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AFC Energy plc (AFC.L)  

Water into wine 

The chlor-alkali industry vents 250,000 tonnes of hydrogen as waste 

annually. 1 tonne piped directly into AFC's technology converts into 

£2,000 of electricity and ROC value. In April this year AFC 

demonstrated its technology working at Akzo Nobel; Europe's 3rd 

largest chlor-alkali company. Other industry heavyweights watch with 

interest. AFC's technology is simple and low cost. The economics of an 

80% debt financed 50kW unit in energy services company ("ESCO") 

mode give a 335% annual ROE. Chlor-alkali is the beginning. Larger 

prizes are market share in waste to energy and underground coal 

gasification ("UCG"). AFC have signed significant commercial deals in 

both markets. We forecast commercial 50kW units by 2011 and on the 

chlor-alkali  opportunity alone arrive conservatively at a NPV of £50m. 

This corresponds with a target price of 39p  
 

AFC Technology demonstrated in ready-made £500m market. In April, 

AFC demonstrated its technology working at Akzo Nobel's Bitterfeld site. As 

a first market chlor-alkali is perfect. AFC's technology is coming into an 

industrial environment for a stationary application causing negligible 

disruption. Customers are industrial operatives, experienced in handling 

hazardous chemicals and gases. The education associated with consumer 

markets is not necessary, accelerating uptake. Also the largest cost to a chlor-

alkali company is energy. The power produced can be used directly by the 

customer or sold back to them through an ESCO model. 

UCG deal signed with Linc Energy ("Linc"). UCG is by far the largest 

potential market for AFC. In December 2009 AFC signed a binding heads of 

agreement with Australian coal mining company Linc Energy (ASX: LNC, 

Market Cap: c.A$717m) to integrate AFC's fuel cell into Linc's UCG 

projects. The deal consists of an alpha system purchase for £200,000 and 24 

month exclusivity. The deal also gives Linc an option for perpetual 

exclusivity in exchange for a further £2.3m investment by Linc in AFC at the 

market price at time of exercise. 

Waste to Energy deal signed with Waste2Tricity ("W2T"). In February 

AFC signed an exclusive licensing agreement and is to receive a £1m fee 

from Waste2Tricity ("W2T") to supply its fuel cells as part of W2T’s plasma 

gasification system for the conversion of Municipal Solid Waste (MSW) to 

energy in the UK. AFC fuel cells could up process efficiency from 30% into 

the 50%-60% range.  

Remarkable ESCO economics. The economics of a single AFC unit run on 

an ESCO model are striking. An 80% debt financed 50kW unit with a capital 

cost of £20k amortised over 10 years and assuming an 8% interest rate 

produces a 67% annual return on capital invested and a 335% annual return 

on equity. In ESCO mode, AFC's low cost alkaline fuel cell is a cash 

generating machine.  

 

mailto:m.butlin@allenbycapital.com
mailto:a.davies@allenbycapital.com


AFC Energy plc (AFC.L)  

 

Page 2 of 24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                    This page is left intentionally blank 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AFC Energy plc (AFC.L)  

 

Page 3 of 24 

 

 

Table of contents 
 

         Page 

 

 

1. Investment case      4 

 

 

2. The chlor-alkali opportunity     6 

 

 

3. Valuation       8 

 

 

4. Technology focus      11 

 

 

5. Business model      14 

 

 

6. Risk factors       15 

 

 

7. Management change affects acceleration of progress  16 

 

 

8. The waste to energy opportunity    18 

 

 

9. The underground coal gasification (UCG) opportunity  19 

 

 

10. Financials       21 

 

 

11. Disclaimer       24 



AFC Energy plc (AFC.L)  

 

Page 4 of 24 

 

Investment Case 

AFC is not a typical fuel cell offering and in our opinion is a highly attractive 

investment proposition. With new management at the helm, the company is 

approaching full commercialisation of a low cost, established technology 

targeting a substantial ready-made industrial market. Follow on markets offer 

larger returns. For AFC the main question now is when will the technology 

generate cash flow rather than if it will. Investors often mistakenly categorise all 

fuel cell companies as peers. After several false dawns in the sector they assume 

unacceptable technology risk and a 'jam tomorrow' story that will fail to deliver. 

These concerns are valid for the majority of fuel cell stories. Companies 

developing complex, unproven, disruptive technologies that are targeting 

consumer end markets; often with high economic and regulatory barriers to 

entry. Such concerns are not valid in AFC’s case.  

 

Chlor-alkali industry provides a £500m primary target market 

The global chlor-alkali industry produces 55m tonnes of chlorine per annum. For 

every tonne of chlorine produced, 30kg of hydrogen are produced as a bi-product. 

~20% of which is vented as waste. Hydrogen is the ideal fuel for alkaline fuel cells. 

The waste hydrogen can be literally pumped directly into AFC's fuel cells. At current 

electricity prices and ROC valuations, assuming a system electrical efficiency of 55% 

and a system down time of 10%, this translates as a £500m/annum opportunity to 

AFC.  

 

Chlor-alkali industry provides a ready-made primary target market 

As a first market the chlor-alkali industry has advantages over other fuel cell target 

markets such as residential combined heat and power (CHP) or automotive. AFC's 

fuel cell technology is entering an industrial environment for a stationary application 

causing no disruption. Customers are industrial operatives, experienced in the 

handling of hazardous chemicals and gases. The element of market education 

associated with consumer markets is not necessary. This facilitates market uptake, 

making it cheaper and faster. In addition, the largest cost to a chlor-alkali company is 

energy. The power produced by AFC's fuel cells can be used directly by the customer 

or sold back to them by AFC through an energy services company (ESCO) model. 

 

Order and exclusivity agreement signed with Linc Energy in (UCG)  

Coal is the most abundant fossil fuel on the planet. UCG is emerging as one of the 

cleanest techniques to unlock the vast energy reserves locked up in coal. Linc Energy 

runs Australia's largest UCG operations. In December 2009 AFC announced a binding 

heads of agreement constituting a £200,000 order and 24 months exclusivity with 

Australian coal mining company Linc energy for the integration of AFC's fuel cells 

into Linc UCG projects. Currently, engine based technologies offer the best available 

conversion efficiency for the syngas produced of around 30%. AFC fuel cells can 

increase this efficiency into the 50%-60% range. Some UCG sites convert syngas to 

liquid fuels. The pre-treatment necessary produces clean hydrogen and isolates CO2. 

Coupled with power produced using AFC fuel cells this potentially delivers the holy 

grail - high efficiency power from coal with all CO2 captured. UCG also negates the 

negative environmental impact of mining. 

 

AFC valued at £50m by DCF on chlor-alkali waste hydrogen opportunity alone 

This valuation was derived with the following conservative assumptions:   

 

i. No revenue contribution from the sale of deionised water produced by AFC’s 

fuel cells, which could be as high as one third the value of the electricity. 
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ii. Only waste hydrogen is used as fuel. In reality, if the economic case is 

favourable, AFC’s chlor-alkali customers may divert hydrogen currently used 

in other less lucrative processes into power production.  

 

iii. No increase in the ROC value going forward. 

 

iv. A modest 3% YoY increase in electricity prices. 

 

New management deliver working system on-site at Akzo Nobel 

This is strong evidence that the technology is fit for purpose and that the company has 

the right management team to execute on its commercialisation plan. Akzo Nobel is 

Europe's third largest chlor-alkali company and is AFC's first commercial partner. As 

part of the deal between the two companies a 3.5kW demonstrator system was to be 

delivered to Akzo in September 2008. The milestone was not met, and in November 

2008 AFC's share price fell, bottoming at 1.38p upon fears that the technology was not 

viable. This was not the case, the reason for non-delivery being gross management 

failure. In early 2009 management was changed. Ian Balchin was appointed CEO and 

Dr Gene Lewis, formerly of Ceres Power, appointed CTO.  By April 2009, the 3.5kW 

system was delivered, installed and operated successfully at Akzo's Bitterfeld site. 

 

AFC is using technology with tried and tested fundamentals  

AFC is in the latter stages of value engineering a low cost alkaline fuel cell system. 

Using alkaline technology immediately mitigates a significant degree of the 

technology risk commonly associated with fuel cell companies. Alkaline technology is 

the most established fuel cell technology and has existed since the mid 1800's. 

Alkaline systems have been used by NASA for on board spacecraft power and 

drinking water production since the Gemini missions of the 1960's. In terms of 

functionality and durability, the fundamentals of alkaline fuel cell technology are tried 

and tested.  

 

AFC is making proven technology low cost, accruing valuable IP 

AFC is executing on reducing the cost and simplifying the operation of an alkaline 

system, whilst maintaining its fundamental performance. The company is achieving 

cost reductions by implementing innovative simplified system design and 

incorporating lower cost materials at the cell and system level. Low temperature 

operation (sub 80°C) permits the use of cheap injection moulded plastic system 

components. Engineering ceramic catalysts have successfully replaced high cost 

platinum used in earlier models of AFC's technology. The system is now platinum 

free. AFC owns significant IP around its design. The company has 4 core patents in 

place and in the last 4 months a further 4 patent applications have been submitted, 

reflecting progress being made under new management. 

 

Significant upside potential from larger market potential in waste to energy  

We have valued AFC on the chlor-alkali waste hydrogen opportunity only. This is the 

industry in which the company will cut its teeth. The real prize for AFC is taking a 

share of much larger markets, the first of which is waste to energy. In February AFC 

signed an exclusive licensing agreement and is to receive a £1m fee from UK waste to 

energy player Waste2Tricity ("W2T"). The agreement is to supply AFC fuel cells as 

part of W2T’s high efficiency plasma gasification system for the conversion of 

Municipal Solid Waste ("MSW") to energy in the UK. In October W2T signed an 

exclusivity agreement with Alter NRG Westinghouse, the world’s largest producer of 

plasma technology, for the use of its plasma gasification torches in the same system. 

This is strong evidence that W2T is executing on its own business plan. 
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The Chlor-Alkali Opportunity 
 

Chlorine is big business. The world Chlorine Council reports chlorine as 

underlying 50% of all industrial chemical processes, including 90% of 

pharmaceuticals and 95% of all crop protection chemical processes. The chlor- 

alkali industry is energy intensive. The production of 1 tonne of chlorine 

consumes 4,300kwh. The industry accounts for close to 1.5% of total world 

energy consumption*. World annual chlorine production is in the region of 55m-

60m tonnes. For every tonne of chlorine produced, 30kg of hydrogen are 

produced, 15-20% of which is vented as waste. At current average European 

electricity and ROC prices, assuming a system efficiency of 55% and 10% down 

time, this represents a global opportunity worth £500m/yr to AFC energy. 

*Source: CIA, world chlorine council 

 

Exhibit 1: Chemistry of chlor-alkali process 

2NaCl + 2H2O + Energy  → 2NaOH + H2 +Cl2

salt

water
sodium hydroxide 

(alkaline caustic 

soda)

hydrogen

chlorine

 
_______________________________________________________________________ 

Source: Allenby Capital 

 

The equation in exhibit 1 above describes the chlor-alkali process. In fundamental 

terms it is simply the electrolysis of concentrated salt water to produce chlorine, 

sodium hydroxide (caustic soda) and hydrogen. The hydrogen is pure and can literally 

be piped out of the chlor-alkali reactor directly into AFC’s fuel cells. Exhibit 2 shows 

the breakdown in world chlor-alkali capacity by region. The exhibit highlights the 

scale and global nature of the industry. 

 

Exhibit 3: Global market by sector shows the importance of chlor-alkali products 

Chlorine Chemistry's Product Sectors Caustic Soda's Product Sectors

Vinyl 36% Organic chemicals 19%

Phosgene 9% Pulp & Paper 16%

HCI 8% Inorganic chemicals 12%

Propylene oxide 7% Alumina 10%

Chloromethane & chloroethane solvents 6% Soaps and detergents 8%

Water treatment 5% Textile industry 8%

Acrylics 4% Sodium hypochlorite (bleach) 3%

Pulp & Paper 4% Water treatment 2%

Other organics 7% Food industry 1%

Other inorganics 14% Other uses 21%  
_______________________________________________________________________________ 

Source: www.worldchlorine.org 

 

Exhibit 3 shows the extent to which the products of the chlor-alkali process infiltrate 

industry. There are more than 500 chlor-alkali producers at over 650 sites around the 

globe, with a total annual production capacity of over 55 million tonnes of chlorine. 

The industry directly employs an estimated 136,000 people and creates many more 

jobs in downstream and closely related industries. For example, although the 

European chlorine industry directly employs 39,000 people, almost 2,000,000 

downstream jobs are related to chlorine chemistry. In the U.S. alone, the total 

economic contribution of the industry is estimated to be over $2 billion. 

World Chlor-alkali Capacity (62.8m metric tons in 2008)

China 26%

North America 23%

Western Europe 20%

Asia-Pacific 19%

S. America, E. Europe, Africa & Middle East 12%  

Exhibit 2: Global chlorine capacity by 

region shows Europe at 20% 

__________________________________________ 

Source: www.eurochlor.org 
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Exhibit 4: Eight chlor-alkali producers account for 73% of European capacity 

Company Annual capacity (m tonne) Rank AFC relationship

Dow Chemicals 1.84 1 Contact made, supportive - tracking developments

Bayer 1.29 2 Contact made, supportive - tracking developments

Akzo Nobel 1.26 3 Commercial Contract

INEOS Chlor 1.02 4 Letter of intent

Solvin 0.87 5 Contact made, supportive - tracking developments

Arkema 0.85 6 Contact made

Ercros 0.47 7 Contact made, v. supportive - tracking developments

Tessende 0.46 8 Contact made, second meeting

Total 8.04

European total 11

% of Euro total 73  
______________________________________________________________________________ 

Source: eurochlor.org 

 

Exhibit 4 shows the major European chlor-alkali players ranked by capacity and their  

extent of engagement with AFC. The exhibit throws up some interesting points: 

 

i. AFC has a full commercial relationship with Akzo Nobel, the third largest 

chlor-alkali company in Europe and a letter of intent from INEOS Chlor, the 

fourth largest player. 

 

ii. The top 8 chlor-alkali companies account for 73% of European capacity. 

 

From exhibit 4 it is clear how AFC could quickly take a large share of the European 

chlor-alkali opportunity. The companies currently at the discussion stage are keeping 

track of AFC's progress with Akzo and INEOS. Should things develop as expected, 

then it is probable that the rest will follow suit, and AFC will capture the majority of 

the European opportunity with minimal sales and marketing effort and hence spend. 

 

The Akzo Nobel agreement - new management has put project back on track 

The collaboration agreement signed between AFC and Akzo Nobel involved a 

conditional order, an up front payment and 2 subsequent payments triggered by the 

achievement of two agreed technical milestones. A third technical milestone was also 

agreed. 

 

The first milestone was to demonstrate a working AFC unit at Akzo's Bitterfeld site. 

This was scheduled for completion in September 2008. Previous management failed to 

hit milestone 1 on schedule. In November 2008 AFC's share price fell, bottoming at 

1.38p upon fears that the technology was not viable. This was not the case, the reason 

for slippage being gross mismanagement.  

 

In early 2009 management was changed. Ian Balchin was appointed CEO and Dr 

Gene Lewis, formerly of Ceres Power, appointed CTO. A full technology and 

company review were carried out. By April 2009 milestone 1 was achieved. A 3.5kW 

demonstrator system was delivered, installed and operated successfully at Akzo's 

Bitterfeld site. The Akzo programme is now back on track with a new timetable 

agreed between Akzo and AFC.  
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Valuation  
 

On a raft of conservative assumptions we have valued AFC at £50m on future 

cashflow from electricity sales generated through the chlor-alkali waste hydrogen 

opportunity alone.  

 

Conservative value assumptions within chlor-alkali: 

 

i. No value given to the de-ionised water produced. A fuel cell produces high 

grade deionised water when it electrochemically combines hydrogen and 

oxygen to make electricity. This is a commodity, which has a value close to 

1/3 the value of the electricity being generated. 

 

ii. Only waste H2 is available for electricity generation by AFC. We have 

assumed that AFC are only given access to the waste hydrogen being 

produced. In reality, if the economics are favourable, chlor-alkali clients may 

switch hydrogen resource being used for less lucrative purposes into power 

generation. 

 

iii. Waste hydrogen is 12% of total hydrogen produced. This estimate is very 

conservative. Some sources suggest that the fraction of hydrogen vented by 

certain areas of the chlor-alkali industry is as high as 30%.  

 

iv. Capital cost of a 50kW unit is £20k. We have assumed a capital cost of 

£20k throughout our valuation. The company is confident that it will get the 

cost down to below £15k before 2012 and significantly further thereafter with 

the economies of scale that come with volume production. 

 

v. 25% of ESCO revenue goes to the customer. Our model assumes that the 

chlor alkali customer receives 25% of the total ROC and electricity revenue 

generated through the ESCO model despite charging AFC for £450/tonne of 

hydrogen used.  

 

Conservative value assumptions external to chlor-alkali 

 

i. No value given to AFC's potential in the waste to energy market. The 

chlor-alkali opportunity is small compared to AFC's potential in waste to 

energy. The UK market alone is estimated by the government to be worth close 

to £15b/annum when ROCS are included. Clearly even a small fraction of this 

would be of enormous value to AFC. The company has already signed an 

exclusive licensing agreement with Waste2Tricity for the use of its fuel cells in 

a high efficiency, plasma gasification waste to energy system in the UK. 

 

ii. No value given to AFC's potential in the (UCG) market. This market is 

potentially even larger than the waste to energy opportunity. UCG is being 

looked at in the UK as a serious alternative to nuclear. The energy rich gas that 

comes to the surface of a UCG site is syngas, the same as the gas produced in 

waste to energy. AFC is in discussions with large players in the UCG industry 

regarding the use of its fuel cells to increase the efficiency of syngas to energy 

conversion. 
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Remarkable economics of a single AFC 50kW unit run in ESCO mode 

The ESCO model is structured as follows. AFC absorb the capital cost of the unit and 

pay the chlor-alkali customer for hydrogen used. The power and ROCs generated are 

then sold back to the customer or into the grid and ROC market respectively. AFC 

intend to debt finance 80% of the capital cost secured against future cash flows. 

Before looking at the full valuation it is instructive to examine the ESCO economics 

of one 50kW system in isolation. 

 

Exhibit 5: ESCO economics of a single 50kW single unit 

 Key inputs

Unit size KW 50.0 AFC intends for the commercial products to be of 50KW unit size

Unit size MW 0.05 MW equivalent

Total construction cost of 50 KW unit (£) 20,000                 

Debt element 80% 16,000                 Intention to debt finance the assets

Equity element 20% 4,000                   

Interest rate 8.0%

Revenues

Current electricity price per (£/MWh) 48.0

ROC price (£/MWh) 35.0

Total income per MW unit (£MWh) 83.00

Max Yearly hours of operation (24 * 365) 8,760                   

Downtime 10%

Estimated hours of operation 7,884                   

Annual revenue £ (Hours * income per MWh) 32,718.60            

Costs

Tonnes H2 required per MWH 0.04609

Annual Tonnes H2 required 363.40                 H2 required per MWh * hours of operation

H2 cost per tonne 450 Price paid to H2 suppliers

Annual Hydrogen cost for a 50KW unit (£) 8,176.54              Cost per tonne * annual requirement * Unit size

Annual maintenance fee for a 50 KW unit 2,625.00              

D&A (10 years) (2,000)                  

Interest charge (1,280)                  

Pre tax profit 18,637                 

Tax @ 28% (5,218)                  

Net profit 13,419                 

Returns

Annual return on Invested Capital 67.1% Net profit / Initial construction cost

Annual return on equity investment 335.5% Net profit / Initial equity investment  
______________________________________________________________________________ 

Source: Allenby Capital 

 

Exhibit 5 reveals striking economics. Assuming a £20K build cost, a 10 year life, 8% 

interest on debt and current power and ROC prices, the 50kW unit generates a 67.1% 

annual return on build cost and a handsome 335.5% annual ROE.  
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DCF Valuation of AFC on chlor-alkali waste hydrogen opportunity alone 

Exhibit 6 presents the key inputs into our DCF valuation and exhibit 7 the result. 

Despite the stringent assumptions outlined above and a 16.75% WACC, we value 

AFC energy based purely on its activity in chlor-alkali waste hydrogen at £50m today. 

 

Exhibit 6: Key DCF inputs 

tonne H2/MW installed, 10% down time : 363 risk free rate (%): 3.50

Global Chorine Production (mte/yr): 55 small co premium (%): 0.75

Fraction H2 vented as waste (%): 12 equity risk premium (%): 5.00

market share by 2021 sector β:2.50

Europe (%) 50 Debt as % of EV: 0.00

USA (%) 20 tax rate (%): 30.00

Rest of World (%) 5 corp borrowing spread (%): 2.50

MW installed by model in 2021 post tax cost of debt (%): 4.20

ESCO (%): 50 WACC (%) 16.75

Licencing (%): 50 capital cost 1 x 50kW unit (£): 20,000

KEY MODEL INPUTS

WACC calculationchlor alkali waste H2

 
______________________________________________________________________________ 

Source: Allenby Capital 

 

Exhibit 7: DCF Valuation 

PV Terminal Value (£m) 25

PV Intervening cashflows (£m) 25

DCF valuation of chlor alkali waste hydrogen electricity sales Implied Enterprise Value (£m) 50

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

average electricity price (£/MWh) 48 54 58 60 61 63 65 67 69 71 73 76

ROC price (£/MWh) 36 36 36 36 36 36 36 36 36 36 36 36

ESCO capacity installed (MW) 0 0 3 9 14 19 23 28 33 38 42 47

revenue system sales (k£) 105 840 1,600 0 0 0 0 0 0 0 0 0

revenue to AFC  ESCO (k£) 0 53 864 3,402 6,632 9,546 12,571 15,711 18,972 22,359 25,877 29,533

revenue licensing (k£) 200 0 1,000 6,044 7,801 9,343 10,886 12,428 13,971 15,513 17,056 18,598

total revenue (k£) 305 893 3,464 9,446 14,433 18,889 23,456 28,139 32,942 37,872 42,933 48,131

 PBT (k£) -2,486 -2,333 -746 4,515 7,752 10,666 13,705 16,869 20,160 23,580 27,135 30,827

Tax (k£) 290 290 0 1,354 2,326 3,200 4,112 5,061 6,048 7,074 8,140 9,248

free cashflow (k£) -2,196 -2,051 -846 3,026 5,602 7,832 10,150 12,555 15,049 17,633 20,312 23,086

discount year 1 2 3 4 5 6 7 8 9 10 11 12

discount factor 1.17 1.36 1.59 1.86 2.17 2.53 2.96 3.45 4.03 4.71 5.49 6.41

discounted cashflow (k£) -1,881 -1,505 -532 1,629 2,583 3,093 3,433 3,637 3,734 3,748 3,698 3,600  
______________________________________________________________________________ 

Source: Allenby Capital 

 

 

 

 



AFC Energy plc (AFC.L)  

 

Page 11 of 24 

 

Technology Focus 

 

AFC is executing on its objective of reducing the cost and simplifying the 

operation of an alkaline fuel cell system whilst maintaining tried and tested 

fundamental performance. The company is achieving its cost reduction objectives 

by implementing innovative simplified system design and incorporating lower 

cost materials at the cell and system level. Low temperature operation (sub 80°C) 

permits the use of cheap injection moulded plastic system components. 

Engineering ceramic catalysts have successfully replaced the high cost platinum 

used in earlier iterations of AFC's alkaline systems. AFC's system is now 

platinum free. 

 

Fuel cell technology - the beginning 

The fuel cell can trace its roots back to the early 1800s. Sir William Robert Grove, a 

Welsh born, Oxford educated barrister with an interest in Natural Sciences postulated 

that if electricity could be used to split water into hydrogen and oxygen (electrolysis), 

the opposite should also be true. It should be possible to combine hydrogen and 

oxygen to produce water and electricity. To test this reasoning he built an alkaline 

based device that successfully proved his theory and combined hydrogen and oxygen 

to produce electricity and water. In doing so, he had produced the world’s first fuel 

cell. 

 

Exhibit 8: Fundamental fuel cell function 

 
Hydrogen + Oxygen Water + Electricity

 
_____________________________________________________________________________ 

Source: Allenby capital 

 

Alkaline fuel cells used for onboard spacecraft power since the 1960's 

In the 1960’s NASA took the first steps in maturing fuel cell technology. For 

prolonged manned flights into space an appropriate source of electricity within the 

space craft was necessary. The number of batteries required weighed too much and 

posed unacceptable toxicity problems. Solar technology was in its infancy and not 

capable of producing the required power. Fuel cells offered a solution, particularly 

when considering that there is a ready supply of liquid hydrogen and liquid oxygen on 

board a space craft and producing power at a competitive cost was not a consideration. 

An added bonus was that the crew could drink the water produced. There were 

problems with the early models, but with successive missions the technology became 

more stable. Today NASA’s space shuttle uses alkali fuel cells for systems power and 

drinking water in space. 

 

Exhibit 9: Space shuttle onboard alkaline fuel cell and AFC's 3.5kW system 

 
__________________________________________________________________________________ 

Source: NASA, AFC 
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AFC technology cost reduction on track 

Exhibit 9 shows NASA's alkaline module for onboard space shuttle power and 

drinking water compared with AFC's latest iteration of its low cost design. In 

embarking on its cost reduction programme, the company identified three key 

prohibitive cost components: 

 

i. The requirement for high volumes of expensive platinum catalyst 

ii. Complex and expensive balance of plant architecture 

iii. The requirement to run on pure compressed oxygen 

 

These issues have been addressed as follows: 

 

i. System now platinum free. With the arrival of Dr Gene Lewis from Ceres 

Power as CTO in early 2009 came his extensive knowledge of engineering 

ceramic materials for fuel cell applications. The system electrodes now 

contain no platinum at all. Runs of systems using ceramic catalysts in place 

of platinum show no drop in performance. This is a significant achievement 

by AFC. Platinum currently costs £26£/g, the replacement ceramics cost less 

than 5% of this value and have the potential to be recycled. 

 

ii.  Simplified design using injection moulded plastic. AFC paid special 

attention to simplifying system design, approaching the problem from a 

perspective that would make the system logical for its target commercial 

market. AFC are running their fuel cell at 70°C and not at elevated 

temperatures. This opened the possibility to use moulded plastic components 

as opposed to hard engineered materials, simplifying the route to cheap, 

volume manufacture. In addition to using injection moulded plastic, AFC 

also simplified the operating procedure, which has permitted the company to 

significantly decrease the number of balance of plant components. 

 

iii. AFC system uses air not pure oxygen. Conventional alkaline fuel cells run 

on pure oxygen and not air due to CO2 in air gradually degrading the 

electrolyte. Running on pure oxygen from a compressed tank is an enormous 

cost. AFC’s fuel cell has been designed so that individual electrodes and the 

electrolyte itself can be replaced independently. Potassium hydroxide 

solution is very cheap. The electrolyte can be replaced with fresh solution and 

the fuel cell restarted in 15 minutes. Therefore, with a simple maintenance 

program the effect of CO2 can be managed and the system can be run on air. 

This approach can be compared to regular maintenance on a car.  In much the 

same way as an air filter slowly clogs up and after a certain number of miles 

should be changed, carbonate contamination of the electrolyte slowly builds 

up and after a certain length of operation is changed.  
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Capital cost reduction on target for £300/kW 

Exhibit 10 shows the capital cost per kW of AFC's current system and anticipated cost 

reductions to come over the next 12-18 months. At first glance the reduction from 

£6,469/kW to £295/kW seems ambitious until taking the following into consideration: 

 

i. The removal of platinum has reduced catalyst cost by two orders of 

magnitude. 

 

ii. The balance of plant (spine, scrubber, electronics, mechanical components, 

scrubber) is practically a fixed cost regardless of system size. 

 

iii. For the 3.5 kW unit the nominal power per cartridge is close to 1kW. This 

does not mean the move to a 50kW unit will require 50 cartridges. The 

increase is being achieved by: (a) increasing cell power, (b) reducing cell 

thickness and hence significantly increasing cells per cartridge, (c) increasing 

number of cartridges. It is envisaged that the 50kW unit will have 6 

cartridges, each producing in the region of 8.5kW. 

 

Exhibit 11 shows the 3.5kW system expanded. The 50kW system will look very 

similar. The system is designed so that cartridges can be isolated and replaced without 

the system requiring to be shut down. 

 

Exhibit 10: Cost reduction on target for 50kW system - £300/kW by Q12011 

(£)  3.5kW system Q32009 50kW system Q12011

Cartridge 11,003 9,208

Spine 2,540 391

Scrubber 480 215

Mechanical components 4,660 1,822

Electronics 2,600 636

Assembly 1,360 2,454

£/kW 6,469 295  
__________________________________________________________________________________ 

Source: AFC, Allenby capital 

 

Exhibit 11: expanded 3.5kW system showing simplified design 

 

spine

cartridge 

(stack)

 
_______________________________________________________________________ 

Source: AFC, Allenby capital 
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AFC's  Business Model 
 

AFC energy will out-source the manufacture of the majority of its alkaline fuel 

cell system, keeping ownership of the production of IP rich electrodes and 

current collection interface. Initial revenues will be generated through straight 

system sales, moving to a combination of ESCO and licensing models once 

traction is achieved. 

 

Outsourced manufacturing keeping capex down 

For the production of the systems, AFC will outsource the manufacturing and 

assembly to third party partners. The majority of the system and balance of plant is 

cheap, mass producible, moulded plastic components or can be bought off the shelf.  

 

IP rich electrodes and current collection interface processed in-house  

In any fuel cell system the concentration of high value IP is in and around the cell 

itself. Electrodes and current collection architecture in particular are where the IP 

value lies. AFC will keep ownership of the production of these components. The 

electrodes are produced using simple spraying and printing processes. AFC already 

has the capacity to produce up to 1,000 electrodes per day at its Dunsfold site. 

 

Chlor-alkali revenue in 3 stages  

AFC intends to exploit the chlor-alkali waste hydrogen opportunity in 3 phases:  

 

i. Phase 1: system sales to Akzo Nobel showcase AFC's fuel cells. AFC will 

generate its first revenues through its contract with Akzo Nobel by straight 

system sales. The company will sell units for £40k with a cost of sales close 

to £20k. Akzo Nobel will then take all the electricity generated by that unit 

through its lifetime. System sales are forecast to finish by 2013. 

  

ii Phase 2: revenue through ESCO model in Europe. With AFC's systems in 

the field generating value for Akzo Nobel, follow on customers will be 

offered an Energy Services Company (ESCO) model. AFC will install and 

own the fuel cells and pay the chlor alkali company £400-£500 per tonne for 

its waste hydrogen. AFC will then sell the electricity and ROC's generated 

using the fuel cells. 

  

iii Phase 3: revenue through licensing model in US and rest of world. For 

customers outside Europe, where AFC is not as knowledgeable on local 

energy markets, a licensing model will be employed. AFC will collect 

licensing fees, sales royalties and a 4.5% royalty on power produced using its 

fuel cells. 

  

The settled chlor-alkali business model will see revenue coming in from both the 

ESCO and the licensing model with no system sales. The same or very similar models 

will be used in the waste to energy and UCG markets. 
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Risk Factors 

 

We see the following as the principal risk factors with an investment in AFC Energy: 

 

i. Technology risk: Although we and the company are confident that AFC's 

alkaline fuel cell technology will become fully commercialised it is not yet 

there. There are areas of the technology that are still being developed. This 

introduces an unavoidable element of technology risk. Because of the low 

temperature of operation of AFC's technology, relative to other fuel cell 

companies this risk is mitigated to a certain extent. 

 

ii. Cashflow: AFC is burning cash at close to £160k per month and expects this 

to rise to £200k per month as the technology development programme 

accelerates. At the end of April 2009 the cash balance was £2.55m. This will 

see the company through to the end of the third quarter  2010. AFC need to 

raise capital either in the markets or by other means within the next 12 

months to stay in business. 

 

iii. Small cap volatility: AFC is a small and relatively young company in the 

early stages of growth. At such a stage and such a size the company is by 

definition high risk and is exposed to market sentiment regarding small cap 

stocks. 

 

iv. Competition from alternative technologies: AFC in the traditional sense 

has no competition as it is, to our knowledge, the only developer of alkaline 

fuel cell technology. Instead competition comes from alternative fuel cell and 

other technologies. At the current state of development there is no genuine 

competition for the chlor-alkali market. PEM technology is the closest but 

because of high polymer membrane costs and platinum catalysts, the lowest 

cost PEM systems are still well above AFC for cost/kW installed. PEM also 

has lower efficiency. In the waste to energy and UCG markets, where the 

primary energy-rich gas is high temperature syngas, there is competition 

from other fuel cell classes - in particular solid oxide "SOFC". Should SOFC 

developers seriously turn their attention to these markets then AFC's alkaline 

system could have competition, although higher temperature and more 

complex SOFC systems will always struggle to compete on cost/kW 

installed..  

 

v. Strategy execution risk: AFC has an elegant business model to exploit the 

chlor-alkali waste hydrogen market. It relies on the large chlor-alkali players 

coming onboard once the value of the system has been demonstrated by 

Akzo. This should happen but there is of course the risk that it won't. 
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Management change affects acceleration of progress 
 

In the last 12 months the composition of AFC's board and senior management 

has changed. Since the arrival of Ian Balchin, David Marson and Gene Lewis in 

November 2008 the acceleration of the technology and business development 

programmes has been pronounced. This is reflected in the AFC share price 

which has moved from 1.5p to 14p. 

 

Key Board Figures  

Tim Yeo -Non-executive Chairman 

Tim Yeo has been MP for South Suffolk since 1983. He held various Ministerial posts 

under Margaret Thatcher and John Major, including Minister of State at the 

Department of the Environment. Between 1998 and 2005 he was a member of the 

Shadow Cabinet, shadowing a record seven different departments. Since 2005 he has 

been Chair of the Environmental Audit Committee. Tim holds a number of non-

executive directorships in the energy and health sectors including Univent plc, ITI 

Energy Ltd and AFC Energy plc. 

 

Ian Balchin - Chief Executive Officer  

Joined as interim MD November 2008, appointed full-time November 2009 

Ian brings a wealth of experience in technology based businesses across many sectors. 

He was previously Chief Executive and Executive Vice-Chairman of Stanelco Plc, the 

Full List bioplastics and radio frequency equipment business. Prior to this Ian held a 

variety of senior management positions at AEA technologies, including Director of 

new ventures. Ian's full-time appointment this month was a key move in the much 

needed board restructuring that has taken place over the last 12 months. 

 

David Marson - Finance Director  

Joined as consultant November 2008, appointed full-time July 2009  

David has been working with the Company since November 2008. He has an 

extensive track record in the financial and operational management of small and 

medium sized technology based businesses, having worked at AEA Technology plc 

where he held various senior roles as a divisional General Manager and as divisional 

Finance Director. In this period he was instrumental in the spin-out of a number of 

successful ventures, including Forensic Alliance Ltd, now a part of LGC Forensics, 

and Synexus Ltd, the clinical trials patient recruitment organisation. He also held a 

number of Non-Executive Directorships, including Benitec Ltd, a bio-technology 

start-up company now listed on ASX. Since 2006 he has provided finance director and 

other financial management services to listed and unlisted companies in various high 

technology sectors.  

 

Gene Lewis - Technical Director 

Joined as consultant November 2008, appointed full-time July 2009 

Dr Gene Lewis joined the Company in November 2008  having previously worked at 

Ceres Power where he lead the materials development programme and was 

instrumental in the development of their solid oxide fuel cell technology. Gene's 

leadership skills and his background in fuel cell material science and engineering have 

significantly strengthened the technical team. Gene has overseen AFC Energy’s 

technical programme since February 2009 and has already removed platinum catalyst, 

the highest material cost, completely from the AFC system. 
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Terry Walsh - Commercial Director 

Appointed full-time November 2008 

Terry Walsh has worked in commercial roles in industry and retail for the past 17 

years with a variety of blue chip corporations. Armed with a degree from London 

University, Terry joined ICI in 1991. Various roles in Sales, Marketing and 

Purchasing eventually led to a position as Energy Trading Manager where Terry 

gained extensive knowledge of the workings and deregulated UK energy market. 

Joining INEOS Chlor in 2000, Terry was a Business Manager for one of the largest 

Chlor Alkali businesses in Europe - the Chlor Alkali sector being a key segment for 

AFC’s products. Following a brief stint as Sales Director for a company in the UK and 

European retail sector Terry has joined the team at AFC as the Commercial Director.
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The waste to energy opportunity  
 

We have valued AFC purely on its likely success in exploiting the chlor-alkali 

waste hydrogen opportunity. This is the industry in which the company is cutting 

its teeth and honing its technology. The real prize for AFC is taking market share 

in much larger mass markets, the first of which is waste to energy. Activity in 

this regard has already begun.  

  

AFC has an exclusive licensing deal with W2T for in UK waste to energy  

In February this year AFC signed an exclusive licensing agreement for a £1m fee with 

UK waste to energy company Waste2Tricity. The agreement is to supply AFC fuel 

cells as part of W2T’s high efficiency plasma gasification system for the conversion 

of Municipal Solid Waste to energy in the UK. In October this year W2T signed an 

exclusivity agreement with Alter NRG Westinghouse, the world’s largest producer of 

plasma technology, for the use of its plasma gasification torches in the same system. 

The system is shown in exhibit 12. 

 

Exhibit 12: W2T's proposed high efficiency MSW to energy system 

 
_____________________________________________________________________________ 

Source: AFC 

 

W2T is planning a 2 phase roll out. The first phase will use plasma gasification of 

MSW into syngas and subsequent electricity generation using an internal combustion 

engine ("ICE"). This is proven technology with minimal technology risk. The second 

phase is to switch from using ICE's to AFC alkaline fuel cells. This will increase 

conversion efficiency from 30-35% up to 50-60%, making W2T's system the highest 

efficiency waste to energy technology on the market. 

 

UK waste to energy opportunity estimated at £15b per annum 

60m tonnes of carbon waste go to UK landfill every year. This could produce 

15,000MW of electricity. Electricity produced form landfill qualifies for double 

ROCs. This amounts to a total revenue opportunity in the region of £15b per annum to 

AFC energy. 
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The underground coal gasification (UCG) opportunity 
 

Like waste to energy, the underground coal gasification (UCG) market is 

potentially a much larger opportunity to AFC than the chlor-alkali waste 

hydrogen. In December 2009 AFC announced a binding heads of agreement with 

Australian coal mining company Linc energy for the integration of AFC's fuel 

cells into Linc UCG projects. Linc run Australia's largest UCG projects. The 

deal constituted an alpha system purchase for £200,00 and 24 months exclusivity 

with an option for perpetual exclusivity to Linc in exchange for a £2.3m 

investment in AFC at the market price on exercise. 

 

Exhibit 13: Underground Coal Gasification process 

 
_____________________________________________________________________________ 

Source: www.lincenergy.com.au 

 

UCG power generation sites have been running in the former soviet union for over 40 

years. UCG transforms underground coal into a high quality synthesis gas (syngas) of 

carbon monoxide, hydrogen and methane as heat and oxygen are introduced. In its 

simplest form, UCG works like this: 

 

i. Vertical wells are drilled into the coal seam. These are linked together 

horizontally by drilling or combustion links. 

 

ii. The coal seam is ignited and air or oxygen is pumped into a well (the 

injection well) to drive coal combustion and gasification. 

 

iii. Through partial combustion and a series of subsequent reactions controlled 

by heat, pressure and water influx, the coal is converted to syngas. 

 

iv. When coal combustion occurs, heat and carbon dioxide are produced. These 

become active in some of the gasification reactions. 

 

v. Syngas flows from the gasification chamber through the horizontal 

connection in the coal seam and flows to the surface through another well 

(called the production well). 

 

Hydrogen produced at Chinchilla site permits immediate AFC fuel-cell trials 

Linc Energy's UCG site in Chinchilla, Australia has a gas to liquid "GTL" fuel plant to 

convert the syngas produced into liquid fuels. The syngas pre-treatment necessary for 

the GTL process produces hydrogen suitable for pumping directly into AFC's fuel 

cells. The pre-treatment also isolates the carbon dioxide produced from the coal 

gasification, which can then be easily stored. This syngas pre-treatment coupled with 

power produced using AFC fuel cells delivers the holy grail - high efficiency power 
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from coal with no emissions. UCG also negates the negative environmental impact of 

mining. This could change the face of energy generation worldwide and the potential 

magnitude of the opportunity to AFC is massive. 
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Exhibit 14: P&L and cash flow  

Y/E October £k £k £k £k £k £k £k

Profit & Loss FY2007A FY2008A FY2009E FY2010E FY2011E FY2012E FY2013E Comments
Revenue - - - 305 893 3,464 9,446 ESCO revenue kicks in 2012 

  Growth 193% 288% 173%

  Cost of sales (116)         (303)           - (151)          (454)          (1,299)       (1,875)      

  Gross Profit/(loss) (116)         (303)           - 155           439           2,164        7,571        

  Margin 51% 49% 62% 80% Margin expansion with shift from 

system sales to ESCO and licensing

  Administrative expenses (1,841)      (2,807)        (2,400)       (2,640)       (2,772)       (2,911)       (3,056)      

Operating Profit (1,957)      (3,111)        (2,400)       (2,486)       (2,333)       (746)          4,515        

  Interest income/(expense) 90             150            100           -            (3)              (46)            (142)         

  Profit/loss before tax (1,867)      (2,960)        (2,300)       (2,486)       (2,336)       (793)          4,373        

  Tax 155           308            200           290           290           -            (1,354)      

  Tax rate 30%

Net profit (1,712)      (2,652)        (2,100)       (2,196)       (2,046)       (793)          3,019        

  shares basic (m) 79.98 105.65 127.68 127.68 127.68 127.68 127.68

  shares fully diluted (m) 91.98 91.98 146.60 146.60 146.60 146.60 146.60

Basic  eps (p) -2.14 -2.51 -1.64 -1.72 -1.60 -0.62 2.36

Diluted eps (p) -1.86 -2.88 -1.43 -1.50 -1.40 -0.54 2.06

Cash Flow FY2007A FY2008A FY2009E FY2010E FY2011E FY2012E FY2013E

Cash flows from operating activities

(Loss)/Profit before tax (1,867)      (2,960)        (2,300)       (2,486)       (2,336)       (793)          4,373        

Adjustments for:

Depreciation and amortisation 145           293            400           400           408           516           766           

Equity share based payment expenses 279           247            62             50             25             25             25             

Finance (income)/paid (90)           (150)           (100)          -            3               46             142           

Cash flows from operating activities before

changes in working capital and provisions (1,533)      (2,570)        (1,938)       (2,036)       (1,900)       (205)          5,306        

Decrease/(increase) in trade and other receivables (192)         54              (101)          632           (118)          (168)          (598)         

(Decrease)/increase in trade and other payables 336           26              39             385           (29)            (129)          (299)         

Cash (absorbed)/generated by operating activities (1,388)      (2,489)        (2,000)       (1,019)       (2,047)       (502)          4,409        

Cash absorbed from investing activities

Investments in plant and equipment (453)         (309)           (150)          (490)          (220)          (1,088)       (2,322)      

Acquisition of patents (25)           (25)             (50)            (50)            (50)            (25)            (25)           

Net cash absorbed from investing activities (478)         (334)           (200)          (540)          (270)          (1,113)       (2,347)      

Cash flows from financing activities

Proceeds from issue of share capital 4,033        4,400         -            -            -            -            -           

Costs of issue of share capital (525)         (245)           -            -            -            -            -           

Proceeds from borrowing -           -             -            -            54             722           1,672        

Repayments of borrowing -           -             -            -            -            5               78             

Interest received/(paid) 90             150            100           -            (3)              (46)            (142)         

Net cash from financing activities 3,598        4,306         100           -            51             681           1,608        

Net increase in cash and cash equivalents 1,732        1,482         (2,100)       (1,559)       (2,266)       (934)          3,669        

Cash and cash equivalents at start of year 396           2,128         3,610        1,510        (49)            (2,315)       (3,248)      Funding requirement peaks

Cash and cash equivalents at end of period 2,128        3,610         1,510        (49)            (2,315)       (3,248)       421           in 2012 at -£3.25m

_______________________________ 

Source: Company data, Allenby Capital 
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Exhibit 15: Balance sheet  

Y/E October £k £k £k £k £k £k £k

Balance Sheet FY2007A FY2008A FY2009E FY2010E FY2011E FY2012E FY2013E Comments
ASSETS

Non-current assets

Intangible assets 299 308 358 408 458 483 508

Property and equipment 473 504 254 344 156 728 2,284

771 812 612 752 614 1,211 2,792

Current assets

Work in progress 0 124 124 31 89 346 945

Trade and other receivables 462 592 693 61 179 346 945

Cash and cash equivalents 2,128 3,610 1,510 -49 -2,315 -3,248 421

2,590 4,326 2,327 43 -2,047 -2,556 2,310

Total assets 3,361 5,138 2,939 795 -1,433 -1,345 5,102

EQUITY & LIABILITIES

Equity attributable to ord share holders

Share capital 88              128            128           128           128           128           128           

Share premium 4,825         8,940         8,940        8,940        8,940        8,940        8,940        

Other reserves 290            537            476           912           648           683           2,218        

Retained profit/loss (2,254)        (4,906)        (7,006)       (9,201)       (11,248)     (12,040)     (9,022)       

Total equity 2,949         4,700         2,539        779           (1,531)       (2,289)       2,265        

Current liabilities

Trade and other payables 413 439 400 15 45 173 472

Interest bearing loans 0 0 0 0 54 770 2,365

413 439 400 15 98 944 2,837

Total equity and liabilities 3,361 5,138 2,939 794 -1,433 -1,345 5,102

BALANCE SHEET RATIOS FY2007A FY2008A FY2009E FY2010E FY2011E FY2012E FY2013E

Long-term financial debts -             -             -            -            54             770           2,365        

short term financial debts -             -             -            -            -            -            -            

Gross debt -             -             -            -            54             770           2,365        

Cash and cash equivalents 2,128         3,610         1,510        (49)            (2,315)       (3,248)       421           

Net debt / (cash) (2,128)        (3,610)        (1,510)       49             2,368        4,019        1,944        

Ave Net debt / (cash) -             (2,869)        (755)          24             1,184        2,009        972           

Interest Income/(Expense) 90              150            100           -            (3)              (46)            (142)          

Financing costs % (int. expense/ave. net debt) -             5                13             -            0               2               15             

EBITDA (1,812)        (2,817)        (2,000)       (2,086)       (1,925)       (230)          5,281        

Equity 2,949 4,700 2,539 779 -1,531 -2,289 2,265

Gearing (Net Debt:Equity) % -72 -77 -59 6 -155 -176 86

Net debt/ EBITDA 1.17 1.28 0.75 -0.02 -1.23 -17.44 0.37

EBITDA / net interest expense 0.01 0.01 0.01 na 0.38 0.38 0.00

______________________________ 

Source: Company data, Allenby Capital 
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Disclaimer 
This document is issued by Allenby Capital Limited (Incorporated in England No.6706681), which is authorised and regulated by the Financial Services 

Authority, (Reg No. 489795) and is a member of the London Stock Exchange. 

 

This document is for information purposes only and should not be regarded as an offer or solicitation to buy the securities or other instruments mentioned in it or 

an invitation or an inducement to engage in investment activity under section 21 of the Financial Services and Markets Act 2000 nor shall it or any part of it form 

the basis of or be relied on in connection with any contract therefore.   

 

Allenby Capital Limited uses reasonable efforts to obtain information from sources which it believes to be reliable but the contents of this document have been 

prepared without any substantive analysis being undertaken into the companies concerned or their securities and it has not been independently verified. No 

representation or warranty, either express or implied, is made nor responsibility of any kind is accepted by Allenby Capital Limited, its directors or employees 

either as to the accuracy or completeness of any information stated in this document. 

 

Opinions expressed are our current opinions as of the date appearing on this material only.  The information and opinions are provided for the benefit of Allenby 

Capital Limited clients as at the date of this document and are subject to change without notice.  No personal recommendation is being made to you; the securities 

referred to may not be suitable for you and should not be relied upon in substitution for the exercise of independent judgement.  Neither past performance nor 

forecasts are a reliable indication of future performance and investors may realise losses on any investments. 

 

Allenby Capital Limited and any company or persons connected with it (including its officers, directors and employees) may have a position of holding in any 

investment mentioned in this document or a related investment and may from time to time dispose of any such securities or instruments.  Allenby Capital Limited 

may have been a manager in the underwriting or placement of securities to the issuers of securities mentioned in this document within the last 12 months, or have 

received compensation for investment banking services from such companies within the last 12 months, or expect to receive or may intend to seek compensation 

for investment banking services from such companies within the next 3 months. Accordingly recipients of this document should not rely on this document being 

impartial and information may be known to Allenby Capital Limited or persons connected with it which is not reflected in this material. 

 

Allenby Capital Limited shall not be liable for any direct or indirect damages, including lost profits arising in any way from the information contained in this 

material.  This material is for the use of intended recipients only and only for distribution to professional and institutional investors, i.e. persons who are authorised 

persons or exempted persons within the meaning of the Financial Services and Markets Act 2000 of the United Kingdom, or persons who have been categorised as 

professional customers or eligible counterparties under the rules of the FSA.  It is not intended for retail customers. 

 

This document is being supplied to you solely for your information and may not be reproduced, re-distributed or passed to any other person or published in whole 

or in part for any purpose.  The material in this document is not intended for distribution or use outside the European Economic Area.  This material is not directed 

at you if Allenby Capital Limited is prohibited or restricted by any legislation or regulation in any jurisdiction from making it available to you and persons into 

whose possession this material comes should inform themselves about, and observe, any such restrictions. 

 


