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Executive Summary
Iced Capital has been engaged to advise the newly created British National Strategic Fund
(“BNSF”, the “Fund”) on their investment strategy and asset allocation framework. The goal of
the Fund is to support the UK’s long-term economic development objectives while fulfilling its
triple mandate. The BNSF is expected to raise £50B over five years through three separate
bond issuances: £20 billion in 2021, £20 billion in 2023 and £10 billion in 2025. This report
outlines Iced Capital’s recommendation for capital deployment and how BNSF will beats its
benchmark return of the 30-year Gilts yield plus a 2% premium. The BNSF’s triple-mandate is:
1. Promote Economic Independence of the UK
2. Promote the Long-Term Well-Being of the British Population
3. Maximize Risk-Adjusted Returns
Key Themes & Investment Recommendations

Manufacturing

• Invest in opportunities in the declining manufacturing sector that will be
created by Industry 4.0 (aka the 4th Industrial Revolution)
• Offer development loans to manufacturing & technology companies

Infrastructure

• Invest in UK infrastructure in 4 segments – water, transport and
housing, green infrastructure, and telecom and data
• Make equity fund / co-investments and direct infrastructure loans

Emerging Tech.

• Invest in emerging technologies such as AI, clean energy and fintech to
develop national champions and promote economic independence
• Sponsor university-affiliated incubators and invest in VC / growth equity

Education

• Invest in UK labor by enabling education and training programs in order
to develop higher-skilled labor and narrow the skills gap in the UK
• Low-interest loans for training / relocation for UK workers

Public
Portfolio

• Diversify portfolio holdings to maximize risk-adjusted returns
• Invest in public investment grade / high yield debt and developed and
emerging market equities using a risk parity asset allocation

Portfolio Allocation & Returns
UK – Illiquid
Portfolio (50%)

Private Debt

Iced Capital

2023

2025

28%

2021 – 23: Focus on Liquid Portfolio

6.0%
p.a.

Public Debt
Global – Liquid
Portfolio (50%)

2021

16%

Private Equity

Public Equity

Deployment Timeline

2023 – 25: Split Between Liquid / Illiquid

35%
22%

2025 – 27: Focus on Illiquid Portfolio
2027+: Fully Invested (target allocation left)
Executive Summary

Rescuing Manufacturing
Declining Manufacturing Industry in the UK
Manufacturing currently makes up 8.6% of the UK economy and employs 2.7M people, with
product sales of £396.6B in 2019.3,4 Although the UK is a global manufacturing leader as the 9th
largest industrial nation in the world, the industry has been struggling to grow since the 2008
financial crisis. The sector has steadily declined as a percentage of GDP since 1970, when it
made up 25% of GDP. In 2019, product sales shrank by 1.2% (2% in the 12 months ended
November 2019).4,5 Similarly, productivity, measured as output per worker, has seen minimal
growth since 2008 with a decline in 2019 and 2020.6 In response, the purchase managers’
index (“PMI”), measuring market sentiment in manufacturing, was below 50, indicating market
contraction and industry decline, from May to December 2019, the longest streak at such dismal
levels since 2012.7
Opportunity to Invest in Technology and Industry 4.0
Despite a decline in the industry, manufacturing is set for a technological transformation.
Technologies such as 3D printing, automation, the Internet of Things (“IoT”), and artificial
intelligence (“AI”) are expected to increase productivity and create new jobs. These
advancements will allow for more efficient prototype testing (3D printing), increased productivity
and higher quality jobs (automation), streamlining of production (IoT), and “predictive
maintenance” (AI). BCG estimates that the UK can use technology to increase industrial
efficiency by up to 25% over the coming years, growing the manufacturing sector by 3% per
year. With Industry 4.0 expected to create £2.7T in global value by 2025, and 81% of UK
manufacturers ready to invest in new technologies, this represents an investment opportunity
that is both high-impact and high-return.5 [See Appendix: Manufacturing]
Ways to Invest in Manufacturing
Here are some ways that the BNSF can invest in developing UK manufacturing:
• Development Loans for UK Manufacturing / Technology Companies: the BNSF can
provide loans to fund technology upgrades in local manufacturing companies or provide
financing to UK technology companies to develop manufacturing innovations. The goal of this
strategy is to increase productivity of local manufacturers while creating new, higher-skill and
higher paying jobs for UK workers.
• Direct / Co-Investments in Domestic Companies: similar to the development loan strategy,
the BNSF would make direct equity investments / partner with other institutional investors to
fuel the technological advancement of UK manufacturers and technology providers. This
strategy is likely to yield higher risk but also higher returns.
• Partnerships with Foreign Manufacturers and Technology Companies: the BNSF could
provide development capital to attract foreign manufacturers with advanced technologies to
expand operations in the UK – the goal is bring foreign innovations and investment to the UK
and to create higher-paying jobs in the manufacturing sector.
Our Recommendation
The BSNF should offer development loans to UK manufacturers to fund their investments in
technology to maximize impact while balancing risk and return. Local manufacturers are in
desperate need for funding in order to compete effectively with foreign manufacturers. The
development of local technology and processes is crucial for the long-term survival and success
of UK manufacturing.
Iced Capital

2

Rethinking Infrastructure
Infrastructure Landscape in the UK
Infrastructure is the foundation for a functioning modern society and going forward is expected
to be a critical catalyst for economic growth as demand increases for infrastructure. The UK
currently has insufficient infrastructure due to underinvestment over the past 30 years and a lack
of a long-term investment strategy from the government. Although privatization and regulation of
certain sectors, like water, has encouraged private sector investment, the current infrastructure
spending gap in the UK is estimated to be £500 billion and set to increase.8 Further persistence
of underinvestment may lead to economic, environmental, and social problems.
BNSF Infrastructure Investing Impact
By investing in infrastructure, the BNSF can fuel job creation, support both declining and
growing industries, and promote private / foreign investment in the UK. In 2018, the National
Infrastructure Commission (“NIC”, “Commission”) published the National Infrastructure
Assessment (“NIA”), which analyzed the UK’s infrastructure needs over the next 30 years. The
report identified 7 areas of investment, which Iced Capital has categorized into 4 groups: water,
transport and housing, green infrastructure (i.e. renewable energy), and telecommunications
and data infrastructure.9 Infrastructure investments will ignite public sector activity and promote
private sector spending by helping productivity, increasing marginal rate of return, and
increasing durability of private capital. For instance, in Canada, the short-term impact on
infrastructure spending is a $1.43 increase in GDP per dollar spent, 9.4 jobs created per $1MM
spent, and an increase in private sector spending by $0.34 per dollar spent.10 In the long-term,
the present value of GDP increased $3.15 per dollar spent and private sector spending
increased $1.00 per dollar spent.10 [See Appendix: Infrastructure]
Ways to Invest in Infrastructure
Investments in infrastructure are predicated on the long-term, predictable and protected cash
flows of the assets and supplemented by the underlying real estate value. These characteristics
– strong cash flows and asset collateral – enable debt financing to comprise up to 90% of the
investment.11 The following are possible avenues for the Fund to invest in UK infrastructure:
• Debt Financing: debt financing for infrastructure projects to promote private sector activity
• Direct Investing: investing into ownership of the asset and taking operational control
• Public-Private Partnerships (“P3”): a tried and tested method used globally that enables
the public sector to maintain ownership and leverage private sector expertise. Historically, the
UK has struggled to implement P3s and ceased new projects under this structure in 2018.
• Fund Investing: invest in UK infrastructure-focused investment funds that would allow the
BNSF to benefit from the fund managers’ expertise in underwriting and operating high quality
infrastructure investments, while generating attractive returns.
• Co-Investing: the BNSF could invest in conjunction with local / foreign investors into UK
infrastructure projects. This requires a higher level of underwriting / operating expertise
Our Recommendation
The BSNF should look to pursue fund and co-investing for equity investments and direct
investing for debt investments. This creates diversification throughout the capital stack and
across managers, which lowers risk and leverages fund managers expertise in taking ownership
/ operational positions in assets. Debt investments, which will rely on the BNSF’s expertise, will
be executed later in the fund’s life, allowing for a sufficient ramp up period.
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Rise of Emerging Technology
Developing National Champions
Developing national champions in the UK is an important step towards promoting economic
independence and the long-term well-being of the country’s population. Forming specialist
sectors and growing to become globally dominant largely through British expertise is the goal.
This strategy is inspired by rapid industrialization in Asia, such as in Hong Kong and Singapore,
who now house financial powerhouses, as well as in Taiwan and South Korea, who are
currently global leaders in electronics manufacturing. [See Appendix: Emerging Technology]
Ways to Invest to Develop National Champions
The BNSF can help the UK develop national champions and form sector specializations by
making venture capital and growth equity investments. Furthermore, the BNSF can help
establish university-affiliated incubators to support the development of local startups.
Investments can also be made in a variety of verticals. While artificial intelligence (“AI”), clean
energy, and financial technology (“fintech”) remain popular areas of investment, we believe that
diversifying investments across sectors, verticals, and maturities will lower the overall risk of
these investments and provide more consistent returns.
• Investment in / Partnership With University-Affiliated Incubators: this would help the
BNSF diversify its investment across company maturities. Research suggests that university
incubators are more likely to produce companies with stronger performance than nonuniversity-affiliated incubators.12 Additionally, the performance of graduated companies
typically continues to improve beyond just the incubation period. These firms enjoy greater
employment and sales, as well as growth in these fields, than non-incubated firms
• Venture Capital and Growth Equity Funds: the BNSF can invest in funds managed by
proven venture capital / growth equity investors. This strategy allows the BNSF to leverage
external capabilities and expertise while still deploying significant amounts of capital into
supporting UK startups. By investing in multiple funds, the BNSF will be able to diversify
across sector, vintage, and stage of startups (i.e. seed-funding, late-stage)
• Direct Late-Stage VC / Growth Equity: deals can be sourced internally and via coinvestment invitations from GPs, especially if portfolio companies of these funds become
competitive and show potential to become national champions. In either case, BNSF can
make high conviction late-stage venture capital and growth equity investments, which can
further enhance returns while providing companies access to more growth capital. In 2019,
technology was a very hot sector with £10.1B raised. A large portion of this capital was for AI
and deep tech, clean energy, and fintech.13 While these verticals are popular, Iced Capital
recognizes that the BNSF should look to all industries to identify start-up companies that
have strong potential to become developed into local innovators and national champions
Our Recommendation
Many countries have already begun to fund the development of national champions and position
themselves for great economic growth. We recommend that the BNSF pursue investments in all
stages of the startup lifecycle through partnerships with university-affiliated incubators, fund
investments in venture capital and growth equity funds, and direct late-stage VC and growth
equity investments. Done successfully, these investments can yield high returns, promote
economic independence, and develop the next generation of UK champions.
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Reshaping Education
The Impact of Brexit on Labor
There are currently 2.3MM EU nationals working in the United Kingdom, representing 7% of the
country’s labor force. Brexit marks the end of free movement of labor and has brought the
Immigration Bill, aimed to bring a firm and fair points-based system to attract high-skilled
workers to build a high wage, high-skill, high productivity economy. The Labour Party
consequently introduced the EU Settlement Scheme, which allows for an unrestricted right to
work in the UK. However, this point-based system prioritizes those with the highest skills /
greatest talents, leaving many lower-skilled workers behind.14
This will have adverse effects on the industries that rely on EU labor the most. EU-born workers
make up over 10% of the workforce in the hospitality, transportation & storage, and
manufacturing industries, and also have significant representation in construction.15
While these may be seen as industries in secular decline and in need of a technological
overhaul, even higher skilled industries face a labor skills gap. Many companies in the UK have
relied on the lax immigration policy (pre-Brexit) to fill gaps in talent. According to the
Confederation of British Industry, approximately 9 out of 10 workers in the UK will need some
form of reskilling to remain relevant in a tech-enabled society. Even with the EU Settlement
Scheme in place, Brexit, and all the uncertainty in policy that comes with it, has made the UK a
much less attractive destination for immigration.16
Ways to Invest in UK Labor
Brexit has driven a realization for UK industries – immigration is not the solution. The BNSF is
well-positioned to invest in the development of UK labor at a time when the country needs it
most. Here are some ways that the BNSF can do that:
• Low-Interest Loans for Training / Relocation: The BNSF can provide low-interest loans,
administered by third-party financial institution, to organizations looking to attract and invest
in talent. This funding helps companies give opportunities to workers that they previously
would not have had by helping them develop skills through training and relocate for work
• Development Finance for Training Programs: The BNSF can make impact-oriented
investments into new education organizations / ventures. This aims to de-risk and attract
investment in education projects in order to expand training opportunities for UK workers
• Education Holding Company Partnerships: The BNSF can provide funds to establish a
platform for a range of education sub-businesses that can drive scale in the education
industry. This corporate platform can partner with existing education institutions in various
regions to develop a suite of courses / training programs to tackle skill gaps across the UK
Our Recommendation
Iced Capital recommends that the BNSF pursues the low-interest loan model. This is for several
reasons: 1) low risk as BNSF would be making loans to established UK businesses to send their
current / prospective workers to get trained; 2) easily administered (relative to other two options)
through third-party financial institutions that have the existing capabilities / expertise in smallbusiness loans; 3) multiplier effect through indirect investment in education – increased
spending from organizations on worker training will boost the education sector.
The BNSF is uniquely positioned to invest in narrowing the skills gap in the UK.
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Liquid Portfolio Returns & Allocation
Rationale
We recommend allocating part of BNSF’s portfolio to public market investments as it will provide
liquidity, flexibility (in deployment), and diversification (geography, industry).
Determining Asset Allocations
We performed a horse-race among various potential asset allocation strategies. We found that
the portfolio allocations prescribed by the mean-variance approach yielded the highest average
Sharpe Ratio, but came with high volatility and would require consistent rebalancing. This would
be very expensive / difficult to implement in practicality. As a result, we recommend that the
assets in the BNSF liquid portfolio be allocated according to the risk parity strategy due to its
high (2nd highest) risk-adjusted return (Sharpe Ratio). [See Appendix: Allocation Strategies]
Allocation Strategy

Return

Volatility

Sharpe Ratio

Equal Weights

7.4%

11.3%

0.49

Market Weights

6.7%

11.6%

0.42

Risk Parity

6.3%

8.1%

0.51

60/40 Equal Weights

7.6%

12.5%

0.47

60/40 Market Weights

6.3%

10.4%

0.43

Mean-Variance

10.3%

9.2%

0.87

Monte Carlo Simulation
We performed a Monte Carlo simulation on our risk parity asset allocation to validate our
recommendation. The simulation sensitized the following public securities:

•
•
•
•
•

iShares Global High Yield Corporate Bond ETF (23% of public portfolio)
SPDR Bloomberg Barclays Global Aggregate Bond ETF (46% of public portfolio)
Vanguard FTSE Developed Markets ETF (9% of public portfolio)
SPDR S&P 500 ETF (14% of public portfolio)
iShares MSCI Emerging Markets ETF (8% of public portfolio)

Summary Statistics (25-Year Compounded Annual Return)
Mean

Min. / Max.

St. Deviation

Skewness

Kurtosis

5.3%

-0.3% / 16%

1.7%

0.484955

0.302823

After 1,000,000 iterations, our Monte Carlo simulation yielded results slightly below our implied
risk parity return of 6.3% at 5.3%. We’ve used the 5.3% return to calculate our expected overall
portfolio return. We note that ~81% of results generated a return greater than the BNSF hurdle
rate yield of 3.81% (assumes a 1% management fee). [See Appendix: Monte Carlo Simulation]
Our Recommendation
We believe that these result validate our asset allocation, which aims to help the BNSF manage
portfolio risk and return to achieve its triple mandate, regardless of economic conditions and
performance of the direct portfolio.
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Illiquid Portfolio Returns & Allocation
Overview
The BNSF has an annual return target of the 30-year Gilt plus a 2% premium, net of fees; as of
October 31, 2020 the 30-year Gilt bid yielded 0.81%, implying a return for BNSF of 2.81%, net
of fees. Assuming administrative fees of 1%, the gross target return is 3.81%.
Risk / Return Profile
Sector

Investment Vehicle

Expected Return

Risk

Manufacturing

Corporate Debt

3% - 4%

Low

Infrastructure

Fund & Co-Investing,
Project Financing

7% - 8%

Low

Emerging Technology

VC & Growth / Incubators

10% - 12%

High

Education

Low-Interest Loans

0% - 1%

Medium

Manufacturing
Expected returns for investment grade corporate bond investments in the UK manufacturing and
automation sector was determined by looking at a sample of the UK’s largest manufacturers.
The bond yields for this set was 3-4%, representing a 2-3% spread on reference rates. As such,
the BNSF targets returns on these investments at a range of 3-4%.
Infrastructure
Over the past 15 years, European infrastructure fund internal rates of returns averaged 13-14%
for equity and 6-7% for debt investment in core / core-plus assets.18, 19 We believe these returns
are unsustainable over the long-run given the asset’s risk levels, industry dry powder, and
macroeconomic environment. The BNSF will invest in equity, with target returns of 10-11%, and
debt, with target returns of 4-5%; the target return for infrastructure at a portfolio level is 7-8%.
Emerging Technology
With limited information on incubator investment returns, we used growth equity returns as a
proxy for expected returns from emerging technology investments for the BNSF. Typical growth
equity firms target an individual company IRR of 20-30% with a loss ratio of 10-30%. At the
portfolio level, target returns are ~20%, but since 2000, actual performance for these funds have
been ~12%. As a result, the BNSF targets a 10% - 12% per annum return from this segment.20
Education
A similar education loan program was implemented in Hungary in 2001, where a self-sustaining
(zero-profit) specialized institution provides low-interest student loans. The Hungary program
boasts low interest, low default rates (1-2%), and subsequently, low risk.21 As a result, returns
are between 0-1% and the BNSF estimates a similar return profile. [See Appendix: Education]
Allocation
When determining Fund allocation, Iced Capital considered the magnitude of investment
required to make a meaningful impact in each of the targeted sectors. Iced Capital recommends
that the final allocation of the BNSF’s £25B to be allocated to illiquid investments be as follows:
manufacturing (£4.0B), infrastructure (£16.0B), emerging tech (£3.0B), and education (£2B).
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Timeline: Brexit & Deployment
Timeline of Fund Deployment
The BNSF expects to receive its first round of funding in 2021 (£20B), and its second and third
rounds in 2023 (£20B) and 2025 (£10B), respectively. It will take more time to find good
investment opportunities and deploy capital into the four industries in the illiquid portfolio. As a
result, Iced Capital recommends an initial allocation with a greater focus on the liquid portfolio
(public equity and debt), with capital from subsequent rounds being more focused on the illiquid
portfolio (manufacturing, infrastructure, technology, education). Of the four industries in the
illiquid portfolio, infrastructure and manufacturing are longer-term initiatives that will take the
most time to find and develop strong programs for.
[See Appendix: Total Portfolio Deployment, Appendix: Direct Investment Timeline]
Time Period (Years)
BNSF Total Capital

2021 to 2023

2021 to 2025

2021 to 2025+

£20Bn

£40Bn

£50Bn

6.0%

5.9%

6.0%

▪ Public Portfolio
▪ Manufacturing
▪ Infrastructure
▪ Emerging Technology
▪ Education
Expected Return

Impact of Brexit
The UK exited the European Union (EU) in January 2020, beginning the process of Brexit, and
the two parties currently have until December 31, 2020 to negotiate a trade deal. Given that the
BNSF is set to receive its first set of funds on January 1, 2021, immediately after the current
deadline for a Brexit deal, the type of Brexit that occurs will have significant implications on the
economic, social, and investing landscape for the UK and BNSF.
Impact on Indirect Portfolio: BNSF’s strategy is designed to address key macro trends that
will remain relevant regardless of the Brexit outcome. Iced Capital has conviction that
manufacturing innovation and emerging technology are supported by strong secular tailwinds
and will be integral to the UK’s development regardless of Brexit. Similarly, infrastructure and
the development of UK labor will be essential investments in any of the three Brexit scenarios
due to economic factors that have been in place long before, but amplified by, Brexit.
There is one major potential impact of Brexit on the manufacturing sector. Currently, 44% of
UK’s exports are from manufacturing, of which, 48% are exported to the EU. As a result, a postBrexit trade agreement is extremely important, and this uncertainty only increases the need to
support the sector by developing local competencies and talent.5
Other Considerations: Iced Capital also considered other industries to invest in but decided
against these due to their high reliance on the outcome of Brexit. For example, the fate of the
financial services industry will be determined by financial passporting rules.
[See Appendix: What We Didn’t Invest In]
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Appendix: BNSF – Setting the Scene
Rationale for Establishing a Sovereign Wealth Fund
The United Kingdom (“UK”) has transitioned to a services-oriented economy over the past few
decades, which has led to a gradual decline in manufacturing. In addition to the lost
manufacturing, offshoring also directly contributed to structural unemployment and increased
income inequality as the UK is currently among the ten OECD countries with the highest Gini
ratios. This income inequality has led to a large percentage of the population calling for more
protectionist policies and ultimately led the country to the Brexit referendum.
Upon withdrawing from the European Union (“EU”), the UK could face potential economic
shortcomings and decreased levels of foreign direct investment. As it is currently unknown
whether it will be a hard, soft, or no-deal Brexit, there are various risks for the UK economy. The
first is the potential loss of passporting rights, which 5,500 financial institutions currently rely on
and has already led to the planned relocation of 7,000 financial jobs and £1Tn in assets moving
out of the UK. Additionally, post-Brexit trade barriers, including both tariffs and non-tariff
measures (e.g. country of origin checks, new certificates), could reduce EU exports by 14% and
exports to non-EU countries by a significant amount as many trade deals were reliant on being
an EU member. Finally, the loss of EU labor, which makes up 7% of the UK’s labor market
across various industries, amplifies the existing labor / skills shortage across the country. In the
worst-case scenario, under a no-deal Brexit, the UK’s GDP could fall by 5.5%.1
COVID-19 has revealed some major underlying issues in the UK. Most notably, the UK currently
lacks critical infrastructure and internal supply chains to sustain long-term economic growth –
this is a key area of investment for the UK if it hopes to maintain its economic dominance.
The British National Strategic Fund
The British National Strategic Fund is a sovereign wealth fund responsible for managing £50B
of assets on behalf of the UK. The BNSF was created to address economic shortcomings and
decreased levels of foreign direct investments caused by Brexit. It was established as a Crown
corporation, owned and regulated by the UK government. While the BNSF operates at an arms
length from the Treasury and can invest with less government oversight, the Fund will raise
capital through bond issuances backed by the Treasury.
BNSF Objectives
The BNSF is required to generate returns above the 30-year Gilt yield plus a 2% premium, net
of fees. This implies a target return above 2.818%, post-fees.2 Consistently missing this target
would result in lost profitability and government support for additional financing rounds.
The BNSF has a triple mandate to both the government and the citizens of the UK:
1. Promote Economic Independence: invest to support economic stability, growth, and selfsufficiency within the UK.
2. Promote the Long-Term Well-Being of the British Population: invest to address socioeconomic issues such as income inequality and unemployment.
3. Maximize Risk-Adjusted Returns: invest to ensure the fund’s long-term sustainability.1
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Appendix: What We Didn’t Invest In
Financial Sector
Iced Capital analyzed the impact that Brexit will have on the financial sector, specifically how
financial passporting changes under various scenarios. As each Brexit outcome is equally likely,
Iced Capital determined that the risk of investing in the financial sector heavily outweighed the
possible benefits that were only available in a soft Brexit. While the UK is a leader in financial
services, many institutions are already looking to relocate, thus investments from the BNSF in
this area are unlikely to make a significant impact. BNSF resources are more suited to the
investments we have proposed in this report as they allow the Fund to achieve all its objectives.
Steel Industries
The UK steel industry has been in secular decline long before Brexit. UK steel manufacturers
are at a severe disadvantage in the global market because of a lack of subsidization by the UK
government compared to other European governments, such as Germany. Iced Capital has
determined that it is unrealistic that any moderate amount of investment from the BNSF will be
able to save the steel industry in the UK without subsidy support from the UK government. As a
result, Iced Capital recommends that the BNSF does not invest in UK steel.
Fossil Fuels
The UK has been moving away from fossil fuels and has pledged to have net-zero greenhouse
gas emissions by 2050 as part of the Paris Agreement. In the first quarter of 2020, the UK
produced 40% of their energy from renewable energy sources, which was more than nonrenewable sources during a quarter for the first time ever.22 Iced Capital has recognized the
trend towards renewable energy and the opportunity to create jobs and value for the UK
economy through growth in that sector. BNSF will support energy production in the UK through
investing in infrastructure for green initiatives, including renewable energy, as opposed to fossil
fuels which are harmful for the environment and are a dying industry. In addition to building up
the renewable energy space to offset the decline in fossil fuels, the BNSF is investing in
education to retrain workers who will be displaced in declining industries.
UK Multinationals
The impact that the BNSF will have on local small-medium enterprises (“SME”) greatly
outweighs the impact it will have on UK multinational organizations. First, UK multinationals are
in a position where operations outside of the UK can shield them from experiencing the full
economic repercussions that Brexit will bring. On the contrary, local businesses are much more
susceptible to Brexit impacts. Furthermore, multinationals have much greater access to global
capital markets to raise capital, if necessary. Iced Capital’s analysis of the benefit that the BNSF
can create by supporting UK multinationals versus SMEs shows that the capital will go much
further and create greater value to the UK by investing in SMEs.
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Appendix: Manufacturing
Potential Technology Investments5
Artificial Intelligence (AI): AI, or machine learning, is a technology that is in its early stages of
discovery and development. Applied to the manufacturing industry, AI can help manufacturing
plants practice “predictive maintenance”, which will be instrumental in increasing productivity.
Predictive maintenance will allow technology to learn from its prior behaviours and mistakes so
that it can spot abnormalities or stop errors before they occur.
Automation: The impact of automation has already been felt over the last decade as robotic
technology has improved efficiency, speed, and accuracy in manufacturing. As this trend
continues, the industry will see lower-skilled jobs being automated and higher-skilled jobs being
introduced. The World Economic Forum estimates that 40% of jobs are under threat from
automation, which Iced Capital views as a potential investment opportunity.
3D Printing: 3D printing will be most beneficial in firms that regularly create and test prototypes
before manufacturing the final product. With this technology, companies will be able to increase
the speed of developing and testing a prototype to increase overall productivity. 3D printing can
also be used to manufacture products, such as artificial limbs in the medicine sector.

Internet of Things (IoT): IoT, combined with AI and automation, will be used in the
development of “smart factories.” Smart factories can be thought of as traditional factories with
integrated digital technology, such as automated systems, cameras and sensors for testing and
quality control, and predictive technology. Having an IoT ecosystem will allow factories to track
how goods are manufactured so that production can be streamlined.
Virtual Reality (VR): VR is a technology that is already being used in certain manufacturing
subsectors sectors such as automobile manufacturing. Its applications in manufacturing
including testing new designs and improving products in a virtual environment. For example,
auto manufacturer, Ford, uses VR to improve car designs by simulating different road and
weather conditions from a driver’s perspective.

Examples of Investments Focused on Industry 4.0
Business Development Bank of Canada (BDC), Industrial Innovation Venture Fund:
In June 2019, the BDC launched a $250 million fund to invest in technology companies and
entrepreneurs in the manufacturing industry. The purpose was to invest in companies
accelerating the transformation of Canadian industries, including agriculture and food
technologies, resource extraction technologies, and most notably, advanced manufacturing.23
Bridgestone, Automated Warehouse in Canada:
Bridgestone is a Japan-based tire manufacturer and in October 2018, it announced the
construction of an automated warehouse at its tire manufacturing facility in Québec, Canada.
The investment is estimated at $55 million and is expected to enhance the operational
excellence of the plant as it will utilize fully-automated technology to store tires on-site.24
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Appendix: Infrastructure
Impact from Infrastructure Investing
Infrastructure is the backbone of society and the well-being of its constituents. Infrastructure is
widely accepted as a key driver of economic productivity. Productivity in the UK, which is
measured by GDP output per worker, lags other G7 countries by over 20% as a result of the
UK’s underinvestment in infrastructure. The benefits of investing in infrastructure is felt beyond
the initial investment, which results in job creation as projects are built, financed, and operated,
because the assets support other industries in producing goods and services more efficiently,
which in turn attracts more foreign investment.25
UK Underinvestment in Infrastructure
Over the past 30 years, the public and private sector in the UK has substantially underinvested
in infrastructure, which has resulted in an infrastructure spending gap estimated to be £500
billion. The UK government from 2008 to 2013 spent 2.2% of GDP on infrastructure, which is
below the 3.9% that the average G20 country spent in that time frame. Further, since the
economic crisis in 2008, the UK infrastructure investment rate has declined 0.1%. McKinsey
forecasts that the infrastructure spending gap from 2016 to 2030 will be 0.4% of annual GDP,
which is in line with the global spending gap of 0.4% of GDP.26, 27

Infrastructure requirements are too substantial for public sector spending to satisfy alone, thus
private sector investment is critical. Budgets for UK infrastructure estimates investments will
come from the private sector (65%), public sector (20%), and a mix of public-private (15%). In
the UK, private sector infrastructure spending has been lacking because of an absence of a
coherent, long-term infrastructure strategy from the UK government through a time of
privatization in the late 1900s and 2000s that led to weakened accountability for investments.
Solving this problem would help the private sector plan and develop solutions to lower the cost
of infrastructure projects, which are higher than other European countries. BNSF’s involvement
in infrastructure would help promote the UK’s spending plan.28
Public-Private Partnerships: The Right Way
P3 projects are utilized across the globe on large, complex projects, which require longer due
diligence and planning stages. In jurisdictions that are successful at utilizing P3 projects, the
public sector transfers risk to the private sector, which creates quicker delivery times, higher
returns, and better assets. For instance, in Canada, over 200 P3 projects have reached financial
close, generating cost savings of $27 billion and project completion times are down 13%. In the
UK, P3 was attempted twice under the Private Finance Initiative (“PFI”) and the Private Finance
Initiative 2 (“PFI 2”). Both attempts failed and were criticized for high costs, slow project
progress, lack of flexibility, higher than intended gains by the private sector, and insufficient
transparency into future liabilities for the public sector. PFI 2, which was ended in 2018, was
highlighted by a handful of large projects subject to the public eye that failed, causing over £150
million of costs that taxpayers are responsible for. Given the recent failures with P3 projects in
the UK, Iced Capital recommends that the deployment of capital into P3 infrastructure projects
in the UK is delayed and rolled out slowly, after taking into careful consideration what successful
countries, like Canada and New Zealand, are doing to generate value using this project delivery
method.
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Appendix: Emerging Technology
Current Trends
In 2019, technology was a very hot sector with £10.1 billion raised. A large portion of this capital
was allocated to AI and deep tech, clean energy, and fintech.29 The UK is third in the world
when looking at investment trends in AI, Robotics, Cybersecurity, Blockchain, Internet of Things
(IoT), Virtual Reality (VR), and Augmented Reality (AR) with £5.5 billion raised for these
sectors.30
Three of the top 10 European cities for emerging technology funding, Bristol, Cambridge,
and London, are in the UK.
Artificial intelligence has seen consistent growth over the last 5 years in the UK with funding
increasing from under £300 million in 2015 to £1.3 billion in 2019. The UK currently ranks
second in the world in terms of deal count and third for total money invested in AI.
Scalable companies attracted a large portion of capital, with 81.2% of technology investments in
the UK being made into high-growth firms with at least 10 employees and growing at least 20%
year-over-year. A maturing ecosystem leads to more developed companies raising more capital
in later funding rounds. Now, previously rare investment ‘megarounds’ (over £100 million) are
very common. As capital moves towards more mature companies, early-stage ventures could
see lower volume of investments, damaging the development of future potential high-growth
enterprises. This represents a great opportunity for the BNSF to invest.
Co-Investments
Co-investing has been on the rise over the past few decades as investors look to earn higher
returns without paying additional fees to fund managers (general partners). While there are
fewer management fees associated with co-investing, there are still costs associated with
conducting due diligence. There are also potential agency issues related to co-investing. For
example, a GP may invite a limited partner (LP) to invest in riskier deals with lower conviction.
There are also relationship-management issues such as a fund manager no longer creating coinvestment opportunities if the investor does not invest in newer funds.31 For these reasons, Iced
Capital recommends that the BNSF perform thorough due diligence to achieve high conviction
for any co-investment in emerging technologies.
University-Affiliated Incubators
University-affiliated incubators add value to the start-ups and overall innovation ecosystems
they are involved in. Companies that have successfully graduated from incubators also
increases deal flow and third-party support for incubator programs. The UK currently has
existing university incubators that have performed very well. In fact, the top ranked university
incubator in the world is The SETsquared Partnership, which is based out of the UK and is
affiliated with numerous universities, including the University of Bristol.32 While the top ranked
incubator is based in the UK, there are no other UK-based university incubators that have made
the top 20. Developing such programs allows the BNSF to provide more capital to earlier stage
companies, positioning them to develop as potential high-growth firms and national champions.
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Appendix: Education
Inequality in the UK
The UK ranks #1 when it comes to regional inequality among wealthy developed countries. The
OECD reports that in 2016, the wealthiest regions in the UK (Camden & the City of London) had
a local GDP per capita close to 30x higher than the poorest region in the UK (County Down).
According to the UK’s Industrial Strategy Council, there are several reasons that some areas of
the country have been left behind. First, certain regions have greatly suffered from the decline of
traditional industries such as fishing, mining, and tourism. Bigger cities have benefited from the
boom of the service economy and clustering of economic activity. Furthermore, cities are
becoming increasingly young while coastal / rural areas are ageing fast. Educated and skilled
workers tend to move to prosperous areas, further driving the divide.33
Our approach to investing in UK labor through low-interest loans for companies to train workers
is aimed to stop the bleeding from secular declines in traditional industries as well as facilitate
the development of the overall UK labor pool. Entrepreneurs and business owners across the
UK will have the resources to attract and train workers. As local supply and demand of skills is a
major determinant of regional prosperity and productivity, the first step to bridging the gap
between the most and least wealthy areas of the UK is by making sure the supply of skills and
workers meets the demand at a regional / local level.34
Education Investment Case Studies
To guide the development of our education investment recommendation, Iced Capital reviewed
several education investment models:
• Hungary: An Efficient Loan System35
o Commissioned as a World Bank Project and launched in 2001, the Hungarian student
loan system is notable for its four key attributes: universal access and universal
conditions, income contingent repayment, private funding, and self-sustainability
o The structure was supported by empirical evidence that default rates would remain
relatively low (1-2%) and administration costs would only be around 1% of total funds
o Iced Capital Takeaways: universal access and conditions will be the basis for
screening candidates for BNSF low-interest education loans. Rather than setting
repayment amounts based on worker incomes, repayment will be benchmarked to
their sponsor institutions (more certain / consistent cash flow). The goal of this lending
model is to maximize impact by encouraging businesses to train their workers while
having greater certainty of employment for UK workers and payback of the loans.
• Eduloan: Non-Banking Commercial Lending36
o Established in 1996, Eduloan is a non-banking commercial lender that raises capital
through an educational debenture bond that is sold to socially responsible investors.
o Eduloan generates a return through low interest rates and low default rates.
o Eduloan targets low-middle income borrowers who do not qualify for state-funded
loans or can’t afford commercial bank loans. Eduloan is able to maintain its growth
and returns by rigorously screening their applicants. Their target customer is civil
servants looking for additional training – this allows for greater certainty of repayment
as Eduloan can secure direct payroll deductions from the National Treasury.
o Iced Capital Takeaways: Eduloan is a proven model of low-interest education loans,
backed by private funding, that minimizes risk through employer partnerships
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Appendix: Direct Investment Timeline
Year 0

Year 2

Year 4

Year 6

£4.0 billion
deployed

Year 8

Year 10

3.5% expected
return p.a.

Manufacturing
£16.0 billion
deployed

7.5% expected
return p.a.

Infrastructure
£3.0 billion
deployed

11% expected
return p.a.

Emerging Tech
£2.0 billion
deployed

0.5% expected return p.a.

Education
Planning

Execution

Returns

Rationale
Manufacturing
The BNSF will offer loans to UK manufacturers and technology companies with a greater focus
on directly funding local manufacturers. We expect the initial establishment of internal fund
infrastructure to take ~3 years for this sector and for funds to be fully deployed by year 6.

Infrastructure
The BNSF will participate in fund investing with UK infrastructure funds in the short-term,
commencing in year 2, and expand to direct and co-investing by year 3 as team capabilities are
developed. The BNSF will be fully deployed in infrastructure by the end of year 6.
Emerging Technology
The BNSF will invest in emerging technology from the seed-stage to late-stage venture capital
and growth equity via incubators, funds, and direct investments. Capital for fund investments
can be deployed quickly through new capital raises and secondaries. Direct investing will take
more time as BNSF will need to set up a small but competent team to analyze such deals.
Education – Low Interest Loans
The BNSF will partner with the UK’s retail banks and credit unions to administer loans to SMEs
and their employees across the country. We expect the initial planning and establishment of
partnerships to take ~2 years and for the funds to be fully deployed by our partners by year 6.
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Appendix: Total Portfolio Deployment
Rationale
The four industries recommended within the illiquid portfolio (manufacturing, infrastructure,
emerging technology, and education) will take time and expertise to find good investment
opportunities and deploy capital effectively. As a result, Iced Capital recommends that the BNSF
focuses on the liquid (public equity and debt) investments with the initial round of funding in
2021 to mitigate the J-curve of the illiquid portfolio and balance returns. In later rounds, Iced
Capital recommends a greater focus on the illiquid investments once the BNSF’s internal
infrastructure has been established and there has been time to find good investment
opportunities. Of the four industries in the illiquid portfolio, infrastructure and manufacturing are
longer-term initiatives that will take the most time to find and develop strong programs for.

Yearly Allocation:
Funding Round (Year)
BNSF Total Capital

▪
▪
▪
▪
▪

2021

2023

2025

£20Bn

£20Bn

£10Bn

Public Portfolio

£13.0

65.0%

£8.5

42.5%

£3.5

35.0%

Manufacturing

£1.0

5.0%

£2.5

12.5%

£0.5

5.0%

Infrastructure

£4.0

20.0%

£7.0

35.0%

£5.0

50.0%

Emerging Technology

£1.5

7.5%

£1.0

5.0%

£0.5

5.0%

Education

£0.5

2.5%

£1.0

5.0%

£0.5

5.0%

Expected Return

6.0%

5.9%

6.4%

2021 to 2023

2021 to 2025

2021 to 2025+

£20Bn

£40Bn

£50Bn

Cumulative Allocation:
Time Period (Years)
BNSF Total Capital

▪ Public Portfolio
▪ Manufacturing
▪ Infrastructure
▪ Emerging Technology
▪ Education
Expected Return
Iced Capital

£13.0

65.0%

£21.5

53.8%

£25.0

50.0%

£1.0

5.0%

£3.5

8.8%

£4.0

8.0%

£4.0

20.0%

£11.0

27.5%

£16.0

32.0%

£1.5

7.5%

£2.5

6.3%

£3.0

6.0%

£0.5

2.5%

£1.5

3.8%

£2.0

4.0%

6.0%

5.9%

6.0%
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Appendix: Allocation Strategies
Description

Equal
Weights

Market
Weights

60 / 40
Equal
Weights

60 / 40
Market
Weights

Risk
Parity

Mean
Variance

Weighting of each asset
is equal. Four
categories means a
0.25 weighting for each

Weighting of each asset
proportional to its
market capitalization

60% equities and 40%
fixed income. Weighting
of each asset is equal
within the equities and
fixed income allocations

60% equities and 40%
fixed income. Weighting
of each asset
proportional to its
market cap within the
equities and fixed
income allocations

Weighting of each asset
adjusted until all of their
marginal contributions
to volatility are equal

Weightings of each
asset adjusted to
maximize Sharpe Ratio

Statistic

High Yield
Bonds

Investment
Grade
Bonds

Developed
Market
Equities

Emerging
Market
Equities

Average

25.0%

25.0%

25.0%

25.0%

25% - 25%

25.0% - 25%

25.0% - 25%

25% - 25%

St. Dev.

0.0%

0.0%

0.0%

0.0%

Average

2.8%

27.0%

57.4%

12.8%

1.2% - 4.2%

16.3% - 34.5%

50.3% - 72.2%

9.2% - 18.6%

St. Dev.

1.1%

4.8%

6.1%

1.8%

Average

20.0%

20.0%

30.0%

30.0%

20.0% - 20.0%

20.0% - 20.0%

30.0% - 30.0%

30.0% - 30.0%

St. Dev.

0.0%

0.0%

0.0%

0.0%

Average

3.6%

36.4%

49.0%

11.0%

1.6% - 5.3%

34.7% - 38.4%

44.0% - 53.2%

6.8% - 16.0%

St. Dev.

1.1%

1.1%

1.8%

1.8%

Average

23.3%

46.2%

22.6%

8.0%

23.3% - 23.4%

46.0% - 46.3%

22.5% - 22.7%

7.9% - 8.0%

St. Dev.

0.0%

0.1%

0.1%

0.0%

Average

47.5%

27.9%

11.6%

13.1%

0.0% - 100.0%

0.0% - 100.0%

0.0% - 100.0%

0.0% - 100.0%

38.9%

35.4%

26.0%

23.2%

Range

Range

Range

Range

Range

Range
St. Dev.

Asset Class

Index Used

Avg. Return

Avg. Volatility

High Yield Bonds

Bloomberg Barclays Global High Yield Index

8.6%

9.4%

Investment Grade Bonds

Bloomberg Barclays Global Aggregate Index

4.2%

5.6%

Developed Markets Equities

MSCI World Net Total Return USD Index

6.9%

14.6%

Emerging Markets Equities

MSCI Emerging Markets Net Total Return USD Index

9.9%

21.3%
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Appendix: Monte Carlo Simulation
35,000

1,000,000 iterations
30,000

25,000

Above Target Return
Hurdle Rate - Target Return
Below Hurdle Rate

20,000

Hurdle Rate = 30Y Gilt Yield +
2% + 1% Mgmt. Fee = 3.81%

15,000

10,000

5,000

94%
-0.3%

176% 259% 341% 424% 506% 589% 671% 753% 836% 918% 1,001%
2.4%

4.0%

5.2%

6.2%

7.0%

7.7%

8.3%

8.8%

9.2%

9.7% 10.1%

Annualized Return
SPDR S&P 500
(14%)

Summary Statistics (Annualized)
Mean

5.60%

Minimum

-0.26%

Maximum

15.77%

Median

5.15%

Skewness

0.4850

Kurtosis

0.3028

St. Deviation

1.66%

Mean +/- 1 St. Dev.

3.94% - 7.27%

Mean +/- 2 St. Dev.

2.28% - 8.93%

% of Trial Above Hurdle Rate

Iced Capital

81.0%

iShares MSCI Emerging
Markets (8%)
iShares Global
High Yield Corp.
Bond (23%)

Vanguard
FTSE
Developed
Markets (9%)

Barclays
Global
Aggregate
Bond (46%)
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