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TERMS OF REFERENCE (TOR) 

DESIGN AND SCALE-UP OF CLIMATE RESILIENT WASTE MANA GEMENT AND ENERGY CAPTURE 

TECHNOLOGIES IN SMALL AND MEDIUM LIVESTOCK FARMS - REFERENCE NUMBER: 2015000061 

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 co-hosted by the 

United Nations Environmental Programme (UNEP) 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 development and transfer of climate 

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

development.  

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 describes the 

response to such a request. By mandate, only accepted Members of the CTC Network are eligible to 

execute the required services to implement the response.  

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 233,000. 

2 PROJECT CONTEXT 

The waste generated from the production process in the agriculture sector represents an opportunity to 

produce various products, including energy and biofertilizers, instead of representing a source of 

pollution for soils, water and air, with a negative impact on public health and biological diversity. Ecuador 

has requested technical assistance from CTCN to develop an implementation plan to design, pilot and 

deploy sustainable management models that harness energy from the manure of livestock production 

units.  

The technical assistance comprises five activities: 
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The first involves establishing a baseline that takes into account the local context and available 

information on the use and potential demand for biodigesters in Ecuador and analysing successful 

experiences of national biogas programmes in other countries.   

The second activity involves the technological and financial analysis of biodigesters in the subsectors and 

regions prioritized in the first activity, describing the inputs and outputs of the systems.  

The third activity involves the selection and installation of pilot biodigesters at livestock production units 

(farms).  The pilot biodigesters will involve various models in the subsectors and regions, helping establish 

dimensions, installation and maintenance methods, the monitoring of production and the use of by-

products (primarily biogas and biofertilizers), net emissions of methane and nitrous oxide from livestock 

activity, cost-benefit analysis of the technology and its contribution to income in livestock farming.  

The fourth activity covers the systematization and communication of the results and lessons learned from 

the technical assistance among the various stakeholders, including farming families, technicians, 

researchers, academics and politicians.   

The fifth activity consists of the monitoring and evaluation of the technical assistance. 

3 AIM OF THE CONTRACT 

The main objective of this technical assistance is to develop tools to support the future development of a 
sustainable biodigester sector in Ecuador, allowing the promotion and large-scale implementation of the 
technology in order to harness the potential of waste biomass from livestock production.  
 
A fully developed biodigester sector must involve farmers as both producers and users of waste biomass, 
the presence of appropriate technologies and certified technology suppliers able to meet the demand, 
and the provision of quality control, technical support, research and development, and the promotion of 
the technology and financial mechanisms to support its implementation.  
 
In this respect, it is necessary to consolidate the results of the technical assistance and share them with 
the main stakeholders and public and private sectors to allow them to be used as inputs in the PNABE1 
biodigester component.   
 
This primary objective involves a number of specific goals: 
• Surveying of the agricultural and livestock sector and the potential for manure production in 

Ecuador. 
• Estimating the technical potential for biodigesters in Ecuador by livestock subsector and region to 

define strategies for the implementation and promotion of this technology.  
• Analyzing the most suitable biodigester technologies for implementation in Ecuador, in line with the 

survey of the agriculture sector. 
• Monitoring of the installed pilot biodigesters for validating/certifying the most adequate 

technologies and generating inputs for technical users and decision makers. 

                                                           
1
 Ecuador’s National Biomass Programme (Programa Nacional de Biomasa de Ecuador, PNABE) 
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• Transferring results to stakeholders in the biodigester sector in order to provide an input for the 

development of policies and policy instruments to promote the implementation of biodigesters at 

the national level in the context of PNABE.    

4 SCOPE AND ACTIVITIES OF THE PROPOSED CONTRACTED SERVICES  

To get a better understanding of the objectives of the request for technical assistance, it is recommended 

that the Contractor refers to the complete Response Plan 2015000061 attached to this tender (original in 

Spanish; translated copy in English). Particular attention should be paid to the following sections: 

synergies and baseline setting, main partners, gender considerations, risk identification and mitigation, 

post-assistance plans and actions.  

Once the Contractor is contracted, the CTCN will organize a kick-off implementation call between all 

parties involved in implementation to introduce the Contractor to the Ecuadorian NDE (also proponent of 

the CTCN request), present the activities and timeline, and clarify the roles and responsibilities. 

 

Within the framework of this Contract, which shall be concluded within twelve months, the Contractor 

will produce the following 4 main outputs:  

I. A baseline to serve as a diagnostic of the country’s agriculture sector and the potential demand 
for biodigesters among small and medium producers. This baseline will also include an analysis of 
successful experiences of national biogas programmes in other countries (activity 1). 

II. A technological and financial analysis of the biodigester models developed and structured by 
livestock subsector and region, taking into account the national and local context. Part of this 
analysis will also include a quality control protocol for service providers (activity 2).  

III. An analysis of the potential for contributions of biodigesters in Ecuador to adaptation and 
mitigation of climate change (activity 3), based on the results of the following activities: 
instalment of demonstrative biodigesters; monitoring of the operations, and the maintenance 
and usage of biodigesters.  

IV. A suite of communication materials tailors to the specific set of actors in the livestock production 

chain, including inputs for developing the biodigester component in the context of PNABE, as well 

as a comprehensive final report comprising all deliverables and findings through this technical 

assistance (activity 4 and 5). 

 

Activity 1: Baseline and potential demand for biodigesters 

  

Activity 1 consists of producing a baseline on the context of the agriculture sector, the processing and 

externalities (positive and negative) of manure, the use of biodigesters and the potential demand for this 

technology by production subsector and region within Ecuador. The participation of men and women in 

the management and benefits of the processing of manure will also be included in this analysis.     
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Activity 1.1 Analysis of the context and identifying types of farms      

Deliverables:  

 A document outlining the state of the agriculture and energy sectors and the potential demand 

for biodigesters among small and medium producers, including a summary of discussions during 

meetings with the local groups.  (in Spanish) 

 

The Activity 1.1 consists of conducting a survey in the country focusing on the agriculture and energy 
sectors, as well as factors that influence environmental policy. This will be followed by a historic overview 
of the introduction of biodigesters in Ecuador, focusing on the most significant experiences that have 
been implemented and the use of biogas and biofertilizers. The objective of this analysis is to extract the 
lessons learned from the processes for the implementation of biodigesters in Ecuador.     
 
A diagnosis of the most common types of farms will also be defined by subsector and region, based on 
the following criteria: i) the area occupied by the farm; ii) land use; iii) number of animals; iv) climate 
conditions; v) system for the farming of livestock and estimated annual volume of manure produced; vi) 
system for the treatment of manure and destinations of by-products; vii) annual consumption and billing 
of electricity and LPG gas for production and domestic use; viii) for the consumption of wood, the time 
spent gathering wood and who carries out this task (men, women, young people, others) and the cost 
when it is purchased; ix) the role of men and women in managing manure and the daily use of biogas 
energy (where biodigesters are used); and x) applicable environmental legislation.  
 
This information will be gathered from secondary sources, such as the agriculture census for 2012 and 
technical reports of programmes and projects in Ecuador. Information will also be gathered on the 
subsectors (poultry, pork and bovine dairy) for the regions considered in the implementation. This will be 
done using focus groups, choosing at least five producers per regional organization from each production 
subsector. The key producers or informers will be chosen based on a range of criteria, such as willingness 
to participate, size (small or large producer as per the last national agriculture census), whether they have 
over 10 years of production activity, whether livestock farming is their main source of income and other 
criteria deemed relevant by the Contractor and the NDE. This diagnostic will be used to identify priority 
subsectors and regions for the following activities of the technical assistance as well as the potential 
demand for biodigesters.    
 
A document will be produced to present the state of the agriculture and energy sectors and the potential 
demand for biodigesters among small and medium producers, including a summary of perceptions gained 
from local stakeholders. 
 
 

Activity 1.2 Analysis of international biogas programmes 

Deliverable:  

 A publication outlining successful experiences of natural biogas programmes in Asia, Africa and 

Latin America, with the characteristics indicated in the description of this activity to be shared 

broadly as a public document (in English and Spanish) 
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A survey of secondary information on the experience of biogas programmes that have been implemented 

in Asia, Africa and Latin America will be carried out. Some of these may provide inputs for the 

technologies and help identify factors (from a technical, political, institutional, social, cultural or economic 

perspective) that have contributed to the successful adoption of biodigesters and therefore ensuring the 

sustainability of large-scale adoption and scaling up. The publication will also be include a national 

analysis of Ecuador’s existing policies and policy instruments with the potential to support the 

implementation of a biodigester component as part of PNABE in the future. The analysis will be between 

15 and 25 pages long. The Contractor will ensure the professional design of the publication (following 

CTCN publication guidelines), include photographs and provide English and Spanish version.  

 

Activity 2: Technological analysis of biodigesters  

Deliverables: 

 A technical report with the characterization of the inputs and outputs of the systems and the 

technological and financial analysis of biodigester models by subsector for the selected regions; (in 

Spanish)  

 A report on the quality control protocol for service providers (materials, equipment and technical 

assistance); (in Spanish) 

 Terms of References for each of the five biodigesters to be piloted (in English) 

 

A technical analysis of the biodigester systems will be carried out for the livestock subsectors and regions 
of Ecuador prioritized in activity 1, characterizing the inputs and outputs and the biodigester as a system. 
The information for each component will help determine the strengths and weaknesses for the 
improvement of the technology for future use in universities or public or private research centres.  
 
The document produced through activity 1.1 will be used to select a sample of farms based on the 
different types of farms based on criteria defined by the technical team for considering the variability of 
biodigester models. For each of the chosen production units, the inputs for the biodigester (in this case 
the manure by-product) will be described in terms of the following: i) livestock species from which the 
manure originates; ii) availability and quality; iii) processing prior to and during the loading of the 
biodigester (e.g. maturation, additives, manure–water ratio); and iv) implications of existing regulations 
for the handling and use of manure at the farm.   
 
The following information will be gathered for the outputs of the system: i) potential production and 
characteristics of the by-products of the anaerobic digestion process; ii) the potential use of by-products 
for domestic use and production; iii) the extent to which by-products replace energy sources and 
chemical fertilizers for biogas and biofertilizers, respectively; iv) the sale of by-products in line with the 
conditions of the production unit (e.g. location, topography, use of the soil, predominant crops, 
agricultural practices); v) implications for the regulation of the handling of by-products.   
 
Biodigester technologies will be analysed to identify the design preferences of potential users and local 
and climate factors related to the design.  Information will also be gathered on the suppliers side in 
relation to the materials and equipment, technical services for the installation and maintenance of 
biodigesters in Ecuador and the bodies responsible for certifying and monitoring the quality of the service 
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provided by these companies. Furthermore, the analysis will also define the models, size and costs of 
standard biodigesters in line with the type of producer at the subsector and regional levels.  
 
The biodigester models identified will be subject to a financial analysis to calculate the installation and 
annual maintenance costs, savings from the reduction in the consumption of other sources of energy 
(electricity, LPG, other) and chemical fertilizers.   Activity 3 will then analyse other indicators, such as GHG 
emissions and the replacement of fossil fuels and synthetic fertilizers.  
 
The provision of services related to the supply and installation of the biodigesters will be the 
responsibility of UNIDO. According to the analysis undertaken in activity 1 and 2, the contractor will 
prepare Terms of References containing the technology specification requirements for each of the five 
biodigesters that will be piloted, using UNIDO’s template (to be provided) . The Contractor should take 
into consideration that an estimated budget of USD 22,000 has been set aside for this procurement. The 
Contractor should be mindful of safety consideration when selecting the technologies to be piloted.   
After purchase and installation of the biodigesters by UNIDO, the ownership of the biodigesters will lie 
with the Ecuadorian Secretariat of Climate Change of the Ministry of Environment. 
 
 
Activity 3: Pilot biodigester implementation, monitoring and characterization 
Deliverables:  

 A method for monitoring the operation of the biodigesters 

 A document and PowerPoint presentation for training technicians and producers on the 

characterization of the operation of pilot biodigesters; (in Spanish) 

 A report and PowerPoint presentation for training technicians and producers on the use and 

maintenance of biodigesters taking into account gender considerations; (in Spanish) 

 A report and PowerPoint presentation for training technicians and producers on the contribution 

of biodigesters to the adaptation to and mitigation of climate change; (in Spanish) 

 A report on the training workshop for R&D technicians on the monitoring and characterization of 

biodigesters; (in Spanish) 

 
Biodigesters will be installed in at least five different locations. These locations will be reflective of the 
models and  subsectors and regions defined in activity 2 and will permit establish: i) the dimensions, 
installation and maintenance methods; ii) the monitoring of production and the use of by-products 
(primarily biogas and biofertilizers); iii) net emissions of GHGs (methane and nitrous oxide) from livestock 
farming; iv) the participation of men and women; v) the cost-benefit analysis of the technology and its 
contribution to income for livestock farming. The documents required for local capacity-building will also 
be produced.  
 
The pilot biodigesters will be installed in public research institutes and livestock farms. The selection of 
the biodigesters for monitoring will also consider those installed as part of the GENCAPER project in the 
priority subsectors and regions. A monitoring system will be established for the pilot biodigesters to 
gather the following information: i) characterization and systematization of the design method (models); 
ii) records of the costs and time spent on the installation of biodigesters through to their full operation; 
iii) determining maintenance costs, identifying the main faults and corrections; iv) processing of manure 
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before loading; v) annual volume and quality of manure used for loading; vi) annual production and 
quality of by-products in terms of the concentration of hydrosulfuric acid and carbon dioxide for biogas 
and macronutrients (NPK) for biofertilizer; vii) sale of products and volumes; viii) consumption of 
electricity, LPG or other energy source, and chemical fertilizer. The monitoring information will be used to 
produce a report and PowerPoint presentation for training technicians and producers on the use, 
maintenance and harnessing of biodigesters.   The monitoring will also take into account gender in terms 
of requirements differentiated by gender and the participation of men and women in the management of 
manure from livestock farming. 
 
A method for monitoring the operation of the biodigesters and measuring the quantity and quality of 
output materials will also be developed. Public research institutes and interested universities will also 
participate in this process in order to build local capacity. The Contractor will run a workshop in the field 
to train technicians (belonging to stakeholder institutions) for all the pilot programmes on the monitoring 
method. Monitoring will also take place via field trips and e-mail and telephone communication.   
 
The information will also be used to estimate net GHG emissions (methane and nitrous oxide) from 
livestock farming and a cost-benefit analysis of the technology and its contribution to income for livestock 
farming will be carried out. A quantitative analysis will be conducted on how biodigesters contribute to 
climate change adaptation, considering factors such as the contribution of organic material and nutrients 
to soils, the quantity of manure that is not discharged (or reduction in the volume discharged) to water 
sources related to the increase in the quantity and quality of water for human consumption or other 
production purposes. A similar analysis will be carried out for firewood for cooking, since the replacement 
of wood by biogas helps restoring the coverage of forests with positive consequences for generating 
ecosystem services and the conservation of biodiversity (changes that increase the resiliency of 
agricultural and livestock landscapes). This information will be used to produce a document on the 
contribution of biodigesters to the adaptation to and mitigation of climate change. 
 

Activity 4 Systematization and communication of the information to produce inputs for the development of 

a PNABE biodigester component 

 

The results obtained will be systematized for use as an input to the PNABE biodigester component in line 

with the baseline, technical potential for demand and the biodigester technologies that are most suitable 

for Ecuador. The result of this activity will be communicated to parties in developing the PNABE 

biodigester component for a sustainable biodigester sector in Ecuador. 

 

Activity 4.1 Systematization of results 

Deliverable:  

 Document for the systematization of results: “Towards a sustainable biodigester sector in 

Ecuador: Inputs for a biodigester component of PNABE”. (in Spanish) 

 

The results obtained during the technical assistance will be analysed to produce an input document for 
the subsequent development of a PNABE biodigester component. The analysis will consider the political, 
social, economic, cultural and technological factors that can contribute to the adoption of biodigesters to 
ensure the sustainability of the process of large-scale adoption and scaling up.  
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Guidelines will be produced for the implementation of primary (demand and supply, value chain and 

financial mechanisms) and secondary (monitoring, technical assistance, quality control and R&D) 

processes of the PNABE biodigester component. The report will include a section on recommendations 

for the steps to be taken in the design and implementation of the PNABE biodigester component.   

 

Activity 4.2 Dissemination of technical assistance 

Deliverable:  

 A report on the workshop for the communication of results involving the main figures in the 

sustainable development of biodigesters in Ecuador; (in Spanish) 

  

The information produced will be shared with the main stakeholders via the websites of the MAE or other 
local partners that are involved. The platforms of international institutions involved in the process 
(consortium responsible for technical assistance) will also be used to share the results and lessons outside 
the country. Efforts will be made to participate in national and international events, such as seminars and 
conferences, sharing experience via conference presentations and posters.  
    
The Contractor will organize a one-day workshop in Quito to present the results of the technical 
assistance. The participants (maximum of 30 people) will include unions of producers, technology 
suppliers, implementing institutions, research centres, universities and policy decision makers. 
 

Activity 5 – Monitoring and Evaluation  

Deliverables:  

 A 1 to 2 page description of intended outcomes and impacts from this technical assistance, using 

a template provided by the CTCN. (in English) 

 A technical assistance Closure and Internal Information report, template to be provided by CTCN 

(in English) 

 Updated 1 to 2 page description of intended outcomes and impacts from this technical 

assistance, using a template provided by the CTCN. (in English) 

 

As a first activity, the Contractor will produce a 2 pager document describing the intended outcomes and 

impacts of technical assistance using CTCN template. This document will be updated at the end of the 

assistance.  

 

The progress and results of activities will be closely supervised by the Contractor with support from 

Ecuador’s NDE and CTCN. The Contractor is responsible for verifying the progress of technical assistance 

against the timeline and the associated outcomes and for communicating the results to the NDE and 

CTCN. Upon completion of the technical assistance, the contractor will submit a technical assistance 

closure and internal information report (template to be provided by CTCN) containing a brief summary of 

the lessons learned, achievements and progress made, and challenges encountered during the activity, as 

well as other relevant technical assistance-specific information using CTCN standardized indicators . The 
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Contractor will organize a monthly teleconference with the parties involved in the implementation to 

determine the progress of the technical assistance, as well as any challenges and requirements for 

adjustment. All changes arising from the activities, processes and/or approaches must be approved by 

CTCN and the NDE prior to application. 

 

5 GENERAL TIME SCHEDULE  

The activities under this contract should be completed within a period of twelve months from the date of 

signature of the Contract. 

6 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:  

 Proven experience and in depth expertise in sustainable livestock farming systems and energy 

systems.  

 Proven experience in management and implementation of biodigester projects and agribusiness. 

 Proven experience and expertise on technology R&D and national biogas programmes. 

 Expertise in monitoring and analysis of data. 

 The staff assigned to the project must have previous experience and qualification of supporting 

climate projects and technical assistance, in Latin America and preferably in Ecuador. 

 The staff assigned must have previous experience providing technical assistance to governments 

of developing countries exceeding 6 years each, in Latin America and preferably in Ecuador. 

 Team members should hold advanced degrees in their respective areas of expertise and be fluent 

in both English and Spanish. 

 Very good conceptual and writing skills 

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

7 LANGUAGE REQUIREMENTS  

The working language for the purposes of this project is Spanish, thus an excellent command of Spanish is 

required of the proposed personnel. The deliverables must be submitted in the language(s) specified 

above. 

All delivered documents must be of such a quality that no further editing shall be required.  

8 DELIVERABLES AND SCHEDULE 
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The table below details the indicative schedule for this assistance. This schedule can be revised in the 

contractors’ proposal. 

Activities 
Delivery date (after 

contract start date) 

Activity 1: Baseline and potential demand for biodigesters 

Activity 1.1: Analysis of the context and identifying types of farms     

A document on the state of the agriculture and energy sectors and the 
potential demand for biodigesters among small and medium producers, 
including a summary of discussions during meetings with the local groups 

Week 8 

Activity 1.2: Analysis of international biogas programmes 

A publication bringing together the successful experiences of national biogas 
programmes in Asia, Africa and Latin America, with the characteristics indicated 
in the description of the activity. 

Week 12 for the 
Spanish version; 
week 15 for the 
English version 

Activity 2: Technological analysis of biodigesters 

A technical report with the characterization of the inputs and outputs for the 
system and the technological and financial analysis of biodigester models by 
subsector for the selected regions 

Week 24 

A report on the quality control protocol for service providers (materials, 

equipment and technical assistance) 
Week 30 

Terms of References for each of the five biodigesters to be piloted Week 30 

Activity 3: Pilot biodigester implementation, monitoring and characterization 

A method for monitoring the operation of the biodigesters Week 40  

A document and PowerPoint presentation for training technicians and 

producers on the characterization of the operation of pilot biodigesters 

Week 50 

A report and PowerPoint presentation for training technicians and producers 
on the use, maintenance and harnessing of biodigesters based on a gendered 
approach 

Week 50 

A report and PowerPoint presentation for training technicians and producers 
on the contribution of biodigesters to the adaptation to and mitigation against 
climate change for farms 

Week 50 

 A report on the training workshop for R&D technicians on the monitoring and 
characterization of biodigesters 

Week 50 

Activity 4: Systematization and communication of the information to produce inputs for the 
development of a PNABE biodigester component 

Activity: 4.1 Systematization of results 

Document for the systematization of results: “Towards a sustainable 
biodigester sector in Ecuador: Inputs for a biodigester component of PNABE” 

Week 54 
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Activity: 4.2 Dissemination of technical assistance 

A report on the workshop for the communication of results involving the main 

figures in the sustainable development of biodigesters in Ecuador  

Week 58 

Activity 5: Monitoring and Evaluation  

A one page CTCN Impact Description formulated in the beginning of the 
technical assistance  

Week 1 

A technical assistance Closure and Internal Information report, template to be 

provided by CTCN 
Week 60 

Updated one page CTCN Impact Description formulated in the beginning of the 
technical assistance  

Week 60 

 


