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Annex A. Workstream One Work Programmes 
ACES WORK PROGRAMMES  

  

 
WORK PROGRAMME 1 (WP1) ACES STAFFING TO END OF Q1 2025  
We will look to recruit and train-up and providing the funding for three years for the full in-country management, staffing 
and interdisciplinary research capacity (in particular, Early Career Researchers) to deliver ACES the Work Programme 
outlined below.  
 
ACES Headquarters  
 
WP1.1 Leadership (includes Headquarters and SPOKEs)  

1 ACES Director  
1 Technical Director  

WP1.2 Professional Services  
1 Finance / Operations (OPS) and Human Resources (HR) Director/Senior Manager  
1 Accounts /HR/ Ops Assistant  
1 Assistant to the Directors  
1 Operations and Communications  
1 x Administration  

WP1.3 Network  
Network Manager  
Network Researcher / Support  

WP1.4 Academic team  
3-4 x technicians (2-3 x refrigeration; 1 x PHM)  
3-4 x lecturers / trainers (this will be developed in line with further funding)  
3-4 x early career researchers (also support training and teaching)  
3-6 x PhD students (see supervised PhD programmes, WP10)  
 

ACES SPOKEs  



 
WP1.5 For each Spoke  

Manager  
Administration support  
2-3 x Technical assistance / trainers per site (including business models, etc)  
Overheads and facilities (15% of salary budget)  

WP1.6 For overall programme  
3 x Outreach, mentoring and new market development officers  
 

WORK PROGRAMME 2 (WP2) EQUIPMENT PROCUREMENT  
 
A key objective of ACES is to demonstrate promising technologies (especially off-grid) and improve their performance in 
localised environments. We will procure for testing and demonstration novel technologies in-market to assess their viability 
and feasibility (WP9), in particular the use and maximisation of energy efficiency of cooling, freezing and heating processes, 
more widespread introduction of climate-friendly refrigerants, thermal storage techniques, energy demand/supply 
strategies, smart integration of cooling and heating, heat pumps, ad/absorption cooling, zero-carbon energy sources as well 
as zero-emission temperature-controlled transport and sustainable packaging.  
 
The ACES Academic Research Learning Committee (ARLC) will consider conditions influencing technology solutions so as to 
help ensure that the best and most promising solutions with relevance and impact are developed, tested, shared and co-
created with end-users. The ARLC will look to consider external conditions, emerging issues, market changes or trends, new 
technical developments and changes in economic, social, governance and policy landscapes as well as risks, barriers and 
opportunities. The innovation management will be a continuous process that requires understanding of both technological 
developments, market trends, global warming and associated impacts, societal changes, policies, standardisation and other 
dimensions affecting the choice of solutions. 
  
[Example list to be added plus note that money to be kept in reserve for future technology deployment in 24/25)]  
 
WORK PROGRAMME 3,4,5 DEVELOPMENT AND LAUNCH OF ACES CAPACITY-BUILDING PROGRAMMES TO DELIVER 
SUSTAINABLE COLD-CHAIN  
 
The core structure of ACES is one Centre of Excellence where we undertake research (incl. business models), test new 
equipment, develop knowledge, training programmes etc and then SPOKEs where we demonstrate solutions and cascade 
knowledge to the local markets to accelerate deployment of sustainable cold-chain and Community Cooling Hubs (CCH).  
We shall work with industry and other partners to develop and deliver through the SPOKEs a series of training programmes 
and modules around technology and renewable energy programmes, PHM, etc. These will range from basic introductions 
through to training operational staff, new engineers for installation and maintenance and train the trainer programmes for 
the SPOKE programme, etc.  
 
We propose to develop and run four over-arching flagship programmes for communities - two as residential and two as 
outreach.  
 
WP3 RESIDENTIAL PROGRAMMES  
 
WP3.1 HOW TO BUILD A COMMUNITY COOLING HUB AS AN ANCHOR FOR HOLISTIC COLD CHAIN  
Three-to-four-week residential programme1 at ACES and through the SPOKEs for community leaders to discover and unlock 
the economic potential of their communities and build key cold-chain services for resilient and sustainable development. It 
would also be suitable for community workers and activists/NGOs engaging on the ground with communities. Topics to be 
covered, through classroom work, workshops and seminars, could include:2  

 The value of cold-chain and cooling.  
 The value of PHM, including e.g., product requirements for storage, transport, packaging and technology 
and strategies associated.  
 "Market-driven instead of product-driven" strategies and introduction to understanding the market and 
its potential3.  
 Creating and capturing additional value at the farm gate, (e.g., food innovation, packaging and food 
processing).  
 Assessment of community needs, opportunities, risks and barriers.  
 The cold-chain needed for vaccine storage and movement.  



 Clean energy and cooling technology options and the system level approach.  
 Facilitating community dialogue and engaging the community4.  

o gender equality and social inclusivity  
 Market connectivity.  
 Finance and business Models5.  
 Management strategies for proven success.  
 High level intro to legislative issues, Hazard Analysis and Critical Control Points (HACCP) and international 
certifications.  
 Digitalisation of supply chains (e.g., traceability and visibility).  
 Development of business plan and financing strategies to support investment.  
 Identifying and securing funding for community projects6.  

o Proposal framing skills and pitching.  
 Introduction to potential partners. 
  

WP3.2 HOW TO OPERATE A COMMUNITY COOLING HUB  
As a follow-on programme for community leaders who secure the funding for a CCH, this will be a three-to-four-week 
residential programme to support the administration and delivery of the CCH - contracting to PHM / quality control to 
account management and governance, Health & Safety, HACCP and international certifications.7 Programme topics to be 
developed 8.  
 
WP4 OUTREACH PROGRAMMES  
 
We will then run two outreach mentoring/support programmes (staffing funded in WP1.6 and ACES core academic team).  
  
WP4.1 COMMUNITY CAPACITY BUILDING  
We will support the SPOKE through building a community-based project team to engage with and mentor local 
communities and create the industry and financing partnerships to suit their project needs. The mentoring will be intensive 
support (even possibly with a mentor embedded in the community for part of the period) over a selection of time periods – 
two-week, one-month, six-week and three-month programmes to translate ideas into action. The length of course will 
depend on their stage of development, but we also want the community to be time-bounded so real commitment. There 
will be a structure to the outreach programme, but it will be tailored to suit the community.9  
 
WP4.2 COMMUNITY COOLING HUB DELIVERY  
In line with WP2 above, we will support and mentor local communities across the continent in operationalising their CCH 
over a three / four-month period with perhaps a one-week review after six months and then annual audits for the first 
three years. Again, there will be a structure to the outreach programme, but it will be tailored to suit the needs of each 
community.10  
  
Further outreach programmes could be developed around PHM, including working with, for example, Postharvest 
Education Foundation as well as supported by industry. Other outreach programmes could also be developed overtime 
related to the range of cooling services, e.g., for nutrition, human and animal health, space cooling including passive 
cooling.  
 
WP5 ON-LINE AND OPEN ACCESS TOOLS  
 
Using the materials developed in WPs 3 and 4, we will build a web-based suite of materials as a resource for wider research, 
policy and practitioners /communities and develop the revenue model.  
 
WORK PROGRAMME 6 (WP6) THE ACES NETWORK  
 
The network consists of a formalised and managed structure to define research needs, enable the co-creation of systems of 
system solutions, manage engagement and dissemination. Specifically, it will look to define emerging issues - create the 
forums to engage researchers, users and decision-makers and funders in defining emerging issues and creating funded 
research programmes.  
 
The number of communities, businesses and international development agencies committing to deliver cooling technology 
or deploy elements of cold-chain in Africa and other developing markets is growing rapidly. But they operate in silos, not 
taking a systems approach - mapping the interdependencies, synergies and misalignments across the cold-chain, designing 



new equitable finance and business models nor understanding the potential unintended consequences of siloed radical 
innovation across the system.  
 
Without a systemic approach and science-based framework that offers flexibility to innovate, share-responsibility, multi-
stakeholder governance, as well as understand the transition to renewables across the system, develop the new purpose-
driven and equitable business models and underpinning policies, financial instruments, partnerships, social interventions 
and behavioural changes, their collective impact will be strongly limited. As a result, we will not be able to meet our social 
development and environmental goals and targets synchronously and many stakeholders will be left behind.  
 
ACES Hub and SPOKE model is designed to enable this to be realised through a "bottom-up" and "user-centric" approach, 
where the search for optimal solutions always starts with users’ needs and always ends without reducing users’ - in 
particular SMEs and farmers - well-being (i.e. socially just and economically viable) and scalability, inclusivity and flexibility 
and overall system sustainability are obtained through the aggregation, sharing and control of the resources of individual 
users/ stakeholders.  
 
We therefore propose to build a formalised structured "network-style" engagement programme to aggregate and sustain 
an inclusive and dynamic transdisciplinary comprehensive group of ‘innovators’ (multidisciplinary researchers, private 
sector) and ‘investors/users in innovation’ (from business, government, funders, civil society, etc.) to help stimulate and 
define the co-design of innovative research around cold-chain at the local, regional and national scale and the accelerated 
transition to needs-driven, sustainable cold-chain. This would critically be used to ensure ACES understands and focuses on 
the strategic needs of all stakeholders (farmers, food industry, logistics, retailers, consumers, policy-makers, public health 
officials).  
 
The ACES Network will also be used to engage researchers, users and decision-makers in emerging issues. We propose to 
create a programme of rolling strategy labs (say three at any one time), each coalescing a group to focus on a particular 
here-now (often controversial) policy topic for a defined period (some as short as 3-6 months). This will ensure that the 
ACES is relevant, responding in a timely matter as policy challenges arise as well as define research topics and strategies 
around which to grow funding.  
 
The ACES Network will also ensure ACES engages proactively with other wider investments, networks, research, businesses 
and policy makers, so as to build on the existing research and networks (avoiding duplication of efforts), facilitate 
knowledge exchange among both internal network members and external wider networks. And it will be the vehicle to 
share new data, innovation pathways, methodologies, skills, trainings, practices and policies and synthesise, analyse and 
disseminate the outcomes of research to inform wider policies and strategies.  
 
WORK PROGRAMME 7 (WP7) FOOD LOSS REDUCTION AND REPERCUSSION  
 
It is key to work towards cold-chain integration with food needs for an optimised supply chain and food loss reduction. Up 
to date, supply chains rarely take into consideration food needs in terms of: i) cold-chain: optimal temperature 
requirements; ii) energy: optimal environments to extend storage and shelf life (e.g., gaseous environments, PHM); and iii) 
optimal conditions when food is packaged. These lead to suboptimal environments for food from farm to fork, causing loss 
in volume and nutritional traits11. In ACES, we will demonstrate food loss reduction across the supply chain, reducing 
emissions, preserving natural resources and increasing farmers’ income. Adaptation of novel technologies to local products 
to ensure fresh produce reach the consumer in optimal conditions for markets in country and international exports.  
 
WORK PROGRAMME 8 (WP8) SMART VACCINE STRATEGIES  
 
The need for uninterrupted, monitored (recorded), tightly pre-specified temperature storage conditions for vaccines, in 
storage or in transit, remains a major logistical obstacle and cause of vaccine waste. We need better vaccine forecasting 
and stock management in-country to help identify and realise the full potential of a cold-chain that is energy-efficient and a 
sustainable model for resource-poor settings. Seroepidemiology data12 can help to estimate population-level and immunity 
to vaccine-preventable disease in communities, and act as an evidence-base for public health decisions around vaccine 
deployment. In particular, this can guide vaccine prioritisation (supplying certain vaccines to certain populations who need 
this first), minimise stock movement of vaccines (and the associated energy expenditure and risk in failure of cold-chain 
custody), and empower local health care providers and communities (with their own data for decision making).  
 
A real-world, combined assessment of novel cold-chain technologies and use of seroepidemiology data for energy-efficient, 
robust vaccine cold-chains for vaccine deployment working alongside the ACES virtual modelling work (and modal 



innovation like drones)could both help develop flexible, resilient cold-chains for traditional vaccines and health needs but is 
especially important as we look to deploy the new mRNA vaccines (e.g. for malaria) requiring new sub-zero and potentially 
ultra-cold cold-chains.  
 
WORK PROGRAMME 9 (WP9) CENTRALISED TRANSITION MODELLING SERVICES   
 
To both de-risk investments and accelerate clean cooling solutions we will use the centralised modelling facility to simulate 
both the local and cooling whole system over a wide range of cooling/cold-cain needs (food and vaccines/health). The 
models will be used to select technology and operational models that deliver the most environmentally and economically 
efficient solutions. Furthermore, the models can be used to assess the robustness and resilience of the proposed system 
configurations.  
 
As the models are exercised the outcomes will be used to train the model in a supervised learning framework. The models 
will consequently improve, and this learning will be shared across the SPOKEs.  
To achieve this, we will:  

• Train-up and support an in-country researcher;  
• Deploy the models in local environments and cocreate experiments to support local initiatives;  
• Provide centralised support for the model development;  
• Maintain version control and develop an update strategy;  
• Develop and maintain a data architecture for model inputs/outputs;  
• Maintain a server-based modelling environment accessible from the hubs  
 

WORK PROGRAMME 10 (WP10) RESEARCH AND LEARNING including through supervised PhDs13  
 
We will look to develop a series of early-stage researcher and supervised PhD research programmes. Researchers and PhD 
Students will be expected to support training and teaching. Supervision would be by both University of Rwanda and UK 
partners (UoB, LSBU, CU and HW). Examples of projects will include (some research questions can be grouped into single 
projects)14  

• Better understand how current off grid/semi off grid equipment works and efficiency and climate 
impacts.  
• Postharvest strategies to increase storage temperature and reduce emission and energy consumption.  
• Examine the future geo-political, environmental and social landscape likely to occur over the next 10 to 30 
years and identify how the food and health cold-chains can become more robust, efficient and resilient.  
• With regard to health and vaccines, how we might better combine the cold-chain with seroepidemiology 
data to forecast vaccine strategy, minimise unnecessary vaccine movement, and anticipate the deployment 
needs of new vaccines. Better understand the economic value of social (soft) wins and how these can be 
integrated into investment decisions.  
• Development of equitable value business models.  
• How to transition to natural refrigerants with no direct global warming potential (or ODP) as working 
fluids for adapted system architectures that specifically target the cold-chain demands across Africa.  
• Design cold-chain systems for climate shocks and humanitarian crisis emergency response and 
preparedness, (especially linked to climate adaptation).  
• Monitoring of equipment in use to find out how systems work in reality and how they are used.  
• Define technology gaps.  
 

WORK PROGRAMME 11 (WP11) TECHNOLOGY INNOVATION IN-MARKET  
 
A key objective of ACES is to demonstrate promising technologies (especially off-grid) and improve their performance in 
localised environments. In WP2, we shall support innovation and research and demonstration around key areas of interest.  
WP11.1 Thermal integration to utilise heat resources (including waste).  
WP11.2 Develop and test an efficient off-grid mobile (containerised) chiller/store/ packhouse/PCM (ice bank) charging to 
support mobile cooling as this seems.  
WP11.3 Test/develop active coolers for vaccine / health last mile (and food first mile).  
WP11.4 Sub -25°C (potentially -70°C cold-chain) for health / new vaccines.  
WP11.5 Evaluate the potential impacts of transformational innovations, including digital innovation15.  
WP11.6 Act as a market host and research and testing partner to industry for the development of novel technologies to 
minimise food refrigeration requirements while maintaining quality and safety.  



WORK PROGRAMME 12 (WP12) GOVERNMENT POLICY SERVICES  
 
Build up a range of (fee based) services for Governments. These could include, among others,  

 Support Governments to develop holistic market development and transformation strategy on agriculture 
and health cold-chain supported by robust data and gap analysis (including horizon scanning out to 2050).  
 Support Governments with cold-chain emissions projections, carbon budgets and mitigation strategies.  
 Quantify investment requirements and impact and value of investment taking a multiple benefits 
approach across social, economic and environmental dimensions, and identify barriers and risks16.  
 Operating/business models for cold-chain infrastructure that create and share value equitably.  
 Use of model to test different systems for food and health/vaccines (different missions).  
 

WORK PROGRAMME 13 (WP13) INTERNATIONAL REPLICATION - INDIA  
  
Second permanent centre to be developed in Telangana17, the mission of the Centres of Excellence (CoE) in Sustainable 
Cooling and Cold-Chain Programme is to accelerate the equitable uptake of sustainable cooling and cold-chain solutions in 
the agriculture and health sectors in developing markets.  
As ACES, Telangana Centre of Excellence will conduct state-of-the-art applied research across key pillars of Sustainable 
Cold-Chain for food and health, as well as provide capacity building and training, an innovation and business hub and 
technology testing/demonstration centre. It will connect indigenous and the UK (and wider industrial) experts, investors, 
agri-food businesses, farmer cooperatives, and energy or logistics providers, to support achievement of affordable, 
equitable, resilient, low GHG emission cooling and cold-chain systems in India.  
The co-operation will include activities in the following fields which are indicative but not comprehensive in scope and in 
accordance with each parties’ capacity:  

a. Establishing a Solutions Development Laboratory and Solutions Demonstration Centre, 
model pack-house / Community Cooling Hub, mechanism and blue-print for the CoE in 
sustainable cold-chain with associated in-field SPOKEs to act as the deployment and 
implementation arms;  
b. Creation of capacity building, upskilling and training programmes for farmers and local 
agri-businesses, agri-start-ups and entrepreneurs, equipment technicians and researchers to 
build knowledge and awareness, improve post-harvest practices and ensure proper installation, 
maintenance and operation of technologies deployed;  
c. Areas of joint activities such as jointly holding academic seminars or workshops, 
exchange and joint research in the field of cold chain systems, encouraging long-term 
partnerships between the public sector, UK-India industry, academia and scientists in mutually 
agreed areas;  
d. Collaboration in other agri-innovation areas within the incubation centre of the CoE, 
step-change pathways to sustainable and resilient cold-chain, best practices for farmers, novel 
business models and other areas as may be mutually decided.  
 

WORK PROGRAMME 14 (WP14) DISSEMINATION  
 
Alongside the direct training and technical assistance, an important goal of ACES is to exchange and disseminate knowledge 
with internal members and external networks/communities through reports/academic papers, toolkits, learning materials, 
3rd party media and events as well as our own ACES activities (e.g., websites, social media, hosted events, workshops, 
conferences). This will help share learnings, secure further collaborations with industrial partners and development 
agencies as well we open-up new markets for ACES SPOKEs and sister-CoEs.  
 
In order to maximise impact and organise messages within a broad collaboration, UoB and U4E will formalise an internal 
Dissemination Management Team (DMT), guidelines and style guides to manage dissemination throughout the project. This 
DMT shall be informed of, and approve all dissemination activities such as publications, conference papers, press releases, 
etc. to keep track of activities and ensure all knowledge sharing activities conform to agreed guidelines and messages are 
aligned.  
 
WORK PROGRAMME 15 (WP15) IMPACT ASSESSMENTS  
 
Our strategic goal is to deliver a high-quality programme and research that has broad and enduring impact and is 
transformational well beyond the environment in which it is created. Through our research and its dissemination, we aim to 
enable transformational change that is of benefit to society, to business, the economy and the environment locally, 



nationally and globally. We also aim to transform current paradigms and theories around cold-chain and cooling, our 
understanding, our methodologies, generating significant new knowledge as well as creating new fields of research. We 
want to publish and promote research outputs in ways that ensure the new knowledge generated is widely disseminated, 
and that the quality and significance of the research outcomes are recognised, maximising the potential for impact. We are 
strongly committed to open research, where that is possible, as means to ensure the global reach of this programme.  
We shall assess the quality of the project fairly, transparently and in line with the DORA principles (San Francisco 
Declaration on Research Assessment (DORA) and look to report progress on an annual basis.  
  
  

  
  



Annex B. Workstream One Delivery Plan 
 
While this a collaborative programme with U4E providing overarching project management, sub-groups will be responsible 
for different Work Programmes  
WP1 -  
IN-COUNTRY CAPACITY  

Q3 2022 – Q1 2025  UR to recruit the team supported by UK academics in 
selection process and U4E in recruitment process  

WP2 -  
EQUIPMENT 
PROCUREMENT  

Q3 2022 – Q4 2023  UR to procure supported by UK academics in specification 
and selection process and U4E in procurement process  

WORK PROGRAMMES 
3,4,5 - DEVELOPMENT AND 
LAUNCH OF ACES 
CAPACITY-BUILDING 
PROGRAMMES TO DELIVER 
SUSTAINABLE COLD-
CHAIN  

Q4 2022 – Q1 2025  UR to deliver using new ACES team (WP1) supported by UK 
academic in design and development  
Online and open access tools to be developed by the new 
ACES team (WP1) with support from industry and UK 
academics, supported by Edinburgh Business School in 
delivery and business model (Could talk to other potential 
partners such as SHECCO for hosting or development 
agencies)  

WP6  
THE ACES NETWORK  

Q3 2022 – Q1 2025  UR team to deliver, supported by UK academic (experience 
in networks) and U4E including their in-market team  

WP 7  
FOOD LOSS REDUCTION 
AND REPERCUSSION  

Q3 2022 – Q1 2025  Cranfield to lead working with ACES and UR in-country 
team  

WP8  
SMART VACCINE 
STRATEGIES  

Q3 2022 – Q1 2025  UoB (vaccine team) to lead working with UR/ACTS in-
country team  

WP9  
CENTRALISED TRANSITION 
MODELLING SERVICES   

Q3 2022 – Q1 2025  HWU to lead working with UR and ACTS to develop in-
country capacity  

WP 10  
RESEARCH AND LEARNING 
including through 
supervised PhDs  

Q1 2023 – Q1 2025  Collaborative UK/Rwanda supervised academic 
programmes delivered by ACES researchers/PhDs  

WP11  
TECHNOLOGY 
INNOVATION IN-MARKET  

Q3 2022 – Q1 2025  Collaborative UK (LSBU-led)/Rwanda supervised 
programmes delivered by ACES in-country team. Important 
to have industry engagement  

WP12  
GOVERNMENT POLICY 
SERVICES  

Q3 2022 – Q1 2025  U4E to lead supported by expertise and outputs from 
UK/Rwanda team  

WP13  
INTERNATIONAL 
REPLICATION - INDIA  

Q3 2022 – Q1 2025  UK team to lead working with U4E  

WP14  
DISSEMINATION  

Q3 2022 – Q1 2025  U4E to lead working with partner in-house comms teams 
(Academic team to write reports and papers)  

WP15  
IMPACT ASSESSMENTS  

Q4 2022, Q4 2023, Q4 2024  UoB and U4E to lead  

  





  
Total Budget and Allocation Summary (Phase I, II, III and IV):  

  
  



  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Annex D. Workstream One Detailed Funding Breakdown 
Please see Excel attached. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













Annex H. Benefits Map 
 

 

 









Annex J. Critical Success Factors 
 

Critical success factors used to assess longlist options and to select options for shortlist.  

 

CSF  Description 

Strategic fit How well the option: 

• Addresses the systemic issues related to cold-chain availability and their connectedness 
• Supports delivery against UN Montreal Protocol commitments 
• Supports capacity building and technical development and the replicability of models in  

Value for money  How well the option: 

• Utilises previous outputs to support deployment  
• Has the potential to be self-sustaining  

Fit with ODA 
policy  

How well the option: 

• Addresses ODA priority issues – climate change, food waste, biodiversity challenges 
• Links to the International Development Strategy 
• Supports ODA eligible and priority countries.  

Speed/ 
deliverability 

How well the option: 

• Is likely to be delivered  
• Can measure outcomes and success 
• Can deploy money  and utilise it given time sensitivity of issues at hand. 





WP3 Residential programmes Would try to run a scaled back training programmes, 
repurposing funding for delivery team; however we 
need to meet health and safety standards for any 
training on equipment 

Design and build-up to running 2 x residential programmes a year and one train the trainer 
programme per year plus support industry programmes 

WP4 
Community Capacity building 
and Community Cooling Hub 
Delivery 

None 1 demonstration hub with no outreach team 

WP5 On line and open access tools  None  No on-line tools 

WP6 The ACES Network None No network – annual meeting 

WP7 Food loss reduction and 
repercussion  

Industry funded research 

 

Industry funded research as contracted, rather than building up a valuable knowledge base 
on which to generate fee-based work 

WP8 Smart Vaccine strategies None No vaccine strategy work including to align with the two new in-country manufacturing 
centres (Pfizer and Serum Institute) 

WP9 Centralised Transition 
Modelling Services Fee-based service housed in UK  

Fee-based service housed in UK (ACES researcher used for data gathering) rather than 
building up a valuable knowledge base and capacity in-market on which to generate fee-
based work 

WP10 Research and learning  We will look to develop a series of early-stage 
researcher and supervised PhD research 
programmes. Researchers and PhD Students will be 
expected to support training and teaching. 

No programme reducing down novel research, grant-funded programmes and teaching 
capacity. 

WP11 Technology innovation in-
market 

Offer space to industry as no new technologies 
deployed  

Offer space to industry as no new technologies deployed 

WP12 Government Policy services None  Produce an annual policy report 

WP13 International Replication - India None No international programme  

WP14 Dissemination Website Website, annual event and ad hoc social media. Limited use of conference facilities 

WP15 Impact Assessment continued continued 





Annex L. Workstream One Economic impact – food saved 
To compare the benefits of the shortlisted options, we assessed the economic impact of ACES based on the food saved as a result of ACES activities. FAO has 
developed and applied a methodology that enables the full-cost accounting (FCA) of  food loss and waste (food wastage) footprint12. Based on the best 
knowledge and techniques available, FCA measures and values in monetary terms the externality costs associated with the environmental impacts of food 
wastage. 

With food wastage of 1.2 billion tonnes a year of food, a tonne of food lost or wasted has £614 of economic cost, £429 of environmental costs and £552 of 
social costs per year. These figures are global and cover both food waste and loss. For developing countries, the total cost (inc. economic, social, environmental) 
is then approximately £1,100 per tonne per year3. Therefore, the estimate presented in this analysis recognises the social and environmental value in addition 
to the economic. This excludes the ancillary benefits of wider job creation within ACES, and the wider refrigeration equipment maintained  through the engineer 
training programmes or the health vaccine cold-chain programme. 

An overview of the assumptions and data used to support the economic impact of ACES based on food saved is below. This data assumes that training activity 
continues at the same level from 2025 – 2031 (given the expectation of self-sustained activities post 2025). Sensitivity analysis has been conducted to assess 
what the impact would be on results should the self-sustaining model not be as effective as assumed. However, under no further funding, there is no training 
after 2023 as no activity can be confirmed beyond 2023.  

 

 

 

 

 

 
1 The loss and waste is from the FAO's 2011 Food Loss and Waste Assessment and the associated (economic, environmental, social) costs are again from FAO published in 2014, which uses the 
2011 assessment and costs are calculated for the year of 2012 (which is the latest). FAO's figures are still widely used and accepted, and more comprehensive compared to other estimates in the 
sense that it covers economic, social and environmental cost. FAO documents are still the go to references in this field today. Source: https://www.fao.org/3/i3991e/i3991e.pdf 

2 Estimates have not been adjusted for inflation due to a lack of a reasonable and robust method for doing so. All figures quoted are thus in 2012 terms, and therefore may 
underestimate the value of food waste avoided in present value terms. FAO has not yet provided an update of these figures, and the relevant reliable data does not exist to 
make a meaningful adjustment (simple general inflation index adjustment would be misleading). Inflation adjustment would not impact overall results to an extent that 
would affect the choice of preferred option. 
3 Roughly the same quantities of food are lost and wasted (in total) in developed and developing countries. Total economic cost is roughly twice in the developed world compared to the 
developing world. For simplicity, we will assume the same ratio applies to social and environmental cost as well. 













Annex O. AO Test checklist sustainable cooling and cold chain 
 

HMT MANAGING PUBLIC MONEY: MEETING THE ACCOUNTING OFFICER TESTS – A CHECKLIST 

 HMT Managing Public Money has 4 Accounting Officer (AO) tests which must be considered for any spending decision to proceed. Defra applies a discrete 
fifth test of Affordability (which is embedded within the Propriety test) because of its critical importance. 

This checklist has been produced to assist decision-makers in assessing if a spending decision meets the AO tests. Depending on the degree and circumstances 
on any non-compliance, the need to seek a Ministerial Direction may be required. More details can be found in Managing Public Money Chapter 3 at this link  

Decision-makers should engage with their local Finance Business Partner (FBP) support to help navigate these tests. 

Accounting 
Officer Test 

Explanation Decision-Maker’s Assessment Met/Not 
Met/Partially 
Met 

Regularity A proposal must be supported by clear legal powers. This is normally via two 
routes: (a) specific legislation; or (b) the department’s common law powers. 
Common law powers are based around what is a reasonable expectation of 
what is required to deliver existing policy. 

 

If a proposal is dependent upon new legislation, normally expenditure cannot 
be permitted until after Royal Assent. However in certain circumstances, limited 
spend is allowed if a Bill has passed Second Reading. Anything in advance of this 
normally requires a Ministerial Direction. 

 

Managing Public Money does allow, in limited circumstances and with HMT 
approval, the Supply and Appropriation Act to be used where no specific 
legislation is in place and none is going through Parliament. This is normally for 
one-off projects or pilot exercises that will last no more than 2 years. 

The International Development Act 
2002 provides the legal power to invest 
funds for the purposes of official 
development assistance. Defra’s 
investment will be made using funds 
allocated to Defra under SR20  

The programme funds will be managed 
in accordance with HMT’s Managing 
Public Money guidance and ODA 
guidance. 

Funding will support and scale up 
existing activities which are supported 
by the Departments common law 
powers. 

 

Met 

Propriety The use of public funds needs to be proper as well as regular (i.e. supported by 
law). Therefore it needs to comply with the standards set out in Managing 
Public Money which includes obtaining the necessary internal and if necessary 
external HMT approvals. This test is not definitive, but it basically expects the 

The proposal meet and complies with 
all relevant protocols and checks. A full 
business case has been developed in 

Met 



spending decision to apply all the established protocols and checks which 
support the premise that all public expenditure is proper and auditable. 

line with HMG Smart rules and 
operating framework. 

Value for 
Money 

The proposal must be good value for money for the Exchequer as a whole and 
not just the department and where possible a full evaluation should be 
undertaken. It may not always be possible to measure intended benefits and 
alternative options should include a ‘do nothing’ option. 

The proposal offers good vfm through 
co-funding leverage and in kind support. 
Existing funding has attracted a cost 
leverage of over £3.5m. In workstream 
one, further Defra funding in ACES and 
the associated SPOKEs is expected to 
generate co-funding from the private 
sector with business engagement 
officers working to secure match-
funding and industry sustained 
commitments, delivering investment for 
the deployment of products and input 
into training and certification 
programmes. We are moving to MOUs 
with Carrier and Daikin as a lead 
industry partners and wider industry 
engagement will follow, including 
deployment of an industry engagement 
brochure. Furthermore, ACES acts as an 
incubator for in-market agri-businesses 
and entrepreneurial companies and 
provides market access for technology 
developers, SMEs and service providers. 

The business case includes a 
comprehensive appraisal, economic 
rationale and the activities have been 
developed through consideration and 
appraisal of a range of potential 
options. 

Met 

Feasibility This is a fairly new criterion and overlaps with propriety and value for money. In 
essence it asks whether the proposed policy can be carried out effectively and 
credibly. In short, are we confident it can be delivered in line with policy 
intentions? 

The need for this investment has been 
explored fully in the strategic case of 
the full business case and assessed to 
ensure that it can be realistically 
implemented and delivered within the 

Met 



proposed timeframe. Existing activities 
are performing well and there is no 
reason to doubt that activities won’t 
continue to be delivered as intended.  

Affordability This is a Defra AO Test and a sub-set of the HMT Propriety test; but given its 
own assessment because of its critical importance. Therefore we ask the 
explicit question as to how the proposal will be funded and has it got full 
budget cover? 

Consideration also needs to be given to the classification of spend and how 
much will be scored as Administration, Programme or Capital costs. There are 
separate Control Totals in Defra’s budget for Administration, Resource DEL and 
Capital DEL. It is also important that all administration costs are properly 
recorded. There is some leeway to classify certain administration costs as 
Programme; but the default is that they score as Admin. This is something your 
FBP can advise on. 

Activities will be funded through 
available funding in the Montreal 
Protocol ODA budget line secured in the 
SR20 settlement budget and have been 
approved by Ministers and the 
responsible SRO. The programme 
budget is RDEL. The end date is beyond 
this FY and further funding is being 
committed as part of the SR21 ODA 
settlement. 

Met 

    

Overall 
Assessment 

Ultimately this is a personal judgment for the AO. The acid test is whether the 
AO can confidently defend the policy as a satisfactory use of public money. For 
large and complex project decisions, it would not be unusual to apply the AO 
tests at several stages and key decision-points. 

These activities represent a good use of 
funding and will directly support 
objectives under the Montreal Protocol 
and a key policy for Defra. 

Met 

 









Committee 
(ARLC) 

 

ARLC includes academics and (through an Advisory Panel) invited industrial and technical lay experts from UK, Rwanda 
and beyond to provide the strategic, research and academic direction, support and sign-off on the selection of senior 
personnel. 

 

The ARLC feeds into the discussion of NTAC as a sounding board and guiding authority given its wide membership and 
will work closely with the Centre’s senior management team. 

 

Members:  

Chaired jointly by the UR Deputy Vice-Chancellor and the Director of the CSC. 

Single Project 
Implementation 
Unit (SPIU) of 
University of 
Rwanda 

The Single Project Implementation Unit (SPIU) of University of Rwanda will be assigned to assist in the daily operational 
work of the Centre. 

Day to day 
management 

 

 

 

 

 

















 
 
 
 
 
 
 
 

  
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






