at 

least one international expert is requested. 

 

Activity 5.3: Organize a stakeholder consultation workshop targeting the investors, private sector, and 
banking institutions 
A stakeholder consultation meeting will be organized to introduce the business model to the private sector 

and banking institutions of the country. The implementer will explain to the investors / financing entities 

how the business model has been designed. The implementer will answer any questions from the private 

sectors and banking institutions.  

Invitations to this stakeholder consultation will be sent at least 10 days before the event and will be posted 

through different channels to ensure a gender consideration. It is expected that the implementer will 

request the support of the NDE and Project Proponent to approach these stakeholders. Around 25 

participants are expected for this workshop in the presence of at least one international expert. 

 

Activity 5.4: Organise a training to Municipal and National officers 
A training will also be organized in the capital or in Zambezi Valley (to be defined) in the presence of the 

national and municipal relevant officers, including the ministry of agriculture, ministry of environment, 

ministry of water uses and protection, and else. During this workshop the technical assistance will be briefly 

explained, and the pilot projects will be communicated. Irrigation technologies functionalities will be 

explained to them, and the manual designed in activity 6.1 will be shared. The objective of this training is 

to create the capacity for these leaders to promote efficient irrigation technologies to the local farming 

communities. Around 20 participants are expected in the presence of at least one international expert. 

 

Deliverable 5.1:   

a Dissemination material targeting the users 

b Dissemination materials targeting the investors  

c Dissemination materials targeting the national officers 

d Dissemination strategy and planning. 
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Deliverable 5.2:  Minutes of the stakeholder consultation workshop with pictures, and a list of participants 

disaggregated by gender as well as materials used if any. 

Deliverable 5.3:  Minutes of the stakeholder’s consultation with the private sector and banking institutions 

with pictures, and a list of participants desegregated by gender as well as materials used if any. 

Deliverable 5.4: Minutes of the training to municipal and national officers with pictures, and a list of 

participants desegregated by gender as well as materials used if any. 

4 GENERAL TIME SCHEDULE 

CTCN technical assistance activities under this contract have an expected duration of up to fifteen (15) 

months from the contract signature. However, the bidder has the option of proposing a customized 

duration of the activities under this contract. The proposed plan for the implementation of activities and 

deliveries: 
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Goal:  Develop a suitable system including 4 components: aquaponic, biodigester, bio composting, and hydraulic management systems (including water storage and solar 

pumping integrated systems for drip irrigation) in Moatize of the Zambezi Valley in Mozambique.  

Outcome: The results of the TA will include the benchmark of international best practices for similar holistic systems, the development of a complete flowchart of the 

system, the definition of the specifications of each technology, a cost analysis, and the elaboration of a detailed business model. Finally workshops and capacity building 

sessions as well as dissemination materials will be developed.   
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Mandatory Output: Develop communication documents and implementation work plan   

Mandatory activities                

Mandatory Deliverables:                 

i) Implementation plan X               

ii) Monitoring and evaluation plan X               

iii) Impact description document (initial and final version) X              X 

iv) Closure and Data Collection Report               X 

Output 1: TA coordination mechanism established and inclusive stakeholder working group formed 

 

Activity 1.1: Map relevant stakeholders and establish a stakeholder working group 

 

               

Activity 1.2 Create a stakeholder working group for the implementation of the Technical Assistance 

 

               

Activity 1.3: Conduct an inception meeting with the stakeholder working group  

 

               

Deliverable:                

1.1 Stakeholder mapping report containing a complete stakeholder list. X               

1.2 List of the members of the stakeholder working group with their name, position, respective entities, contact 
details, role, and sector of expertise.   

X               

 
1 The project timeline can be adjusted according to the level of development of the participating country. 
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1.3 Minute of the inception meeting with photos, list of participants, material used for the implementation  X              

Output 2: Diagnose the need of the local farmers and benchmark international best practices 

Activity 2.1 Benchmark international best practices of this kind of holistic systems, including 4 components: aquaponic, 

biodigester, bio composting, and hydraulic management systems (including water storage and solar pumping 

integrated systems for drip irrigation) 

 

               

Activity 2.2 Assess the needs of the future users                 

Activity 2.3 Organize a stakeholder consultation meeting at local level to select the unique farm for which a fit-for -

purpose system will be designed. 

 

               

Activity 2.4 Map the selected farm 

 

               

Deliverable:                 

2.1 Technological benchmarking of most suitable international best practices   X              

2.2 a. Needs assessment of the future users of the technology.  

2.2 b. Minute of the on-site visit 

2.2 c. Excel gathering primary data 

  X             

2.3 Stakeholder consultation at local level to select the farm for which the holistic system will be designed.     X            

2.4 Mapping of the selected area     X            

Output 3: Develop a complete flowchart of the system that will include the collection and pumping of the water through photovoltaic system, the use of integrated 

reservoirs for fish production coupled with horticulture (Aquaponics), the generation of compost, and the generation of biogas and biofertilizers as well as organic food for 

the selected farm  

Activity 3.1 Draft the possible architecture of the system for the selected farm  

 

               

Activity 3.2: Conduct a stakeholder working group meeting 
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Activity 3.3 Review the selected architecture                

Activity 3.4 Select appropriate technologies and elaborate fact sheets of each component of the system 

 

               

Activity 3.5 Organize a stakeholder consultation to select the technologies  

 

               

Deliverable:                 

3.1  Draft architecture of the system for the selected farm (up to 5 possible options)       X         

3.2 Minute of the stakeholder meeting minute with photos, materials, list of participants disaggregated by gender       X         

3.3 Review of the architecture of the system until it is consensually approved by the stakeholder working group and 

the owner of the farm  

       X        

3.4 Fact sheets of the technologies that should be used for each component of the system         X       

3.5 Minute of the stakeholder meeting minute with photos, materials, list of participants disaggregated by gender and 

the list of selected technologies for each component.  

        X       

 

Output 4: Define a cost estimation of the fit-for-purpose system  

Activity 4.1: Define cost estimation of the identified technologies under the configuration designed                

Activity 4.2: Organize a workshop with the stakeholder working group and the owner of the farm 

 

               

Activity 4.3: Design a business model in cooperation with the selected farm  

 

               

Activity 4.4: Business model Validation workshop  

 

               

Deliverable:                 

4.1 Cost estimation of the fit-for purpose system          X      

4.2 Minute of the workshop           X      

4.3 Draft business model           X     
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4.4 Minute of the workshop with the financial sector representatives            X    

Output 5: Elaborate and disseminate training’s materials and workshops 

Activity 5.1: Prepare 3 sets of dissemination materials to spread knowledge about SPIS and the “pay as you irrigate 

model” to the users, to the investors and to the municipal officers  

 

               

Activity 5.2: Organize a stakeholder consultation targeting smallholder farmers 
 

               

Activity 5.3: Organize a stakeholder consultation workshop targeting the investors, private sector, and banking 
institutions 

               

Activity 5.4: Organise a training to Municipal and National officers                

Deliverable:                

       5.1 a Dissemination material targeting the users 

5.1 b Dissemination materials targeting the investors  

5.1 c Dissemination materials targeting the national officers 

5.1 d Dissemination strategy and planning. 

           X    

5.2 Minutes of the stakeholder consultation workshop with pictures, and a list of participants disaggregated by 

gender as well as materials used if any. 

            X   

       5.3 Minutes of the stakeholder’s consultation with the private sector and banking institutions with pictures, and a 

list of participants desegregated by gender as well as materials used if any. 

             X   

5.4 Minutes of the training to municipal and national officers with pictures, and a list of participants desegregated 

by gender as well as materials used if any. 

             X  

 

 

All drafts and final deliverables are subject to approval by the CTCN Climate Technology Manager before these can be considered as completed. 

Deliverables for Output 1 will be produced in English. Deliverables for the remaining outputs shall be produced in English, as requested by the 

project proponent.  
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5 PERSONNEL IN THE FIELD (PROFESSIONAL EXPERIENCE AND QUALIFICATIONS) 

The Contractor is expected to provide the services of a team that should ideally comprise the following 

competencies (see Section 4 in the Response Plan for a detailed description):  

Experts required Brief description of required profile 

International experts 

Team leader and expert in smart 

agriculture (I1) 

- Team Leader and expert in agriculture, smart agriculture, 
irrigation, biogas 

- Master’s in agriculture, water management, climate change 
adaptation, agriculture engineer, or similar. 

- At least 10 years of experience in the nexus agriculture, irrigation, 
food security.  

- At least 5 references demonstrating experience in the design and 
implementation of irrigation system, biogas system, aquaponic 
system, composting systems in developing countries.  

- Experience in capacity building, organizing workshops and 
capacity building 

- Experience in managing complex projects in the presence of 
various stakeholders. 

- Previous experience in Africa or in Mozambique will be valued.  
- Fluency in English is mandatory, Portuguese is a plus.  

Qualified women candidates are highly encouraged to apply. 

Economist (I2) - Master or above in economy, finance, management of companies, 

international economics, agriculture economics, renewable 

energy economics, water economics 

- Minimum of 10 years’ experience in designing business models  

- At least 5 references in the Pay as you use model.  

- At least 3 experiences in developing business models for the 

agriculture sector 

- Previous experience in Africa or in Mozambique will be valued.  

- Fluency in English is mandatory. Portuguese is an added value 

Qualified women candidates are highly encouraged to apply. 

Expert in solar irrigation powered 

system (I3) 

- Master or above in solar energy, solar irrigation system, water 

management, agricultural engineer, food production, or affiliate 

- Minimum of 10 years’ experience in irrigation for agriculture 

purposes 

- At least 5 references in designing solar water powered systems in 

developing countries.  

- Previous experience in Africa will be valued 

- Fluency in English and Portuguese is a plus.    
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The same expert(s) can be proposed to cover various profiles define under 

I3 to I6 if they can demonstrate the expected experience and expertise. 

Qualified women candidates are highly encouraged to apply. 

Expert in biogas system (I4) - Master or above in biogas, agricultural engineer, food production, 

or affiliate 

- Minimum of 10 years’ experience in biogas plant at design and 

implementation stage.  

- At least 5 references in designing small-scale biogas plants in 

developing countries.  

- Previous experience in Africa will be valued 

- Fluency in English and Portuguese is a plus   

The same expert(s) can be proposed to cover various profiles define under 

I3 to I6 if they can demonstrate the expected experience and expertise. 

Qualified women candidates are highly encouraged to apply. 

Expert in Aquaponics (I5) - Master or above in aquaponics, agricultural engineer, food 

production, or affiliate 

- Minimum of 10 years’ experience in biogas plant at design and 

implementation stage.  

- At least 5 references in designing small scale aquaponics plants in 

developing countries.  

- Previous experience in Africa will be valued 

- Fluency in English and Portuguese is a plus   

The same expert(s) can be proposed to cover various profiles define under 

I3 to I6 if they can demonstrate the expected experience and expertise 

 

Qualified women candidates are highly encouraged to apply. 

Expert in the generation of 

compost, biofertilizers as well as 

organic food (I6) 

- Master or above in biogas, agricultural engineer, food production, 

or affiliate 

- Minimum of 10 years’ experience in the elaboration of 

biofertilizers, organic food, compost 

- At least 5 references demonstrating experience in elaboration of 

biofertilizers, organic food, compost 

- Previous experience in Africa will be valued 

- Fluency in English and Portuguese is a plus   

The same expert(s) can be proposed to cover various profiles define under 

I3 to I6 if they can demonstrate the expected experience and expertise 

 

Qualified women candidates are highly encouraged to apply. 

National experts 
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Agriculture expert (N1) - Master or above in agriculture, food production, water 

management, agricultural engineer, or affiliate 

- Minimum 8 years’ experience in water management in 

Mozambique or East Africa.  

- At least 5 experiences in irrigation in Africa.  

- Presence in Mozambique desired or availability to travel 

frequently and for long periods. 

- Fluency in Portuguese is mandatory. Good level of English is 

valued.  

 

Qualified women candidates are highly encouraged to apply. 

Gender Expert – (N2) A Master’s or bachelor’s degree specializing in gender studies or other 

related field from a recognized university. At least 8 years of experience in 

mainstreaming gender benefits in development programs.  

Knowledge of energy efficiency and building sectors highly desirable.  

Qualified women candidates are highly encouraged to apply. 

 

The CVs of the respective experts assigned to this assignment by the Contractor must be provided. 

6 LANGUAGE REQUIREMENTS  

The working languages for the purposes of this assessment are English and Portuguese, thus an excellent 

command of English and Portuguese is required for the proposed personnel as defined in the previous 

section.  

All delivered documents must be of sufficient quality so that no further editing shall be required. 

7 BUDGET REQUIREMENTS  

Please, refer to the Response Plan approved available on this website: https://www.ctc-

n.org/content/implementation-water-food-energy-nexus-using-digital-technologies-local-communities-0  

All the activities, outcomes and outputs defined in the Response Plan need to be carried out by the firm 

and associated deliverables defined in the Response Plan will need to be delivered.   

It is highly recommended to maintain the budget categories “Workshops”, “International travel” and “Local 
travels” as defined in the section 4 of the Response Plan. This share of the budget should be used to support 
the in-person participation of the local stakeholders to the workshops and meetings as defined in the 
Response Plan.  
 
To ensure a successful implementation and proper interaction with national counterparts and 
stakeholders, it is recommended that enough days be allocated on site for most of the relevant activities.  

 

https://www.ctc-n.org/content/implementation-water-food-energy-nexus-using-digital-technologies-local-communities-0
https://www.ctc-n.org/content/implementation-water-food-energy-nexus-using-digital-technologies-local-communities-0

