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1 Food and Agriculture Organisation (FAO) data and analysis (see page 18) 

 

Executive Summary 
 

A rising population to 9.5Bn by 2050 will lead to the market seeking new alternatives for protein as a 
source of animal feed. Agribusiness is highly dependent on existing protein supplies; livestock consume 
фл҈ ŀƴŘ пл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǎƻȅŀ ŀƴŘ ŦƛǎƘΤ ǘƘŜ Ǝƭƻōŀƭ ƳŀǊƪŜǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŜȄǇŜǊƛŜƴŎŜ ŀ ǇǊƻǘŜƛƴ ƎŀǇ ƻŦ 
60 million tonnes by 20301. The market is moving quickly to bring scaled solutions to address this gap. 
Roslin Technologies now has an excellent opportunity to establish its Strategic Insect Platform providing 
value-add benefits and de-risked returns for all parties and the wider industry. The purpose of the 
project is to combine the scientific expertise of the Roslin Institute with proven Commercial partners ito 
develop and deliver sustainable production enhancements to the insect market to help meet the 
ǿƻǊƭŘΩǎ ƎǊƻǿƛƴƎ ŘŜƳŀƴŘ ŀƴŘ ǎǳǇǇƭȅ ƛǎǎǳŜǎΦ 

 
The proposed initial platform, formed of a Genetic Nucleus Unit (NewCo), a purpose-built Insect Research 
Facility (Edinburgh University/ Roslin Institute & partners) and a Commercial Production Unit (άINSECTέ), 
will service this high-growth and dynamic market, providing additional genetic improvement and overall 
synergies and de-risked returns to the market and industry. While the Nucleus unit will begin to provide 
genetic breeding enhancements at scale, our target commercial partner, άINSECTέ, fills a critical 
Technology, multiplication and commercialisation role for this insect platform. άINSECTέΩǎ Řŀǘŀ-driven 
insect breeding and production technology provides pathways for standardized, large-scale data 
acquisition and distribution of selected lines to commercial use; the demonstration of the product 
capabilities and multiplication of both breeding animals, eggs and larvae for commercial producers.  The 
combination of technology enabled precision farming systems and value-added product 
commercialisation is a model that promises to capture significant margin share in the insect value chain. 

 
Insect-based protein is now at the forefront of the strategic agenda for large agribusiness companies 
globally. Thus far, it has been challenging to generate insect biomass at the scale and at a sufficiently 
consistent quality to satisfy large animal feed blenders and suppliers. This project provides an exciting 
opportunity for Roslin Technologies to lead a truly innovative project that combines state-of-the-art 
science with commercial scale-up in an area key to continued food security in the livestock and 
aquaculture sectors. By utilising a collegiate partnership, this project has substantial potential to be 
greater than the sum of its individual parts in creating an insect animal feed platform that will be fit-for- 
purpose to help fill the protein gap in livestock farming and aquaculture. 

 
A total investment of £1.9m is required to fulfil the project. The predicted break-even point is in year 3, 
and the expected IRR is 36% with a 5-year residual value plus cash of £5.6m. Phase 1 due diligence has 
now been completed and all parties are ready to engage and commence the project. As such the Board 
of Roslin Technologies is now asked to approve the project in order to progress with next key steps. 
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The Company 
 

wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎ [ƛƳƛǘŜŘ όΨw¢[Ωύ ƛǎ ŀ ǿƻǊƭŘ-leading Animal Bioscience Research company launched 

ƛƴ нлмс ŀǎ ŀ ΨbŜǿ ¢ŜŎƘƴƻƭƻƎȅ /ƻƳƳŜǊŎƛŀƭƛǎŀǘƛƻƴ /ƻƳǇŀƴȅΩ and it is on track in 2019 to achieve its 

significant growth targets through the success of its progressing commercial ventures and unique 

business model. 

The company is based in Easter Bush Campus in Edinburgh, centre of the largest concentration of 

animal science expertise in Europe. The business model brings together commercialisation of 

knowledge, innovations and unencumbered intellectual property developed by The Roslin Institute, 

The Royal (Dick) Veterinary School and industry knowledge to deliver significant returns on both R&D 

and financial investments. The model also accelerates the impact of the University on industry, and 

offers a vehicle for principal investigators to develop a route to market for their inventions and 

providing an acceptable return to investors. 

Roslin Technologies focuses on discovering commercially interesting projects within research 

programs, immediately seeking markets or potential clients that may be interested in the 

technology, exploring the route to market and commercial viability. At the same time market needs 

are identified and brought back to the University to explore opportunities for research or solutions to 

ƛƴŘǳǎǘǊȅ ŎƘŀƭƭŜƴƎŜǎΦ /ŀƴŘƛŘŀǘŜ ǇǊƻƧŜŎǘǎ ŀǊŜ ǊŜǾƛŜǿŜŘ ōȅ ǘƘŜ {ŎƛŜƴǘƛŦƛŎ !ŘǾƛǎƻǊȅ /ƻƳƳƛǘǘŜŜ όΨ{!/Ωύ ŦƻǊ 

technical merits and once funding has been identified, the process of planning, validating and 

developing an industrial process commences, which eventually results in the creation of business 

units accessing the technologies and core capabilities through the technology platforms. 

 

Discovery 
 

× Project Discovery 

× University Processes 

× Relationship Mgmt 

 
 
 

Proof of 
Concept 

 
Planning 

Validation Development Commercialize 

Route to Market 
 

× Industr 

× M 

 

and Control 

Tec 

 
 
 
 
 

 
Targets are set for each business unit and for each contract research and spin-in project. The target 

is specified in each investment proposal and will be reviewed annually. A road map will be agreed at 

the start of each project together with financial targets. As a general rule the five year performance 

of any project should be financially accretive. 

Spin-in opportunities are explored when the opportunities arise whereby third party technology can 

be developed and commercialised using the expertise available in Roslin Technologies and at the 

Easter Bush Campus. Exit Strategy for each business unit will be reviewed separately on an annual 

basis. It may be decided to exit a non-performing project immediately; to continue to develop a 

projects which have good growth; or to prepare a project for a future spin out. 
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Roslin Technologies ς 

Strategic Platforms & Commercial Focus 
 

 
Since 2016 Roslin Technologies has been building capability and value through bringing research and 

commercial activities together to make a positive difference to the global Agri tech sector. Our 

mantra is that research innovations must be supported by establishing commercial partnerships. 

wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎΩ ǎǘǊŀǘŜƎȅ ƛǎ ǘƻ ƛƴǾŜǎǘ ƛƴ ƎŜƴŜǘƛŎ ƴǳŎƭŜǳǎ ŀƴŘκƻǊ ŎƻƳƳŜǊŎƛŀƭ ǇƭŀǘŦƻǊƳǎ 

(companies) with the aim of commercialising the research and technology developed by The Roslin 

Institute. Roslin Technologies links science and industry. Many gains and key milestones have been 

achieved since inception. 
 

2017 2018 2019 

 

 
 

Mar 17 ς£10m 
seed funding 

 
 
 

2017 
The first year of 
operation - a small 
management team and 

 
 
 
 

 
2017 

The first year 
of revenue 
generation. 

2018 
Eggcellent 
Proteins: the 
laboratory was 
set up in 2018 
and is fully 
operational. 

 

2017/2018 
Animal Cells: 

 
 
 
 
 
 
 
 
 

2018 

2018 
The Central 
Business 
Development Team 
was formed and the 
Executive Team has 
been strengthened 
by the appointment 
of a COO. 

 
 
 

2019 
New CTO has been 
appointed and 
incorporation of 
ǘƘŜ ΨLƴƴƻǾŀǘƛƻƴ 
Engagement 
aŀƴŀƎŜǊΩ 

 
 
 
 
 
 
 

 
2019 
Roslin Pigs 

the set up of our first 
projects (labs / staff). 

 
 

 
2017 

 
 
 
 

 
2017 

the laboratory 
was set up in 
2017 and 
moved in 2018 
to the Roslin 
Innovation 
Centre. 

Eggcellent Proteins: 
Four transgenic 
chicken lines have 
been established to 
produce four 
different proteins. 

2019 
Roslin Pigs: 
Biobanking service 
and Genetic 
Market Research 
Program for 

 
 
 
 

 
2019 

Site identified for 
Porcine Genetic 
Research Centre 

Frozen Aviary: the 
first contract was 
signed in August 2017 
and the team was 
formed in September 
2017. 

Roslin Pigs: first 
commercial 
activity in 
October 2017. 

 

2018 
Roslin Pigs: Genetic 
evaluations began for 
a commercial porcine 
client, Danish 
Genetics. 

 
 
 
 
 
 

2018 
Second year 
revenue > 

Danish Genetic 
began. 

2019 
Animal Cells: SE 
SMART award 
winner, revenue 
generation begins 

Frozen Aviary: 
Expansion into 
new avian species 
and genetic 
modification 
studies start 

Strategic Platforms - 2019 £1m 

 

 

wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎ ƛǎ ŘŜǾŜƭƻǇƛƴƎ ƛǘΩǎ ŎƻǊŜ ǎǘǊŀǘŜƎƛŎ ǇƭŀǘŦƻǊƳǎ ǘƻ ƛƴŎƭǳŘŜ ŀǊŜŀǎ ƻŦ ŜȄǇŜǊǘƛǎŜ ǘƘŀǘ ǿƛƭƭ 

support the key Agri and Aqua related expected growth areas as the global issues shape the 

environment. Key developments in Insect, Shrimp and Sheep will feature in the core technological 6 
capabilities and strategy from early 2019. 

 
 

Animal Cells & 
Eggcellent Proteins 

 
Bio Banking 

Poultry 

Fish Pigs Cattle 

Insect Shrimp Sheep 

Species 

Veterinary Services Genetic Services 

Roslin Technologies 

Animal 
Model 

Genetic 
Services 

Veterinary 
Therapeutics 

miRNA 
Platform 

Direct 
Projects 
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Roslin Capabilities 
Established as the largest agricultural biotechnology company in the UK in 2017, Roslin Technologies 
has a number of unique competitive advantages. The company is located in Midlothian Science Centre, 
just outside Edinburgh, one of the largest animal science innovations hubs in the world with an 
international reputation for conducting world class research and teaching as well as being the home of 
several organisations with animal science expertise. 

¢ƘŜ ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ¢ƘŜ wƻǎƭƛƴ LƴǎǘƛǘǳǘŜΩǎ ǊŜǎŜŀǊŎƘŜǊǎΣ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ǊŜǾƛŜǿ ōȅ ǊŜƴƻǿƴŜŘ 
experts, the ability to translate technical developments into applications in the field, the industrial 
network and business development skills and the access to seed and growth capital combine to give 
Roslin Technologies major competitive advantage. Roslin Technologies has first right of refusal over all 
unencumbered projects, accounting for over significant proportion of the research on the campus. 

CORE CAPABIITIES 

Genetic Evaluations: Providing genetic evaluation services, genomic 
programmes & evaluations, and analytical services through EGENES under 
commercial contract for several animal species breeding organisation. 

 
Genomic Analysis: We will work in partnership with UoE scientists and EGENES 
to exploit genomic and genetics technologies and generate EBVs for the 
required traits. 

Genome Editing: Advances in genome editing is a recent technological 
development that provides Roslin Technologies with an opportunity to develop 
services covering livestock species. 

 

Transgenics: Researchers at The Roslin Institute have produced several lines of 
transgenic chickens, sheep and pigs. Roslin Technologies has the opportunity to 
generate new transgenic lines as a commercial service for protein production, 
biomedical models and agriculture. 

Animal Cell Culturing: Maintenance and growth of animal cells in culture 
underpins many commercial opportunities, such as biobanking of chickens, 
stem cell therapies and the development of induced pluripotent stem cells, 
drug discovery, candidate gene discovery, genome editing and transgenics. 

 

Phenotyping: The Large Animal Research and Imaging Facility (LARIF) at he 
University of Edinburgh offers multi-scan CT, MRI, ultrasound and PET. These 
and other resources can be offered to commercial clients of Roslin Technologies 
as well as developing further facilities to generate phenotype data together 
with genotype correlations. 

Informatics and Data Handling: Bioinformatics and biomathematics is also 
offered as a commercial service, supported by access to the data storage and 
computing capacity and skill-base of The Roslin Institute. 

Diagnostics: The Veterinary School has a commercial diagnostics department 
and is keen to increase its commercial activities. This may support opportunities 
within a PCR and miRNA diagnostic lab in Roslin Technologies. 

Industry Connectivity: Roslin Technologies has access to a vast global industrial 
network associated with agriculture and animal biotechnology and also 
significant commercial knowledge and understanding 

7 
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The Roslin Ecosystem 
 

 

wƻǎƭƛƴ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǊŜǎǇŜŎǘŜŘ ǾŜǘŜǊƛƴŀǊȅ ǊŜǎŜŀǊŎƘ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ǿƛǘƘ ŀ ƭƻƴƎǎǘŀƴŘƛƴƎΣ 
global reputation for excellence in improving animal health, welfare and production. The University 
of Edinburgh's Easter Bush Campus in Midlothian is a world-leading research, work and study 
environment. At the heart of a growing cluster of bioscience organisations, the Campus acts as a hub 
of activity bringing together partners and other stakeholders within the region and beyond. 

The Roslin Institute is organised into four divisions. Within these divisions there are currently 130 

principle investigators and over 500 researchers working on multiple research projects. Roslin 

Technologies has first right of refusal to all research and IP from the Institute with commercialisation 

potential. 

SPIN INS: Where opportunities arise Roslin Technologies may also consider taking an equity stake 

within an external project or busiƴŜǎǎ όάǎǇƛƴ-ƛƴέύ ǇǊƻǾƛŘŜŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅΥ 

a) Is aligned with the remit of Roslin Technologies; 

b) Has a strong technical or scientific basis; 

c) Offers opportunities to add significant commercial value to an existing Roslin Technologies 

activity, The Roslin Institute or Edinburgh University Veterinary School. This interaction will 

generate diverse research and additional IP flow. 

ά9ŘƛƴōǳǊƎƘ ƛǎ ŀ ŎŀǇƛǘŀƭ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ƘŜŀƭǘƘ ŀƴŘ ƎŜƴŜǘƛŎǎέ ς Bill Gates 
 

(Commenting at the House of Lords in November 2014) 500+ STAFF/PHDs 

 

83% 
OF STAFF ENGAGED IN 
COMMERCIALISATION 
ACTIVITIES 

 

OF STAFF ENGAGED IN 
COLLABORATIVE 
PROJECTS WITH 
INDUSTRY 

 
OF RESEARCH JUDGED 
Ψ²hw[5-[9!5LbDΩ hw 
Ψ9·/9[[9b¢Ω(1) 

(1) UK Research Excellence 
Framework 2014 
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Roslin Technologies ς Strategic Insect Platform 
 

The global market for Insects as a food source for animal and human markets is undergoing rapid 
growth and development with many new players seeking to make the transition to producing at 
scale as global demand increases. Roslin Technologies has the capability to provide significant 
positive impact to this market by providing research expertise and technology solutions to address 
industry key challenges associated with product development and scale-ǳǇΦ wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎΩ 
Insect Platform will be a core strategic component of its business and strategy and can utilise the 
existing capabilities of the Roslin ecosystem to apply tools, knowledge and expertise to bring new 
enhanced production methods to these growing markets while still in their infancy. 

 
¢ƘŜ LƴǎŜŎǘ tƭŀǘŦƻǊƳ ǿƛƭƭ Ŧƻƭƭƻǿ ǘƘŜ ǎǘŀƴŘŀǊŘ Ψwƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎ DŜƴŜǘƛŎ 9ƴƘŀƴŎŜƳŜƴǘ aƻŘŜƭΩ 
όΨGEMΩύ ŦƻǊ wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ ƛǎ ŀƭƛƎƴŜŘ ǘƻ ƻǳǊ ŎƻǊŜ ŎƻƳǇŜǘŜƴŎƛŜǎΣ ōŜƛƴƎ ŦƻǊƳŜŘ ƻŦ о Ƴŀƛƴ 
components designed to deliver the maximum benefit to industry and ongoing research through 
technology use and ultimately improved breeding and production methods. 

1. Genetic Nucleus Unit ς The execution and oversight of genetic evaluations and applications 

2. Research Platform ς Providing a base for collaborative and mutually beneficial research with RI 

3. Commercialisation Platform ς Partnering with a commercial provider to deliver benefits to the 
market and receive large scale population data 

 

The Roslin Technologies Genetic 9ƴƘŀƴŎŜƳŜƴǘ aƻŘŜƭ όϥD9aΩύ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Insect Platform will provide the ability to repeat the enhancement model across 
different species as the market develops and diversifies. Roslin Technologies will be well 

placed to take advantage of applied learning, new technology advances and pooled 9 

collaboration and expertise from the Roslin ecosystem. 

Genetic Nucleus 
Platform 

(Purpose built 
facility) 

Research platform 
(Collaboration with 

Roslin Institute) 

Commercialisation 
Platform 

(Industry Partner) 

Å Producing at scale 
Å Introduction of 

desired 
characteristics 

Å Enhanced yields 

Genetic 
Dissemination 

Commercial 
production 

data 
(Quantitative 

Genetic & 
Genomic 
Analysis) 

 
Å Genetic & Genomic 

Evaluations 
Å Phenotypic data - 

Improve production 
characteristics 
through precision 
breeding 

Å Disease resistance 
Å Gene editing 

Commercial 
suppliers 

Commercial 
suppliers 
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The Project: Overview & Model 
 

A rising population to 9.5Bn by 2050 will lead to the market seeking new alternatives as the 
sustainability of food systems are threatened by overfishing, climate change, pollution and agricultural 
land loss and global food waste. Agribusiness is highly dependent on existing protein supplies; livestock 
ŎƻƴǎǳƳŜ фл҈ ŀƴŘ пл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǎƻȅŀ ŀƴŘ ŦƛǎƘΤ ǘƘŜ Ǝƭƻōŀƭ ƳŀǊƪŜǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŜȄǇŜǊƛŜƴŎŜ ŀ 
protein gap of 60 million tonnes of proteƛƴ ōȅ нлол όǘƘŜ ΨǇǊƻǘŜƛƴ ƎŀǇΩύΦ 

 
Insect farming system take advantage of food by-products and waste to convert it into valuable insect 
proteins, and nutrients for an economy solution for sustainable food production. The production of 
insect at scale is a solution to improve the market demand and food system enabling sustainability 
alternatives in high quality feed, food and fertilizer. 

The global market for insect is estimated at USD 0.14 billion in 2019 and it is expected to grow USD 
1.33 billion at a CAGR of 45% by 2025. The edible insect market for animal feed market was USD 267 
million in 2018 and it is expected to reach USD 2.2 billion by 2029. This sector is turning out to be the 
ideal solution and gaining investor attention. 

Roslin TeŎƘƴƻƭƻƎƛŜǎΩ DŜƴŜǘƛŎ 9ƴƘŀƴŎŜƳŜƴǘ aƻŘŜƭ όΨD9aΩύ ƛƴ ǘƘŜ LƴǎŜŎǘ ǎŜŎǘƻǊ Ŏŀƴ ǘŀƪŜ Ŧǳƭƭ ŀŘǾŀƴǘŀƎŜ 
of this opportunity in the Insect Protein Market. The project involves the application of the GEM  to 
the Black Soldier Fly market, one of the fast-growing feed and protein areas, to focus on genetic 
improvements to breeding and production at scale. 

Roslin Technologies - Accelerated Black Soldier Fly Enhanced Production 

The purpose of the project is to combine the scientific expertise of the Roslin Institute with a proven 
Commercial partners and industry leaders to develop and deliver sustainable production enhancements 
ǘƻ ǘƘŜ ƛƴǎŜŎǘ ƳŀǊƪŜǘ ǘƻ ƘŜƭǇ ƳŜŜǘ ǘƘŜ ǿƻǊƭŘΩǎ ƎǊƻǿƛƴƎ ŘŜƳŀƴŘ ŀƴŘ ǎǳǇǇƭȅ ƛǎǎǳŜǎΦ wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎ Ŏŀƴ 
deliver this through the application of its GEM to carefully selected partners, in this case Newco who will 
ǎǇŜŎƛŀƭƛȊŜ ƛƴ .ƭŀŎƪ {ƻƭŘƛŜǊ Cƭȅ όΨ.5CΩύ ŀƴŘ ƘŀǾŜ ŀƴ ŜȄƛǎǘƛƴƎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ǘƘŜ wƻǎƭƛƴ LƴǎǘƛǘǳǘŜ ƛƴ {ŎƻǘƭŀƴŘΣ 
and άINSECTέ, a Singapore based Producer who specializes in the sustainable production of BSF and has 
direct access to the principal market for insect production. Diagram 1 below highlights the proposed 
partnership structure and associated benefits of participation. 
 
Diagram 1: RTL Black Solder Fly Value Proposition 
Roslin Technologies ς Strategic Insect Platform Investment  
Value Proposition 

  

V Research Platform and insect 
facility access

V Industry Partner 
V Collaborative research 

opportunities (specific projects of 
value egdisease resistance)

V Quicker route to commercial 
revenue and de-risks model

V Access to commercial data & 
model enhancements capability

V Collaborative research
V Purpose Built facility 
V New Scottish presence & 

capability

Genetic Nucleus 
Platform

[Line development 
Purpose built facility]

Genetic 
Dissemination

V Improved Production yields and 
characteristics at scale.

V Improved competitive market 
position

V Demonstration of product 
performance on industry scale

V Revenue generated via sale of  
breeding animals, eggs, larvae, 
meal, oil and attractants.

V Ability to create further value 
through licensing, contract 
production and processing. 

Secondary Market Sales  
[Client Base]

De-risked and stimulate revenue 
pipeline with:
V Industry framework
V Specific lines for substrates
V Higher performing products
V Reduced risks of disease
V Greater profitability 

V Generate revenue and 
returns for 
shareholders

V Add value to Roslin 
research and local 
ecosystem

Roslin 
Technologies

Investment £0.6m (20-25%) 
Option investment £0.4m (7-10%)
1st Right to acquire majority 
shareholding at Series A valuation

100% ownership of 
Genetic Nucleus & Lines
Investment £1.25m

Commercial quantitative genetic & 
genomic data driving genetic 
improvement & decisions

Research Platform
[Collaboration with Roslin 
Institute and universities]

Roslin 
Institute

Benefits

Benefits

Benefits

Commercialisation 
Platform

[Industry Partner]

Benefits

Benefits
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Roslin Technologies GEM scope 
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Data Data 
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Animal & Aqua 
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Growth at scale ς increases 
output, lowers cost  

Improved Genetic Strains 

 
Livestock 
producers 

Secondary beneficiaries 

 

 

 

The Project: Value Chain & RTL Strategy 

 
Insect Value Chain (Simplified) 

 

Å The proposed RTL project provides a low-risk entry point to bring improved genetic solutions and 
technology to the Insect Value-Chain by linking proven capability and research to an actively 
growing commercial venture. All entities have core expertise in Black Soldier Fly and can quickly 
collaborate to develop and deliver wider value in the global marketplace. 

Å A number of key risks are mitigated by the broader reach across the Value chain e.g. market risk for 
NewCo as it secures revenue from άINSECTέ, and operational and market risk from άINSECTέ as they 
secure a more competitive market position whilst continuing to improve their products. RTL may 
ŀƭǎƻ ōŜƴŜŦƛǘ ƳƻǊŜ ǿƛŘŜƭȅ ŦǊƻƳ ǘƘŜ ǳǘƛƭƛǘȅ ƻŦ ǘƘŜ ǇǳǊǇƻǎŜ ōǳƛƭǘ ƛƴǎŜŎǘ ƎŜƴŜǘƛŎ ƴǳŎƭŜǳǎ /ŜƴǘǊŜ ŀǎ ƛǘΩǎ 
client base grows. 

 
 
 
 
 

Industry Challenge

Commercialisation of insect 
protein for animal feed requires 

scale and the right price

Enhanced Breeding as solution

Breeding creates ever-improving 
high performance generics tailored 
to industry requirements. Breeding 

improves quantity and quality 
traits.

Scale requires technology 
development. This technology 
development is happening in 
house within BSF producers.

The right price is dictated by 
scale. Insect protein has tobe as 

cheap as fishmeal and/or 
soymeal, existing feed 

commodities with low margins. 
This has not been achieved, yet.

Improved quantity traits lead to 
increased outputs. This accelerates 

scale and reduces costs of 
production

Improved quality traits leads to 
improved ingredients. Enhanced 
product functionality translates

into insect protein being sold for a
Higher price per MT.
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The Project: Project approach, benefits and 
impacts 

 
 

 

 

 
 
 

Newco 

Approach Benefit Impact 
 

 

 
 

 

 
 

 

 
  

 

Markets & Collaboration providing risk-reduced returns & benefits 
By selecting a partnering approach around a proven Genetic Enhancement Model, Roslin 
Technologies can both accelerate the benefits and mitigate the key risks for key stakeholders by 
securing access to existing markets and revenue to support the ongoing genetic technology 
development and dissemination. Partnerships can also be developed with secondary market 
suppliers to further de-risk the model. RTL has developed a strong track record in this area and the 
ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀ D9a ǘƻ LƴǎŜŎǘ ƛǎ ǘƘŜ ƴŜȄǘ ƛƳǇƻǊǘŀƴǘ ǎǘŀƎŜ ƛƴ ƛǘΩǎ ǎǘǊŀǘŜƎƛŎ ŘŜǾŜƭƻǇƳŜƴǘΦ 

 
The growth of insect related products and secondary markets is significant. Insect oil, insect meal 
and fertilizer is produced from low value organic substrate and fresh larvae, the production in 
tropical countries has lower costs and lower food print with considerable benefits to the 
environment. 

 
Insect companies can maintain a large population of different families and operate a traditional 
quantitative and genomic selection program. This will provide large amounts of commercial data 
sets together with the animal populations that will be accessible for collaborative research. 
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V Research & collaboration 
with funding 
opportunities e.g. 
infectious diseases 

V Can focus on academic 
or industry-led research 

Å Direct research 
opportunity in purpose- 
built and local facility 

Å Access to commercial 
production data 

V Access to enhanced 
production output and 
competitive market 
position 

V Value of data as input to 
genetic evaluations 

Å Partnership via direct 
investment of Newco 

Å Agreed terms on business 
venture with defined 
goals, & points of 
relationship and oversight 

V Core GEM platform in 
high growth market 

V Build core capability & 
research collaboration in 
Roslin Tech/ Institute 

V Shareholder returns 

V Accelerated entry to 
commercial insect market 

V Access to industry know- 
how, data to aid research 

V Source of funding for an 
emerging business 

Å Establishment  via 
direct investment 

Å Agreed terms on business 
venture with defined 
goals, & points of 
relationship and oversight 

Å Direct investment in new 
insect Genetic Nucleus 

Å Indirect investment 
into άINSECTέ 

Å Oversight and 
management of model 

Å Long term global 
capability & 
expertise growth 

Å Benefits delivered 
to sector 

Å Reduce business 
market and 
operational risks 

Å Increase chance of 
long-term business 
viability 

Å Increase and 
consolidate market 
position 

Å Adapt production 
as required to 
market demand 

Å Build core 
competence & 
experience in insect 

Å Have direct and 
accelerated impact 
to world markets 
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Phase 1 

Operational initiation 

Phase 2 
Optimisation & 

Research 

Phase 3 
Operational 

Refinement & 
Scale-up 

 

   
 

   

13 

1-3 months 

Jul 20 ς Sep 20 

3-4 months 

May 20 ς Jul 20 

 

3-6 months 

Dec 19-May 20 

Partnerships/ 
investment/ funding 

V Review of commercial 
partnerships to ensure 
remain optimum and 
aligned to strategy 

V Review of research 
projects and 
outcomes, review 
pipeline opportunities 
for further research 

V Review plans and 
demand for scaling up 
business review any 
further need for 
business funding 

V Review of other 
potential partnering 
opportunities 

Operations 

V Review and optimize 
operating model as 
required e.g. key 
processes, alignment 
to strategy, scale-up 
requirements etc. 

V Commence on next 
pipeline insect(s) if 
appropriate 

Partnerships/ 
investment/ funding 

V Agree resources to 
support research and 
collaboration and 
associated funding 

V Commence research 
projects 

V Review commercial 
partnerships and 
refine operating 
model/ agreements as 
required 

Operations 

V Review and optimize 
operating model as 
required e.g. key 
processes, alignment 
to strategy, scale-up 
requirements etc. 

V Review existing scope 
and goals of research 
areas/ topics 

V Build process to 
operationalize 
research outputs into 
commercial process 

V Review opportunities 
to expand scope of 
business e.g. insect 
pipeline 

Partnerships/ 
investment/ funding 

V Strategic investment 
into partners where 
relevant 

V Partnership 
agreements, goals, and 
oversight in place 

V Initial funding / 
investment 
commitments paid 

Operations 

V Commence build 
genetic nucleus facility 
(Scotland) ς Capital 
outlay 

V Recruit & appoint 
appropriate 
managers, staff 
(indirect/ direct) and 
supporting resources. 

V Design and implement 
partnership operating 
model including key 
business processes & 
roles & responsibilities 

V Commence operations 
and oversight 
arrangements 

V Forward planning for 
research opportunities 
with RI 
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The Project: Key Financials 
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Revenue vs Gross Margin 

4.3 
 

 
3.5 

2.7 
 

2.1 

1.6 

1.3 

0.5 

          0.1  

0.6 

2020 2021 2022 2023 2024 

 
 

Summary Financials and Returns on investment ς Roslin Technologies 
 
 
 

 

Combined Investment ς with Synergies 
 

The combined investment with associated and synergies presents an IRR of 36% and is predicts 
being cashflow positive by year 3. The 5-year model predicts synergies of increase revenue and 
reduced cost of sales through enhanced breeding stock production. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

2020 2021 2022 2023 2024 

Revenue 0.1 0.6 1.6 2.7 4.3 

Gross Margin 0.1 0.5 1.3 2.1 3.5 

 
 
 
 
 
 
 

Please see Financial Section for more detail. 
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2025 EBITDA 1,590,363

Valuat ion Mult iple 2.5x

Year 5 Projected Net Terminal Enterprise 

Value 3,975,906

+ Cash 0

- Total Debt 0

Projected Terminal Equity Value in 2025 3,975,906

2020 2021 2022 2023 2024

Equity investment (1,900,000)

Operat ing Cash Flow (163,231) 18,513 274,094 718,838 1,590,363

Residual Value 3,975,906

Total Cash Flows (2,063,231) 18,513 274,094 718,838 5,566,269

Investor IRR 36.2%

EV (5 year) in ϻm 4.0                           

Ex it  Va lu a t io n
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Å Scaling 

Å Accelerated Å Strong 

 

Å Strong market 
Å Efficiencies growth cashflows share 

 
Å Priorities 
Å Op model 
Å Synergies 

Å Scaling 
Å Market 
Å Partners 
Å Capital raise 

Å Market 
growth 

Å Product 
growth 

Å ReinvestmentÅ Large scale 
Å Acquisitions operations 
Å New marketsÅ Business sale 
Å New partners opportunities 

 

     
 

 

# Phase Goals 

1 Formation, 
positioning 

Å Establish market presence 
Å Early breeding productivity gains 

2 Synergies Å Business model optimization 
Å Value chain positioning 

3 Scale and capital 
raise 

Å Accelerated and targeted growth 
Å Next stage investment 

4 Growth and 
consolidation 

Å Expand sales and products, new 
and existing customers 

5 Cashflow and 
acquisition 

Å Building cash and acquiring growth 
through acquisition 

6 Market scale Å Dominant in market, liquidity 
opportunities 

6 5 4 3 1 2 

Year 1 
Year 2 

Year 3 
Year 4 

Year 5 
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Developing Genetic Improvement for Insect production 
Overview 
Å Genetic Nucleus will be a start-up company focused on early-stage insect genetics and based in Scotland. 
Å It will position itself as a genetic breeding solutions business with a view to gaining a foothold before 

significant market expansion occurs. 
Å The core services will include (1) Selective genetic design (2) broodstock delivery and (3) continuous 

breeding improvement. 
 

What is the Roslin Technologies proposal? 
Å RTL will establish the Genetic Nucleus NewCo and operate the ΩDŜƴŜǘƛŎ Nucleus tƭŀǘŦƻǊƳΩ όΨDbtΩύ 

within its Strategic Insect Platform, working initially on Black Soldier Fly όΨ.{CΩύ production 
Å Through RTL, Genetic Nucleus will partner and take a shareholding with an active commercial 

business (άINSECTέ) to provide breeding improvements through tailored genetic solutions and will 
secure revenue and commercial Phenotype data in return.  

Å w¢[Ωǎ existing partner EGENES will provide genetic evaluation services in conjunction with NewCo 
Å NewCo will utilise commercially sourced BSF to form a foundation population evaluating breeding data to 

support a genetic and genomic evaluation process to determine targeted improvements. 
Å The investment will include a purpose-build facility in Scotland that will support operations and 

collaborative research with partners from the Roslin ecosystem. 
 

Why is this the right partner for RTL? 
Å Core capabilities ς The business has its core skillset in the understanding and evaluation of insect 

genetics, and have a credible track record of development of genetic improvement programs in 
other species. 

Å Fit/ alignment with RTL vision ς ¢ƘŜ ƭŜŀŘŜǊǎƘƛǇ ŎǳƭǘǳǊŜ ƻŦ ǘƘŜ ōǳǎƛƴŜǎǎ ŀǇǇŜŀǊǎ ŀ ƎƻƻŘ ǿƛǘƘ ǿƛǘƘ w¢[Ωǎ 
own strategic path. The business believe in their model and capability and also believe the value that 
could come from RTL partnership. 

Å Business Strategy, Roadmap & Plan ς The existing business plan and roadmap is credible and provide 
future opportunities for growth that could benefit all parties. 

Å Stage of development ς The business is still relatively young and therefore has come flexibility in ƛǘΩǎ 
model to service clients and markets, and make changes if required 

Å Locality and research links ς The business is local to RTL and has close and cooperative links with the 
Roslin Institute /  Edinburgh University. The opportunity for project and research collaboration is high 

Å Global presence/ network ς The business has already established a good global network which could 
present opportunities for all parties in terms of future growth opportunities 

 

What kind of business model is proposed, and how would be managed/ overseen? 
Å The Genetic Nucleus NewCo is proposed to be a start-up operation 100% owned by RTL with an 

investment of c. £>1.25m into an existing shelf company. NewCo will establish a management team, 
experts and technicians initially led by RTL Business development team. Using this business model RTL 
will maintain control and influence of strategy, and returns to RTL shareholders. The focus will be on 
line development and research. 

Å Newco is proposing to take a shareholding in a commercial venture to increase 
the access and control of market entry and closeness to the market; 
commercially demonstrate the product performance at scale; monitor the 
genetic improvement within a controlled ecosystem;  and provide early 
revenues. 

Å An oversight structure would be set-up and monitored with appropriate 
governance and roles and responsibilities to ensure goals and performance was 
tracking appropriately 
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Commercial Breeding Platform  
Overview 
Å άINSECTέ is an insect technology company based in Singapore and Malaysia (operations) specializing in data- 

driven methods for sustainable protein production and food waste bioconversion. 
Å άINSECTέ develops turnkey hardware and software systems for insect reproduction, rearing/bioconversion and 

processing to enable decentralized production following the successful contract farming model in poultry/shrimp. 
Å This model enables the business to use a variety of low-cost by-products, for example of the Palm Oil industry, as 

nutrient based insect feed. In Malaysia alone over 1.5m MTs of Palm Oil by-products are produced every year. 
Å Downstream, the company is building a strong commercialization platform; it markets high-quality, traceable and 

safe animal nutrition (protein and oil) and organic fertilizer as core products, is launching a dog pet food product 
(under its άINSECTέGrubs brand) and has several value-added products and partnerships in the pipeline. 

Å They have created an insect platform that is helping to (1) fill the protein market gap (2) create a nutrient cycle 
from using food waste and by products and (3) is helping to drive consumer change through product innovation 

Å They are in the process of scaling up production from 5 MT per year (2019) to over 250 MT from own production 
and over 100 MT in Contract Farming in 2020. They are seeking funding to help this growth plan. 

Å ¢ƘŜƛǊ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ƛǎ ǎŎŀƭŀōƭŜ ǘƘŀƴƪǎ ǘƻ ŀƴ ΨŀǎǎŜǘ-light, technology-driven ŀǇǇǊƻŀŎƘΩ 
Å They have secured long term supplies of low cost feedstock sources. 
Å They have secured a long term cornerstone client for its feed product with secured Purchase Order and initial 

demand of up to 60MT / month and substantially higher pipeline as well as a cornerstone client with secured 
Purchase Order of 100MT for its fertilizer product. 

 

What is the Roslin Technologies proposal? 
Å RTL will partner with άINSECTέ to operate as the Commercial tƭŀǘŦƻǊƳΩ όΨ/tΩύ within its Strategic Insect Platform, 
ŦƻŎǳǎ ƛƴƛǘƛŀƭƭȅ ƻƴ .ƭŀŎƪ {ƻƭŘƛŜǊ Cƭȅ όΨ.{CΩύ production and demonstrating the product performance at scale. 

Å Through RTL, άINSECTέ, will partner with the genetic nucleus unit (NewCo) to develop and deliver breeding 
improvements through the use of tailored genetic solutions aimed at improving breeding characteristics, 
reducing disease impact and ultimately increasing yields. 

Å άINSECTέ will share commercial breeding data with NewCo ŀƴŘ w¢[Ωǎ ǊŜǎŜŀǊŎƘ ǇŀǊǘƴŜǊǎ ŀǘ wL ǘƻ ǎǳǇǇƻǊǘ the 
ongoing genetic and genomic evaluations and subsequent desired improvements. 

Å άINSECTέ can pass on the value created by yield improvements to extended value chain, creating a wider industry 
beneficial impact and develop a market for the genetic lines.  

 

Why is this the right partner for RTL? 
Å Core capabilities ς άINSECTέ have robust and technologically advanced business platform and model. Their 

position in the market and expertise and experience of BSF makes them well suited to partnership. 
Å Fit/ alignment with RTL vision ς The business is very well aligned to the RTL vision and also to work in partnership 

with the Genetic Nucleus unit as part of an extended value chain. They expect to scale up significantly in 2020 and 
would like to implement improvements prior to then, strong data-acquisition and analysis focus of the company is 
in-ƭƛƴŜ ǿƛǘƘ w¢[Ωǎ ŀƴŘ DŜƴŜǘƛŎ bǳŎƭŜǳǎΩ Řŀǘŀ ƴŜŜŘǎ ŦƻǊ ǊŜƭƛŀōƭŜ ƭƛƴŜ ŘŜǾŜƭƻǇƳŜƴǘΣ ǘŜǎǘƛƴƎ ŀƴŘ validation. 

Å Business Strategy, Roadmap & Plan ς The existing business plan and roadmap is ambitious. It provides options 
for all parties to expand on scope and market plans depending on future success. They have an optimum position 
in proximity to Palm Oil plantations as a feed source. Expansion is predicted to be via contract production and 
provides an excellent vehicle to disseminate genetics  

Å Stage of development ς The business is expecting to scale up significantly in 2020 and have secured a pipeline of 
future business both in terms of feedstock sourcing and for sale of finished product.  

Å Global presence/ network ς The business has already established a good market for its products which will 
present opportunities for all parties in terms of future growth opportunities 

 

What kind of partnership is proposed, and how would be be managed/ overseen? 
Å RTL will extend a convertible loan and convert to a % RTL shareholding at series A capitalisation.This would 

make RTL a significant investor, provide a degree of control and influence of strategy, and ultimately providing 
returns to RTL shareholders. Options for majority shareholding are agreed if desirable at the time. 

Å An oversight structure would be set-up and monitored with appropriate governance and roles and responsibilities 
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Market Overview: Animal Protein Gap 

 

 

North 

 
¢ƘŜ ƴŜŜŘ ŦƻǊ ŀƭǘŜǊƴŀǘƛǾŜ ǇǊƻǘŜƛƴ ǎƻǳǊŎŜǎ ƛǎ ŘǊƛǾƛƴƎ wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎΩ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ƛƴǎŜŎǘ ǇǊƻǘŜƛƴ 
market. Hermetia illucens (Black Soldier Fly) is an insect species with excellent potential as an animal- 
feed ingredient, and as a resource for various other industries. The potential of H. illucens makes this 
species interesting for producing a variety of products e.g. insect meal, insect oil and organic fertilizer. 
High prices of other protein alternatives, such fishmeal, are encouraging the feed manufacturers to 
shift their preferences toward insect protein and cater to the rising demand for aquaculture and 
poultry feed. This factors are contributing in the global insect protein market growth. 

The increasing wealth and expanding middle class in both Africa and Asia is driving an increasing 
demand for fish and poultry, and in turn this is increasing the demand for high quality animal-protein 
feed products. An animal-ǇǊƻǘŜƛƴ ΨƎŀǇΩ ŜȄƛǎǘǎ ǘƻŘŀȅ ŀǎ ŦƛǎƘƳŜŀƭ ǎǳǇǇƭȅ όƎǊƻǳƴŘ ŘǊƛŜŘ ƻŎŜŀƴƛŎ ŦƛǎƘ ǳǎŜŘ 
as animal feed) cannot meet demand. Today some 60% of all fish is farmed and as of 2010 already 
consumed 73% of global fishmeal stocks (compared to only 10% in 1980). The remaining 27% is the 
bare minimum required for land animals, such as poultry and swine, which are consequentially short 
of quality protein supply. As of 2015, the animal-protein gap became a reality and the need for 
alternative animal-protein sources is now acknowledged globally. 

 
This structural gap between supply and demand in the animal feed market, is growing at pace. It is 
projected to be over 100 million MT per annum by 2025 and over 300 million MT per annum by 
2050.[2] 

Fig 1: Expected structural gap between supply and demand in animal feed market 
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Expandingmiddle class in Asiaand Africa 
is driving over 300 million MT per 
annumundersupply of ΨŀƴƛƳŀƭ-ǇǊƻǘŜƛƴΩ 
by 2050, animportant commercial 
issuefor big agricultural companies and 
ageo-political food security issuefor 
governments 
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Fig 2: Predicted animal-protein usage 
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2 Food and Agriculture Organisation (FAO) data and analysis 
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Market Overview: Black Soldier Fly 
 

 
Why BSF? Key Reasons 
Å 10-day harvest cycle; year-round; anywhere 
Å High reproductive rate, resilience and unparalleled yield 
Å Voracious recycler of wet + dry food waste & by-products 
Å High protein content; valuable amino acid and fatty acid profile 
Å ¢ƘŜȅ Ŏŀƴ άǎƻǊǘέ waste 
Å They can reduce pathogenic loads considerably ς manure, 

mortalities, etc 
Å They can utilise waste streams that other livestock cannot ς 

excellent organic waste management 
 

The BSF is native to the swamps of Florida, USA, but is now widely 
spread and most particularly in tropical and sub-tropical regions. It 
thrives in hot humid climates (e.g. 30 deg C temperatures and 75%+ 
relative humidity). As BSFL eat, they also defecate in their feed 
ǎƻǳǊŎŜ ŀƴŘ ǘƘƛǎ ŜȄŎǊŜƳŜƴǘ όŎŀƭƭŜŘ ΨŦǊŀǎǎΩύ ƛǎ ŀ ǇƻǿŜǊŦǳƭ ŘŜǘŜǊǊŜƴǘ ǘƻ 
other would-be consumers of the rotting matter, such as house-ƅƛŜǎ 
or blow-ƅƛŜǎΦ 

 
When the BSFL reach their pre-pupation phase they stop eating and 
their mouths fuse shut. They then pupate (where their skin 
becomes hard, rather like a caterpillar chrysalis) and after around 8 
Řŀȅǎ ŀŘǳƭǘ ƅƛŜǎ ŜƳŜǊƎŜΦ ¢ƘŜȅ ƭƛǾŜ ŦƻǊ ŀǊƻǳƴŘ п Řŀȅǎ ƛƴ ƻǊŘŜǊ ǘƻ 
mate, lay eggs and then die. The life cycle is summarised below: 

 
 

¢ƘŜ .{C ƛǎ ŎƭŀǎǎƛŬŜŘ ŀǎ ŀ ϦōŜƴŜŬŎƛŀƭ ƛƴǎŜŎǘϦ ōŜŎŀǳǎŜ ƛǘ ŘƻŜǎ ƴƻǘ ǎǇǊŜŀŘ ŘƛǎŜŀǎŜΦ CŜƳŀƭŜ ƅƛŜǎ ƭŀȅ ŜƎƎǎ ƛƴ 
rotting vegetation matter and the eggs hatch into larvae which grow from microscopic 'hatchlings' to 25 
mm (i.e. one inch long) 'pre-pupae' larvae in some 20 days. During this period the BSF larvae ("BSFL") 
consume rotting matter and convert it into their protein- and oil-rich bodies. Their role in nature is to 
avoid rotting matter degrading more slowly at which point this biomass will attract pathogens and vector 
insects (i.e. insects which do carry diseases with them). 

 

 

 

20 



Market Overview: 
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Insects as a sustainable source of animal protein 
 

Since 2003, the Food and Agriculture Organisation of the United Nations (FAO) have promoted 
ƛƴǎŜŎǘǎ ŀǎ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅΣ ŜŦŬŎƛŜƴǘ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ŀƭǘŜǊƴŀǘƛǾŜ ǇǊƻǘŜƛƴ source. Insect-based protein is 
more cost-effective, energy-ŜŦŬŎƛŜƴǘ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŦǊƛŜƴŘƭȅ ŎƻƳǇŀǊŜŘ ǘƻ ƻǘƘŜǊ ŀƭǘŜǊƴŀǘƛǾŜǎ 
ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ǇǊƻǇƻǎŜŘ ǘƻ Ŭƭƭ ǘƘŜ ŀƴƛƳŀƭ-protein gap. 

 

Environmentally sustainable 
In direct contrast to environmentally damaging solutions, such as the increased use of land for 
further plant-based protein, the production of insect derived animal-protein involves the rearing of 
insect larvae which can utilise organic waste residues amounting globally to 1.3 billion MT per 
year.[3] Insect larvae are reared in modern, safe and enclosed environments. Furthermore, all 
insects are indigenous to their environment and occur naturally in the wild in all of the IBR locations. 
/ŜǊǘŀƛƴ ƛƴǎŜŎǘ ǎǇŜŎƛŜǎ ǎǳŎƘ ŀǎ .{C ŀǊŜ ŎƭŀǎǎƛŬŜŘ ŀǎ ΨōŜƴŜŬŎƛŀƭ ƛƴǎŜŎǘǎΩ ǿƘƛŎƘ ŜŦŦŜŎǘƛǾŜƭȅ ŀŎǘ ŀǎ 
vacuum-cleaners in the natural world. Their role is to prevent the onslaught of pathogens and viruses 
όǘƘŀǘ ŀŎǘ ŀǎ ǾŜŎǘƻǊǎ ǎǇǊŜŀŘƛƴƎ ŘƛǎŜŀǎŜǎύ ōȅ ŎƻƴǎǳƳƛƴƎ ǊƻǘǘƛƴƎ ƻǊƎŀƴƛŎ ƳŀǘǘŜǊΦ ¢Ƙƛǎ ΨǾŀŎǳǳƳ-ŎƭŜŀƴƛƴƎΩ 
activity results in protein-rich insect larvae which supports the terrestrial food chain. 

 

A higher quality protein 
LƴǎŜŎǘǎ ŀǊŜ ƘƛƎƘƭȅ ŜŦŬŎƛŜƴǘ ŎƻƴǾŜǊǘŜǊǎ ƻŦ ŦŜŜŘ ǘƻ ǇǊƻǘŜƛƴ 
(Fig 3), whilst also being highly digestible for aquaculture 
and reared poultry, containing the key amino acids which 
are lacking in vegetal protein sources. 
[ŜŀŘƛƴƎ ǎŎƛŜƴǘƛŬŎ ǊŜǎŜŀǊŎƘ ƛƴǎǘƛǘǳǘƛƻƴǎ όǎǳŎƘ ŀǎ 
Wageningen, Texas A&M, LOEWE and Fraunhofer 
LƴǎǘƛǘǳǘŜǎ ŜǘŎΦύ ƘŀǾŜ ŎƻƴŬǊƳŜŘ ǇƻǳƭǘǊȅΣ ǘƘŀǘ ŦŜŘ ƻƴ insect 
larvae, grow faster, larger, have stronger immunity 
systems, and are more nourishing than poultry fed on 
ŎƻƴǾŜƴǘƛƻƴŀƭ ŎƘƛŎƪŜƴ ŦŜŜŘώоϐΦ /ƻƴǾŜƴǘƛƻƴŀƭ ŬǎƘ ŦŜŜŘ ƛǎ 
circa 12% water, 65% protein, 2% antibiotics and 
supplements, with the remaining 20% made up of soy- 
meal, corn, and saturated fats. 

άLǘ ǘŀƪŜǎ ŀōƻǳǘ ŀ ƘŜŎǘŀǊŜ 
of land to produce a tonne of soy 
per year; whereas the same area 
could produce up to 150 tonnes of 
ƛƴǎŜŎǘ ǇǊƻǘŜƛƴΧLƴǎŜŎǘ-meal is not 
intended to replace soy-meal but it 
could take some pressure off the 
consumption of more land for feed 
ǇǳǊǇƻǎŜǎέ 

Dr Elaine Fitches, PROteINSECT [4] 

 

Fig 3: Comparing anim al conversion of fee d into p ro tei n 
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[3] (Fera, 2016) - http://fera.co.uk/news/resources/documents/proteinsect-whitepaper-2016.pdf 
[4] PROteINSECT - http://www.sciencemag.org/news/2015/10/feature-why-insects-could-be-ideal-animal-feed 

http://fera.co.uk/news/resources/documents/proteinsect-whitepaper-2016.pdf
http://www.sciencemag.org/news/2015/10/feature-why-insects-could-be-ideal-animal-feed
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Demand for Animal Based Protein 
 

By 2050, the rising global middle-class population is expected to drive a 70% 
increase in the demand for animal-based protein, causing a global shortfall of over 
300 million MT per annum by 2050. The majority of this new demand comes from 
Asia and Africa, where new-found wealth and a change in food consumption habits 
have created a genuine concern for global food security. Since 1960, there has been 
a rapid increase in the global production of meat products, particularly poultry and 
ŜǎǇŜŎƛŀƭƭȅ ŬǎƘΦ 

 

Compounding the protŜƛƴ ǎƘƻǊǘŀƎŜΣ ǿƛƭŘ ŬǎƘƛƴƎ Ƙŀǎ ǎŜŜƴ ǊŜŘǳŎǘƛƻƴǎ ƛƴ ȅƛŜƭŘΣ 
ǊŜǎǳƭǘƛƴƎ ƛƴ ŀƴ ŜȄǇƭƻǎƛǾŜ ƎǊƻǿǘƘ ƛƴ ŀǉǳŀŎǳƭǘǳǊŜ όŦŀǊƳŜŘ ŬǎƘύ ǿƘƛŎƘ ƛǘǎŜƭŦ ǊŜǉǳƛǊŜǎ ŀ 
supply of high-protein feed (Figure 4). Fish simply will not survive on crop-based 
protein alone, exacerbating the demand for more animal-based protein. Fishmeal is 
comprised largely of silver-ŬǎƘ όǎŀǊŘƛƴŜǎΣ ŀƴŎƘƻǾƛŜǎ ŀƴŘ ǇƛƭŎƘŀǊŘǎύΣ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ 
has now capped at 5 million tonnes per annum, whilst demand continues to 
ƛƴŎǊŜŀǎŜΦ /ƻƴǎŜǉǳŜƴǘƛŀƭƭȅ ŀǎ ƻŦ нлмр Ǝƭƻōŀƭ ŬǎƘƳŜal supply peaked and cannot meet 
future demand for animal-based protein. 

 
 

 
Fig 4: Aquaculture is expanding to meet world fishdemand 
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Source: Historical data 1950-2010: FAO. 2014. ñFishStatJ*. Rome: FAO. Projections 2011-2050: Calculated at 

World Resources Institute (WRI), assumes 10 percent reduction in wild fish catch between 2010 and 2050, and 

lineargrowth of aquacultureproduction at an additional 2 million tons per year between 2010 and 2050. 

Seewww.wri.org/publication/improving-aquaculture for full paper. 
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Market Overview: Animal Protein Market 
 
 

Fishmeal supply 
¢ƘŜ ǇǊŜǎǎǳǊŜ ƻƴ ŬǎƘƳŜŀƭ Ƙŀǎ ōŜŜƴ ǎǘŜŀŘƛƭȅ ƛƴŎǊŜŀǎƛƴƎΣ ǿƛǘƘ ǇǊƛŎŜǎ ǊƛǎƛƴƎ ŀŎŎƻǊŘƛƴƎƭȅ όCƛƎǳǊŜ сύΦ Lƴ мфулΣ 
мл҈ ƻŦ ŬǎƘƳŜŀƭ ǿŀǎ ǳǎŜŘ ƛƴ ŀǉǳŀŎǳƭǘǳǊŜΣ ōǳǘ ōȅ нлмл ǘƘƛǎ ǳǎŀƎŜ ƘŀŘ ŜȄŎŜŜŘŜŘ тл҈ όCƛƎǳǊŜ рύΦ ¢ƘŜ 
ŀƳƻǳƴǘ ƻŦ ŬǎƘƳŜŀƭ ƴƻǿ ōŜƛƴƎ ǳǎŜŘ ŦƻǊ ŀquaculture has effectively monopolised its use. As a result of 
dramatic decline in wild silver-ŬǎƘ ǎǘƻŎƪ ŀƴŘ Ǝƭƻōŀƭƭȅ ŜƴŦƻǊŎŜŘ ŬǎƘƛƴƎ ǉǳƻǘŀǎΣ ǘƘƛǎ Ƙŀǎ ŎŀǳǎŜŘ ŀ ƎǊŜŀǘŜǊ 
ǇǊƻǘŜƛƴ ŘŜŬŎƛŜƴŎȅ ƛƴ ŀǉǳŀŎǳƭǘǳǊŜ ŀƴŘ ǇƻǳƭǘǊȅ ŦŀǊƳƛƴƎ ŀƴŘ ƴƻǿ ŀŘŘƛǘƛǾŜǎ ŀƴŘ ŀƴǘƛōƛƻǘƛŎǎ Ǉlay a major 
ǊƻƭŜ ƛƴ ŬǎƘ ŀƴŘ ǇƻǳƭǘǊȅ ōǊŜŜŘƛƴƎΦ 

 

Alternative supply sources 
Alternative sources of animal-protein are needed to meet the demand gap. This could be achieved 
through new animal-based protein or other sources such as vegetal sources such as soy protein 
ŎƻƴŎŜƴǘǊŀǘŜǎΦ Lƴ ǘƘŜ ŎǳǊǊŜƴǘ ƳŀǊƪŜǘ ǎǳǇǇƭƛŜǊǎ ŀǘǘŜƳǇǘ ǘƻ ƳŜŜǘ ŘŜƳŀƴŘ ǘƘǊƻǳƎƘ ƳƻŘƛŬŜŘ ǾŜƎŜǘŀƭ 
sources. However, these plant-based proteins are short of two of the essential amino acids required for 
healthy animal growth (lysine and methionine), which have to be added synthetically. One of the key 
issues with this form of alternative supply is its unsustainability, particularly for the environment. For 
ŜȄŀƳǇƭŜΣ ƴŜǿ ƭŀƴŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ǎƻȅ ǘƻ Ŭƭƭ ǘƘŜ ǇǊƻǘŜƛƴ ƎŀǇΣ ŜǉǳŀǘŜǎ ǘƻ ƴŜǿƭȅ ŎǳƭǘƛǾŀǘed 
land 

Fig 5: Global fishmeal use by animal category 
 

Source: Shepherd 2012 
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Fig 6: Historical increase in fishmeal price 

 

Source: Indexmundi 
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Market Overview: Growing Demand 
 
 

The animal feed industry surpassed 1 billion tonnes of feed production in 2016 ($400 billion pa), up 
from 630 million tonnes in 2005 and 290 Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ ƛƴ мфтрΦ {ƻƳŜ рф҈ ƻŦ ǘƻŘŀȅΩǎ Ǝƭƻōŀƭ ŦŜŜŘ 
production is dominated by 4 countries/regions. Namely China (19%), USA 
(17%), EU (16%), and Brazil (7%). The middle class of Asia and Africa is already 2x that of Europe and 
North America combined (set to become 3x by 2030). This is where the growth is for animal-protein, 
and this is where the largest undersupply already exists. Satisfying increasing and changing demands 
for animal food products, whilst at the same time sustaining the natural resource base (i.e. soil 
health, water security, tCO2e emissions and biodiversity), is one of the major challenges facing world 
agriculture today. 

 
[ƛǾŜǎǘƻŎƪ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǳǎŜǊ ƻŦ ƭŀƴŘΣ ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ǘƘǊƻǳƎƘ ƎǊŀȊƛƴƎ ƻǊ ƛƴŘƛǊŜŎǘƭȅ 
through consumption of fodder and feed grains. Globally, livestock production currently accounts for 
some 40% of the gross value of agricultural production. In industrial countries, this share is more 
than 50%. In developing countries, where it accounts for over 30%, its share is rising quickly since 
domestic livestock production increases rapidly with the growth in the middle class and the 
consequential changes in lifestyles and dietary habits. 

Global agriculture will be increasingly driven by trends in the livestock subsector, many of which are 
already apparent: 

 
Å An increasing proportion of livestock production will originate in warm, humid and more disease-prone 

environments. 
Å There will be a change in livestock production practices, from a local multi-purpose activity to a more 

intensive, market-oriented and increasingly integrated process. 
Å Pressure on, and competition for, common property resources such as grazing and water resources will 

increase. 
Å There will be more large-scale industrial production, located close to urban centres, with associated 

environmental and public health risks. 
Å Pigs and poultry will increase in importance compared with ruminants. 
Å Farmed Ŭsh (aquaculture) will play a disproportionate role in the demand for new animal-protein. 

 
In industrial countries, the consumption of animal-proteins increased in the 1960s and 1970s from 44 to 
55 g/capita/day. After this, animal-protein consumption remained fairly stable. In developing countries, 
however, although the level of consumption of animal-proteins increased steadily from 9 g/capita/day in 
1962 to 20 g/capita/day in 1998, there is still ǎƛƎƴƛŬŎŀƴǘ potential for increase (Source: FAO, 2015). 

 
Between 1998 and 2030, annual meat consumption in developing countries is projected to increase from 
26 to 37 kg per person, compared with an increase from 88 to 100 kg in industrial countries. For eggs, 
consumption will grow from 6.5 to 8.9 kg in developing countries and from 13.5 to 13.8 kg 
in industrial countries (Source: FAO, 2015). 

 

Growth in poultry production has been spectacular in East Asia (over 11% CAGR.) and South Asia (over 7% 
/!Dwύ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ŘŜŎŀŘŜΣ ǊŜƅŜŎǘƛƴƎ ǘƘŜ ǊŀǇƛŘ ƛƴǘŜƴǎƛŬŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇƻǳƭǘǊȅ ƛƴŘǳǎǘǊȅ ƛƴ ǘƘŜǎŜ ǊŜƎƛƻƴǎΦ 

 

Antibiotics 
Vast quantities of antibiotics are used on livestock to reduce the impact of disease, contributing to anti- 
biotic resistance in animals and humans alike. Worldwide, 80% of all antibiotics sold in 2009 were used on 
ŦŀǊƳŜŘ ŀƴƛƳŀƭǎ όŬǎƘΣ ǇƻǳƭǘǊȅΣ ǎǿƛƴŜ ŀƴŘ ŎŀǘǘƭŜύΦ 
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Food security is a well documented geo-political challenge and investment required in this area is 
estimated by the Company at $600 billion in the next 15 years: 

 
Governments - are investing to protect their nations from inflationary pressures caused by the 
undersupply gap. China has been the most coordinated at deploying its capital in this sector. 
Institutional investors - are investing because they can see the structural dislocation of the market, and 
the long-term headroom for significant revenue growth. Agricultural companies - are investing because 
it is a strategic issue for their businesses; and they cannot currently fulfil the demand required by their 
customers. 

 
Alternative protein approaches are being pursued to help fill this gap such as single celled protein and 
ƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘ όΨDaΩύ ǎƻȅΦ IƻǿŜǾŜǊΣ ƴŜƛǘƘŜǊ ƻŦ ǘƘŜǎŜ ŀǊŜ ǾƛŀōƭŜ ƻƴ ǘƘŜ ǎŎŀƭŜ ǊŜǉǳƛǊŜŘ ŀƴŘ ǎƻȅ ƛƴ 
ǇŀǊǘƛŎǳƭŀǊ Ƙŀǎ ǎƛƎƴƛŦƛŎŀƴǘ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛǎǎǳŜǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜǎŜ ŀǊŜ ΨǇƭŀƴǘ ǇǊƻǘŜƛƴǎΩ ŀƴŘ ƴƻǘ Ψŀnimal- 
ǇǊƻǘŜƛƴǎΩΣ ƳŜŀƴƛƴƎ ǘƘŜȅ Řƻ ƴƻǘ ƘŀǾŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ƴŀǘǳǊŀƭ ŎƻƳǇƻǎƛǘƛƻƴ ǘƻ ǎǳǇǇƻǊǘ ŦŀǊƳŜŘ ŦƛǎƘΣ ǇƻǳƭǘǊȅ 
(& eggs) and piglets. Insects are widely regarded as a serious alternative protein source because they 
are: 

 
Cost-effective - insects can convert low value agricultural by-products into high quality protein and 
reproduce at a quasi-exponential rate. Furthermore, they can be farmed where the demand is, 
eliminating shipping costs (a significant driver in the cost of conventional animal- protein supplies). 

 
Higher quality ς studies show that insect-based protein is comparable quality to fishmeal (natural, 
easily digestible, containing the right types of amino acids) provided the right substrate and insect type 
are used. Achieving increasing regulatory acceptance globally. For example, in December 2016, the EU 
Standing Committee on Plants, Animals, Food and Feed (SCoPAFF) endorsed a Commission proposal to 
amend Annex IV of Regulation (EC) No 999/2001. This was the remaining section of legislation that 
prevented the use of processed insects in fish feed in the EU. It is anticipated that the revision will be 
formally adopted by each member state. Canada approved the use of black soldier fly larvae in poultry 
feed in 2016 and for inclusion in feed for salmonids in 2017. 

 
Move to mainstream - Proven in markets from Canada to South Africa, China to South-East Asia, 
insects (and insect-meal) are fast becoming mainstream in aquaculture ς the largest demand market. 

 
Delivering alternative protein at scale, with consistency and assured quality - Insect-based protein is 
at the forefront of the strategic agenda for "Big AG" companies. No-one to date, however, has been 
able to produce insects at the scale and at the consistent quality that is required by the major animal 
ŦŜŜŘ ōƭŜƴŘŜǊǎκǎǳǇǇƭƛŜǊǎΣ ŘǳŜ ǘƻ ŘƛŦŦƛŎǳƭǘȅ ǎŜŎǳǊƛƴƎ ǘƘŜ ǘƻƴƴŀƎŜ ŀƴŘ ǘǊŀŎŜŀōƛƭƛǘȅ ƻŦ ΨǎǳōǎǘǊŀǘŜΩ όƻǊƎŀƴƛŎ 
material fed to insects). Big AG needs to be confident in the quality and origin of the end- product 
supplied. 
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This programme focuses on the development of a genetic enhancement model for Hermetia 
illucens (black soldier fly) involving partnership with two commercial entities and research 
collaboration within the Easter Bush ecosystem. 

 
Since 2003, the Food and Agriculture Organisation of the United Nations have promoted 
insects as a high quality, efficient and sustainable alternative protein source. Insect-based 
protein is more cost-effective, energy-efficient and environmentally friendly compared to 
other alternatives currently being proposed to fill the animal-protein gap. In contrast to 
environmentally damaging solutions, such land use for plant-based protein, the production of 
insect derived animal-protein involves the rearing of larvae which utilise organic waste 
residues amounting globally to 1.3 B tonnes per year. Insect larvae can be reared in modern, 
safe and enclosed environments. Black soldier fly has been classified as a "beneficial insect" on 
ǘƘŜ ōŀǎƛǎ ƛǘ ŘƻŜǎ ƴƻǘ ǎǇǊŜŀŘ ȊƻƻƴƻǘƛŎ ŘƛǎŜŀǎŜ ŀƴŘ ŀŎǘǎ ŀǎ ŀ άǾŀŎǳǳƳ-ŎƭŜŀƴŜǊέ ƛƴ ǘƘŜ ƴŀǘǳǊŀƭ 
world by consuming rotting organic matter. This feeding activity results in protein-rich larvae, 
which support the terrestrial food chain. Insects are highly efficient converters of feed to 
protein, whilst being highly digestible for aquaculture and poultry, containing key amino acids 
that are lacking in vegetal protein sources. Furthermore, studies have confirmed that livestock, 
such as poultry, fed on black soldier fly larvae grow faster than birds fed on conventional 
chicken feed (for example, Moula et al. 2018. Anim Nutr. 4:73-78). 

 
The first phase of this programme will apply to a genetic nucleus unit in Scotland, which will 
involve a black soldier fly breeding company. A facility will be purpose built to provide a base 
for precision breeding of black soldier fly at scale to supply broodstock to a commercial 
production unit. A relationship with a large commercial unit has also been established to 
provide access to substantial quantitative genetic and phenotypic data that will further drive 
improvements in the genetic nucleus population. The nucleus unit will act as a research 
platform to facilitate collaboration with University of Edinburgh and Scottish Rural College 
(SRUC) scientists working on genetic improvement programmes/ models in insects and, in 
particular, will facilitate studies to address emerging issues that result from intensification of 
black soldier fly husbandry. 

 

In summary, the components of the programme as follows: 
 

1. Genetic Nucleus Platform - this involves a UK insect breeding company specialising in 
selective genetic design, broodstock delivery and continuous breeding improvement of black 
soldier fly. The genetic nucleus centres around non-destructive prototype phenotyping screens 
for selecting growth rate/development time, size/weight and protein/fat ratio parameters, 
which will allow measurement of traits at individual level that can be used to score populations 
and/or families. A rearing system has been developed that allows growth of multiple lines in 
parallel without cross contamination and self-selects the fittest individuals for mating. Three 
distinct lines have been sourced for integration, enabling genetic diversity to build a selection 
programme. A genetic programme will be developed from this resource. Multiple lines will be 
tracked in parallel under larval density control and diet optimization. 
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Genetic Nucleus Platform (continued) The next step is to develop and scale a bio-banking system 
for storage of multiple lines, allowing back-up of the genetic resource of different lines. Proof-of- 
concept studies will be completed to enable pre-fly sexing which will allow supply of pre-mixes of 
pure lines in specific sex ratios to commercial production units. Pupae from the advanced 
breeding programme will be supplied for upscale with detailed analyses of performance of the 
ǎŜƭŜŎǘŜŘ ƛƴǎŜŎǘǎΦ wƻǎƭƛƴ ¢ŜŎƘƴƻƭƻƎƛŜǎΩ ŜȄƛǎǘƛƴƎ ǇŀǊǘƴŜǊΣ 9ŘƛƴōǳǊƎƘ D9bŜǘƛŎ 9Ǿŀƭǳŀǘƛƻƴ {ŜǊǾƛŎŜǎ 
(EGENES, SRUC, located in Roslin Institute), will provide genetic evaluation services, in conjunction 
ǿƛǘƘ ǘƘŜ ƎŜƴŜǘƛŎ ƴǳŎƭŜǳǎ ǇŀǊǘƴŜǊΩǎ ƻǿƴ services. 

 

EGENES has an exemplary track record in this field, and currently produce national genetic 
ŜǾŀƭǳŀǘƛƻƴǎ ŦƻǊ ŀƭƭ ŘŀƛǊȅ ŎŀǘǘƭŜ ŀƴŘ ǎƘŜŜǇ ŀƴŘ ŦƻǊ ǘƘŜ ¦YΩǎ ōƛƎƎŜǎǘ ōŜŜŦ ōǊŜŜŘǎΦ ¢ƘŜƛǊ ǇǊƻŎŜǎǎ ǳǎŜǎ 
performance and pedigree data which are combined, quality controlled and analysed to produce 
routine genetic evaluations, which are then fed back to industrial partners. The model (Fig. 1) will 
be applied to the fly lines in this programme. Using their established technology, the genetic 
nucleus partner has a cohort of strains in place which have traits that enhance performance, with 
data indicating annual improvements in productivity of 2% and above. Through partnership with 
Roslin Technologies, the nucleus breeding partner will gain accelerated entry to, and revenue 
from, the commercial market (see 2, below) as well as obtain access to industry data and know- 
how to further enhance their product development. Programmes for lines will be continuously 
monitored to provide further improvement or to adapt to threats that arise in the downstream 
production programme; for example, via monitoring for infectious diseases that emerge from 
intensification of husbandry. Roslin ¢ŜŎƘƴƻƭƻƎƛŜǎΩ investment will include a purpose-built facility 
in Scotland that will support operations as well as collaborative research with partners from the 
Easter Bush ecosystem. This will provide a platform for research studies (see 3, below) that will 
be designed to meet the needs of the black soldier fly industry as the programme progresses. 

 

Fig. 1. Breeding evaluation model 
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2. Commercialisation Platform. Having a credible commercialisation platform in place de-risks the 
project from the outset; this is a crucial element of the Roslin Technologies model. This partnership 
with an international black soldier fly commercial provider will allow the programme to effectively 
deliver impact to the market. This partner has in place a robust and technologically advanced business 
platform and model, with extensive expertise of black soldier fly. They have an already-established 
market for their products, which will present opportunities for all partners in terms of sustainable 
growth. They also specialise in data-driven methods of production, with a focus on software-hardware- 
iot integration and analytics for both reproduction (reproduction technology) and grow-out 
(bioconversion technology) of the insects in a decentralized system recycling a variety of local food 
waste streams. The data-driven, precision agriculture approach offers an interesting opportunity for 
fast, standardized and quantitative feedback loop between the research program and commercial 
operations. Therefore, partnership will allow access to larger scale insect population data, that will be 
used to inform genetic improvement of the nucleus populations above, in a continual feedback loop 
that will be central to the ethos of the programme. This will be combined with monitoring for issues at 
scale, which will then be used to inform research collaborative work in the research platform, below. 
Using its core technology, the Partner plans to develop one of the largest and most cost-efficient 
reproductive units (egg & baby insect production) in the region. In this programme, lines of selected 
black soldier fly lines will be produced at scale here, to introduce the desired characteristics to the 
wider market. The partner has legal operating entities and regulatory approvals for its products as well 
as for the import of live BSF insects into Singapore in place. There will be a focus to enhance yields, 
which will enable dissemination of the lines to many commercial suppliers globally, with significant 
scale-up anticipated in 2020. The partner already has an existing research collaboration with a 
reputable local university in Singapore focused on artificial selection methods. It has therefore included 
line management considerations in its reproduction system development and could become a 
technology blueprint for multiplication and commercialisation of lines developed by the genetic nucleus 
and research teams. 

 
3. Research Platform. This programme will provide a clear basis for collaborative and mutually 
beneficial research with University of Edinburgh scientists on genetic selection of black soldier fly for 
protein production for animal feed. Furthermore, with intensification of black soldier fly production, 
there is increased risk of infectious disease transmission within populations. There is a paucity of data 
on pathogens that affect black soldier fly, but fungal pathogens have been demonstrated to 
problematic in production units and, unchecked, can decimate fly populations. Black soldier fly appear 
to be relatively susceptible to fungal infection. Currently different management systems (for example, 
substrate aeration) are employed to minimise the incidence and spread of fungal pathogens. Here, 
through partnership, the team will explore the potential for fungal pathogens to be managed via 
selective breeding or, potentially, gene editing, for improved insect host resistance, and will actively 
seek research collaborations to fulfill these requirements. 

 
A summary of the proposed structure of the programme is outlined here: 
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Intellectual Property Position: 
 

UK partner: Proprietary in-house expertise developed for implementing a non-GM trait 
generation process for phenotypic and molecular screening. Molecular biology protocols specific 
to black soldier fly, including non-destructive methodologies for DNA extraction from breeding 
flies. A panel of commercially-relevant genes (validated in silico), with some validated in black 
soldier fly, for RNAseq, gene edit and other genetic engineering approaches. No patents have 
been filed, nor has there been trade-marking of breed lines established thus far. 

 
International partner: IPR is captured on reproduction and rearing/bioconversion protocols and its 
abstraction into a software-guided modular production system, which includes production 
hardware, software designs. Technologies have been developed for semi-automated high quality 
life cycle management and young larvae generation. Bespoke software designed for monitoring 
and control of process. Feedstock and operation performance data and methodology available, 
with process design for fly stages into final products. Several brands for core animal and plant 
nutrition products as well as pet food developed. Value-added products in pipeline. No IPR 
ǇŀǘŜƴǘŜŘ ǎƻ ŦŀǊ ŀƴŘ ƛǎ ŎǳǊǊŜƴǘƭȅ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ άǘǊŀŘŜ ǎŜŎǊŜǘǎέΤ ǎŜǾŜǊŀƭ ŎƻƳǇƻƴŜƴǘǎ ŎƻƴǎƛŘŜǊŜŘ 
patentable. Defensibility of IP lies in the interplay between tightly integrated hardware and 
software layers and resulting data. Standardized, automated, high-fidelity data from commercial 
operations becomes an asset for optimization and continuous generative improvement. 
Downstream actions will be required to document ownership of potential IPR, including the 
option of IPR co-ownership. 

 

Strategic Fit 
 

Insect-based protein is now at the forefront of the strategic agenda for large agribusiness 
companies globally. Thus far, it has been challenging to generate insect biomass at the scale and 
at a sufficiently consistent quality to satisfy large animal feed blenders and suppliers. This project 
provides a key opportunity for Roslin Technologies to lead a truly innovative project that 
combines state-of-the-art science with commercial scale-up in an area key to continued food 
security in the livestock and aquaculture sectors. By collegiate partnership, this project has 
substantial potential to be greater than the sum of its individual parts in creating an insect animal 
feed platform that will be fit-for-purpose to help fill the protein gap in livestock farming and 
aquaculture. The commercial platform will pass on value created by yield improvements, based 
on fundamental studies performed in Scotland, to the extended value chain, creating a wide 
industry beneficial impact. Furthermore, this project fits centrally, as key component of a circular 
economy, with early seed projects being developed by the company for the development of 
innovative genetic/genomic breeding programmes for the swine, small ruminants and shrimp 
industries as indicated below. 
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Overview 
Roslin Technologies can place its cornerstone Insect strategy and platform at minimum 
outlay whilst de-risking the market and overall strategy by using a partnership approach. By 
selecting parters who have market credentials and are well placed to scale with the expected 
significant market growth, RTL can access growth and value for its shareholders with minimal 
direct intervention. The additional value created from research and collaboration will also 
provide a valuable pipeline where the commercial partners can also align strategies and 
plans. 

 

Key drivers 
The key to early success is to introduce enhanced breeding characteristics to the commercial 
channel as early as possible to enable a quick win in production output increases. This will 
involve close collaboration and planning with partners with a fast-track approach to getting 
an operating model where commercial data and dissemination data are flowing optimally to 
achieve maximum success. Once early gains are made the partners can find a rhythm which 
best suits all organisations, and specific research projects can be undertaken to further 
enhance output e.g. disease prevention. 

 

Strategy 
Maintaining a clear strategy between partners will require focus and effective and regular 
structured communication. The terms of engagement and governance approach, as well as 
business unit goals will be documented, and reviewed regularly to ensure all parties remain 
aligned. Roles and responsibilities will also be clearly defined between all parties. 

 

Execution 
Clear protocols and robust plans and processes between each party must be clearly defined 
and documented to ensure plans are aligned and the success of execution of plans is 
maximised on an ongoing basis. 
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  Exit  Valuation   

 

- DCF Valuation 
 

 in £ 2020 2021 2022 2023 2024 2025 

Revenue  9,000 123,000 792,000 2,040,000 4,958,000 13,363,000 

COG  (2,070) (28,290) (182,160) (469,200) (1,140,340) (3,073,490) 

Gross Margin  6,930 94,710 609,840 1,570,800 3,817,660 10,289,510 

Overheads  (668,930) (626,710) (1,334,840) (1,862,800) (1,981,660) (2,079,510) 

EBITDA  (662,000) (532,000) (725,000) (292,000) 1,836,000 8,210,000 

Profit After Tax  (662,000) (532,000) (725,000) (292,000) 1,836,000 8,210,000 

EBITDA 

Capital Expenditures (-) 

Change in Working Capital (-) 

 (662,000) (532,000) (725,000) (292,000) 1,836,000 8,210,000 

Free Cash Flows to the Firm  (662,000) (532,000) (725,000) (292,000) 1,836,000 8,210,000 

Cumulative Cash Flow  -662,000 -1,194,000 -1,919,000 -2,211,000 -375,000 7,835,000 

 
  Year 1  Year 2  Year 3  Year 4  Year 5 Year 6 

 

Revenue  9,000  123,000  792,000  2,040,000  4,958,000 13,363,000 

Revenue Growth    1267%  544%  158%  143% 170% 

Gross Margin  6,930  94,710  609,840  1,570,800  3,817,660 10,289,510 

% Gross Margin  77%  77%  77%  77%  77% 77% 

Gross margin per ton -  -  -  -  -  - 

EBITDA  (662,000)  (532,000)  (725,000)  (292,000)  1,836,000 8,210,000 

 
 
 

2025 EBITDA 

Valuation Multiple 

Year 5 Projected Net Terminal Enterprise 

8,210,000 

  5.0x 

 

Value 41,050,000 

+ Cash 0 

- Total Debt 0 

Projected Terminal Equity Value in 2025 41,050,000 

 
2020 2021 2022 2023 2024 2025 

Equity investment (1,250,000)      

Operating Cash Flow (662,000) (532,000) (725,000) (292,000) 1,836,000 8,210,000 

 Residual Value  

Total Cash Flows (1,912,000) (532,000) (725,000) (292,000) 1,836,000   8,210,000 
 

 
       

 
 

Investor IRR 

29.7%        

EV (5 year) in £m 41.1  Revenue vs Gross Margin     

       
 

 
13.4 

  

        

10.3 

 

      

5.0 

   

 
 
 

2020 2021 2022 2023 2024 2025 

Revenue 0.0 0.1 0.8 2.0 5.0 13.4 

Gross Margin 0.0 0.1 0.6 1.6 3.8 10.3 
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  Exit  Valuation   

 

άINSECTέ - DCF Valuation 
 

 in £ 2020 2021 2022 2023 2024 2025 

Revenue  903,000 5,307,000 11,933,000 18,303,000 24,192,000 25,250,000 

COG  (225,750) (1,326,750) (2,983,250) (4,575,750) (6,048,000) (6,312,500) 

Gross Margin  677,250 3,980,250 8,949,750 13,727,250 18,144,000 18,937,500 

Overheads  (1,234,250) (3,363,250) (7,019,750) (10,187,250) (14,604,000) 15,010,000 

EBITDA  (557,000) 617,000 1,930,000 3,540,000 3,540,000 33,947,500 

Profit After Tax  (557,000) 617,000 1,930,000 3,540,000 3,540,000 33,947,500 

EBITDA 

Capital Expenditures (-) 

Change in Working Capital (-) 

 (557,000) 617,000 1,930,000 3,540,000 3,540,000 33,947,500 

Free Cash Flows to the Firm  (557,000) 617,000 1,930,000 3,540,000 3,540,000 33,947,500 

Cumulative Cash Flow  -557,000 60,000 1,990,000 5,530,000 9,070,000 43,017,500 

 
  Year 1  Year 2  Year 3  Year 4  Year 5 Year 6 

 

Revenue  903,000  5,307,000  11,933,000  18,303,000  24,192,000 25,250,000 

Revenue Growth    488%  125%  53%  32% 4% 

Gross Margin  677,250  3,980,250  8,949,750  13,727,250  18,144,000 18,937,500 

% Gross Margin  75%  75%  75%  75%  75% 75% 

Gross margin per ton -  -  -  -  -  - 

EBITDA  (557,000)  617,000  1,930,000  3,540,000  3,540,000 33,947,500 

 
 
 

2025 EBITDA 

Valuation Multiple 

Year 5 Projected Net Terminal Enterprise 

33,947,500 

  5.0x 

 

Value 169,737,500 

+ Cash 0 

- Total Debt 0 

Projected Terminal Equity Value in 2025 169,737,500 

 
2020 2021 2022 2023 2024 2025 

Equity investment (600,000)      

Operating Cash Flow (557,000) 617,000 1,930,000 3,540,000 3,540,000 33,947,500 

 Residual Value  

Total Cash Flows (1,157,000) 617,000 1,930,000 3,540,000 3,540,000 33,947,500 
 

 
     

 
 

Investor IRR 

120.5%      

EV (5 year) in £m 169.7      
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