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Executive Summary 

Abstract 

Atlantic Green Chemicals (AGC) has made a license agreement with its sister company Icelandic 

Process Development (IPD) about building and managing three Glycerin to Glycols Plants  based on 

IPD patent that transforms glycerin (a byproduct from bio-diesel production) to Propylene Glycol 

(PG) using steam and hydrogen. PG has till now been made from fossil fuel in oil refineries. PG is in 

high demand as de-icing fluid for airplanes, polyester resins, detergents, food, drugs and cosmetics.   

As fossil fuel product prices of PG has to large extent followed oil prices, while glycerin as a 

byproduct of bio-diesel has due to oversupply became inexpensive, thus creating very lucrative 

spread. AGC has located three site locations were condition are favorable for building such plants, 

these are Helguvik in Iceland, Delfizij in Holland and Fray Bentos in Uruguay. Moreover, the 

environmentally friendly production process is likely to give this kind of PG a preference in the 

market place or allow for some kinds of subsidies or governmental grants especially in the 

European Union.  The purpose of this report is to create a detailed and formulized business plan 

for Atlantic Green Chemicals, and valuate these three locations based on known and tested 

business techniques and researched facts and figures on Capital Expenditures (CAPEX) and 

Operational Expenditures (OPEX) of these proposed plants. The research question here is to 

evaluate how appealing AGC is as an investment case offered for variety of investors in Iceland as 

well as internationally. The result from this study is that all three cases proved viable or above the 

cut off value which was set at 50% internal rate of return (IRR). Thus it is recommended that all 

three projects will be implemented for the next ten years. The purpose of this report is to create a 

business plan for Atlantic Green Chemicals proposed projects in Iceland, Holland and Uruguay. 

The research question put forward in this report was the following: 

What is the expected financial profitability of Atlantic Green Chemical’s proposed Chemical Plants in 

Helguvík, Iceland, Delfzijl, Holland and Fray Bentos, Uruguay and does the short and medium term 

risks in fluctuations of prices and price forecasts of both inputs mainly glycerin and sale prices of 

propylene glycols offer acceptable risk level to proceed with these projects?   

Here it is assumed that prices for hydrogen, steam and electricity are derived from long term 

contracts, which results in very low price fluctuations. 

A business plan has been created that describes the mission and vision of Atlantic Green Chemicals, 

the market opportunity and analysis for the glycols and alcohols production, the process of the 
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Glycerin to Glycols production, possible site locations, initial growth strategies, investment plans, 

financial projections and funding suggestions.   

Using the recognized methods for project planning and financial evaluations the major conclusions 

of this report are that: 

Phase 1 of the Helguvik project is expected to return net present value 

(NPV@15%WACC): MEUR 17.2 and internal rate of return (IRR to equity): 41,2% 

using 85% equity ratio for 1phase and 50% equity ratio for the 2nd phase of financing. 

Scenario A using electrolizers: Total project in Helguvik is expected to return net 

present value (NPV@15%WACC): MEUR 75.6 and internal rate of return (IRR to 

equity): 67,0%. 

Scenario B using hydrogen from Sodium Chlorate Plant: Total project in Helguvik, is 

expected to return net present value (NPV@15%WACC): MEUR 94.2 and internal rate 

of return (IRR to equity): 87,3% using 85% equity ratio for 1phase and 50% equity 

ratio for the 2nd phase of financing. 

Phase 1 of the Delfzijl project is expected return net present value (NPV@15%WACC): 

MEUR 44.5 and internal rate of return (IRR to equity): 77,3% using 75% equity ratio 

for 1phase and 20% equity ratio for the 2nd phase of financing. 

Total project in Delfzijl is expected to return net present value (NPV@15%WACC): 

MEUR 110.6 and internal rate of return (IRR to equity): 100,6%. 

Phase 1 of the Fray Bentos project is expected to return net present value 

(NPV@15%WACC): MEUR 16.4 and internal rate of return (IRR to equity): 35,9% 

using 75% equity ratio for 1phase and 20% equity ratio for the 2nd phase of financing. 

Total project in Fray Bentos in expected to return net present value 

(NPV@15%WACC): MEUR 52.0 and internal rate of return (IRR to equity): 54,5%. 

 

These numbers suggest that all projects meet the required cut off rate of 50% internal rate of 

return. The Delfzijl project meets this rate for both Phase 1 and 2 whereas both Helguvik and Fray 

Bentos only reach this by adding Phase 2.  What lowers the risk considerably for the sales is that 

AGC has confirmation from two companies that they will guarantee all sales of PG1.  

                                                             
1 Signed Letter of Intent with HELM AG and draft MOU with Godivari Biorefineries in Holland.  
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It is recommended that Atlantic Green Chemicals start the first project with Phase 1 in Delfzijl 

(45.000 ton production) as this gives the greatest return. Building a chemical plant in Delfzijl could 

also be considered less risky than Helguvik as the intended site is within a large Chemical Park in 

with most infrastructures in place. There is also some uncertainty in regarding availability of steam 

for the second phase of the Helguvik plant as Icelandic Silicon Corporations that will provide the 

steam has yet (April 2012) to finalize financing for the plant in Helguvik. Three other factors also 

support that the first project in Delfzijl:  If AGC will build a plant in Delfizil it will in cooperation 

with strong Industrial Partners such as Godivari bio-refineries/Somaiya Group whom AGC/IPD 

have worked with for four years and most  likely Helm and Vinmar that are also large chemical 

distributors.  As Holland is the one of the largest market for chemicals, a plant is Delfizil is both 

very close to the market for speedy delivery in small quantities that can take advantage of lucrative 

spot market and also eliminates double inventory system at the market place and at the plant site.  

Next step after the commissioning and startup of phase 1 of Delfzijl the first phase of Helguvik 

plant can be (30.000 ton production) and leverage on the experience from the construction and 

production in Delfzijl. As the Delfzijl project is expected to quickly yield good returns, funds from 

that production could be used to fund the or be used as collateral to fund the first phase of 

Helguvik. Furthermore, most processes, engineering design and equipment designs can be reused 

for that plan. This can lead to considerable savings as the total design cost for small size plant can 

easily extent to 20% of the total Capex. 

After completion of phase 1 in Helguvik the phase 2 in Delfzijl can start (80.000 ton production) 

and after startup of Phase 2 in Delfzijl, phase 2 in Helguvik (80.000 ton production) can start.  It is 

estimated that this total process of completing two factories to scale could take up to 9 years to 

finish. 

It is suggested that AGC works towards persuading Kemira to start production in Helguvik as the 

Helguvik project would be far more profitable if AGC would have access to Hydrogen at affordable 

price as would likely be the case should Kemira operate in Helguvik. Cooperation with Kemira in 

Helguvik, could also provide foundation for further cooperation, like for example in Fray Bentos, 

Uruguay. 

It is suggested that further studies are made on the Fray Bentos project before going ahead. Phase 

1 only does not meet the cut off criteria of 50% IRR. It should be further analyzed if the production 

could be sold to neighboring countries of Argentina or Brazil to avoid the high tariffs into Europe 

and the high sea freight cost. All figures, prices and calculations for Helguvik and Delzjil are well 

referenced from recent sources from vendors, experts or equivalent cases. However, equivalent 

prices for Fray Bentos are based on best estimate and do not offer the same level of accuracy. 
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Prices and calculations for Helguvik and Delfzijl are presented here with -10/+35% accuracy, but 

prices and calculations for Fray Bentos are presented with -20/+50% accuracy level. All cases 

assume that prices are sold into markets in Europe, which levy 15% tariff from South American 

countries. What has not been calculated how valuations would change if the produced would be 

sold into markets within South and Latin America where no tariff levies apply. 

About AGC 

Atlantic Green Chemicals (AGC) is a company that is formed to execute green and environmental 

chemical manufacturing projects using renewable raw material as feedstock. Atlantic Green 

Chemicals (AGC) has made a license agreement with its sister company Icelandic Process 

Development (IPD) about building and managing three Glycerin to Glycols Plants  based on IPD 

patent that transforms glycerin (a byproduct from bio-diesel production) to Propylene Glycol (PG) 

using steam and hydrogen. AGC is majority owned by IPD (April 2012) and was founded in 2004 

with the purpose to invest in green chemical manufacturing projects. The activity in 2012 has been 

to execute feasibility studies, ensure finances, develop, with the purpose to implement and execute 

projects on the field of green chemical industries internationally, including The Netherlands, 

Iceland and Uruguay. The company has secured the rights to utilize technology and processes from 

IPD in Iceland and two international locations. AGC intends to build a green chemical plant in 

Iceland, using sustainable sources of energy for the operation. The first such plant of initially 

30.000, stepwise to be enlarged into-up to120.000 MT per year capacity is planned for Helguvik, 

where a lot has been secured at the harbor site and Full Environmental Impact Assessment Permit 

for the project is expected to be issued by end of February 2012.  AGC has also been in discussion 

with Somaiya Group/Godivari Biorefinaries about 20% joint venture of building Glycol Plant in 

Delfzijl  in North-West Holland since 2011, but Godivari has been IPD research partner since 2008 

in exploring possibilities for utilizations of green chemistry processes. Furthermore, AGC has been 

introduced to Kemira Chemicals that is exploring possibilities of building sodium chlorate plant in 

Iceland, from which hydrogen is the byproduct.  

About IPD 

IPD represents that it is an Icelandic technology and engineering firm that develops solutions 

within the field of green and environmental-friendly process industry that utilizes renewable 

energy, regenerative materials and byproducts whenever possible.  IPD has been granted an 

Icelandic patent nr. IS-2710 in January 2011, and has a European patent pending (PCT). The patent 

involves processes using glycerin in a continuous operation (and other Glycerin) to produce 

renewable chemicals, mainly and with high selectivity    1,2 propylene glycol, a valuable and in high 
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demand commodity. This process is considered more efficient and environmentally friendly than 

prevailing glycol processes based on petrochemicals sources. IPD has over 12 years of experience 

on the field of hydrogenolysis of sugars and has references from large scale pilot plant projects and 

industrial projects related internationally.  In 2001 to 2003 IPD’s personnel participated on a pilot 

plant project that was executed in South Africa. This project’s aim was to convert sorbitol to 

glycols. The participants were Transvaal Suiker Beperk (TSB), International Polyol Partners and 

Industrial Development Corporation of South-Africa(IDC). In 2003 to 2005 IPD’s personnel 

supported the design and the construction of a 10.000 tpa sorbitol to glycol plant in Changchun 

China (Global Bio-Chem – today‘s capacity two times 200.000 tpa) IPD was among others involved 

with all the main and fundamental process design features i.e. reactor design, hydrogen systems, 

dehydration and product separation systems. IPD operates a catalyst and hydrogenation testing 

facilities in Reykjavik, Iceland.  IPD in cooperation with Godivari Biorefinaries Limited and its 

parent company the Somaiya group (GBL) have commonly, within the period of 2008 and 2010, via 

MOU signed 13th of October 2008, executed technology verification program on the field of sugars 

to glycol technology in IPD’s pilot scale testing system in Reykjavik, Iceland. In the pilot scale 

testing system catalytic performances, catalyst characteristics and process parameters for a series 

of catalyst and various feedstock types have been tested (including glycerin as feedstock) and 

verified. Now the process on a pilot scale, to the satisfaction of both GBL and IPD, has been proven 

under the application of certain sets of catalyst formulation and certain feedstock with suited 

process parameters in the order to support a decision for an industrial Project.  

About GBL & cooperation to AGC 

GBBV is a Dutch operating company and is wholly owned by Cayuga Investments B.V which is one 

of the Somaiya group Company. Somaiya largest company is GBL which has plants located in the 

states of Karnataka and Maharashtra in India & has diverse interests in sugar, power, industrial 

alcohol, heavy organic chemicals, specialty chemicals, bio-fertilizers & agricultural research. It 

manufactures more than twenty products from renewable resources, thereby forming an entire 

value chain right from sugar cane to sugars to other value added products like power, ethanol, bio-

fertilizers etc. The Company has achieved both horizontal and vertical integration in terms of 

product expansions & capacity additions in recent years. GBL has been working on Hydrogenolysis 

of sugars on the principles of batch scale processing in Parr reactor system before initiating the 

dialogues with IPD and both are well aware of information and analytical processes of the same. 

GBL/Cayuga Investments B.V/GBBV & IPD/AGC have jointly expressed interest in participating in a 

European project making use of IPD’s proprietary technology for glycerin to glycol conversion 

technologies. GBL and IPD/AGC have started discussion of building glycerin to glycols plants 

globally, to begin within Delfizil Netherlands under majority ownership of GBL   



6 
 

Glycols and Renewable Glycols 

97 % of the liquid products of the process are two kinds of glycols; Propylene glycol (86 % of 

production by weight) and Ethylene glycol (11 %). The remaining 3 % of the production are a 

mixture of second-generation bio-ethanol and bio-methanol and in addition to that some methane 

will be generated as gaseous by-product. 

Propylene glycol is used as a base compound in poly-glycol ethers and in polyurethane- and 

polyester-resin formulations. Examples of products using propylene glycols are insulation foam 

compounds, furniture, automobile interiors, resin in reinforced fiberglass for boat hulls and rubber 

compounds for shoes. Propylene glycol is also used as surface-active ingredient in cosmetics, 

hygienic and pharmaceutical products.  

Ethylene glycol is used as a base compound in polyester formulations such as PET–bottles and 

textile products, it is best known as radiator coolant liquid and antifreeze.  

Bio Methanol and Ethanol is currently blended into gasoline in Europe.  

Major opportunities in production and sales. 

The process that will be used is emission free; doesn’t deliver any greenhouse gases or polluting 

waste. All products of the plant are marketable on the basis of the renewable raw materials, 

environmental friendly processing and ecological “green” philosophy of the operation. PG has till 

now been made from fossil fuel in oil refineries. PG is in high demand as de-icing fluid for airplanes, 

polyester resins, detergents, food, drugs and cosmetics.   As fossil fuel product prices of PG has to 

large extent followed oil prices, while glycerin as a byproduct of bio-diesel has due to oversupply 

became inexpensive, thus creating very lucrative spread. The spread between the spread between 

PG and Bio-Glycerin largely explains the high IRR from each project. 

 

AGC wants to participate in implementing and starting projects that use renewable raw material 

sources instead of fossil ones for the production of environmentally friendly chemical products 

from renewable materials. The company has procured rights for a unique technology in that area 

and plans to build plants and industries in that field in Iceland and elsewhere. In Iceland there is 

unique environment and access to clean energy and the position of the country in the middle of the 

Atlantic opens many doors of opportunities. 

 

A major opportunity in production would be to produce a green product using renewable 

resources.  
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Competition 

Direct competitors 

Direct competitors would be companies that produce and sell products in competition with AGC. 

These companies are among others:  

 Dow Chemical Company 

 Lyondell Chemical Company 

 Archer Daniels Midland Company (ADM) 

All these companies are in the business of producing and selling Propylene Glycol, which is the 

main production at AGC.  

Indirect Competitors 

Indirect competitions will come from substitute products such as ethylene glycol, which is still 

used for anti-freeze and deicing on airplanes even though it is not as environment friendly as 

propylene glycol. 

Suppliers 

Perstop and Diester are the only companies that sell 97 % industrial glycerin in Europe that can be 

used directly for catalyst conversion.  However, AGC intends to build its own distillation unit which 

converts 80 % glycerin to 97 %, which increases the selection toabout 100 vendors in Europe that 

sell 80% glycerin which allow for good price competition.  

AGC’s advantage 

AGC´s advantage is a technological advantage and a location advantage. 

AGC’s technological advantages 

AGC has procured the access and usage rights to a proprietary technology that is unique in its kind. 

The technology has been developed and tested in a pilot system that is up and running in Reykjavik 

Iceland from 2008 to 2011. The catalyst used for example have been tested for over 8000 hours. 

 

In a dedicated system but however in a fairly simple operation it is possible to convert sugars and 

sugar alcohols (glycerol) into several other and more valuable products, in particular propylene 

glycol and ethylene glycol. The AGC plant would be first of its kind in Europe that produces glycols 

and alcohols from bio-glycerol. 
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AGC’s advantage in Iceland 

The main advantage of an Icelandic location is the access to energy at favorable prices: It is 

estimated the electrical energy to be about or less than 4 euro cents per kWh (including 

transmission tariff) and by locating the factory close to a source of geothermal heat the thermal 

energy cost will be very low compared to what it costs if electricity was to be used, oil or gas or 

other combustible materials. It is even a possible to make a special arrangement with the Icelandic 

power companies to buy what is referred to as non-priority electricity. There is a possibility of an 

occasional cut-off but in our case that is not an issue as the G2G process is not sensitive to electrical 

cut-offs.  

Further benefits of locating in Iceland are low costs for land rent, competitive construction market, 

and access to highly skilled, experienced and educated labor and management personnel. In 

general the efficiency of Icelandic workforces is considered high.  

Among the advantages of locating a glycol plant in Helguvik is an access to a favorable industrial 

site close to one of the deepest harbor in Iceland. Furthermore, due to the recent announce of the 

execution of a silicon project in Helguvik of “The Icelandic Silicon Corporation” there will be a 

potential for a synergy through a thermal source. The Silicon operation will start by middle of 2014 

and delivers excess energy in the form of hot water and economical supply of steam from their 

waste energy recovery system (WERS).  Furthermore a hydrogen-producing unit will be built 

separately and uses sustainable electrical energy for hydrogen production by electrolysis. The 

municipality of Reykjanes is marketing Helguvik as a future chemical park and is attempting to 

attract sodium chlorate plants such as Kemira and Akzo Nobel to build their next plant there. The 

byproduct of sodium chlorate plants is hydrogen which could be sold to AGC at favorable price for 

the second phase.  

AGC’s advantage in Holland 

The main advantage for AGC in Holland is that the plant would be constructed in an already 

developed Chemical Park so all infrastructure is already in place. This could be considered a lower 

risk then starting up where the infrastructure has to build in addition to the plant itself. AGC along 

with its partners Somaiya group/Godivari Biorefinaries has located site close to Akzo Nobel 

Sodium Chlorate plant that is expanding their capacity, thus making affordable hydrogen available 

as a byproduct for 45.000 ton operation in the first phase and 80,000-100.000 ton operations in 

the second phase. Moreover, ACG with its partners can purchase closed ethanol plant with a tank 

jetty that can be refurbished to a glycerin to glycols plant cheaper than building a new plant. This 

jetty that is connected to a harbor can be used to on and off load products and raw materials alike 

and could also be instrumental in integrating Icelandic operation into the European markets.  
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As the European marketplace for PG is mainly in Holland, there will not be a need to transport the 

production or the main raw material long distances with the high cost that is associated with sea 

freight. This allows for estimated 1% turnover savings (assuming one month more inventory stock 

in Iceland of products and raw materials financed at 6% interest rate on the Euro). 

Expertise in production and distribution of PG can be found in Holland and AGC could greatly 

benefit from this, especially if it is decided to build the first plant in Holland. Collocating next to 

sodium clorate plant not only allows for much cheaper hydrogen to be purchased than making it 

with electrolysis, but also leads to considerable savings in Capex as there is no need to install 

electrolysers , which can represent up to 4 million euro savings in the firsts phase in Capex and at 

least 6 million euro saving for the second phase in comparison with an Icelandic site making 

hydrogen with electrolysis.  

AGC ‘-s advantage in Uruguay (Growth Strategy) 

Part of the growth strategy for AGC can be to build a plant in Uruguay. The advantage would be 

that there is an existing company, Kemira Chemicals that could provide AGC with relatively cheap 

Hydrogen for the production due to their existing Sodium Chlorate plant that is already venting 

huge amount of hydrogen.  

It is also possible that raw material, such as Crude Glycerin can be accessed at lower prices than in 

Europe but this requires further investigation. 

Uruguay is also located close to large South American markets in Argentina and Brazil. Both 

nations are highly populated with fast growing economies. If the product could be sold to those 

near markets, tariff levies could be avoided as opposed to selling to Europe. Moreover, if the 

product would be solely sold in South America that would not interferes with the supply in Europe 

and thus not affect prices in that market. 

Team and partners 

Dr. Andri Ottesen, Chief Executive Officer 

Magnús Magnússson, Chief Engineer:  

Gunnlaugur Fridbjarnarson: Owner, founder and key inventor of Icelandic Process Development 

Ltd. 
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Financial projections 

Helguvik, Iceland 

Phase 1 – 30.000 ton Production: 

By using a discount factor of 15% Phase 1 the project is expected to return net present value 

(NPV): MEUR 17.2and internal rate of return (IRR to equity): 41,2%. 

Capex: 18,0 MEUR – Equity 85 %  - Loan 15 % 

 

 

Effects of underlying factors are examined later in the report with sensitivity analysis. 

Phase 2 – Total 110.000 ton Production: 

By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 75.6and internal rate of return (IRR to equity): 67,0%. 

Capex: 28,8 MEUR – Equity 50 %  -  loan 50% 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26,7 31,4 31,4 31,4 31,4 31,4 31,4

Operational Cost: 18,9 21,7 21,7 21,7 21,5 21,3 21,3

Share capital: 1,0 16,3 16,3 16,3 16,3 16,3 16,3 16,3 16,3

Investment: -1,0 -18,0 0,0 0,0

Loan capital: 2,7 0,0

Opperational Capital Need 0,1 0,1

New Equity needed -1,0 -15,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Income: 22,3 30,7 31,4 31,4 31,4 31,4 31,4

Operational cost: 0,9 -17,3 -21,5 -21,7 -21,7 -21,5 -21,3 -21,3

Cash Flow form Operations 0,9 5,0 9,2 9,7 9,8 10,0 10,1 10,1

Equity Inflow : -1,0 -15,2 0,0

Principal Payment of loans: 0,0 -0,4 -0,4 -0,4 -0,4 -0,4 -0,4 -0,4

Financial items: 0,0 -0,1 0,0 0,2 0,4 0,6 0,8 1,0

Corporate tax: -1,2 -1,6 -1,6 -1,7 -1,7 -1,8

Free Cash flow to equity -1,0 -15,2 4,5 7,6 8,0 8,1 8,5 8,8 8,9

280

IRR 41,2%

NPV 17,2 15%
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Phase 2 (Scenario B) – Total 110.000 ton Production – Assuming Kemira is located in Helguvik 

and can provide Hydrogen for Phase 2 (for the added 80.000 ton). 

By using a discount factor of 15 % the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 94.2 and internal rate of return (IRR to equity): 87,3 %. 

Capex: 23,8 MEUR – Equity: 50 %  - Loan 50 % 

 

 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26,7 31,4 102,7 115,3 115,3 115,3 115,3

Operational Cost: 18,9 21,7 64,2 71,3 70,4 69,8 69,8

Share capital: 1,0 16,3 16,3 30,7 30,7 30,7 30,7 30,7 30,7

Investment: -1,0 -18,0 -28,8 0,0

Loan capital: 2,7 14,4

Opperational Capital Need 0,1 0,1

New Equity needed -1,0 -15,2 0,0 -14,4 0,0 0,0 0,0 0,0 0,0

Income: 22,3 30,7 90,9 113,2 115,3 115,3 115,3

Operational cost: 0,9 -17,3 -21,5 -60,6 -70,7 -70,5 -69,9 -69,8

Cash Flow form Operations 0,9 5,0 9,2 30,2 42,5 44,8 45,4 45,5

Equity Inflow : -1,0 -15,2 -14,4

Principal Payment of loans: 0,0 -0,4 -0,4 -2,3 -2,3 -2,3 -2,3 -2,3

Financial items: 0,0 -0,1 0,0 -0,6 0,2 1,0 1,9 2,8

Corporate tax: -1,2 -1,6 -6,7 -7,9 -8,2 -8,5

Free Cash flow to equity -1,0 -15,2 4,5 -6,8 25,8 33,8 35,6 36,8 37,5

280

IRR 67,0%

NPV 75,6 15%

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26,7 31,4 102,7 115,3 115,3 115,3 115,3

Operational Cost: 17,5 20,1 58,6 65,1 64,3 63,7 63,7

Share capital: 1,0 14,5 14,5 19,3 19,3 19,3 19,3 19,3 19,3

Investment: -1,0 -18,0 -23,8 0,0

Loan capital: 4,5 19,0

Opperational Capital Need 0,1 0,1

New Equity needed -1,0 -13,4 0,0 -4,8 0,0 0,0 0,0 0,0 0,0

Income: 22,3 30,7 90,9 113,2 115,3 115,3 115,3

Operational cost: 0,9 -16,0 -19,9 -55,4 -64,6 -64,3 -63,7 -63,7

Cash Flow form Operations 0,9 6,3 10,8 35,4 48,7 51,0 51,6 51,6

Equity Inflow : -1,0 -13,4 -4,8

Principal Payment of loans: 0,0 -0,6 -0,6 -3,1 -3,1 -3,1 -3,1 -3,1

Financial items: 0,0 -0,2 -0,1 -0,9 0,0 1,0 2,0 3,0

Corporate tax: -1,4 -1,9 -7,8 -9,2 -9,6 -9,9

Free Cash flow to equity -1,0 -13,4 5,4 3,9 29,5 37,7 39,6 40,9 41,6

280

IRR 87,3%

NPV 94,2 15%
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Details on Scenario B calculations can be found in Appendix 7 along with fundamentals and 

Sensitivity Analysis. 

Delfzijl, Holland 

Phase 1 – 45.000 ton Production: 

By using a discount factor of 15% Phase 1 the project is expected to return net present value 

(NPV): MEUR 44.5 and internal rate of return (IRR to equity): 77,3 %. 

Capex; 20,4 MEUR – Equity 80 % -  Loan 20 % 

 

 

Phase 2 – Total 125.000 ton Production: 

By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 110.6 and internal rate of return (IRR to equity): 100,6%. 

Capex: 25,5 MEUR – Equity 20 % - Loan 80 % 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40,5 47,7 47,7 47,7 47,7 47,7 47,7

Operational Cost: 24,6 28,4 28,8 28,8 28,8 28,8 28,8

Share capital: 1,0 16,3 16,3 16,3 16,3 16,3 16,3 16,3 16,3

Investment: -1,0 -20,4 0,0 0,0

Loan capital: 5,1 0,0

Opperational Capital Need0,1 0,1

New Equity needed -1,0 -15,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Income: 33,8 46,5 47,7 47,7 47,7 47,7 47,7

Operational cost: 0,9 -22,5 -28,1 -28,8 -28,8 -28,8 -28,8 -28,8

Cash Flow form Operations0,9 11,3 18,4 18,9 18,9 18,9 18,9 18,9

Equity Inflow : -1,0 -15,2 0,0

Principal Payment of loans: 0,0 -0,7 -0,7 -0,7 -0,7 -0,7 -0,7 -0,7

Financial items: 0,0 -0,2 0,1 0,4 0,8 1,2 1,5 1,9

Corporate tax: -2,8 -3,5 -3,5 -3,5 -3,6 -3,7

Free Cash flow to equity -1,0 -15,2 10,3 15,0 15,2 15,5 15,8 16,1 16,4

280

IRR 77,3%

NPV 44,5 15%
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Fray Bentos, Uruguay 

Phase 1 – 45.000 ton Production: 

By using a discount factor of 15% Phase 1 the project is expected to return net present value 

(NPV): MEUR 16.4 and internal rate of return (IRR to equity): 35,9%. 

Capex: 22,9 MEUR – Equity 80% -  Loan 20% 

 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40,5 47,7 119,7 132,4 132,4 132,4 132,4

Operational Cost: 24,6 28,4 69,4 76,2 76,2 76,2 76,2

Share capital: 1,0 16,3 16,3 21,4 21,4 21,4 21,4 21,4 21,4

Investment: -1,0 -20,4 -25,5 0,0

Loan capital: 5,1 20,4

Opperational Capital Need0,1 0,1

New Equity needed -1,0 -15,2 0,0 -5,1 0,0 0,0 0,0 0,0 0,0

Income: 33,8 46,5 107,7 130,3 132,4 132,4 132,4

Operational cost: 0,9 -22,5 -28,1 -65,9 -75,6 -76,2 -76,2 -76,2

Cash Flow form Operations0,9 11,3 18,4 41,8 54,7 56,3 56,3 56,3

Equity Inflow : -1,0 -15,2 -5,1

Principal Payment of loans: 0,0 -0,7 -0,7 -3,4 -3,4 -3,4 -3,4 -3,4

Financial items: 0,0 -0,2 0,1 -0,7 0,3 1,4 2,5 3,6

Corporate tax: -2,8 -3,5 -9,1 -10,4 -10,7 -10,9

Free Cash flow to equity -1,0 -15,2 10,3 9,9 34,2 42,5 43,8 44,7 45,6

280

IRR 100,6%

NPV 110,6 15%

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40,1 47,2 47,2 47,2 47,2 47,2 47,2

Operational Cost: 32,3 37,5 36,3 36,3 35,9 35,4 35,4

Share capital: 1,0 18,2 18,2 18,2 18,2 18,2 18,2 18,2 18,2

Investment: -1,0 -22,9 0,0 0,0

Loan capital: 5,7 0,0

Opperational Capital Need 0,1 0,1

New Equity needed -1,0 -17,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Income: 33,4 46,0 47,2 47,2 47,2 47,2 47,2

Operational cost: 0,9 -29,6 -37,1 -36,4 -36,3 -35,9 -35,4 -35,4

Cash Flow form Operations 0,9 3,8 8,9 10,8 10,9 11,3 11,7 11,8

Equity Inflow : -1,0 -17,1 0,0

Principal Payment of loans: 0,0 -0,8 -0,8 -0,8 -0,8 -0,8 -0,8 -0,8

Financial items: 0,0 -0,3 -0,2 0,0 0,2 0,5 0,7 1,0

Corporate tax: -1,0 -1,5 -1,7 -1,8 -1,9 -2,1

Free Cash flow to equity -1,0 -17,1 2,7 6,9 8,6 8,6 9,2 9,8 9,9

235

IRR 35,9%

NPV 16,4 15%
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Phase 2 – Total 125.000 ton Production: 

By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 52.0 and internal rate of return (IRR): 54,5%. 

Capex: 28,6 MEUR - Equity 20% - Loan 80% 

 

Financial plan 

Below is an estimation of profit and loss for the first 6 years of project or until full production 

capacity is achieved. Including the financial project is 1 M.EUR for FEED, Procurement and 

Permitting procedures which are presented here at year -1.  Procurement have started at the 

beginning at year 0 and the longest lead item will take up to 10 months to reach Iceland and 8 up to 

9 months to reach Holland.  Commissioning and start up is assumed 3 months. 2 

 

 

 

 

 

                                                             
2
 Source: IPD 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40,1 47,2 118,5 131,0 131,0 131,0 131,0

Operational Cost: 32,3 37,5 88,5 97,4 95,8 94,4 94,4

Share capital: 1,0 18,2 18,2 23,9 23,9 23,9 23,9 23,9 23,9

Investment: -1,0 -22,9 -28,6 0,0

Loan capital: 5,7 22,9

Opperational Capital Need 0,1 0,1

New Equity needed -1,0 -17,1 0,0 -5,7 0,0 0,0 0,0 0,0 0,0

Income: 33,4 46,0 106,6 128,9 131,0 131,0 131,0

Operational cost: 0,9 -29,6 -37,1 -84,3 -96,6 -95,9 -94,5 -94,4

Cash Flow form Operations 0,9 3,8 8,9 22,3 32,3 35,1 36,5 36,6

Equity Inflow : -1,0 -17,1 -5,7

Principal Payment of loans: 0,0 -0,8 -0,8 -3,8 -3,8 -3,8 -3,8 -3,8

Financial items: 0,0 -0,3 -0,2 -1,4 -0,8 -0,1 0,7 1,5

Corporate tax: -1,0 -1,5 -4,7 -5,6 -6,1 -6,5

Free Cash flow to equity -1,0 -17,1 2,7 1,2 15,6 23,0 25,6 27,4 27,8

235

IRR 54,5%

NPV 52,0 15%
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Helguvik, Iceland (MEUR): 

 

 

Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

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

Total sales - CIF: 28,1 33,1 108,1 121,4 121,4 121,4

Marketing cost: 1,4 1,7 5,4 6,1 6,1 6,1

Total sales, net 26,7 31,4 102,7 115,3 115,3 115,3

Variable cost:

Cost of raw material: 9,8 11,5 37,7 42,3 42,3 42,3

Seafreight cost: 1,9 2,2 5,9 6,6 5,8 5,2

Product trucking cost: 0,1 0,1 0,4 0,5 0,5 0,5

Tarrif 0,0 0,0 0,0 0,0 0,0 0,0

Electrical cost: 1,7 2,1 6,7 7,5 7,5 7,5

Thermal energy cost: 1,1 1,3 2,3 2,5 2,5 2,5

Hydrogen cost: 0,0 0,0 0,0 0,0 0,0 0,0
Catalyst cost 1,4 1,6 5,4 6,0 6,0 6,0

Royalty: 0,1 0,2 0,5 0,6 0,6 0,6

16,2 19,0 58,9 66,0 65,2 64,6

57,5% 57,5% 54,5% 54,4% 53,7% 53,2%

Fixed cost:

Salaries and wages 1,2 1,2 1,7 1,7 1,7 1,7

Maintenance 0,7 0,7 1,9 1,9 1,9 1,9

Insurance 0,1 0,1 0,4 0,4 0,4 0,4

Storage Tank Rental 0,2 0,2 0,6 0,6 0,6 0,6

Other fixed cost 0,4 0,4 0,8 0,8 0,8 0,8

2,7 2,7 5,2 5,2 5,2 5,2

Total costs 18,9 21,7 64,2 71,3 70,4 69,8

9,6% 8,2% 4,8% 4,3% 4,3% 4,3%

EBITDA: 7,8 9,7 38,6 44,0 44,9 45,5

0,0 0,0 0,0 0,0 0,0 0,0

Depreciation 1,8 1,8 4,7 4,7 4,7 4,7

6,4% 5,5% 4,4% 3,9% 3,9% 3,9%

Financial items: -0,1 0,0 -0,6 0,2 1,0 1,9

Profit before tax: 5,9 7,9 33,3 39,5 41,2 42,7

Used delopment cost against taxes/ rapid depreciation

21,0% 23,9% 30,8% 32,6% 33,9% 35,2%

Corporate tax(20%): 20% 1,2 1,6 6,7 7,9 8,2 8,5

Profit/loss: 4,7 6,3 26,6 31,6 33,0 34,1

17% 19% 25% 26% 27% 28%
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Delfzijl, Holland(MEUR):  

 

Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

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

Total sales - CIF: 42,2 49,7 124,7 137,9 137,9 137,9

Marketing cost: 1,7 2,0 5,0 5,5 5,5 5,5

Total sales, net 40,5 47,7 119,7 132,4 132,4 132,4

Variable cost:

Cost of raw material: 14,7 17,3 43,5 48,1 48,1 48,1

Seafreight cost: 0,0 0,0 0,0 0,0 0,0 0,0

Product trucking cost: 0,0 0,0 0,0 0,0 0,0 0,0

Tarrif 0,0 0,0 0,0 0,0 0,0 0,0

Electrical cost: 0,9 1,0 2,6 2,9 2,9 2,9

Thermal energy cost: 2,9 3,5 8,7 9,6 9,6 9,6

Hydrogen cost: 0,7 0,8 2,0 2,2 2,2 2,2
Catalyst cost 2,1 2,5 6,2 6,9 6,9 6,9

Royalty: 0,4 0,5 1,2 1,3 1,3 1,3

21,7 25,6 64,2 71,0 71,0 71,0

51,5% 51,5% 51,5% 51,5% 51,5% 51,5%

Fixed cost:

Salaries and wages 1,2 1,2 1,7 1,7 1,7 1,7

Maintenance 0,8 0,8 1,8 1,8 1,8 1,8

Insurance 0,2 0,2 0,3 0,3 0,3 0,3

Storage Tank Rental 0,2 0,2 0,6 0,6 0,6 0,6

Other fixed cost 0,4 0,4 0,8 0,8 0,8 0,8

2,8 2,8 5,2 5,2 5,2 5,2

Total costs 24,6 28,4 69,4 76,2 76,2 76,2

6,7% 5,7% 4,2% 3,8% 3,8% 3,8%

EBITDA: 16,0 19,3 50,4 56,3 56,3 56,3

37,8% 38,8% 40,4% 40,8% 40,8% 40,8%

Depreciation 1,9 1,9 4,3 4,3 4,3 4,3

4,6% 3,9% 3,5% 3,1% 3,1% 3,1%

Financial items: -0,2 0,1 -0,7 0,3 1,4 2,5

Profit before tax: 13,8 17,4 45,3 52,2 53,3 54,4

Used delopment cost against taxes/ rapid depreciation

32,7% 35,1% 36,3% 37,8% 38,6% 39,4%

Corporate tax(20%): 20% 2,8 3,5 9,1 10,4 10,7 10,9

Profit/loss: 11,0 13,9 36,2 41,8 42,6 43,5

26% 28% 29% 30% 31% 32%
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Fray Bentos, Uruguay (MEUR): 

 

Additional upside opportunities 

Additional upside opportunities lie in using the alcohol and methane production, which is a by-

product to the glycols to save hydrogen usage in Phase 2. 

If Kemira Chemicals decide to raise a Sodium Chlorate plant in Helguvik, Iceland, there could be 

access to Hydrogen on a relatively good price as this is a by-product for the production. This could 

be used in Phase2 in the Helguvik project and therefore reduce investment in an electrolyzer. 

Investment estimated to be reduced by MEUR 5.0 

Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

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

Total sales - CIF: 42,2 49,7 124,7 137,9 137,9 137,9

Marketing cost: 2,1 2,5 6,2 6,9 6,9 6,9

Total sales, net 40,1 47,2 118,5 131,0 131,0 131,0

Variable cost:

Cost of raw material: 12,3 14,5 36,5 40,4 40,4 40,4

Seafreight cost: 5,7 6,7 13,5 15,0 13,1 11,7

Product trucking cost: 0,1 0,1 0,4 0,4 0,4 0,4

Tarrif 6,3 7,4 18,7 20,7 20,7 20,7

Electrical cost: 0,6 0,7 1,8 2,0 2,0 2,0

Thermal energy cost: 1,2 1,4 3,5 3,8 3,8 3,8

Hydrogen cost: 0,5 0,6 1,5 1,7 1,7 1,7
Catalyst cost 2,1 2,5 6,2 6,9 6,9 6,9

Royalty: 0,4 0,5 1,2 1,3 1,3 1,3

29,4 34,5 83,3 92,2 90,3 88,9

69,5% 69,5% 66,8% 66,8% 65,5% 64,5%

Fixed cost:

Salaries and wages 1,2 1,2 1,7 1,7 1,7 1,7

Maintenance 0,9 0,9 2,1 2,1 2,1 2,1

Insurance 0,2 0,2 0,4 0,4 0,4 0,4

Storage Tank Rental 0,2 0,2 0,3 0,3 0,6 0,6

Other fixed cost 0,5 0,5 0,8 0,8 0,8 0,8

3,0 3,0 5,2 5,2 5,5 5,5

Total costs 32,3 37,5 88,5 97,4 95,8 94,4

7,1% 6,0% 4,2% 3,8% 4,0% 4,0%

EBITDA: 7,8 9,7 29,9 33,7 35,2 36,6

18,4% 19,5% 24,0% 24,4% 25,5% 26,5%

Depreciation 2,2 2,2 4,9 4,9 4,9 4,9

5,2% 4,4% 3,9% 3,6% 3,6% 3,6%

Financial items: -0,3 -0,2 -1,4 -0,8 -0,1 0,7

Profit before tax: 5,2 7,3 23,6 28,0 30,3 32,4

Used delopment cost against taxes/ rapid depreciation

12,4% 14,7% 18,9% 20,3% 21,9% 23,5%

Corporate tax(23%): 20% 1,0 1,5 4,7 5,6 6,1 6,5

Profit/loss: 4,2 5,8 18,9 22,4 24,2 25,9

10% 12% 15% 16% 18% 19%
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Momentum 

Price gap between Glycerin and Propylene Glycols has increased as Glycerin has dropped in price 

in recent years due to more bio-fuel production but Propylene Glycols prices have increased as oil 

prices have gone up. 

Energy prices in Iceland are low in comparison with Europe and Americas. 

Offshore Kronas will have been made available to invest in industry to increase foreign currency 

income in Iceland. The amount of offshore isk was at the in June 2011 550 billion isk or about 3,3 

billion euro.  According to the Central Bank of Iceland pending prior approval that money can be 

invested into Icelandic industries for at least 5 year term and up to 50% of the total capital needs. 

Helguvik area has a fully prepared industrial harbor for up to 40.000 ton ships. 

There will be a potential for a synergy through a thermal source due to the silicon project in 

Helguvik “The Icelandic Silicon Corporation” The Silicon operation could start by middle of 2013 

and delivers excess energy in the form of hot water and economical supply of steam from their 

waste energy recovery system (WERS).  Furthermore a hydrogen-producing unit will be built 

separately and uses sustainable electrical energy for hydrogen production by electrolysis. 

This project might encourage companies such as Kemira to consider Helguvik as a preferred 

location for a sodium chloride plant as AGC could be a buyer of the excess hydrogen from their 

production. This would be a step towards a chemical farm in Helguvik. 

Helguvik is close the Iceland’s main international airport in Keflavík. 

Helguvik is next to a residential area of 22 thousand people with many highly skilled people that 

among others worked in the US Navy Base in Keflavík. The U.S closed down the base in 2006. 

The Chemical Park in Delfzijl is already in place and access to both infrastructure and raw 

materials good in Holland. 
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1 Introduction 

The purpose of this report is to create a business plan for Atlantic Green Chemicals proposed 

projects in Iceland, Netherlands and in Uruguay. The purpose of the business plan is to document 

and evaluate the feasibility of investing in AGC´s based on the proposed projects in Iceland, Holland 

and Uruguay. The business plan should describe how the capital would be used to develop the 

business. 

This report can be viewed as a continuation of a research that was carried out in a Site Location 

Study conducted for Atlantic Green Chemicals and by Indriði Waage in January 2012. 

In the Site Location Study four cases were constructed, studied and evaluated. These locations 

were Helguvik Harbor, Grundartangi, Djúpivogur and Husavik/Bjarnarflag. Each of the locations 

has a harbor that can accommodate at minimum 10.000 Ton transport vessel. Helguvik Harbor 

location is next to the proposed Icelandic Silica Factory, which can provide steam at affordable 

rate. In Helguvik is also depot of tanks at the harbor that can be used to store raw materials and 

products. Grundartangi site is oldest established area for heavy industry in Iceland which 

aluminum smelter and ferrosilicon factory and proposed Sodium Chloride factory that has 

hydrogen as a side product. That company has expressed interest in selling that hydrogen to AGC 

at affordable rate. Húsavík/Bjarnarflag, is where Húsavík would be the harbor and the tank storage 

area and Bjarnarflag is next to a geothermal power plant where one third of volume and one tenth 

of weight of the non-condensable gases that are used for power production is natural occurring 

hydrogen that can be abstracted, cleaned and used for production, furthermore, as the AGC plant 

would be built next to a geothermal power plant and thus no transmission tariff of electricity 

would apply. Djúpivogur has tanks and buildings that the municipality is likely to donate partially 

or fully to such operations. (Waage, 2011) 

The main recommendations from the study were that Helguvik should be considered the primary 

option for continued development in Iceland. The reason for this suggestion is that the outcome 

met the required cut off rate above of 50% Internal Rate of Return to Equity. In addition to this, the 

plant is located close to an urban area where there is guaranteed access to skilled labor such as 

mechanics and tradesmen. It was also considered an advantaged that the plant is located only 5 

minutes travel away from the main International Airport in Iceland. Furthermore, the distribution 

for the alcoholic products that is to be sold as fuel additive is in mostly in Reykjavík. (Waage, 2011) 

Overall it was considered that choosing Helguvik would include the least uncertainty and a site has 

already been secured in the location and an Environmental impact study has already been carried 
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out and approved by the local and national authorities as it is considered that the plant would not 

cause undesired environment affects in and around the Helguvik area. 

All locations were thoroughly studied and Bjarnarflag was specially studied as early results 

suggested hydrogen could be abstracted from non-condensable geothermal gases at Bjarnarflag. It 

has been established that the amount of hydrogen would not be enough to build a profitable power 

plant on location. From calculations based on a research (Arnason & Sigursson 1994) it can be 

estimated that from hydrogen in the Non-Condensable Gases (NCG) there is natural hydrogen 

picked up for 45 MW geothermal plant utilization that is equivalent of output from one largest 

electrolizer. (Árnason & Sigfússon, 2004) 

The case for Grundartangi was based on the assumption that Kemira Chemicals would build a 

Sodium Chlorate Plant on the Grundartangi industrial site. There is great uncertainty regarding the 

build of this plant and therefore Grundartangi is not considered a viable option for the AGC plant. 

1.1 Research Question 

The research question put forward in this report is the following: 

What is the expected financial profitability of Atlantic Green Chemical’s proposed Chemical Plants in 

Helguvik, Iceland, Delfzijl, Holland and Fray Bentos, Uruguay and does the short and medium term 

risks in fluctuations of prices and price forecasts of both inputs mainly glycerin and sale prices of 

propylene glycols offer acceptable risk level to proceed with these projects?  

1.2 Research Description 

The initialization of this research can be related to attending the course “International Trade and 

Emerging Markets” at Bifröst University, Iceland in summer 2011.  During this course the 

feasibility of building and running factories in Delfzijl in Nederland, Bordeaux in France, and Fray 

Bentos in Uruguay was studied. It emerged that similar studies were to take place in Iceland as 

Atlantic Green Chemicals were in the search for a suitable building site for the proposed 

production plant. In addition to doing feasibility study a business plan for a project in Helguvik was 

needed by Atlantic Green Chemicals before introducing the investment opportunity to external 

investors. 

1.3 Research Objective 

The main objective of this report is to investigate the feasibility of Atlantic Green Chemicals as an 

interesting opportunity for investors. The study will attempt to use recognized methods to 
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evaluate the financial return of the AGC projects in Helguvik – Iceland, Delfzijl – Holland and Fray 

Bentos - Uruguay. 

The main objective of this thesis will be to perform a financial analysis of the project by evaluating 

initial investment, project cash flows by providing a valuation of the project. Theoretical references 

will be made to finance and valuations theory. 

1.4 Research Method 

Both qualitative and quantitative research methods are applied in this study. Secondary data 

research consists of data already published such as product and market information while 

quantitative research consists of numerical valuations.  

Qualitative research has been done through emails and telephone calls during the period from 

August 2011 to March 2012.  

Quantitative research mainly consists of computing net present value and internal rate of return by 

using the project future free cash flow and applying an appropriate discount factor. 

1.5 Research Limitations 

Prices and calculations for Helguvik and Delfzijl are presented with -10/+35% accuracy, but prices 

and calculations for Fray Bentos are presented with -20/+50% accuracy level. All cases assume 

that prices are sold into markets in Europe, which levy 15% tariff from South American countries. 

What has not been calculated how valuations would change if the produced would be sold into 

markets within South and Latin America where no tariff levies apply.  
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2 Literature review 

2.1 Business Plan 

Business planning usually starts when an idea when a business opportunity arises and the findings 

of the business plan are an important factor in deciding if the idea for the new business is likely to 

be successful or not. Making a business plan is the entrepreneur’s way to investigate the viability of 

the idea. (Innovation Center Iceland) 

A business plan should normally include the following topics so the reader can understand the 

underlying business and how the money he/she shall invest will be put to use: (Innovation Center 

Iceland) 

Market Analysis should describe the business opportunity and what market need or 

demand the business is focused on meeting. This should also describe the competitive 

environment, i.e. market size, market trends and main competitors. 

A description of the product and company where the advantages of the product 

and/or production are emphasized should be specifically covered in a business plan. The 

value proposition must be clear to the potential investor. The marketing plan should be 

part of this where sales plans, plans for distribution and marketing should be included. 

The operating plan should be clear and stated in the business plan. This should 

include the plan for investments, a description of the production process and key 

members of staff, management and board. Furthermore the operating plan should show 

an income statement and a statement of cash flows. Included should also be the need for 

investment and a breakdown of costs. Finally a valuation of the business or project 

should be included. The valuation can be presented as firm value, payback time or 

internal rate of return. 

As investors will, in the end, want to cash in on their investment it is important the 

way out of the investment (exit strategy) is presented in the business plan. Potential 

ways out can be if partners are bought out by remaining partners, if a firm is listed on a 

stock exchange or if the company itself buys back shares. 

2.2 Business Case Modeling 

For the purpose of forecasting general operating expenses and capital expenditure, the Operation 

Expenditure (OPEX) model and the Capital Expenditure (CAPEX) model can be used. 
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Using the OPEX model requires planning for the forecasting of general operating expenses, this 

should not include capital items. The major categories for expenses are normally include the 

following: (Sawyer, 2009) 

– Rent of facilities  

– Production costRaw materials 

– Office and administrative items 

– Accounting and other 

– Legal Services 

– Licenses and permits 

– Sales and use taxes 

– Depreciation of capital assets 

Operating spending can be described as the ongoing cost of running a product, business, or system, 

which includes day-to-day expense such as sales and administration or research and development 

(excluding cost of goods sold – or COGS, taxes, depreciation and interest). (KPMG, 2012) 

Using the CAPEX model requires forecasting the acquisition of capital items by all functions of the 

company. Such a plan is called a Capital Plan and is time-phased listing of capital acquisitions. In 

addition, depreciation on capital assets should be calculated and used in for the Balance Sheet and 

the Statement of Cash Flows. (Sawyer, 2009) 

Capital spending can be described as an amount spent to acquire or upgrade productive assets 

(such as buildings, machinery and equipment, vehicles) in order to increase the capacity or 

efficiency of a company for more than one accounting period. (KPMG, 2012) 

Calculations are made by using a model originally created by Gudbrandur Sigurdsson using 

Microsoft Excel. Gudbrandur is an MBA from Edinburgh University and his expertise is in the area 

of process optimization, marketing and sales, strategic development, organizational structure, 

management of change and the management of mergers. The model has been modified by the 

author. 

2.3 Valuation Methods 

It is considered to be one of the key factors to successfully managing a company to be able to 

estimate the value of the firm but also understand the source of the value. Investors do not 

normally buy companies for emotional or artistic reasons but for their expected future cash flow. 

(Ágústsson, 2011) 

Valuation is fundamental for any decision and negotiations relating to (Ágústsson, 2011): 
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– Early start financing and selling shares 

– Company investments  

– Mergers & Acquisitions 

– Indicial Public Offerings - IPO’s  

– Management project evaluation 

– Portfolio valuation 

The most common types of valuation methods can be split into the following categories 

(Ágústsson, 2011): 

Trading Comparables: In the case of listed companies the value can be based on 

public multiples (relative value), implicit value in public securities markets (IPO 

analysis) and focused on forward looking Earning-Before-Interest-Depreciation-Taxes- 

Amortizations (EBIDTA), Earning Per Shares (EPS) and cash flow. 

Acquisition Comparables: For this type of companies the value can be based on 

multiples paid for comparable companies in merger and acquisition transactions, the 

value can be implied in public or private market and can be focused on multiples of 

historical EBITDA, EPS or cash flow. 

Discounted Cash Flow (DCF): In the case of using discounted cash flows the present 

value of future cash flows is calculated, the instinctive or inherit value is found, this 

captures well business in transition and sensitivity analysis can be applied. 

2.3.1 Net Present Value (NPV) 

A standard approach in project evaluation is to calculate the Net Present Value (NPV) of expected 

cash flows. The total cash from all projects is referred to as the cash flow from operations. 

Investments in new projects require cash outlays and are called cash investments.  The net cash 

flow, the difference between cash flow from operations and cash investment is referred to as free 

cash flow. (Penman, 2004) 

The purpose of calculating discounted cash flow is to put into one number the future performance 

of the company, or present value of future expected free cash flows. Its components are cash flow 

(net cash income), timing (n) and risk (Weighted Average Cost of Capital -WACC). The simplest 

form of discounted cash flow is NPV or net present value; wish is listed in the following formula: 

(Koller, Goedhart, & Wessels, 2005) 
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Figure 1 - Net Present Value Formula 

 

The enterprise DFC model values components or the business that add up the enterprise value, 

instead of just equity. The purpose is to identify and understand the separate investment and 

financing source of value of the equity holders. The approach pinpoints key leverage areas. (Koller, 

Goedhart, & Wessels, 2005) 

Free cash flow is after-tax cash flow from operations remaining after all re-investment need have 

been met. FCF is available for distribution for all providers of capital (both shareholders and 

bondholders). Net investment is invested capital (the cumulated amount the business has invested 

in its core operations – primarily property, plant, and equipment and working capital) minus 

invested capital the year before.  Investment rate is net investment divided by NOPLAT (Koller, 

Goedhart, & Wessels, 2005) 

Estimation of free cash flow 

   EBIT (earnings before interest and taxes) 

- Cash taxes (not the actual tax)                                     

= NOPLAT (net operating profit less adjusted tax) 

+ Depreciation 

- Increase in operating working capital 

- Capital expenditure 

= FCF (Free Cash Flow) 

 

Discounted cash flow can be used to value shares of common stock or to value an entire business 

as it can be used both to value forecasted dividends per share or the total free cash flow of a 

business. The present value in both cases equals future cash flow discounted at the opportunity 

cost of capital (Brealy & Myers, 2003). 

Each phase is considered to be a project and cash investment from other phases to compute the 

free cash flow after the firm has reinvested parts of the cash flow from operations. 
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WACC is here considered to be 15%. This is based on recommendations from Godavari 

Biorefineries that recommended 12% but as a precaution 15% is used. This is considered an 

acceptable return in investment in this type of business.  

2.3.2 Internal Rate of Return (IRR) 

Another method to evaluate a project is to use the Internal Rate or Return (IRR). The internal rate 

of return is defined as the rate of discount, which makes net present value equal to zero. (Brealy & 

Myers, 2003) 

The internal rate of return is used frequently in finance and what is considered to be the best 

available concept is the so-called discounted cash flow (DCF) rate of return, which is the same as 

internal rate of return. (Brealy & Myers, 2003) 

Internal rate of return will be calculated and compared to the discount factor used in NPV 

calculations. 

Cash flows are estimated based on fundamentals such as production quantity and sales price, raw 

material and energy prices and other cost such as freight, wages and other cost. 

The cut off rate for Internal Rate of return is considered to be 50%. This means that AGC will not 

consider going ahead with projects that have lower IRR. This number is based on the 15% WACC 

and the -10/+35 % uncertainty in the project projections. 15% WACC plus 35% uncertainty, 

amounts to 50% required rate of return.  
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3 Vision and Mission 

Atlantic Green Chemicals is a sister company of Efnaferli ehf.(Icelandic Process Development) with 

the purpose to develop, implement and execute projects on the field of “green” chemical industries 

in Iceland and elsewhere. 

Around Iceland there are available several sites which are suited for industrial operation, in 

particular those that can make use of the huge thermal power available from geothermal sources 

and sustainable hydroelectric power. In combination with the supply of suited feedstock these can 

be developed and utilized for the production of “green” and environmental products. 

In light of the limited oil reserves of the Earth and increasing emissions of greenhouse gases it is 

becoming ever more important to look for alternative methods to ensure a safe future for our 

descendants. 

AGC wants to participate in implementing and starting projects that use renewable raw material 

sources instead of fossil ones for the production of environmentally friendly chemical products 

from renewable materials. The company has procured rights for a unique technology in that area 

and plans to build plants and industries in that field in Iceland and elsewhere. In Iceland there is 

unique environment and access to clean energy and the position of the country in the middle of the 

Atlantic opens many doors of opportunities. (Atlantic Green Chemicals, 2011) 

AGC’s vision and mission is to build three “green chemical plants” to produce environmentally 

friendly chemicals from renewable resources, in Iceland, the Netherlands and in Uruguay.  

In Helguvik, Iceland there will be a possibility to purchase steam from the Icelandic Silicon 

Corporation, as steam will be a byproduct from the production. Original plans aim towards 

production to start in 2014 for the Icelandic Silicon Corporation plant. 

In Delfzijl, the Netherlands, a Chemical Park is operated where there is co-operation between 

companies that exchange raw materials and share supplies. In Delfzijl there would be access to 

feedstock, skilled labor and high quality facilities. The opportunity in the Netherlands is present as 

there is a Sodium Chlorate plant operated by Akzo Nobel Company. (AkzoNobel) From this factory 

there would be an opportunity to buy Hydrogen that is a byproduct of the Sodium Chlorate 

production. 
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In Fray Bentos, Urguay there is also a Sodium Chlorate plant run by the chemical company Kemira. 

A byproduct from the Sodium Chlorate plant is Hydrogen and Kemira has currently little or no 

market for this. 
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4 Corporate Profile 

4.1 Corporate Headquarters 

Atlantic Green Chemicals (AGC, ehf). 

Höfðabakki 10, 112 Reykjavík, Iceland 

URL: http://www.agc.is/ 

4.2 Management Team 

Dr. Andri Ottesen, Chief Executive Officer:  

Mr. Ottesen graduated from International School of Management, Paris, France in 2007 with Ph.D. 

in International Business Management. He was also a Graduate Fellow from Stanford, USA, in 2002 

and from Leipzig University, Germany, 2000 with grant from DAAD (German Ministry of 

Educations).  He graduated in 1999 with MA in Commerce from Otaru Universityof Commerce with 

grant from Monbusho (Japanese Ministry of Educations).  In 1996 Andri graduated with MBA from 

California State University, Fullerton on a Scholarship from the American Marketing 

Association.  In 1995 he graduated from the same school with degree in International Business and 

Foreign Languages. Since 2007 Andri works as Director of Carbon Recycling International (CRI 

Ehf.) were the first in the world factory that converts industrially emitted CO2 to renewable 

methanol has been built and is now operational.  Renewable Methanol is a blend agent into regular 

gasoline up to 10%. Priory Andri was CEO of Seed Forum Iceland and General Manager of Klak-

Center for Entrepreneurship, Reykjavik, Iceland. He also served for over 6 years as Head of 

Division/Budget Analyst for Icelandic Ministry of Finance, were his responsibilities ware to 

approve the national budget towards ministries of employments and natural resources.  Finally, he 

also worked as Marketing Director for Hugrun, Iceland, Scientific Instruments marketing high 

precision instruments to scientists and researchers in 40 countries. Andri is 

also member of the Icelandic Crisis Respond Unit and served as appointed Major in Kosovo in 2003 

as Economic Advisor to NATO.  

Mr. Ottesen has taught regularly at University of Iceland, University of Reykjavik, University of 

Bifrost and Icelandic Agricultural University, all in Iceland. In 2010 he was qualified as Assistant 

Professor at University of Iceland. His teaching subjects are Marketing, Finance, Entrepreneurship, 

Marco and International Economics, Strategy and Leadership. 

 

http://www.agc.is/
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Magnús Magnússson, Chief Engineer:  

Mr. Magnússon graduated with M.Sc. in Exploitation of Materials in 1979 and has BSc in 

Mechanical Engineering in 1978 from the University of Leeds, England. He has qualified various 

management courses that include quality management, reengineering and negotiating technique. 

He was certified from The US National Training Branch to audit Haccp systems. Process 

improvement leader series certificate form PMI, USA in 2006 and he graduated with Mechanical 

Engineering degree from the Technical Collage of Iceland. He was the Director of Project at CRI Ehf 

where his responsibility was to build the world’s first CO2 to Fuel factory at Grindavík Iceland. He 

was Chief Executive Officer of the fourth largest Engineering Firm in Iceland Almenna Consulting 

Engineers. Mr. Magnússon was a partner and a Senior Consultant at Deloitte & Touché 

Management Solutions Ltd. in Iceland. He was Managing Director of Reykjanes Geo- Chemicals Ltd, 

where he reconstructed the financing of the company and was involved in the startup in a new 

product from precipitated silica. Mr. Magnússon was heavily involved in the Icelandic fishing 

industry where his profile includes the Head of Production and Marketing at ÚA Plc. (one of 

Icelandic leading fishing process company), Production Manager at Síldarvinnslan Plc., 

Fjarðarbyggð. Mr. Magnússon was a lecturer at University of Iceland, The Technical Collage of 

Iceland and to United Nations University in Iceland during 1980-2000 on Quality Management, 

Operational Research and Statistical Control. 

 

Gunnlaugur Fridbjarnarson: Owner, founder and key inventor of IPD Ltd. 

Gunnlaugur graduated as a chemical engineer from the Karlsruhe University, Germany, in 1986 

where he studied, among other fields, process design and separation technology, thermodynamics 

and Fisher-Tropsch catalysis. Gunnlaugur is a specialist in green chemistry and heterogeneous 

catalysis process technology and has collected over 25 years’ experience in chemical plant design, 

engineering, project management, manufacturing, distillation techniques and product 

development.  After graduation he spent two years as a branch manager of the Icelandic Fisheries 

Laboratories branch in East Iceland. Thereafter, he founded and managed a company, Kraftlysi Ltd, 

which specialized in marine food supplements and marine oils.  After 9 years of running his own 

company he returned back to consulting engineering and was a member of a design team for some 

of the largest geothermal projects in Iceland working under the auspices of VGK hf., later Mannvit 

hf. where he worked for almost 9 years. Gunnlaugur was the main process designer for a polyol 

plant that was built by Global Bio-Chem in China in 2005, using sorbitol as a feedstock. He 

managed and coordinated the design, supervised construction and was responsible for the start-up 

of the plant. In 2006 to 2007 he became on-site engineer in El Salvador for the construction of an 
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ORC-binary cycle power plant that was built by Enex Ltd an Icelandic power plant technology 

provider. In Q3 of 2007 he became the project coordinator for the site preparation of a geothermal 

deep drilling project of Geysir Green Energy in Bavaria, Germany. At the end of 2008 Gunnlaugur 

decided to explore his interests within green chemistry full time and has since dedicated his efforts 

on his chemical technology company Efnaferli ehf.(Icelandic Process Development Ltd(IPD)) which 

he founded in 2006.  Country experience: Switzerland, Germany, India, USA, El-Salvador, China and 

South Africa. Gunnlaugur is fluent in Icelandic, German and English and has basic knowledge of 

Spanish and Danish. 

4.3 Shareholders, Ownership, and Boards of Directors and Advisors 

Current owners are Andri Ottesen and Gunnlaugur Fridbjarnason. Plans are to add new members 

to the board as new investors participate in the project. 

4.4 Partners 

Godavari Biorefineries is owned by Somaiya Group and is 2nd-3rd largest 

sugar mill operators in India. Its production is now 475 thousand Tons 

(2010) of sugar and sugar derived products. Godavari had an interest to 

build a glycol plant in India using sugar as feed stock. Those plans turned to 

be uneconomical due to drastic rise of sugar price in 2009-2010. Godavari 

has expressed interest in participating in a European project after IPD suggested using glycerin 

instead of sugar in the manufacturing unit.  Godavari Biorefineries has supported and cooperated 

with IPD on the field of sugar to glycol technology developing platform. 

 

  Icelandic Process Development (IPD) has initiated and concluded a letter of 

interest for the potential of selling and distributing glycol products with 

Helm AG. Helm AG is an international chemicals distribution and marketing 

company, located in Hamburg, Germany, with operations in over 30 

countries and a yearly turnover exceeding EUR 5 billion. 

 

The Perstorp Group is a world leader in several sectors of the specialty 

chemicals market. Perstorp focuses on performance culture that creates 

resource-efficient and environmentally sustainable solutions for business clients within selected 

niches of organic and polymer chemistry. Perstorp offers many innovative chemical solutions. In 
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their role for an application or product competitiveness, using specially formulated chemicals, they 

give their products elements of surprise in the marketplace. Perstorp is operating a medium sized 

biodiesel operation at their headquarter location in Stenungsund, Sweden and can provide up to 

30.000 tpa of 97 % technical grade glycerin. 

 

Vinmar International Ltd. is an international distributing company of 

chemicals and polymers located in Huston, Texas in the United States. 

The company was founded in 1978 and operates as a subsidiary of 

Vinmar Group. Vinmar International so offers market analysis and 

counseling in various fields such as logistics, marketing and sales and 

so forth. In 2006 the company shifted its focus to added fuels trading, specializing in ethanol and 

natural gas liquids. Vinmar International operations arena is worldwide 

4.5 Corporate Milestones 

2012 – The Icelandic National Planning Agency as approved an environmental impact assessment 

(EIA) report from AGC and concluded that the environment effects of the plant would be minimal. 

(Atlantic Green Chemicals, 2012)  

2012 – Site location study prepared to analyze 4 different locations in Iceland where it is 

recommended Helguvik is the primary location. 

2011 - An industrial area in Helguvik has been planned and approved by local authorities. A lot for 

AGC to build a plant G2G production is ready for construction. (Reykjaneshöfn, 2011) 
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Figure 2 - Helguvik area industrial lots 

  

2011 – A draft of a planning permit has been created and agreed for environmental impact 

assessment (EIA) for the production. (Atlantic Green Chemicals, 2011) This report is sent to the 

Icelandic National Planning Agency, which will give an opinion on the proposed project and 

resulting activities based on the developer’s environmental impact statement (EIS). (The Icelandic 

National Planning Agency, 2011) 

2011 - A memory of understanding has been drafted between AGC and Somaiya group where 

Somaiya have a right of refusal. 

2011 – AGC made a license and cooperation agreement with IPD about building 3 Glycerin to Glycols 

plants based on IDP patented process – One plant in Iceland and two internationally.  
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5 Market plan for sales of Glycols 

5.1 Sales  

AGC has found two buyers to the production from all sites, Iceland, Holland and Uruguay. These are 

Somaiya Group from India and Helm from Germany. 

Somaiya in Holland have agreed to pay EUR 1150 per ton for technical grade, free delivery Holland, 

bulk Propylene Glycol. This does not include storage in Holland which is consider 1% of turnover 

nor freight but distribution and marketing cost is of 4% of gross sales is estimated to cover these 

items. (Rangarajan, 2011) 

5.2 Renewable Glycols Markets 

5.2.1 Propylene Glycol 

The main product of the G2G process is Propylene Glycol and the product fetching the highest 

value in the G2G process. Historically prices of propylene glycol have reached a level of US$ 2000 

per ton, which at current currency rates is about EUR 1450 per ton. 

Propylene glycol is a synthetic liquid substance that absorbs water.  Like ethylene glycol, propylene 

glycol is also used to make polyester compounds, and as a base for de-icing solutions.  Propylene 

glycol is used by the chemical, food, and pharmaceutical industries as antifreeze when leakage 

might lead to contact with food or a water supply as it is generally safe for human consuptions.  It 

is used to absorb extra water and maintain moisture in certain medicines, cosmetics, or food 

products.  It is a solvent for food colors and flavors, and in the paint and plastics industries.  

Propylene glycol is also used to create artificial smoke or fog used in fire-fighting training and in 

theatrical productions. Propylene glycol is used to form polypropylene glycols for urethane 

resins/foams and for polyester resins used with glass fibers for glass fiber profiles and glass fiber 

hulls in boat manufacturing. 
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Figure 3 - Propylene Glycol usage in U.S (Dow Chemicals, 2011) 

 

Propylene glycol (PG) is used to make unsaturated polyester resins (UPRs), deicing and antifreeze 

fluids, food industry coolants, non-ionic detergents, plasticizers and hydraulic brake fluids. 

Monopropylene glycol (MPG) is the main PG manufacture, followed by dipropylene glycol (DPG) 

and tripropylene glycol (TPG). (ICIS, 2010) 

Propylene glycol has a market demand of around 2 million tons per year that is growing at around 

3% per year. (Davy Process Technology) 

Market price in January 2011 was EUR 1.450 to 1.6403 per ton free delivered North-Western 

Europe. Spot prices hit high record highs between November 2010 and January 2011 following 

harsh weather conditions. Prices in mid-November 2010 were EUR 1.240 to 1.2704 per ton free 

delivered North-Western Europe. (ICIS, 2011) 

Unsaturated polyester resins are the largest end use for propylene glycol in the United States, 

Western Europe, Japan and China. This market segment accounted for 19%, 39%, 17% and 80%, 

respectively, of domestic consumption in those regions in 2010. 

The antifreeze market, which includes engine coolants, has increased its use of propylene glycol, 

although it accounts for a small percentage of the total worldwide market. Another important 

application in North America and Western Europe is use as a solvent for liquid detergents. 

Many additional smaller uses for propylene glycol will show varying degrees of growth. In the 

United States, the markets exhibiting the greatest growth potential are functional fluids and 

                                                             
3
 http://www.icis.com/V2/chemicals/9076442/propylene-glycol/pricing.html   

4
 http://www.icis.com/V2/chemicals/9076442/propylene-glycol/pricing.html  

http://www.icis.com/V2/chemicals/9076442/propylene-glycol/pricing.html
http://www.icis.com/V2/chemicals/9076442/propylene-glycol/pricing.html
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personal care products. Growth prospects in Western Europe appear strong for food, personal care 

and pharmaceutical usage. The Japanese segment that has the best growth potential is cutting oils 

for silicon wafer production. 

Sales in the primary markets for monopropylene glycol—unsaturated polyester resins and 

varieties of industrial uses—depend on the performance of the general economy. (Chinn & 

Kumamoto, 2011) 

The following pie chart shows world consumption of propylene glycols: 

Figure 3 - World Consumption of Propylene Glycols – 2010 (Chinn & Kumamoto, 2011) 

 

 

5.2.2 Ethylene glycol 

Ethylene glycol is a colorless and odorless liquid completely miscible with water and many organic 

liquids.  Ethylene glycol markedly reduces the freezing point of water.  It is a slight fire hazard 

when exposed to heat or flame, and a moderate explosion hazard when exposed to flame.  Ethylene 

glycol is used primarily as an anti-freeze and in the manufacture of polyester (PET) fibers and film.  

Ethylene glycol is also used as a heat-transfer fluid, in aircraft and runway de-icing mixtures, to 

provide freeze-thaw stabilization to latex coatings, to improve flexibility and drying time of oil-

based paints containing alkyd resins, as a dehydrating agent for natural gas, in motor oil additives, 

and as an additive in the formulation of inks, pesticides, wood stains, adhesives, and other 

products.  In explosive water-gels and slurries, it lowers the freezing point and acts as a coupling 

agent between water and the other components.  Ethylene glycol can be used to make glycol 

ethers, chemicals used in the manufacturing of semiconductor chips. 
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Monoethylene glycol (MEG) is the most common available ethylene glycols and accounts for about 

90% of the production. Around 85% of MEG consumed in the world is used in production of 

polyester fibers, resins and films. Global growth in polyester demand has been around 6% for MEG. 

The growth has been partly driven by a steady demand for polyester fiber in Asia, in particular 

China but also by increasing demand for polyethylene terephthalate (PET) bottle resign in all 

regions of the world as it replaces glass used in water, carbonated drinks and food containers. The 

second largest market for MEG is antifreeze formulations and accounts for 10% of the demand. 

(ICIS, 2010) 

Global production of ethylene glycols in 2010 was estimated 19,9 million metric tons. Global 

capacity utilization was 79%. Consumption of ethylene glycol was estimated to have increased by 

10% in 2010 and was forecasted to grow on average 4,3% per year from 2011 to 2015. (SRI 

Consulting, 2011) 

Market price in January 2011 was EUR 7205 per ton free delivered North-Western Europe. (ICIS, 

2011) 

5.2.3 Methanol and Ethanol 

Ethanol is a common bio-fuel substance. It is derived from corn through starch conversion into 

glucose that is subsequently fermented to alcohol and separated by distillation. Other substances 

like cellulose or lignin-type biomasses are increasingly being used, in particular in Scandinavia, 

where material from wood- or paper production is a common raw material. Other substances like 

potatoes are also used. 

The production and consumption of ethanol and methanol has grown considerably during the last 

few years, mainly as a renewable fuel and due to  various governmental programming that aim to 

replace fossil fuels. The use of ethanol as fuel now accounts for around 80 to 90 % of total global 

consumption. (ICIS, 2009)  

Total production of ethanol in 2008 was 52 million ton and was estimated to go over 61 million ton 

in 2009. (ICIS, 2009) 

Market price in April 2011 for 96% beverage grade ethanol was EUR 860 to 9606 per ton free 

delivered North-Western Europe. For 99% industrial grade ethanol price went over EUR 1.1007 

per ton free delivered North-Western Europe. (ICIS, 2011) 

                                                             
5
 http://www.icis.com/V2/chemicals/9075765/ethylene-glycol-mono/pricing.html   

(USD 1.035 / 1,4365 = EUR 706) 
6
 http://www.icis.com/v2/chemicals/9075312/ethanol/pricing.html  

7
 http://www.icis.com/v2/chemicals/9075312/ethanol/pricing.html (EUR 80s/hl FD) 

http://www.icis.com/V2/chemicals/9075765/ethylene-glycol-mono/pricing.html
http://www.icis.com/v2/chemicals/9075312/ethanol/pricing.html
http://www.icis.com/v2/chemicals/9075312/ethanol/pricing.html
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Due to the low proportion of alcohols in the product mix their pricing is relatively un-important for 

the financials of the project. 

5.2.4 Methane  

The methane market in Iceland is in its early stages and has mainly been driven by public policy. 

The current retail price in Iceland of methane is ISK 126 per Nm3 (EUR 0,77), which is equivalent 

to ISK 120 per l (EUR 0,73) of 95-octane gasoline including a VAT of 25.5%. (Metan hf., 2011) 

For comparison common gasoline price in Reykjavik is in late February about ISK 236 pr l. which 

makes the cost of operating a methane car about half compared to gasoline cars. The market has 

been slowly developing but many believe that the market will start to grow faster as gasoline 

prices will increase. There are also tax incentives as there is no import tax on methane cars vs. 35-

45% import duty on diesel and gasoline cars. There is ample supply of methane in Iceland from 

landfills so we have not placed any value on the methane produced in this study. However it is easy 

to recover and treat methane so it can be sold as automobile fuel. 

 It is however probably more feasible just to combust the methane produced by the G2G process 

and to utilize the thermal energy for steam production usable for the product separation system or 

to produce electricity.  
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6 Production Process 

6.1 Production Plan 

The process is based on the chemical conversion of glycerin into different chemical compounds 

that are more valuable than the raw material. The ultimate raw material in this project is oil crops 

such as rapeseed that are used in the manufacture of bio-diesel. For every ton of biodiesel 

produced one gets 100 kg of crude glycerin.  The chemicals produced in the project will normally 

compete with chemicals derived from petrochemical sources. The sustainable source and the 

unique back-story give our products a certain marketing edge compared to their petrochemical 

counterparts.  

The technology has some parallels with the so called “hydrogenolysis conversion” technology of 

sugars, where low value sugars are transformed into higher value products through hydro-

formulation of sugars into alcohols and glycols. IPD has already been involved in the refurbishment 

of a pilot plant that was operated for over two years and was followed by the construction of an 

industrial unit that was built in China 2003-2005. Recent price development on sugar market and 

its current price makes sugar an infeasible raw material currently for IPD’s processing.  

IPD has found out that bio-based glycerin is a preferable raw material compared to sugars and the 

product mix generated is also favorable. Most experts will agree that prices of glycols and alcohols 

will rise in harmony with increase prices of crude oil. This price trend will also increase the value 

of the IPD process as petrochemical products rather than crop prices dominate the market of the 

products it generates. 
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Figure 4 - Bio Diesel process8 

 

An important ingredient for the process is hydrogen. Hydrogen can be generated by electrolysis or 

sourced externally e.g. by-product in a number of different chemical processes. Whatever the 

origin, the hydrogen is compressed and fed to the system and put in contact with the glycerin.  

Glycerin has become increasingly available from the growing biodiesel industry in different grades; 

crude, semi refined or refined all of which are currently available at relatively low prices.  

Assuming crude glycerin would be imported from Europe the first step would be to purify the 

crude glycerin and make it suitable for further processing. Crude glycerin contains some water, 

organic impurities and salt (NaCl) together with some residual organic solvent, mainly methanol. 

The pure glycerin content is usually 80-82% in crude glycerin. This initial purifying step and 

downstream separation tasks are energy intensive and thus the option of using geothermal steam 

is considered feasible, assuming that an industrial operation will be realized in Iceland. Optionally 

semi refined or refined glycerin could be used instead, thus simplifying the process and lowering 

investment cost, especially in the initial phase.  

                                                             
8
 (U.S. Department of Energy, 2011) 
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Figure 5 - Production diagram for IPD’s G2G process 

 

Production process and quantities on raw material, electricity usage and production output in the 

study are based on input from engineers from Icelandic Process Development (IPD) that have run 

two similar projects before. The former project was a pilot test executed in South Africa for almost 

three years in 2001 to 2003. The aim of that project was to use sugars from sugarcane mill to 

convert to glycols. The later project was executed in China over the period from 2003-2005, with 

the aim to process corn glucose to glycols. This project was rated for as 10.000 MT per year 

demonstration unit.  The experience and know-how from the processes further lead to 

independent improvements and verification of new catalyst systems and subsequent process 

technologies. In 2008 IPD build its own pilot plant for catalyst testing and process development. 

Prove of process was achieved in 2009 that lead to a granted patent in January 2011.  

The accuracy of those estimates is considered to be in the range -10%/+35%. 

6.2 Product distribution 

The main products of the G2G project are: 

a) Propylene glycol. 

b) Ethylene glycol. 

c) Bio-alcohol mixture of mainly ethanol, methanol and some oxo-chemicals. 

d) Bio-methane. 
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IPD has worked extensively on long term testing using sugars or sugar alcohol feedstock. The 

results are both interesting and highly valuable. Using sustainable raw materials like sugars and 

later glycerin IPD has discovered a unique process for the conversion of glycerin into higher 

valuable products. The IPD method results in improved yield of green fuel-alcohols together with 

considerable recovery of glycols under surprisingly mild reaction conditions. 

IPD’s inventive method has been tried out with a number of catalyst formulations subject to long-

term pilot plant tests. Currently the prime catalyst candidate for industrial application is a special 

commercially available catalysator supplied by a prominent chemical catalyst company. This 

catalyst shows both high yield and high selectivity towards glycols together with excellent lifetime 

characteristics. Beside it produces moderate quantities of lower alcohols. Lower alcohols that are 

mainly ethanol but also methanol (second generation alcohols), are especially suited for gasoline 

blends and thus provide an option for the third generation or an alternative route to the 

production of transportation fuel blends together with green glycols. 

The following figure and table shows the expected product distribution of the IPD process: 

Figure 6 - Product distribution by weight, findings based on pilot tests9. 

 

 

Below is as a table with raw material usage and product distribution for the two phases in the 

Helguvik project. 

As can be seen, then Propylene Glycol is the largest part of the production and therefore the most 

important production for AGC. This plan assumes production of 30.000 ton after Phase 1 and that 

further 80.000 ton are added with Phase 2. 

                                                             
9
 Product distribution derived from a 1650 hour test run in IPD’s pilot plant system. 
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Table 1- Raw Material Usage / Product Distribution / Iceland 

Below is a similar table for the projects in Delfzijl, Holland and Fray Bentos, Uruguay where the 

production is planned to start with 45.000 ton in Phase 1 and further 80.000 ton in Phase 2. 

 

Table 2 - Raw Material Usage / Product Distribution / Holland / Uruguay 

G2G - Raw material usage/Product(s) distribution

Distrib. Phase 1 Phase 2 Total

Raw material / products weight MT/year MT/year MT/year

Production capacity 30.000 80.000 110.000

Crude Glycerine(crude 80%) 41.209 109.890 151.099

Netto feedstock Glycerine(91% yield) 32.967 87.912 120.879

Methane 1,5 % of feed Glycerine 495 1.319 1.813

Methanol 2,0% 600 1.600 2.200

Ethanol+propanol 1,0% 300 800 1.100

Total Alcohols . 3,0% 900 2.400 3.300

Propyleneglycol 86,0% 25.800 68.800 94.600

Ethyleneglycol 11,0% 3.300 8.800 12.100

Total liquid Products. 100,0% 30.000 80.000 110.000

Total liquid products - excluding methane: 30.000 80.000 110.000

G2G - Raw material usage/Product(s) distribution

Distrib. Phase 1 Phase 2 Total

Raw material / products weight MT/year MT/year MT/year

Production capacity 45.000 80.000 125.000

Crude Glycerine(crude 80%) 61.813 109.890 171.703

Netto feedstock Glycerine(91% yield) 49.451 87.912 137.363

Methane 1,5 % of feed Glycerine 742 1.319 2.060

Methanol 2,0% 900 1.600 2.500

Ethanol+propanol 1,0% 450 800 1.250

Total Alcohols . 3,0% 1.350 2.400 3.750

Propyleneglycol 86,0% 38.700 68.800 107.500

Ethyleneglycol 11,0% 4.950 8.800 13.750

Total liquid Products. 100,0% 45.000 80.000 125.000

Total liquid products - excluding methane: 45.000 80.000 125.000
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6.3 Production price and raw materials 

It is assumed that the price for Free Delivered, Industrial Grade - NW Europe is EUR 280 and that 

price of Propylene Glycol is EUR 1.150.10  

Helguvik, Iceland: 

 

Table 3 - Estimated Products and raw Materials Price / Iceland 

Delfzijl, Holland: 

                                                             
10

 Source: Gunnlaugur Fridbjarnarson. Site visit to Akzo Nobel. 

Estimated product price and raw material price.

Euro/ton

Chemicals: Price Tons/a Phase 1 Phase 2 Total

Total value in Euro

Raw materials

Crude Glycerin (80 %), ex factory 280 NW-Europe 11.538.462 30.769.231 42.307.692

Glycols

Propylene glycol 1.150 NW-Europe 29.670.000 79.120.000 108.790.000

Ethylene glycol 850 NW-Europe 2.805.000 7.480.000 10.285.000

2.169 1083 32.475.000 86.600.000 119.075.000

Alcohols

Ethanol 700 NW-Europe 210.000 560.000 770.000

Methanol 700 NW-Europe 420.000 1.120.000 1.540.000

700 630.000 1.680.000 2.310.000

Gas

Methane (0,714 kg/Nm
3
) 400 NW-Europe 197.802 527.473 725.275

Total - without methane: 33.105.000 88.280.000 121.385.000

Total - average price pr MT 1.104 1.104 1.104

Total revenume - with methane 33.302.802 88.807.473 122.110.275
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Table 4 - Estimated Products and raw Materials Price / Holland 

It is also assumed that Crude Glycerin can be obtained at a lower price in Uruguay that in Europe 

or at EUR 235, Free Delivered Industrial Grade.11 

Fray Bentos, Uruguay: 

 

Table 5 - Estimated Products and raw Materials Price / Uruguay 

                                                             
11

 Source: Gunnlaugur Fridbjarnarson. 

Estimated product price and raw material price.

Euro/ton

Chemicals: Price Tons/a Phase 1 Phase 2 Total

Total value in Euro

Raw materials

Crude Glycerin (80 %), ex factory 280 NW-Europe 17.307.692 30.769.231 48.076.923

Glycols

Propylene glycol 1.150 NW-Europe 44.505.000 79.120.000 123.625.000

Ethylene glycol 850 NW-Europe 4.207.500 7.480.000 11.687.500

2.169 1083 48.712.500 86.600.000 135.312.500

Alcohols

Ethanol 700 NW-Europe 315.000 560.000 875.000

Methanol 700 NW-Europe 630.000 1.120.000 1.750.000

700 945.000 1.680.000 2.625.000

Gas

Methane (0,714 kg/Nm
3
) 400 NW-Europe 296.703 527.473 824.176

Total - without methane: 49.657.500 88.280.000 137.937.500

Total - average price pr MT 1.104 1.104 1.104

Total revenume - with methane 49.954.203 88.807.473 138.761.676

Estimated product price and raw material price.

Euro/ton

Chemicals: Price Tons/a Phase 1 Phase 2 Total

Total value in Euro

Raw materials

Crude Glycerin (80 %), ex factory 235 NW-Europe 14.526.099 25.824.176 40.350.275

Glycols

Propylene glycol 1.150 NW-Europe 44.505.000 79.120.000 123.625.000

Ethylene glycol 850 NW-Europe 4.207.500 7.480.000 11.687.500

2.169 1083 48.712.500 86.600.000 135.312.500

Alcohols

Ethanol 700 NW-Europe 315.000 560.000 875.000

Methanol 700 NW-Europe 630.000 1.120.000 1.750.000

700 945.000 1.680.000 2.625.000

Gas

Methane (0,714 kg/Nm
3
) 400 NW-Europe 296.703 527.473 824.176

Total - without methane: 49.657.500 88.280.000 137.937.500

Total - average price pr MT 1.104 1.104 1.104

Total revenume - with methane 49.954.203 88.807.473 138.761.676
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6.4 Power Consumption 

6.4.1 Helguvik, Iceland 

It is assumed that electrical cost is around 4 EUR cents per kWh, including transmission cost, based 

on information from Invest in Iceland. (Invest in Iceland, 2012)12 

Cost of steam is estimated to be 11 EUR per ton for Phase 1 as AGC will have to buy steam from 

two companies, Kalka and Síldarvinnslan hf. From Kalka it is assumed that AGC would have to 

buy the steam at the cost of EUR 3 per ton and from Sildarvinnslan hf. the cost would be EUR 

15 per ton. Average price is estimate to be around EUR 11 when considering timing and the 

availability of steam from those two companies. For Phase 2 - 4 EUR per ton is assumed and that 

the Icelandic Silicon Factory in Helguvik provides all steam needed for AGC production in Helguvik, 

Iceland. 

 

Table 6 - Power Consumption / Iceland 

6.4.2 Delfzijl, Holland 

Electricity price is assumed to be 7 EUR cents per kWh for the project in Defzijl, Holland. Steam is 

estimated to cost EUR 20 per ton and Hydrogen EUR 800 per ton.13 

                                                             
12

 USD 3 per metric ton (converted into EUR: 3,89) 
13

 Source: Gunnlaugur Fridbjarnason (see Appendix) 

Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 6.180 16.480 22.660

Numer of hours: 8.300 8.300

Gigawatthours: 51,3 136,8 188

Electrical cost -Euro/kWh 0,04 0,04

Total cost at full capacity: Euro 2.051.760 5.471.360 7.523.120

Thermal power  consumption: kW 8.499 22.663 31.161

Converted to steam equiv. (t/h, 12 bar): t/h 14 37 51

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 11 4

Total thermal power cost af full capacity: Euro 1.269.676 1.231.201 2.500.877

Tank storage rental (Euro Per Year) 300.000 800.000 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 77,6 206,9 284,5
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Table 7 - Power Consumption / Holland 

6.4.3 Fray Bentos, Uruguay 

Electricity price is assumed to be 5 EUR cents per kWh for the project in Defzijl, Holland. Steam is 

estimated to cost EUR 8 per ton and Hydrogen EUR 600 per ton.14 

 

                                                             
14

 Source: Gunnlaugur Fridbjarnason (see Appendix) 

Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 1.770 3.147 4.917

Numer of hours: 8.300 8.300

Gigawatthours: 14,7 26,1 41

Electrical cost -Euro/kWh 0,07 0,07

Total cost at full capacity: Euro 1.028.370 1.828.213 2.856.583

Thermal power  consumption: kW 12.748 22.663 35.410

Converted to steam equiv. (t/h, 12 bar): t/h 21 37 58

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 20 20

Total thermal power cost af full capacity: Euro 3.462.752 6.156.004 9.618.757

Tank storage rental (Euro Per Year) 200.000 600.000 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 116,4 206,9 323,3

Hydrogen consumption Phase 1 Phase 2 Total

Hydrogen Nm3/h 1.350 2.400 3.750

Hydrogen kg/h 121,5 216 338

Numer of hours: 8.300 8.300

Hydrogen consumption kg 1.008.450 1.792.800 2.801.250

Total hydrogen cost Euro/MT -Euro/kWh 800,00 800,00

Total Hydrogen cosst at full capacity: Euro 806.760 1.434.240 2.241.000
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Table 8 - Power Consumption / Uruguay 

6.5 Logistics 

6.5.1 Helguvik, Iceland 

As both the raw material, crude glycerin and the produced product will both have to be shipped 

between Iceland and to AGC’s markets in Europe to begin with logistics are an important factor in 

estimating the profitability. 

It is assumed that average sea freight of both crude glycerin and the glycols are EUR 40 per ton. 

Distribution and storage in Holland are included in the 5% marketing cost. (Waage, 2011) 

The assumption is that the ship that ships crude glycerin to Iceland will also be used to transport 

propylene glycol and ethylene glycol back to market. 

It is furthermore assumed that storage cost in Iceland will be based on renting tanks, one 16.000 

ton for glycerin, on 4.000 ton for propylene glycols and 4 150.000 liter tanks will be built for these 

purpose, 3 for ethylene glycols and 1 for alcohols.15 

                                                             
15

 Source: Andri Ottesen 

Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 1.770 3.147 4.917

Numer of hours: 8.300 8.300

Gigawatthours: 14,7 26,1 41

Electrical cost -Euro/kWh 0,05 0,05

Total cost at full capacity: Euro 734.550 1.305.867 2.040.417

Thermal power  consumption: kW 12.748 22.663 35.410

Converted to steam equiv. (t/h, 12 bar): t/h 21 37 58

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 8 8

Total thermal power cost af full capacity: Euro 1.385.101 2.462.402 3.847.503

Tank storage rental (Euro Per Year) 0 0 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 116,4 206,9 323,3

Hydrogen consumption Phase 1 Phase 2 Total

Hydrogen Nm3/h 1.350 2.400 3.750

Hydrogen kg/h 121,5 216 338

Numer of hours: 8.300 8.300

Hydrogen consumption kg 1.008.450 1.792.800 2.801.250

Total hydrogen cost Euro/MT -Euro/kWh 600,00 600,00

Total Hydrogen cosst at full capacity: Euro 605.070 1.075.680 1.680.750
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Table 9 - Freigh Cost / Iceland 

6.5.2 Delfzijl, Netherlands 

As the main product, Propylene Glycole is planned to be sold to Holland and main raw material, 

Crude Glycerin is planned to be bought from Holland, it is assumed that no Sea freight is required 

for this project. 

 

Table 10 - Freigh Cost / Holland 

6.5.3 Fray Bentos, Uruguay 

It is assumed that the main product, Propylene Glycol will be sold to NW Europe (Holland) and 

shipped from Uruguay to Holland. It is estimated that the See Freight cost is about twice as much as 

from Iceland to Holland based on the distance between the locations.  

 

Table 11 - Freight Cost / Uruguay 

6.6 Labor Cost 

Below is an estimation of employers needed for the production per phase. Unit costs are based on 

information from Statistics Iceland. (Statistics Iceland, 2011) 

Employment need is based on estimates from IPD and AGC. 

Freight cost - logistics:

Desription Euro/MT

NW-Europe-Iceland, liquid cargo 40 Seafreight is very sensi-

Trucking  - factory to harbour - liquid cargo 7,42 tive to size. 15 Euro/MT

Trucking & Storage  factory to depot - alcohols 25 for 15.000 t lots and 

Piping- factory to depot - methane 40 50 Euro/MTfor 1.250 t lots.

Freight cost - logistics:

Desription Euro/MT

NW-Europe-Iceland, liquid cargo 0 Seafreight is very sensi-

Trucking  - factory to harbour - liquid cargo 0 tive to size. 15 Euro/MT

Trucking & Storage  factory to depot - alcohols 0 for 15.000 t lots and 

Piping- factory to depot - methane 40 50 Euro/MTfor 1.250 t lots.

Freight cost - logistics:

Desription Euro/MT

NW-Europe-Iceland, liquid cargo 80 Seafreight is very sensi-

Trucking  - factory to harbour - liquid cargo 5 tive to size. 15 Euro/MT

Trucking & Storage  factory to depot - alcohols 25 for 15.000 t lots and 

Piping- factory to depot - methane 40 50 Euro/MTfor 1.250 t lots.
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Table 12 - Staff and Costs 

It is assumed that the cost of labor is the same for all locations. In general, salary levels are lower in 

Uruguay then in Iceland and Holland but as it is expected that management and key personal will 

need to be required from outside of Uruguay to begin with and transported to Uruguay, similar 

cost is assumed for all locations. 

6.7 Marketing Cost 

Marketing cost, royalties and catalyst as displayed below are based on recommendations from IPD 

and a representative of Somaiya Biorefinories in Holland. Marketing cost includes cost of storage in 

Rotterdam. As previously mentioned, AGC has been guaranteed sale of its produce in the 

international market at the cost of 5% of sales price. 

Royalty is an exclusive fee paid to IPD owner Gunnlaugur Friðbjarnarson for design and process 

license. Royalty is assumed to be 0,5% for the Helguvíkand Fray Bentos projects and 1,0% for the 

project in Holland.16 

                                                             
16

 Source: Andri Ottesen 

Employment - phase 1 + additional workers for expanding to phase 2:

Unit cost

Desription pr year Number Euro Number Euro

Mgn. Director 95.000 1 95.000

Production Dir. 95.000 1 95.000

Laboratory Dir. 75.000 1 75.000

Line staff 55.000 12 660.000 4 220.000

Mainenance 60.000 2 120.000 1 60.000

Quality assurance 45.000 2 90.000 1 45.000

Office workers 35.000 1 35.000 1 35.000

Various 30.000 2 60.000 2 60.000

Total: 22 1.230.000 9 420.000

Phase 2 - total staff and cost: 31 1.650.000

Phase 1 Phase 2
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6.7.1 Helguvik, Iceland 

 Marketing cost of 5% includes storage fees in Holland. 

 

Table 13 - Marketing Cost / Iceland 

6.7.2 Delfzijl, Holland 

Marketing cost of 4% does not include storage fees in Holland as it is not required. 

 

Table 14 - Marketing Cost / Holland 

6.7.3 Fray Bentos, Uruguay 

Marketing cost of 5% includes storage fees in Holland. 

 

Table 15 - Marketing Cost / Uruguay 

6.8 Various Fixed Cost 

Below is other various fixed cost as is estimated by IPD and AGC staff and management. It is 

assumed that all various fixes cost is the same for Delfzijl and Fray Bentos but slightly lower at 

Helguvik as the initial investment is lower. 

Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 5,0% of sales: 1.665.140 4.440.374 5.953.750

Tarrif: 0% of sales: 0 0 0

Royalty: 0,5% of sales 0,5% Euro per t product.: 165.525 441.400 606.925

Catalyst cost 40 Euro per t product.: 1.200.000 3.200.000 4.400.000

Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 4,0% of sales: 1.998.168 3.552.299 5.412.500

Tarrif: 0% of sales: 0 0 0

Royalty: 1% of sales 1% Euro per t product.: 496.575 882.800 1.379.375

Catalyst cost 40 Euro per t product.: 1.800.000 3.200.000 5.000.000

Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 5,0% of sales: 2.497.710 4.440.374 6.765.625

Tarrif: 15% of sales: 7.493.130 13.321.121 22.050.000

Royalty: 1% of sales 1% Euro per t product.: 496.575 882.800 1.379.375

Catalyst cost 40 Euro per t product.: 1.800.000 3.200.000 5.000.000
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Helguvik, Iceland: 

 

Table 16 - Various Fixed Cost / Iceland 

Delfzijl, Holland  

 

Table 17 - Various Fixed Cost / Holland  

Fray Bentos, Uruguay: 

 

Table 18 - Various Fixed Cost / Uruguay 

Various fixed cost: Phase 1 Phase 2 Total

Maintenance: 4,0% of investment: 720.000 1.152.000 1.872.000

Insurance: 0,75% of investment: 135.000 216.000 351.000

Travels - staff: 7000 Euro per person 28.000 7.000 35.000

Telephone: 400 Euro  per person 8.800 3.600 12.400

IT system: 1700 Euro  per person 37.400 15.300 52.700

Security: estimate 60.000 15.000 75.000

Auditing and consulting: estimate 70.000 17.500 87.500

Various cost: estimate 211.840 285.280 497.120

Total - various fixed cost: 1.271.040 1.711.680 2.982.720

Percentage of total sales: 3,8% 1,9% 2,4%

Various fixed cost: Phase 1 Phase 2 Total

Maintenance: 4,0% of investment: 815.360 1.019.200 1.834.560

Insurance: 0,75% of investment: 152.880 191.100 343.980

Travels - staff: 7000 Euro per person 28.000 7.000 35.000

Telephone: 400 Euro  per person 8.800 3.600 12.400

IT system: 1700 Euro  per person 37.400 15.300 52.700

Security: estimate 60.000 15.000 75.000

Auditing and consulting: estimate 70.000 17.500 87.500

Various cost: estimate 234.488 253.740 488.228

Total - various fixed cost: 1.406.928 1.522.440 2.929.368

Percentage of total sales: 2,8% 1,7% 2,1%

Various fixed cost: Phase 1 Phase 2 Total

Maintenance: 4,0% of investment: 915.200 1.144.000 2.059.200

Insurance: 0,75% of investment: 171.600 214.500 386.100

Travels - staff: 7000 Euro per person 28.000 7.000 35.000

Telephone: 400 Euro  per person 8.800 3.600 12.400

IT system: 1700 Euro  per person 37.400 15.300 52.700

Security: estimate 60.000 15.000 75.000

Auditing and consulting: estimate 70.000 17.500 87.500

Various cost: estimate 258.200 283.380 541.580

Total - various fixed cost: 1.549.200 1.700.280 3.249.480

Percentage of total sales: 3,1% 1,9% 2,3%
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7 Locations 

7.1 Helguvik, Iceland 

The main advantage of an Icelandic location is the access to energy at favorable prices: It is 

estimated the electrical energy to be about 4 euro cents per kWh and by locating the factory close 

to a source of geothermal heat the thermal energy cost will be very low compared to what it costs if 

electricity was to be used, oil or gas or other combustible materials. It is even a possible to make a 

special arrangement with the Icelandic power companies to buy what is referred to as non-priority 

electricity. There is a possibility of an occasional cut-off but in our case that is not an issue as the 

G2G process is not sensitive to electrical cut-offs.  

Further benefits to mention are low costs for land rent, competitive construction market, and 

access to highly skilled, experienced and educated labor and management personnel. In general the 

efficiency of Icelandic workforces is considered high.  

The G2G process is not a large user of electrical power except for the production of hydrogen that 

is a major utility material in the process. If the hydrogen is produced on site by electrolysis, the 

electrical power consumption is significant. 

An important characteristic of the Icelandic economy is its large degree of labor market flexibility. 

According to the OECD, real wage flexibility is greater in Iceland than in any other member 

country. There are various reasons, including the structure of labor market organization, the 

strength of which has been felt in particular during recessions when wage settlements have 

invariably been of tripartite character, with a strong contribution by the government. By 

international comparison, wages and wage cost in Iceland are very competitive relative to most 

Western countries. In manufacturing, they are less than half those in Germany, for example. 

Indirect wage cost is relatively low in Iceland at 35-40% (including vacation and sickness 

provisions, payroll taxes and contribution to a pension fund). (Invest in Iceland, 2011) 

Iceland’s highly competitive hourly wages but high per capita income is to a large extent explained 

by the high level of labor force participation and the widely accepted practice of working long 

hours. (Invest in Iceland, 2011) 

 

As has been explained the energy cost is probably one of the most important factors in deciding to 

invest. There are also other factors worth looking into including: 
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 Devaluation of the ISK following the banking crisis in 2008 has improved the environment 

of all export-oriented industries in Iceland. 

 A stable and well educated workforce. 

 Corporate tax is currently 20% (2011). 

 No restrictions on currency movements on new investments. 

 Located between the US and the European market. 

 

Among the advantages of locating a glycol plant in Helguvik is an access to a favorable industrial 

site close to one of the deepest harbor in Iceland. Furthermore, due to the recent announce of the 

execution of a silicon project in Helguvik of “The Icelandic Silicon Corporation” there will be a 

potential for a synergy through a thermal source. The Silicon operation is planned to start by 

middle of 2013 a delivers excess energy in the form of hot water and economical supply of steam 

from their waste energy recovery system (WERS).  Furthermore a hydrogen-producing unit will be 

built separately and uses sustainable electrical energy for hydrogen production by electrolysis.  

However there is some uncertainty in regarding availability of steam for the second phase of the 

Helguvik plant as Icelandic Silicon Corporations that will provide the steam has yet (April 2012) to 

finalize financing for the plant in Helguvik (mbl.is, 2012) 

The main utility parameters, such as hydrogen and steam will therefore be easily available as 

“steam-over the fence”. This location offers also easy access to road, international airport (5 km) 

and sea transportation. This particular site gives a possibility for cheap construction lot for the 

erecting of plant systems and product storages within several hundreds of meters from harbor 

dock, which enables the pumping of both feedstock and products via pipes. Raw material storage 

can be rented from an existing tank terminal, which enables economical sea transportation in 

larger lots. The feedstock will be supplied from various biodiesel and bio-glycerin processor such 

as Perstorp(Sweden) and  “BioMCN”. BioMCN operates a glycerin-refining unit in Netherlands, the 

purification of biodiesel crude glycerin and reforms it into Bio-Methanol.  The accessibility to 

crude, purified and semi-refined glycerin will be via supply arrangement.  

Figure 7 - Location of Helguvik 
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D 

7.2 Delfizil, Netherlands 

In Delfzijl, the Netherlands there is a Chemical Park where there is co-operation between 

companies that exchange raw materials and share supplies. In Delfzijl there would be access to 

feedstock, skilled labor and high quality facilities. Currently there are 12 companies settled in the 

park. (European Chemical Promotion Platform, 2012) 

Chemical Park Delfzijl is located in the Province of Groningen in the north of the Netherlands and is 

considered to have two strategic advantages: the raw material salt and natural gas found 

underground, and the location of the North Sea. The origin of this Chemical Park can be traced back 

to the discovery of salt and natural gas reserves in the north of the Netherland around between 

1950 and 1960. (NAP, 2012) 

Figure 8 - Integrated chain Chemical Park Delfzijl 

 

 

Integrated industrial sites in the Netherlands  15

Fester Oosterhuis, sit e manager 

AkzoNobel Delfzijl: “Set t ing up 

on this sit e helps you produce 

world-class product s.” 

The discovery of salt and natural gas reserves 

in the north of the Netherlands, well over half a 

century ago, resulted in a number of renowned 

international companies setting up plants 

in Delfzijl. The industry in the area has now 

developed into Chemical Park Delfzijl. Fester 

Oosterhuis, site manager, explained: “That 

development is still continuing. Some world-

famous products have been created here.”   

Chemical Park Delfzijl is located in the 

Province of Groningen, in the north of the 

Netherlands, and has two strategic advantages: 

the raw materials salt and natural gas found 

underground, and the location on the North Sea. 

Oosterhuis also thinks that the cluster stands 

out due to the highly integrated, dynamic and 

sustainable chain of businesses which purchase 

and process each other’s products.  “As a 

result of the strong mutual customer-supplier 

relation ships, easy availability of raw materials 

and the good logistics links, Chemical Park 

Delfzijl has developed into an advanced chain, 

relevant at the national level. Their common 

basis is the extraction of resources such as salt 

and natural gas. Using advanced processes, 

these raw materials are upgraded to chlorine, 

hydrogen, caustic soda and methanol. These 

are the raw and auxiliary materials for many 

applications in foodstuffs, pharmaceuticals, 

cosmetics, textiles, paper, coatings, engine oil, 

detergents, and even biofuels.” 

The history of the site shows how this position 

was reached. Oosterhuis: “Salt and soda form the 

basis for everything here. Over the years, new 

plants have been built and some shut down. 

Recently AkzoNobel built a new chlorine plant. 

A gas-fired combined heat and power plant was 

also built. As a result of responding continuously 

to the dynamics of market developments, 

Chemical Park Delfzijl is now the site of the most 

modern plants of AkzoNobel, BioMCN, Delamine, 

Delesto, Lubrizol and Teijin Aramid. Over a 

thousand of highly trained professionals safely 

control and support complex processes, with a 

value exceeding two billion euros.” 

Lead ing  p r oduct ion  p lan t s 

Brine extracted underground in the east of 

Groningen is continuously supplied to the salt 

plants in Delfzijl which process it on a large scale 

into salt for industrial applications. AkzoNobel 

produces over 2 million t /yr of salt. This salt is 

mostly used for industrial applications, such as 

the production of chlorine and caustic. 

The new Membrane Electrolysis Plant (MEB) 

is the most modern, sustainable, safest and 

energy efficient plant of its kind in the world. The 

chlorine produced goes straight to customers at 

Chemical Park Delfzijl. This plant uses electricity 

to split brine into chlorine gas, hydrogen gas and 

sodium hydroxide (caustic soda). The electrolysis 

method used is among the most energy efficient 

in the world.  The chlorine is liquefied and goes 

to the monochloroacetic acid plant and the 

Teijin Aramid and Lubrizol plants which use 

the chlorine to produce their end-products. 

The hydrogen gas is used by several plants at 

Chemical Park Delfzijl, such as the Delesto power 

station. A pilot project was recently started up 

to use fuel cells to generate electricity using the 

hydrogen. Sodium hydroxide is used on the site 

and elsewhere for the many applications, such 

Fester Oosterhuis

>> Unm at ched 

oppor t uni t ies, 

next  t o a 

Wor ld Her i t age 

ar ea  <<

Chem ical  Par k 

Del f zi j l

Integrated chain 

Chemical Park Delfzijl



60 
 

The opportunity in the Netherlands is present as there is a Sodium Chlorate plant operated by 

Akzo Nobel Company. (AkzoNobel) From this factory there would be an opportunity to buy 

Hydrogen that is a by-product of the Sodium Chlorate production. 

Figure 9 - AGC's Site Option in Chemical Park Delfzijl 

 

7.3 Fray Bentos, Uruguay 

Kemira is a 2 billion euro chemical company, headquartered in Finland with global operations 

focusing on the pulp and paper industry and water treatment industry. (Kemira, 2012) 

Kemira has about 100.000 MT/annum Sodium Chlorate plant in Fray Bentos in Uruguay.  The 

Sodium chlorate (NaClO3) is used for the onsite production of chlorine dioxide (ClO2) a primary 

chemical for paper bleaching.  Current annual global production of sodium chlorate is around 1 

million tones and Kemira has over 40% market share. Feedstock required are 55.000 MT NaCl and 

50.000 MT water per annum along with steam and some HCl and NaOH. Electricity required for the 

plant is 500 GWh per annum or the equivalent of a 60 MW plant.  70% of their production cost is 

electricity and their aim was to obtain electricity prices of around 30USD/MWh. The footprint of 

the proposed plant will be roughly 100x100 meters and involves an estimated 50 million euro 

investment. The primary market for their product is in Brazil and the major challenges are 

associated with logistics of the product delivery to the market. It will likely need to be shipped out 

in containers (10 per day) so there is a need for proximity to a container harbor.  Logistics will be 

the deciding factor for their decision to go ahead. Building time of the factory is two years.  

 The opportunity for AGC is to use up to 5600 MT/annum of atmospheric pressured Hydrogen for 

its production. Kemira’s hydrogen is a byproduct which they have little or no market for.  For CRI 
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this amount of hydrogen is enough equivalent of 32,5 MW if they make it out of electrolizise. 

Assuming 3 Euro Cent and 8300 hours of production that is value of 8,1 m Euro assuming 3 Cent 

Euro per kwh.17 

Figure 10 - Kemira Location, Fray Bentos Uruguay (Kemira) 

 

 

 

  

                                                             
17

 Source: Andri Ottesen 
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8 Initial Growth Strategy 

8.1 Basic ingredients for growth 

1. Access to Hydrogen 

2. Access to Electricity  

3. Access to Steam  

8.2 Expanding production in Iceland 

As previously discussed, then Indriði Waage has created a feasibility study for three other locations 

in Iceland for AGC.  

One location is Grundartangi in western Iceland where Kemira Chemicals are exploring the option 

of building a natrium chloride factory. A by-product of the production is hydrogen, which could be 

used for the G2G process. Currently Norðurál (aluminum) and Elkem (ferro silicone) are operating 

their respective production plants in Grundartangi. In Grundartangi there is an industrial harbor. 

Another location is Bjarnarflag near Húsavík in northern Iceland. There is a geothermal power 

plant in Bjarnarflag where AGC could use unharnessed gas emissions from the power plant as a 

source of energy. In Húsavík are harbor facilities. 

Third location is Djúpivogur in eastern Iceland. This location includes harbor, buildings and tanks 

that would be inexpensive but there is no access to steam or hydrogen. 

A site location study has been done for the locations mentioned above. This study showed that all 

locations could yield acceptable outcomes but it was found that Helguvik should be considered the 

primary option. (Waage, 2011) 

8.3 Expanding production elsewhere 

AGC has researched locations in France (Bordeaux), in Netherlands (Delfzijl) and in Uruguay (Fray 

Bentos). 

Bordeaux and Delfzijl are considered due to existing chemical parks and access to raw material 

such as steam and crude glycerin is considered good and Montevido as there is an existing Kemira 

chemical factory, which has excess hydrogen production that could be used for AGC production.  

Growth opportunities outside of Iceland will be explored in cooperation with companies Saimaya 

Group, Helm, Vinmar, Kemira and Akzo Nobel.  
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9 Investment  

9.1 Helguvik, Iceland 

The table below shows assessment of the initial investment required for Phase 1, a 30.000-ton 

capacity production. The investment required for the 80.000-ton addition of Phase 2 is displayed 

as well but not in detail. 

 

Table 19 - Investment / Iceland 

9.2 Delfzijl, Holland 

In Holland there is no need for a Hydrogen electrolyser as the Hydrogen can be purchased directly 

from other companies, such as Akzo Nobel in the Delfzijl Chemical Park. Other investment such as 

Land, building and premises is considered to be higher than in Iceland. 

 

Table 20 - Investment / Holland 

Investment estimate - phase 1 and 2:

Phase 1 - 30.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.500.000 8% 10,0%

Land, building and premises: 1.200.000 7% 3,0%

Storage tanks: 2.000.000 11% 10,0%

Hydrogen electrolyser: 3.800.000 21% 12,5%

Evaporators and distillation: 3.800.000 21% 10,0%

Other fixtures and fittings: 3.200.000 18% 10,0%

Contingency: 2.500.000 14% 10,0%

Total:  -10 % /+35% accuracy 18.000.000 100% 1.811.000 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 28.800.000 10,1%

Year 3-4

Investment estimate - phase 1 and 2:

Phase 1 - 45.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.950.000 10% 10,0%

Land, building and premises: 1.560.000 8% 3,0%

Storage tanks: 624.000 3% 10,0%

Hydrogen electrolyser: 0 0% 12,5%

Evaporators and distillation: 6.240.000 31% 10,0%

Other fixtures and fittings: 5.460.000 27% 10,0%

Contingency: 4.550.000 22% 10,0%

Total:  -10 % /+35% accuracy 20.384.000 100% 1.929.200 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 25.480.000 9,5%

Year 3-4
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9.3 Fray Bentos, Uruguay 

In Uruguay there is no need for a Hydrogen electrolyser as the Hydrogen can be purchased directly 

from Kemira.  

 

Table 21 - Investment / Uruguay 

  

Investment estimate - phase 1 and 2:

Phase 1 - 45.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.950.000 9% 10,0%

Land, building and premises: 1.560.000 7% 3,0%

Storage tanks: 3.120.000 14% 10,0%

Hydrogen electrolyser: 0 0% 12,5%

Evaporators and distillation: 6.240.000 27% 10,0%

Other fixtures and fittings: 5.460.000 24% 10,0%

Contingency: 4.550.000 20% 10,0%

Total:  -10 % /+35% accuracy 22.880.000 100% 2.178.800 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 28.600.000 9,5%

Year 3-4



65 
 

10 Financials 

10.1 Commercialization plan 

AGC plans to build each production plant in 2 phases where after Phase 1 the production will be 

30.000 tons per year in Helguvik but 45.000 in Delfzijl and Fray Bentos,  and after Phase 2, total 

production will be 110.000 tons per year in Helguvik and 125.000 per year (80.000 added in all) in 

the other two locations. This applies, regardless of in which order AGC´s decides to build and 

operate the plants. 

10.2 Profitability analysis 

10.2.1 Helguvik, Iceland 

Phase 1 – 30.000 ton Production: 

By using a discount factor of 15% Phase 1 the project is expected to return net present value 

(NPV): MEUR 17.2and internal rate of return (IRR to equity): 41,2%. 

 

Table 22 - NPV, IRR / Iceland - Phase 1 

Effects of underlying factors are examined later in the report with sensitivity analysis. 

Phase 2 – Total 110.000 ton Production: 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26.732.288 31.449.750 31.449.750 31.449.750 31.449.750 31.449.750 31.449.750

Operational Cost: 18.890.427 21.747.378 21.697.929 21.697.929 21.473.204 21.308.369 21.308.369

Share capital: 1.000.000 16.300.000 16.300.000 16.300.000 16.300.000 16.300.000 16.300.000 16.300.000 16.300.000

Investment: -1.000.000 -18.000.000 0 0

Loan capital: 2.700.000 0

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -15.200.000 0 0 0 0 0 0 0

Income: 22.276.906 30.663.506 31.449.750 31.449.750 31.449.750 31.449.750 31.449.750

Operational cost: 900.000 -17.316.225 -21.509.299 -21.702.049 -21.697.929 -21.491.931 -21.322.105 -21.308.369

Cash Flow form Operations 900.000 4.960.681 9.154.208 9.747.701 9.751.821 9.957.819 10.127.645 10.141.381

Equity Inflow : -1.000.000 -15.200.000 0

Principal Payment of loans: 0 -359.693 -359.693 -359.693 -359.693 -359.693 -359.693 -359.693

Financial items: 0 -130.000 15.362 196.678 383.269 575.000 773.299 975.960

Corporate tax: -1.180.172 -1.581.347 -1.627.500 -1.664.818 -1.748.109 -1.820.736

F ree C ash f lo w to  equity -1.000.000 -15.200.000 4.470.988 7.629.704 8.003.339 8.147.898 8.508.308 8.793.141 8.936.912

280

IR R  41,2%

N P V 17.204.438 15%
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By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 75.6 and internal rate of return (IRR to equity): 67,0%. 

 

Table 23 - NPV, IRR / Iceland - Total 

Phase 2 (Scenario B) – Total 110.000 ton Production – Assuming Kemira is located in Helguvik 

and can provide Hydrogen for Phase 2 (for the added 80.000 ton). 

By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 94.2and internal rate of return (IRR to equity): 87,3%. 

 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26.732.288 31.449.750 102.735.850 115.315.750 115.315.750 115.315.750 115.315.750

Operational Cost: 18.890.427 21.747.378 64.151.145 71.266.710 70.442.720 69.838.325 69.838.325

Share capital: 1.000.000 16.300.000 16.300.000 30.700.000 30.700.000 30.700.000 30.700.000 30.700.000 30.700.000

Investment: -1.000.000 -18.000.000 -28.800.000 0

Loan capital: 2.700.000 14.400.000

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -15.200.000 0 -14.400.000 0 0 0 0 0

Income: 22.276.906 30.663.506 90.854.833 113.219.100 115.315.750 115.315.750 115.315.750

Operational cost: 900.000 -17.316.225 -21.509.299 -60.617.498 -70.673.747 -70.511.386 -69.888.691 -69.838.325

Cash Flow form Operations 900.000 4.960.681 9.154.208 30.237.335 42.545.353 44.804.364 45.427.059 45.477.425

Equity Inflow : -1.000.000 -15.200.000 -14.400.000

Principal Payment of loans: 0 -359.693 -359.693 -2.278.056 -2.278.056 -2.278.056 -2.278.056 -2.278.056

Financial items: 0 -130.000 15.362 -568.988 178.144 1.025.426 1.903.554 2.800.178

Corporate tax: -1.180.172 -1.581.347 -6.661.423 -7.903.717 -8.237.971 -8.534.476

F ree C ash f lo w to  equity -1.000.000 -15.200.000 4.470.988 -6.770.296 25.808.944 33.784.018 35.648.017 36.814.586 37.465.071

280

IR R  67,0%

N P V 75.603.297 15%

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26.732.288 31.449.750 102.735.850 115.315.750 115.315.750 115.315.750 115.315.750

Operational Cost: 17.479.427 20.087.378 58.622.205 65.105.310 64.281.320 63.676.925 63.676.925

Share capital: 1.000.000 14.500.000 14.500.000 19.260.000 19.260.000 19.260.000 19.260.000 19.260.000 19.260.000

Investment: -1.000.000 -18.000.000 -23.800.000 0

Loan capital: 4.500.000 19.040.000

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -13.400.000 0 -4.760.000 0 0 0 0 0

Income: 22.276.906 30.663.506 90.854.833 113.219.100 115.315.750 115.315.750 115.315.750

Operational cost: 900.000 -16.022.808 -19.870.049 -55.410.970 -64.565.052 -64.349.986 -63.727.291 -63.676.925

Cash Flow form Operations 900.000 6.254.098 10.793.458 35.443.864 48.654.048 50.965.764 51.588.459 51.638.825

Equity Inflow : -1.000.000 -13.400.000 -4.760.000

Principal Payment of loans: 0 -599.488 -599.488 -3.135.991 -3.135.991 -3.135.991 -3.135.991 -3.135.991

Financial items: 0 -238.746 -58.125 -884.122 -6.299 974.115 1.986.814 3.020.224

Corporate tax: -1.440.623 -1.898.649 -7.804.796 -9.199.719 -9.560.600 -9.884.019

F ree C ash f lo w to  equity -1.000.000 -13.400.000 5.415.864 3.935.221 29.525.101 37.706.963 39.604.169 40.878.682 41.639.040

280

IR R  87,3%

N P V 94.196.578 15%
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Table 24 - NPV, IRR / Iceland - Scenario B - Total 

See Appendix for further calculations on Scenario B where Kemira provides Hydrogen @EUR 700.  

10.2.2 Delfzijl, Holland 

Phase 1 – 45.000 ton Production: 

By using a discount factor of 15% Phase 1 the project is expected to return net present value 

(NPV): MEUR 44.5 and internal rate of return (IRR to equity): 77,3%. 

 

Table 25 - NPV, IRR / Holland - Phase 1 

Phase 2 – Total 125.000 ton Production: 

By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 110.6 and internal rate of return (IRR to equity): 100,6%. 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40.520.520 47.671.200 47.671.200 47.671.200 47.671.200 47.671.200 47.671.200

Operational Cost: 24.558.520 28.391.742 28.791.742 28.791.742 28.791.742 28.791.742 28.791.742

Share capital: 1.000.000 16.288.000 16.288.000 16.288.000 16.288.000 16.288.000 16.288.000 16.288.000 16.288.000

Investment: -1.000.000 -20.384.000 0 0

Loan capital: 5.096.000 0

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -15.188.000 0 0 0 0 0 0 0

Income: 33.767.100 46.479.420 47.671.200 47.671.200 47.671.200 47.671.200 47.671.200

Operational cost: 900.000 -22.511.977 -28.072.307 -28.758.409 -28.791.742 -28.791.742 -28.791.742 -28.791.742

Cash Flow form Operations 900.000 11.255.123 18.407.113 18.912.791 18.879.458 18.879.458 18.879.458 18.879.458

Equity Inflow : -1.000.000 -15.188.000 0

Principal Payment of loans: 0 -678.887 -678.887 -678.887 -678.887 -678.887 -678.887 -678.887

Financial items: 0 -226.614 76.399 429.059 786.530 1.150.439 1.520.411 1.896.546

Corporate tax: -2.761.237 -3.485.331 -3.475.863 -3.547.358 -3.620.139 -3.694.134

F ree C ash f lo w to  equity -1.000.000 -15.188.000 10.349.622 15.043.387 15.177.631 15.511.237 15.803.652 16.100.842 16.402.982

280

IR R  77,3%

N P V 44.471.945 15%



68 
 

 

Table 26 - NPV, IRR / Holland - Total 

10.2.3 Fray Bentos, Uruguay 

Phase 1 – 45.000 ton Production: 

By using a discount factor of 15% Phase 1 the project is expected to return net present value 

(NPV): MEUR 16.4 and internal rate of return (IRR to equity): 35,9%. 

 

Table 27 - NPV, IRR / Uruguay - Phase 1 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40.520.520 47.671.200 119.707.680 132.420.000 132.420.000 132.420.000 132.420.000

Operational Cost: 24.558.520 28.391.742 69.350.346 76.164.963 76.164.963 76.164.963 76.164.963

Share capital: 1.000.000 16.288.000 16.288.000 21.384.000 21.384.000 21.384.000 21.384.000 21.384.000 21.384.000

Investment: -1.000.000 -20.384.000 -25.480.000 0

Loan capital: 5.096.000 20.384.000

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -15.188.000 0 -5.096.000 0 0 0 0 0

Income: 33.767.100 46.479.420 107.701.600 130.301.280 132.420.000 132.420.000 132.420.000

Operational cost: 900.000 -22.511.977 -28.072.307 -65.937.129 -75.597.078 -76.164.963 -76.164.963 -76.164.963

Cash Flow form Operations 900.000 11.255.123 18.407.113 41.764.471 54.704.202 56.255.037 56.255.037 56.255.037

Equity Inflow : -1.000.000 -15.188.000 -5.096.000

Principal Payment of loans: 0 -678.887 -678.887 -3.394.437 -3.394.437 -3.394.437 -3.394.437 -3.394.437

Financial items: 0 -226.614 76.399 -716.045 282.128 1.379.349 2.498.876 3.637.059

Corporate tax: -2.761.237 -3.485.331 -9.060.118 -10.439.293 -10.658.737 -10.882.642

F ree C ash f lo w to  equity -1.000.000 -15.188.000 10.349.622 9.947.387 34.168.658 42.531.775 43.800.657 44.700.738 45.615.017

280

IR R  100,6%

N P V 110.598.292 15%

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40.098.431 47.174.625 47.174.625 47.174.625 47.174.625 47.174.625 47.174.625

Operational Cost: 32.330.972 37.510.697 36.262.349 36.262.349 35.888.176 35.393.670 35.393.670

Share capital: 1.000.000 18.160.000 18.160.000 18.160.000 18.160.000 18.160.000 18.160.000 18.160.000 18.160.000

Investment: -1.000.000 -22.880.000 0 0

Loan capital: 5.720.000 0

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -17.060.000 0 0 0 0 0 0 0

Income: 33.415.359 45.995.259 47.174.625 47.174.625 47.174.625 47.174.625 47.174.625

Operational cost: 900.000 -29.636.724 -37.079.053 -36.366.378 -36.262.349 -35.919.357 -35.434.879 -35.393.670

Cash Flow form Operations 900.000 3.778.635 8.916.207 10.808.247 10.912.276 11.255.268 11.739.746 11.780.955

Equity Inflow : -1.000.000 -17.060.000 0

Principal Payment of loans: 0 -762.016 -762.016 -762.016 -762.016 -762.016 -762.016 -762.016

Financial items: 0 -346.618 -201.143 5.259 229.422 459.400 701.033 950.364

Corporate tax: -1.048.408 -1.456.797 -1.747.747 -1.792.580 -1.913.410 -2.060.637

F ree C ash f lo w to  equity -1.000.000 -17.060.000 2.670.000 6.904.639 8.594.692 8.631.935 9.160.072 9.765.352 9.908.664

235

IR R  35,9%

N P V 16.379.718 15%
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Phase 2 – Total 125.000 ton Production: 

By using a discount factor of 15% the total (Phase 1 + Phase 2) project is expected to return net 

present value (NPV): MEUR 52.0 and internal rate of return (IRR to equity): 54,5%. 

 

Table 28 - NPV, IRR / Uruguay - Total 

10.3 Pro forma financials 

Below are the major assumptions that have been made for the profitability analysis:  

It is assumed that steam is bought from Sildarvinnslan and Kalka at average EUR 11 per ton for 

Phase 1 and for Phase 2 from the Icelandic Silicon Corporation in Helguvik at 4 EUR per ton. 

Electricity prices are based on information from Invest in Iceland.  

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 40.098.431 47.174.625 118.460.725 131.040.625 131.040.625 131.040.625 131.040.625

Operational Cost: 32.330.972 37.510.697 88.526.055 97.374.895 95.802.191 94.428.565 94.428.565

Share capital: 1.000.000 18.160.000 18.160.000 23.880.000 23.880.000 23.880.000 23.880.000 23.880.000 23.880.000

Investment: -1.000.000 -22.880.000 -28.600.000 0

Loan capital: 5.720.000 22.880.000

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -17.060.000 0 -5.720.000 0 0 0 0 0

Income: 33.415.359 45.995.259 106.579.708 128.943.975 131.040.625 131.040.625 131.040.625

Operational cost: 900.000 -29.636.724 -37.079.053 -84.274.775 -96.637.492 -95.933.250 -94.543.033 -94.428.565

Cash Flow form Operations 900.000 3.778.635 8.916.207 22.304.933 32.306.483 35.107.375 36.497.592 36.612.060

Equity Inflow : -1.000.000 -17.060.000 -5.720.000

Principal Payment of loans: 0 -762.016 -762.016 -3.810.082 -3.810.082 -3.810.082 -3.810.082 -3.810.082

Financial items: 0 -346.618 -201.143 -1.427.116 -795.189 -60.093 719.963 1.522.591

Corporate tax: -1.048.408 -1.456.797 -4.721.051 -5.593.648 -6.055.208 -6.485.945

F ree C ash f lo w to  equity -1.000.000 -17.060.000 2.670.000 1.184.639 15.610.937 22.980.161 25.643.552 27.352.264 27.838.625

235

IR R  54,5%

N P V 52.044.639 15%
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Table 29 - Assumptions - Iceland 

It is assumed that in Holland, Hydrogen is bought from Azko Nobel in Delfzijl at 20 EUR per ton.  

 

Table 30 - Assumptions - Holland 

It is assumed that in Uruguay, Hydrogen is bought from Kemira in Fray Bentos at 8 EUR per ton.  

 

Table 31 - Assumptions - Uruguay 

Helguvik, Iceland

Parameter Units Phase 1 Phase 2

Electricity charge per 

kWh
EUR  / kWh 0,04 0,04

Cost of steam 

equivalent
EUR  / ton 11,00 4,00

Cost of Hydrogen EUR  / ton n/a n/a

Propylene Glycol EUR / ton 1150,00 1150,00

Ethylene glycol EUR / ton 850,00 850,00

Ethanol EUR / ton 700,00 700,00

Methanol EUR / ton 700,00 700,00

Crude Glycerin EUR / ton 280,00 280,00

Delfzjil, Holland

Parameter Units Phase 1 Phase 2

Electricity charge per 

kWh
EUR  / kWh 0,07 0,07

Cost of steam 

equivalent
EUR  / ton 20,00 20,00

Cost of Hydrogen EUR  / ton 800,00 800,00

Propylene Glycol EUR / ton 1150,00 1150,00

Ethylene glycol EUR / ton 850,00 850,00

Ethanol EUR / ton 700,00 700,00

Methanol EUR / ton 700,00 700,00

Crude Glycerin EUR / ton 280,00 280,00

Fray Bentos, Uruguay

Parameter Units Phase 1 Phase 2

Electricity charge per 

kWh
EUR  / kWh 0,05 0,05

Cost of steam 

equivalent
EUR  / ton 8,00 8,00

Cost of Hydrogen EUR  / ton 600,00 600,00

Propylene Glycol EUR / ton 1150,00 1150,00

Ethylene glycol EUR / ton 850,00 850,00

Ethanol EUR / ton 700,00 700,00

Methanol EUR / ton 700,00 700,00

Crude Glycerin EUR / ton 235,00 235,00
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Cost of raw material and prices for Glycols are from Somaiya in Holland. 

Currency rates used in this analysis are the mid rated published by the Central Bank of Iceland on 

02.01.2012. (Central Bank of Iceland, 2012) 

 

Table 32 - Currency Rates 

Further detail of assumptions for financial analysis is found in Appendix 1. 

10.3.1 Summary of projected financial returns 

Below is an estimation of profit and loss for the first 6 years of project or until full production 

capacity is achieved. 

Total net sales, variable, fixed cost and other cost are based production and price assumptions 

mentioned previously in this report. These costs can be categorized as OPEX. 

Depreciation and financial items are based on depreciation percentages and funding terms and can 

be categorized as CAPEX. 

Currency	rates(ISK	to:)	used	in	this	business	plan:

USD 122,7

EUR 158,8

GBP 189,4
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Helguvik, Iceland: 

 

Table 33 - Profit and Loss / Iceland 

 

 

Delfzijl, Holland:  

Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

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

Total sales - CIF: 28.139.250 33.105.000 108.143.000 121.385.000 121.385.000 121.385.000

Marketing cost: 1.406.963 1.655.250 5.407.150 6.069.250 6.069.250 6.069.250

Total sales, net 26.732.288 31.449.750 102.735.850 115.315.750 115.315.750 115.315.750

Variable cost:

Cost of raw material: 9.807.692 11.538.462 37.692.308 42.307.692 42.307.692 42.307.692

Seafreight cost: 1.910.158 2.247.245 5.872.801 6.591.919 5.767.929 5.163.534

Product trucking cost: 113.556 133.595 436.409 489.847 489.847 489.847

Tarrif 0 0 0 0 0 0

Electrical cost: 1.743.996 2.051.760 6.702.416 7.523.120 7.523.120 7.523.120

Thermal energy cost: 1.079.225 1.269.676 2.316.197 2.500.877 2.500.877 2.500.877

Vetniskostnaður 0 0 0 0 0 0

Catalyst cost 1.401.099 1.648.352 5.384.615 6.043.956 6.043.956 6.043.956

Royalty: 133.661 157.249 513.679 576.579 576.579 576.579

16.189.387 19.046.338 58.918.425 66.033.990 65.210.000 64.605.605

58% 58% 54% 54% 54% 53%

Fixed cost:

Salaries and wages 1.230.000 1.230.000 1.650.000 1.650.000 1.650.000 1.650.000

Maintenance 720.000 720.000 1.872.000 1.872.000 1.872.000 1.872.000

Insurance 135.000 135.000 351.000 351.000 351.000 351.000

Storage Tank Rental 200.000 200.000 600.000 600.000 600.000 600.000

Other fixed cost 416.040 416.040 759.720 759.720 759.720 759.720

2.701.040 2.701.040 5.232.720 5.232.720 5.232.720 5.232.720

Total costs 18.890.427 21.747.378 64.151.145 71.266.710 70.442.720 69.838.325

10% 8% 5% 4% 4% 4%

EBITDA: 7.841.860 9.702.372 38.584.705 44.049.040 44.873.030 45.477.425

28% 29% 36% 36% 37% 37%

Depreciation 1.811.000 1.811.000 4.708.600 4.708.600 4.708.600 4.708.600

6% 5% 4% 4% 4% 4%

Financial items: -130.000 15.362 -568.988 178.144 1.025.426 1.903.554

Profit before tax: 5.900.860 7.906.734 33.307.117 39.518.584 41.189.855 42.672.379

Used delopment cost against taxes/ rapid depreciation

21% 24% 31% 33% 34% 35%

Corporate tax(20%): 20% 1.180.172 1.581.347 6.661.423 7.903.717 8.237.971 8.534.476

Profit/loss: 4.720.688 6.325.387 26.645.693 31.614.867 32.951.884 34.137.903

17% 19% 25% 26% 27% 28%
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Table 34 - Profit and Loss / Holland 

Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

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

Total sales - CIF: 42.208.875 49.657.500 124.695.500 137.937.500 137.937.500 137.937.500

Marketing cost: 1.688.355 1.986.300 4.987.820 5.517.500 5.517.500 5.517.500

Total sales, net 40.520.520 47.671.200 119.707.680 132.420.000 132.420.000 132.420.000

Variable cost:

Cost of raw material: 14.711.538 17.307.692 43.461.538 48.076.923 48.076.923 48.076.923

Seafreight cost: 0 0 0 0 0 0

Product trucking cost: 0 0 0 0 0 0

Tarrif 0 0 0 0 0 0

Electrical cost: 874.115 1.028.370 2.582.351 2.856.583 2.856.583 2.856.583

Thermal energy cost: 2.943.340 3.462.752 8.695.356 9.618.757 9.618.757 9.618.757

Vetniskostnaður 685.746 806.760 2.025.864 2.241.000 2.241.000 2.241.000

Catalyst cost 2.101.648 2.472.527 6.208.791 6.868.132 6.868.132 6.868.132

Royalty: 405.205 476.712 1.197.077 1.324.200 1.324.200 1.324.200

21.721.592 25.554.814 64.170.978 70.985.595 70.985.595 70.985.595

51% 51% 51% 51% 51% 51%

Fixed cost:

Salaries and wages 1.230.000 1.230.000 1.650.000 1.650.000 1.650.000 1.650.000

Maintenance 815.360 815.360 1.834.560 1.834.560 1.834.560 1.834.560

Insurance 152.880 152.880 343.980 343.980 343.980 343.980

Storage Tank Rental 200.000 200.000 600.000 600.000 600.000 600.000

Other fixed cost 438.688 438.688 750.828 750.828 750.828 750.828

2.836.928 2.836.928 5.179.368 5.179.368 5.179.368 5.179.368

Total costs 24.558.520 28.391.742 69.350.346 76.164.963 76.164.963 76.164.963

7% 6% 4% 4% 4% 4%

EBITDA: 15.962.000 19.279.458 50.357.334 56.255.037 56.255.037 56.255.037

38% 39% 40% 41% 41% 41%

Depreciation 1.929.200 1.929.200 4.340.700 4.340.700 4.340.700 4.340.700

5% 4% 3% 3% 3% 3%

Financial items: -226.614 76.399 -716.045 282.128 1.379.349 2.498.876

Profit before tax: 13.806.186 17.426.656 45.300.589 52.196.464 53.293.686 54.413.212

Used delopment cost against taxes/ rapid depreciation

33% 35% 36% 38% 39% 39%

Corporate tax(20%): 20% 2.761.237 3.485.331 9.060.118 10.439.293 10.658.737 10.882.642

Profit/loss: 11.044.949 13.941.325 36.240.471 41.757.172 42.634.949 43.530.570

26% 28% 29% 30% 31% 32%
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Fray Bentos, Uruguay: 

 

Table 35 - Profit and Loss / Uruguay 

10.4 Sensitivity Analysis 

10.4.1 Crude Glycerin 

The chart below shows how changes in Crude Glycerin prices affect NPV and IRR of the project. 

Should Crude Glycerin prices (alone) rise, both NPV and IRR will decrease. As Crude Glycerin is a 

major factor in raw materials, the overall financial outcome of this project is sensitive to changes in 

price. 

Helguvik, Iceland: 

Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

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

Total sales - CIF: 42.208,88 49.657,50 124.695,50 137.937,50 137.937,50 137.937,50

Marketing cost: 2.110,44 2.482,88 6.234,78 6.896,88 6.896,88 6.896,88

Total sales, net 40.098,43 47.174,63 118.460,73 131.040,63 131.040,63 131.040,63

Variable cost:

Cost of raw material: 12.347,18 14.526,10 36.476,65 40.350,27 40.350,27 40.350,27

Seafreight cost: 5.730,48 6.741,74 13.543,40 14.981,63 13.108,93 11.735,30

Product trucking cost: 124,14 146,04 366,73 405,67 405,67 405,67

Tarrif 6.331,33 7.448,63 18.704,33 20.690,63 20.690,63 20.690,63

Electrical cost: 624,37 734,55 1.844,54 2.040,42 2.040,42 2.040,42

Thermal energy cost: 1.177,34 1.385,10 3.478,14 3.847,50 3.847,50 3.847,50

Vetniskostnaður 514,31 605,07 1.519,40 1.680,75 1.680,75 1.680,75

Catalyst cost 2.101,65 2.472,53 6.208,79 6.868,13 6.868,13 6.868,13

Royalty: 400,98 471,75 1.184,61 1.310,41 1.310,41 1.310,41

29.351,77 34.531,50 83.326,58 92.175,42 90.302,71 88.929,08

70% 70% 67% 67% 65% 64%

Fixed cost:

Salaries and wages 1.230.000 1.230.000 1.650.000 1.650.000 1.650.000 1.650.000

Maintenance 915.200 915.200 2.059.200 2.059.200 2.059.200 2.059.200

Insurance 171.600 171.600 386.100 386.100 386.100 386.100

Storage Tank Rental 200.000 200.000 300.000 300.000 600.000 600.000

Other fixed cost 462.400 462.400 804.180 804.180 804.180 804.180

2.979.200 2.979.200 5.199.480 5.199.480 5.499.480 5.499.480

Total costs 32.330.972 37.510.697 88.526.055 97.374.895 95.802.191 94.428.565

7% 6% 4% 4% 4% 4%

EBITDA: 7.767.459 9.663.928 29.934.670 33.665.730 35.238.434 36.612.060

18% 19% 24% 24% 26% 27%

Depreciation 2.178.800 2.178.800 4.902.300 4.902.300 4.902.300 4.902.300

5% 4% 4% 4% 4% 4%

Financial items: -346.618 -201.143 -1.427.116 -795.189 -60.093 719.963

Profit before tax: 5.242.041 7.283.986 23.605.253 27.968.241 30.276.041 32.429.723

Used delopment cost against taxes/ rapid depreciation

12% 15% 19% 20% 22% 24%

Corporate tax(23%): 20% 1.048.408 1.456.797 4.721.051 5.593.648 6.055.208 6.485.945

Profit/loss: 4.193.633 5.827.189 18.884.203 22.374.593 24.220.833 25.943.778

10% 12% 15% 16% 18% 19%
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Table 36 - Sensitivity Analysis - Crude Glycerin / Iceland 

Delfzijl, Holland: 

 

Table 37 - Sensitivity Analysis - Crude Glycerin / Holland 

Fray Bentos, Uruguay: 

 

Table 38 - Sensitivity Analysis - Crude Glycerin / Uruguay 

10.4.2 Propylene Glycol: 

The chart below shows how changes in Propylene Glycol prices affect NPV and IRR of the project. 

Should Propylene Glycol (alone) rise, both NPV and IRR will increase. As Propylene Glycol is the 

single biggest output in production and sale, the overall outcome of the project is sensitive to 

changes in price. 

Helguvik, Iceland: 

Crude Glycerin

MEUR

Index Price NPV IRR

€/t 75.603.297 67,0%

80 224 96.460.631 78,8%

90 252 86.031.964 73,0%

100 280 75.603.297 67,0%

110 308 65.174.630 60,8%

120 336 54.745.964 54,5%

130 364 44.317.297 47,9%

140 392 33.888.630 41,0%
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Crude Glycerin

Index Price NPV IRR

€/t 110.598.292 100,58%

80 224 135.217.356 116,08%

90 252 122.907.824 108,40%

100 280 110.598.292 100,58%

110 308 98.288.759 92,60%

120 336 85.979.227 84,42%

130 364 73.669.695 76,02%

140 392 61.360.163 67,34%
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Index Price NPV IRR

€/t 52.044.639 54,51%

80 188 72.707.068 67,77%

90 212 62.375.853 61,23%

100 235 52.044.639 54,51%

110 259 41.713.424 47,55%

120 282 31.382.210 40,29%

130 306 21.050.995 32,64%

140 329 10.719.781 24,43%
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Table 39 - Sensitivity Analysis - Propylene Glycol / Iceland 

Delfzijl, Holland: 

 

Table 40 - Sensitivity Analysis - Propylene Glycol / Holland 

Fray Bentos, Uruguay: 

 

Table 41 - Sensitivity Analysis - Propylene Glycol / Uruguay 

10.4.3 Investment: 

The chart below shows how changes in Investment amounts affect NPV and IRR of the project. 

Should the investment amount increase, both NPV and IRR will decrease.  

Helguvik, Iceland: 

Proplylene Glycol

Index Price NPV IRR

75.603.297 67,0%

80 920 26.840.274 36,5%

90 1035 51.221.786 52,6%

100 1150 75.603.297 67,0%

110 1265 99.984.809 80,4%

120 1380 124.366.320 93,1%

130 1495 148.747.831 105,3%

140 1610 173.129.343 117,0%
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Proplylene Glycol

Index Price NPV IRR

€/t 110.598.292 100,58%

80 920 51.605.093 61,07%

90 1035 81.101.692 81,64%

100 1150 110.598.292 100,58%

110 1265 140.094.891 118,47%

120 1380 169.591.490 135,58%

130 1495 199.088.090 152,11%

140 1610 228.584.689 168,16%
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Proplylene Glycol

Index Price NPV IRR

€/t 52.044.639 54,51%

80 920 5.112.519 19,78%

90 1035 28.578.579 38,52%

100 1150 52.044.639 54,51%

110 1265 75.510.699 69,06%

120 1380 98.976.759 82,71%

130 1495 122.442.819 95,73%

140 1610 145.908.879 108,27%
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Table 42 - Sensitivity Analysis - Investment / Iceland 

Delfzijl, Holland: 

 

Table 43 - Sensitivity Analysis - Investment / Holland 

Fray Bentos, Uruguay: 

 

Table 44 - Sensitivity Analysis - Investment / Uruguay 

10.4.4 Electricity 

The chart below shows how changes in electricity prices affect NPV and IRR of the project. Should 

electricity prices rise, both NPV and IRR will decrease. As Electricity cost is a substantial share of 

total production costs, the overall financial outcome is sensitive to changes in price. 

Helguvik, Iceland: 

Investment

Index Investment NPV IRR

EUR 75.603.297 67,0%

80 14.400.000 82.640.377 79,7%

90 16.200.000 79.121.837 72,9%

100 18.000.000 75.603.297 67,0%

110 19.800.000 72.084.757 61,9%

120 21.600.000 68.566.217 57,4%

130 23.400.000 65.047.677 53,3%

140 25.200.000 61.529.136 49,7%
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Investment

Index Investment NPV IRR

EUR 110.598.292 100,58%

80 16.307.200 117.424.303 118,58%

90 18.345.600 114.011.297 108,90%

100 20.384.000 110.598.292 100,58%

110 22.422.400 107.185.286 93,35%

120 24.460.800 103.772.280 86,98%

130 26.499.200 100.359.274 81,33%

140 28.537.600 96.946.268 76,26%
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Investment

Index Investment NPV IRR

EUR 52.044.639 54,51%

80 18.304.000 59.706.489 66,08%

90 20.592.000 55.875.564 59,88%

100 22.880.000 52.044.639 54,51%

110 25.168.000 48.213.714 49,78%

120 27.456.000 44.382.789 45,56%

130 29.744.000 40.551.864 41,76%

140 32.032.000 36.720.939 38,31%
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Table 45 - Sensitivity Analysis - Electricity / Iceland 

Delfzijl, Holland: 

 

Table 46 - Sensitivity Analysis - Electricity / Holland 

Fray Bentos, Uruguay: 

 

Table 47 - Sensitivity Analysis - Electricity / Uruguay 

10.4.5 Sea Freight: 

The chart below shows how changes in Sea freight cost affect NPV and IRR of the project. Should 

sea freight cost increase, both NPV and IRR will decrease. Uruguay is most sensitive to sea freight 

cost as this is the longest distance from market, while Delfzijl is not affected as there is no sea 

freight required. 

Helguvik, Iceland: 

Electricity

Index Price NPV IRR

 € cent/KW 75.603.297 67,0%

80 0,0320 79.312.131 69,1%

90 0,0360 77.457.714 68,1%

100 0,0400 75.603.297 67,0%

110 0,0440 73.748.880 65,9%

120 0,0480 71.894.463 64,8%

130 0,0520 70.040.046 63,7%

140 0,0560 68.185.628 62,6%
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Electricity

Index Price NPV IRR

 € cent/KW 110.598.292 100,58%

80 0,0560 112.061.081 101,52%

90 0,0630 111.329.686 101,05%

100 0,0700 110.598.292 100,58%

110 0,0770 109.866.897 100,11%

120 0,0840 109.135.502 99,64%

130 0,0910 108.404.108 99,17%

140 0,0980 107.672.713 98,70%
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Electricity

Index Price NPV IRR

 € cent/KW 52.044.639 54,51%

80 0,0400 53.089.488 55,20%

90 0,0450 52.567.064 54,85%

100 0,0500 52.044.639 54,51%

110 0,0550 51.522.214 54,16%

120 0,0600 50.999.789 53,81%

130 0,0650 50.477.365 53,47%

140 0,0700 49.954.940 53,12%
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Table 48 - Sensitivity Analysis - Sea Freight / Iceland 

Delfzijl, Holland: 

 

Table 49 - Sensitivity Analysis - Sea Freight / Holland 

Fray Bentos, Uruguay: 

 

Table 50 - Sensitivity Analysis - Sea Freight / Uruguay 

10.4.6 Steam 

The chart below shows how changes in steam prices affect NPV and IRR of the project. Should 

steam prices rise, both NPV and IRR will decrease. As steam cost is a substantial share of total pr 

production costs, the overall financial outcome is sensitive to changes in price. 

Helguvik, Iceland:  

Sea Freight

Index Price NPV IRR

€/MT 75.603.297 67,0%

80 32 78.578.245 69,0%

90 36 77.090.771 68,0%

100 40 75.603.297 67,0%

110 44 74.115.823 66,0%

120 48 72.628.349 65,0%

130 52 71.140.875 64,1%

140 56 69.653.401 63,1%
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Sea Freight

Index Price NPV IRR

€/MT 110.598.292 100,58%

80 0,0000 110.598.292 100,58%

90 0,0000 110.598.292 100,58%

100 0,0000 110.598.292 100,58%

110 0,0000 110.598.292 100,58%

120 0,0000 110.598.292 100,58%

130 0,0000 110.598.292 100,58%

140 0,0000 110.598.292 100,58%
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Sea Freight

Index Price NPV IRR

€/MT 52.044.639 54,51%

80 64,0000 59.157.590 59,73%

90 72,0000 55.601.114 57,12%

100 80,0000 52.044.639 54,51%

110 88,0000 48.488.163 51,89%

120 96,0000 44.931.688 49,26%

130 104,0000 41.375.213 46,63%

140 112,0000 37.818.737 43,99%
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Table 51 - Sensitivity Analysis - Steam / Iceland 

Delfzijl, Holland: 

 

Table 52 - Sensitivity Analysis - Steam / Holland 

Fray Bentos, Uruguay: 

 

Table 53 - Sensitivity Analysis - Steam / Uruguay 

10.4.7 Hydrogen 

The chart below shows how changes in Hydrogen prices affect NPV and IRR of the project. Should 

Hydrogen prices rise, both NPV and IRR will decrease.  As Hydrogen will not be used for the 

Production in Iceland, the project is not sensitive for changes in Hydrogen prices but as Hydrogen 

shall be used in Holland and Uruguay this will have impact on NPV and IRR.  

Helguvik, Iceland: 

Steam

Index Price NPV IRR

€/MT 75.603.297 67,0%

80 8,8 76.427.620 67,7%

90 9,9 76.015.459 67,3%

100 11,0 75.603.297 67,0%

110 12,1 75.191.136 66,7%

120 13,2 74.778.974 66,3%

130 14,3 74.366.812 66,0%

140 15,4 73.954.651 65,6%
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Steam

Index Price NPV IRR

€/MT 110.598.292 100,58%

80 16,0000 115.523.831 103,73%

90 18,0000 113.061.061 102,16%

100 20,0000 110.598.292 100,58%

110 22,0000 108.135.522 99,00%

120 24,0000 105.672.752 97,41%

130 26,0000 103.209.982 95,81%

140 28,0000 100.747.212 94,21%
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Steam

Index Price NPV IRR

€/MT 52.044.639 54,51%

80 6,4000 54.014.855 55,80%

90 7,2000 53.029.747 55,16%

100 8,0000 52.044.639 54,51%

110 8,8000 51.059.531 53,85%

120 9,6000 50.074.423 53,20%

130 10,4000 49.089.315 52,54%

140 11,2000 48.104.207 51,88%
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Table 54 - Sensitivity Analysis - Hydrogen / Iceland 

Delfzijl, Holland: 

 

Table 55 - Sensitivity Analysis - Hydrogen / Holland 

Fray Bentos, Uruguay: 

 

Table 56 - Sensitivity Analysis - Hydrogen / Uruguay 

10.4.8 Tariffs 

The chart below shows how changes in Tarrif levels affect NPV and IRR of the project. Should 

Hydrogen prices rise, both NPV and IRR will decrease.  As there are no tarrifs on sale from Iceland 

and Holland to Europe, these projects are not sensitive for Tarrif levels. The project in Uruguay is 

sensitive for this as there is a 15% tariff on sales to Europe. 

Helguvik, Iceland: 

Hydrogen - not relevant for 1 st phase Iceland using electrolyses 

Index Price NPV IRR

€/MT 75.603.297 67,0%

80 640 75.603.297 67,0%

90 720 75.603.297 67,0%

100 800 75.603.297 67,0%

110 880 75.603.297 67,0%

120 960 75.603.297 67,0%

130 1.040 75.603.297 67,0%

140 1.120 75.603.297 67,0%
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Hydrogen 

Index Price NPV IRR

€/MT 110.598.292 100,58%

80 640,0000 111.745.855 101,32%

90 720,0000 111.172.073 100,95%

100 800,0000 110.598.292 100,58%

110 880,0000 110.024.510 100,22%

120 960,0000 109.450.728 99,85%

130 1.040,0000 108.876.946 99,48%

140 1.120,0000 108.303.164 99,11%
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Hydrogen 

Index Price NPV IRR

€/MT 52.044.639 54,51%

80 480,0000 52.905.311 55,07%

90 540,0000 52.474.975 54,79%

100 600,0000 52.044.639 54,51%

110 660,0000 51.614.302 54,22%

120 720,0000 51.183.966 53,94%

130 780,0000 50.753.630 53,65%

140 840,0000 50.323.294 53,36%
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Table 57 - Sensitivity Analysis - Tariffs / Iceland 

Delfzijl, Holland: 

 

Table 58 - Sensitivity Analysis - Tariffs / Holland 

Fray Bentos, Uruguay: 

 

Table 59 - Sensitivity Analysis - Tariffs / Uruguay 

  

Tarrifs - not relevant for Iceland to Europe

Index Tariff NPV IRR

75.603.297 67,0%

80 0,0000 75.603.297 67,0%

90 0,0000 75.603.297 67,0%

100 0,0000 75.603.297 67,0%

110 0,0000 75.603.297 67,0%

120 0,0000 75.603.297 67,0%

130 0,0000 75.603.297 67,0%

140 0,0000 75.603.297 67,0%
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Tarrifs

Index Tariff NPV IRR

110.598.292 100,58%

80 0,0000 110.598.292 100,58%

90 0,0000 110.598.292 100,58%

100 0,0000 110.598.292 100,58%

110 0,0000 110.598.292 100,58%

120 0,0000 110.598.292 100,58%

130 0,0000 110.598.292 100,58%

140 0,0000 110.598.292 100,58%
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Tarrifs

Index Tariff NPV IRR

52.044.639 54,51%

80 0,1200 62.639.822 61,40%

90 0,1350 57.342.231 57,98%

100 0,1500 52.044.639 54,51%

110 0,1650 46.747.047 50,97%

120 0,1800 41.449.455 47,37%

130 0,1950 36.151.863 43,68%

140 0,2100 30.854.272 39,91%
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11 Funding 

Financing plans for all projects include both issuance of equity shares and the issuance of bonds. 

For Phase 1 the aim is to get finance from investors up to 75-85% of the total amount required. It is 

assumed that loan capital shall be 15-25% of the required capital and preferably from Godavari as 

a bridge loan for the Dutch project. As production after Phase 2 is expected to generate profit, the 

need for equity capital is less and more can be funded with lending or issuance of bonds. 

It is assumed the equity issuance shall be in the form of a Convertible Bond. A convertible bond 

gives the owner the right to acquire the stock from the issuer without having to go into the market. 

As convertible bonds are classified as subordinated debt they include more risk for the owner then 

on a regular bond and therefore the owner will require a higher rate of return then on 

unsubordinated debt. 

As has been explained the project is split into two Phases. The split between equity and loan capital 

is as follows for the different projects: 

11.1 Helguvik, Iceland 

 

Table 60 - Equity/Loan Ratio / Iceland 

 

Loans are expected to have 8 years maturity with a 6% premium over Libor rates. Below are 

interest rate calculation based on the lending assumptions. 

Equity:

Investment

Euro % Euro % Euro

Phase 1 18.000.000 100% 15.300.000 15% 2.700.000

Phase 2 28.800.000 100% 14.400.000 50% 14.400.000

Equity Loan capital
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Table 61 - Interest Payments / Iceland 

 

Initial financial need is 1.000.000 Million Euro. That is to cover project preparations, establishing 

legal entity at the locations, finalizing all necessary and binding contracts (raw material supplies, 

site and land usage, utilities, energy, etc), and execution of front end engineering, permitting, 

public relations and structuring general finance of the whole project.  AGC plans to get up to 10 

financial partners who would invest about 100.000 Euro each for the preparations phase.  These 

investors are being offered a convertible bond with 10% annual interest rate and with 37,5% 

average discount to the closed offering share price when the closed offering for the financing round 

for the phase I of the project is being offered, projected one year from now.  Phase II and III are 

geared towards debt financing with minimal issue of new share, which could lead to sharp increase 

of stock prices.  

The exit for smaller investors will likely be trade selling to a larger chemical company that may join 

as partners initially or as investors at later stages in the project, by Phase II or Phase III of the 

project.  

11.2 Delfzijl, Holland 

 

Table 62 - Equity/Loan Ratio / Holland 

 

Interest rate:

Euro loans: Libor: 0,17% Premium: 6,00% Total: 6,17%

Euro deposits: Total: 2,06%

Income:

Estimated length of time of receivables: 2 months 16,67% of the annual income

Cost:

Estimated length of time of payables: 1 months 8,33% of the annual cost 8 years

Yerar Beginning of 0 1 2 3 4 5 6 7 8 9 10

Loan 1+fi rs t year interst 2.877.544

Principal -359.693 -359.693 -359.693 -359.693 -359.693 -359.693 -359.693 -359.693

Interests : -177.544 -155.351 -133.158 -110.965 -88.772 -66.579 -44.386 -22.193

Loan 2 + fi rs t year interest 15.346.904

Principal -1.918.363 -1.918.363 -1.918.363 -1.918.363 -1.918.363 -1.918.363 -1.918.363 -1.918.363

Interests : -946.904 -828.541 -710.178 -591.815 -473.452 -355.089 -236.726 -118.363

* Loans  are paid out at the beginning of the year and accrue interest that year. 

Equity:

Investment

Euro % Euro % Euro

Phase 1 20.384.000 100% 15.288.000 25% 5.096.000

Phase 2 25.480.000 100% 5.096.000 80% 20.384.000

Equity Loan capital
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Table 63 - Interest Payments / Holland 

11.3 Fray Bentos, Uruguay 

 

Table 64 - Equity/Loan Ratio / Uruguay 

 

Table 65 - Interest Payments / Uruguay 

11.4 Off shore Icelandic Krona 

The plan is to use available offshore króna funds held by non-Icelandic residents which the Central 

Banks of Iceland will authorize to be used in long-term investments in Iceland. The availability of 

these funds is due to the liberalization strategy the Central Bank of Iceland has introduced. 

First phase of this liberalization strategy provides for measures to reduce distressed investors’ 

offshore USK holdings and channel offshore ISK into the Icelandic economy and the Treasury’s 

long‐term funding. The range of investment opportunities involving offshore ISK will be expanded 

Interest rate:

Euro loans: Libor: 0,17% Premium: 6,00% Total: 6,17%

Euro deposits: Total: 2,06%

Income:

Estimated length of time of receivables: 2 months 16,67% of the annual income

Cost:

Estimated length of time of payables: 1 months 8,33% of the annual cost 8 years

Yerar Beginning of 0 1 2 3 4 5 6 7 8 9 10

Loan 1+fi rs t year interst 5.431.099

Principal -678.887 -678.887 -678.887 -678.887 -678.887 -678.887 -678.887 -678.887

Interests : -335.099 -293.211 -251.324 -209.437 -167.549 -125.662 -83.775 -41.887

Loan 2 + fi rs t year interest 21.724.395

Principal -2.715.549 -2.715.549 -2.715.549 -2.715.549 -2.715.549 -2.715.549 -2.715.549 -2.715.549

Interests : -1.340.395 -1.172.846 -1.005.296 -837.747 -670.198 -502.648 -335.099 -167.549

* Loans  are paid out at the beginning of the year and accrue interest that year. 

Equity:

Investment

Euro % Euro % Euro

Phase 1 22.880.000 100% 17.160.000 25% 5.720.000

Phase 2 28.600.000 100% 5.720.000 80% 22.880.000

Equity Loan capital

Interest rate:

Euro loans: Libor: 0,17% Premium: 6,00% Total: 6,17%

Euro deposits: Total: 2,06%

Income:

Estimated length of time of receivables: 2 months 16,67% of the annual income

Cost:

Estimated length of time of payables: 1 months 8,33% of the annual cost 8 years

Yerar Beginning of 0 1 2 3 4 5 6 7 8 9 10

Loan 1+fi rs t year interst 6.096.131

Principal -762.016 -762.016 -762.016 -762.016 -762.016 -762.016 -762.016 -762.016

Interests : -376.131 -329.115 -282.098 -235.082 -188.066 -141.049 -94.033 -47.016

Loan 2 + fi rs t year interest 24.384.525

Principal -3.048.066 -3.048.066 -3.048.066 -3.048.066 -3.048.066 -3.048.066 -3.048.066 -3.048.066

Interests : -1.504.525 -1.316.460 -1.128.394 -940.328 -752.263 -564.197 -376.131 -188.066

* Loans  are paid out at the beginning of the year and accrue interest that year. 
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in a controlled way while the present controls remain in effect and are fully enforced. (Central 

Bank of Iceland, 2011)   

To begin with, action will be taken to reduce non‐residents’ offshore krona holdings by authorizing 

the exchange of such holdings, in two steps, for residents’ FX holdings, without depleting the 

Central Bank’s foreign exchange reserves, and then directing those holdings into long‐term 

investments in Icelandic Treasury bonds, domestic corporate equity, real estate, and other long‐

term assets. The strategy lists the various options that will be authorized in this area and outlines 

the requirements that must be met, but without describing the technical implementation in minute 

detail. The guiding principle in the strategy is to create conditions so that distressed investors can 

sell their ISK assets to investors with a longer investment horizon and the capacity to invest in a 

greater range of assets; for example, through direct investment in the domestic economy. The steps 

will be implemented with an eye to minimizing the risk of foreign exchange market instability, 

which could place excessive strain on the foreign exchange reserves and cause financial stability 

concerns (notably, liquidity problems in the banking system). Finally, the remaining owners of 

offshore krona will be offered the chance to sell their ISK deposits for foreign exchange, subject to 

an exit levy, or to swap krona‐denominated Treasury bonds for Eurobonds issued by the Treasury. 

It is difficult to state when this phase will be concluded; this will be determined by the interplay of 

internal and external factor. (Central Bank of Iceland, 2011) 

Offshore Kronas will have been made available to invest in industry to increase foreign currency 

income in Iceland. The amount of offshore isk was at the in June 2011 550 billion isk or about 3,3 

billion euro.  According to the Central Bank of Iceland pending prior approval that money can be 

invested into Icelandic industries for at least 5 year term and up to 50% of the total capital needs. 

(Central Bank of Iceland, 2011) 
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12 Conclusion  

The purpose of this report was to create a business plan for Atlantic Green Chemicals proposed 

Chemical Plants in Iceland, Holland and Uruguay. 

The research question put forward in this report was the following: 

What is the expected financial profitability of Atlantic Green Chemical’s proposed Chemical Plants in 

Helguvík, Iceland, Delfzijl, Holland and Fray Bentos, Uruguay and does the short and medium term 

risks in fluctuations of prices and price forecasts of both inputs mainly glycerin and sale prices of 

propylene glycols offer acceptable risk level to proceed with these projects?   

Here it has been assumed that prices for hydrogen, steam and electricity are derived from long 

term contracts, which results in very low price fluctuations. 

A business was created that describes the mission and vision of Atlantic Green Chemicals, the 

market opportunity and analysis for the glycols and alcohols production, the process of the 

Glycerin to Glycols production, possible site locations, initial growth strategies, investment plans, 

financial projections and funding suggestions.   

Using the recognized methods for project planning and financial evaluations the major conclusions 

of this report are that: 

Phase 1 of the Helguvik project is expected to return net present value 

(NPV@15%WACC): MEUR 17.2 and internal rate of return (IRR to equity): 41,2% 

using 85% equity ratio for 1phase and 50% equity ratio for the 2nd phase of financing. 

Scenario A using electrolizers: Total project in Helguvik is expected to return net 

present value (NPV@15%WACC): MEUR 75.6 and internal rate of return (IRR to 

equity): 67,0%. 

Scenario B using hydrogen from Sodium Chlorate Plant: Total project in Helguvik, is 

expected to return net present value (NPV@15%WACC): MEUR 94.2 and internal rate 

of return (IRR to equity): 87,3%.using 85% equity ratio for 1phase and 50% equity 

ratio for the 2nd phase of financing. 

Phase 1 of the Delfzijl project is expected return net present value (NPV@15%WACC): 

MEUR 44.5 and internal rate of return (IRR to equity): 77,3% using 75% equity ratio 

for 1phase and 20% equity ratio for the 2nd phase of financing. 
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Total project in Delfzijl is expected to return net present value (NPV@15%WACC): 

MEUR 110.6 and internal rate of return (IRR to equity): 100,6%. 

Phase 1 of the Fray Bentos project is expected to return net present value 

(NPV@15%WACC): MEUR 16.4 and internal rate of return (IRR to equity): 35,9% 

using 75% equity ratio for 1phase and 20% equity ratio for the 2nd phase of financing. 

Total project in Fray Bentos in expected to return net present value 

(NPV@15%WACC): MEUR 52.0 and internal rate of return (IRR to equity): 54,5%. 

These numbers suggest that all projects meet the required cut off rate of 50% internal rate of 

return. The Delfzijl project meets this rate for both Phase 1 and 2 whereas both Helguvik and Fray 

Bentos only reach this by adding Phase 2.  What lowers the risk considerably for the sales is that 

AGC has confirmation from two companies that they will guarantee all sales of PG.  

It is recommended that Atlantic Green Chemicals start with Phase 1 in Delfzijl (45.000 ton 

production) as this gives the greatest return. Building a chemical plant in Delfzijl could also be 

considered less risky than Helguvik as the intended site is within a large Chemical Park in with 

most infrastructures in place. There is also some uncertainty in regarding availability of steam for 

the second phase of the Helguvik plant as Icelandic Silicon Corporations that will provide the steam 

has yet (April 2012) to finalize financing for the plant in Helguvik. Three other factors also support 

that the first project in Delfzijl:  If AGC will build a plant in Delfizil it will in cooperation with strong 

Industrial Partners such as Godivari bio-refineries/Somaiya Group whom AGC/IPD have worked 

with for four years and most  likely Helm and Vinmar that are also large chemical distributors.  As 

Holland is the one of the largest market for chemicals, a plant is Delfizil is both very close to the 

market for speedy delivery in small quantities that can take advantage of lucrative spot market and 

also eliminates double inventory system at the market place and at the plant site.  

Next step after the commissioning and startup of phase 1 of Delfzijl the first phase of Helguvik 

plant can be (30.000 ton production) and leverage on the experience from the build and 

production in Delfzijl. As the Delfzijl project is expected to quickly yield good returns, funds from 

that production could be used to fund the or be used as collateral to fund the first phase of 

Helguvik. Furthermore, most processes, engineering design and equipment designs can be reused 

for that plan. This can lead to considerable savings as the total design cost for small size plant can  

extent to 10% of the total Capex. 

After completion of phase 1 in Helguvik the phase 2 in Delfzijl (80.000 ton production) and after 

startup of Phase 2 in Delfzijl, phase 2 in Helguvik (80.000 ton production) can start.  It is estimated 

that this total process of completing two factories to scale could take up to 9 years to finish. 
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It is suggested that AGC works towards persuading Kemira to start Production in Helguvik as the 

Helguvik project would be far more profitable if AGC would have access to Hydrogen at affordable 

price as would likely be the case should Kemira operate in Helguvik. Cooperation with Kemira in 

Helguvik, could also provide foundation for further cooperation, like for example in Fray Bentos, 

Uruguay. 

It is suggested that further studies are made on the Fray Bentos project before going ahead. Phase 

1 only does not meet the cut off criteria of 50% IRR. It should be further analyzed if the production 

could be sold to neighboring countries of Argentina or Brazil to avoid the high tariffs into Europe 

and the high sea freight cost. All figures, prices and calculations for Helguvik and Delzjil are well 

referenced from recent sources from vendors, experts or equivalent cases. However, equivalent 

prices for Fray Bentos are based on best estimate and do not offer the same level of accuracy. 

Prices and calculations for Helguvik and Delfzijl are presented here with -10/+35% accuracy, but 

prices and calculations for Fray Bentos are presented with -20/+50% accuracy level. All cases 

assume that prices are sold into markets in Europe, which levy 15% tariff from South American 

countries. What has not been calculated how valuations would change if the produced would be 

sold into markets within South and Latin America where no tariff levies apply.  
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16 Appendix 

16.1 Appendix 1: Electrical and thermal consumption 

16.1.1 Helguvik, Iceland 

 

Phase 1 Phase 2 Total

Electrical consumption- full capacity: kW 6.180 16.480 22.660

Numer of hours: 8.300 8.300

Gigawatthours: 51,3 136,8 188,1

Electrical cost - Euro/kWh 0,04 0,04

Total cost at full capacity: Euro 2.051.760 5.471.360 7.523.120

Thermal power  consumption: kW 8.499 22.663 31.161

Converted to steam equiv. (t/h, 12 bar): t/h 14 37 51

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 11 4

Total thermal power cost af full capacity: Euro 1.269.676 1.231.201 2.500.877

Hydrogen Nm3/h 0 0

Hydrogen kg/h 0 0

Numer of hours: 8.300 8.300

Hydrogen consumption kg 0 0

Total hydrogen cost Euro/MT -Euro/kWh 800,00 800,00

Total Hydrogen cosst at full capacity: Euro 0 0 0



97 
 

 

Power 

Consumption

Installed 

Power

kW kW

Hydrogen electrolyser for a 2 x 480 Nm3/h, 30 kt production capacity 5.000 9.000

Main hydrogen compressor 250 300

Auxiliary compressor 80 100

Vapour compressor(MVR) 300 400

Circulation pump, water removal unit 15 20

Main feed pump 50 30

Cooling water circulation pump 45 60

Distillation tower-1 5 7

Distillation tower-2 20 25

Distillation tower-3 10 15

Distillation tower-4 10 10

Thin film evaporator 40 50

Lights, ventilation etc. 30 40

Various systems 300 400

Office, controls etc. 25 30

Intermediate sum 1.180 1.487

Contingency 10% 618 1048,7

Total 6.180 10.487

Total without electrolyser 1.180 1.487

Steady State 

Consumption

Installed 

Capacity

kW kW

Feed-pre heater 350 455

Alcohol column 300 390

Water removal – glycol concentrator 1.200 1560

Glycol evaporator 600 780

Water stripper 200 260

Main product splitter 3.500 4550

Ethylene glycol concentrator 300 390

Glycerine evaporator 100 130

Diverse heaters 840 1092

Intermediate sum 7.390 9.607

Contingency 15% 1.109 1.441

Total 8.499 11.048

Total steam equivalent[t/h, 12 barg] 13,9 18,1

Power Consumer/Equipment/device

Steam or thermal power consumer
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16.1.2 Delfzijl, Holland 

 

Phase 1 Phase 2 Total

Electrical consumption- full capacity: kW 1.770 3.147 4.917

Numer of hours: 8.300 8.300

Gigawatthours: 14,7 26,1 40,8

Electrical cost - Euro/kWh 0,07 0,07

Total cost at full capacity: Euro 1.028.370 1.828.213 2.856.583

Thermal power  consumption: kW 12.748 22.663 35.410

Converted to steam equiv. (t/h, 12 bar): t/h 21 37 58

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 20 20

Total thermal power cost af full capacity: Euro 3.462.752 6.156.004 9.618.757

Hydrogen Nm3/h 1.350 2.400

Hydrogen kg/h 121,5 216

Numer of hours: 8.300 8.300

Hydrogen consumption kg 1.008.450 1.792.800

Total hydrogen cost Euro/MT -Euro/kWh 800,00 800,00

Total Hydrogen cosst at full capacity: Euro 806.760 1.434.240 2.241.000
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Power 

Consumption

Installed 

Power

kW kW

Hydrogen electrolyser for a 2 x 480 Nm3/h, 45 kt production capacity 0 0

Main hydrogen compressor 375 450

Auxiliary compressor 120 150

Vapour compressor(MVR) 450 600

Circulation pump, water removal unit 22,5 30

Main feed pump 75 45

Cooling water circulation pump 67,5 90

Distillation tower-1 7,5 10,5

Distillation tower-2 30 37,5

Distillation tower-3 15 22,5

Distillation tower-4 15 15

Thin film evaporator 60 75

Lights, ventilation etc. 45 60

Various systems 450 600

Office, controls etc. 37,5 45

Intermediate sum 1.770 2.231

Contingency 10% 177 223,05

Total 1.770 2.231

Total without electrolyser 1.770 2.231

Steady State 

Consumption

Installed 

Capacity

kW kW

Feed-pre heater 525 682,5

Alcohol column 450 585

Water removal – glycol concentrator 1.800 2340

Glycol evaporator 900 1170

Water stripper 300 390

Main product splitter 5.250 6825

Ethylene glycol concentrator 450 585

Glycerine evaporator 150 195

Diverse heaters 1.260 1638

Intermediate sum 11.085 14.411

Contingency 15% 1.663 2.162

Total 12.748 16.572

Total steam equivalent[t/h, 12 barg] 20,9 27,1

Power Consumer/Equipment/device

Steam or thermal power consumer
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16.1.3 Fray Bentos, Uruguay 

 

Phase 1 Phase 2 Total

Electrical consumption- full capacity: kW 1.770 3.147 4.917

Numer of hours: 8.300 8.300

Gigawatthours: 14,7 26,1 40,8

Electrical cost - Euro/kWh 0,05 0,05

Total cost at full capacity: Euro 734.550 1.305.867 2.040.417

Thermal power  consumption: kW 12.748 22.663 35.410

Converted to steam equiv. (t/h, 12 bar): t/h 21 37 58

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 8 8

Total thermal power cost af full capacity: Euro 1.385.101 2.462.402 3.847.503

Hydrogen Nm3/h 1.350 2.400

Hydrogen kg/h 121,5 216

Numer of hours: 8.300 8.300

Hydrogen consumption kg 1.008.450 1.792.800

Total hydrogen cost Euro/MT -Euro/kWh 800,00 800,00

Total Hydrogen cosst at full capacity: Euro 806.760 1.434.240 2.241.000
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Power 

Consumption

Installed 

Power

kW kW

Hydrogen electrolyser for a 2 x 480 Nm3/h, 45 kt production capacity 0 0

Main hydrogen compressor 375 450

Auxiliary compressor 120 150

Vapour compressor(MVR) 450 600

Circulation pump, water removal unit 22,5 30

Main feed pump 75 45

Cooling water circulation pump 67,5 90

Distillation tower-1 7,5 10,5

Distillation tower-2 30 37,5

Distillation tower-3 15 22,5

Distillation tower-4 15 15

Thin film evaporator 60 75

Lights, ventilation etc. 45 60

Various systems 450 600

Office, controls etc. 37,5 45

Intermediate sum 1.770 2.231

Contingency 10% 177 223,05

Total 1.770 2.231

Total without electrolyser 1.770 2.231

Steady State 

Consumption

Installed 

Capacity

kW kW

Feed-pre heater 525 682,5

Alcohol column 450 585

Water removal – glycol concentrator 1.800 2340

Glycol evaporator 900 1170

Water stripper 300 390

Main product splitter 5.250 6825

Ethylene glycol concentrator 450 585

Glycerine evaporator 150 195

Diverse heaters 1.260 1638

Intermediate sum 11.085 14.411

Contingency 15% 1.663 2.162

Total 12.748 16.572

Total steam equivalent[t/h, 12 barg] 20,9 27,1

Power Consumer/Equipment/device

Steam or thermal power consumer
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16.2 Appendix 2: Fundamentals 

16.2.1 Helguvik, Iceland 

 

 

1) Project timeline - capacity - investment:

Year/description: Phase 1 Phase 2 Total

(Fesibility study cost 1 M.euro)

Investment - EURO: 18.000.000 28.800.000 46.800.000

Capacity - tons(products): 30.000 80.000 110.000

-1 Design, permitting & procurement

0 Start of Construction

1 25.500 85% 25.500

2 30.000 100% 30.000

3 30.000 100% 68.000 85% 98.000

4 30.000 100% 80.000 100% 110.000

5 30.000 100% 80.000 100% 110.000

6 30.000 100% 80.000 100% 110.000

7 30.000 100% 80.000 100% 110.000

8 30.000 100% 80.000 100% 110.000

9 30.000 100% 80.000 100% 110.000

10 30.000 100% 80.000 100% 110.000

Production capacity in tpa

2) G2G - Raw material usage/Product(s) distribution

Distrib. Phase 1 Phase 2 Total

Raw material / products weight MT/year MT/year MT/year

Production capacity 30.000 80.000 110.000

Crude Glycerine(crude 80%) 41.209 109.890 151.099

Netto feedstock Glycerine(91% yield) 32.967 87.912 120.879

Methane 1,5 % of feed Glycerine 495 1.319 1.813

Methanol 2,0% 600 1.600 2.200

Ethanol+propanol 1,0% 300 800 1.100

Total Alcohols . 3,0% 900 2.400 3.300

Propyleneglycol 86,0% 25.800 68.800 94.600

Ethyleneglycol 11,0% 3.300 8.800 12.100

Total liquid Products. 100,0% 30.000 80.000 110.000

Total liquid products - excluding methane: 30.000 80.000 110.000
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3) Estimated product price and raw material price.

Euro/ton

Chemicals: Price Tons/a Phase 1 Phase 2 Total

Total value in Euro

Raw materials

Crude Glycerin (80 %), ex factory 280 NW-Europe 11.538.462 30.769.231 42.307.692

Glycols

Propylene glycol 1.150 NW-Europe 29.670.000 79.120.000 108.790.000

Ethylene glycol 850 NW-Europe 2.805.000 7.480.000 10.285.000

2.169 1083 32.475.000 86.600.000 119.075.000

Alcohols

Ethanol 700 NW-Europe 210.000 560.000 770.000

Methanol 700 NW-Europe 420.000 1.120.000 1.540.000

700 630.000 1.680.000 2.310.000

Gas

Methane (0,714 kg/Nm
3
) 400 NW-Europe 197.802 527.473 725.275

Total - without methane: 33.105.000 88.280.000 121.385.000

Total - average price pr MT 1.104 1.104 1.104

Total revenume - with methane 33.302.802 88.807.473 122.110.275

4) Freight cost - logistics:

Desription Euro/MT

NW-Europe-Iceland, liquid cargo 40 Seafreight is very sensi-

Trucking  - factory to harbour - liquid cargo 7,42 tive to size. 15 Euro/MT

Trucking & Storage  factory to depot - alcohols 25 for 15.000 t lots and 

Piping- factory to depot - methane 40 50 Euro/MTfor 1.250 t lots.

Seafreight is very sensitive to load size. Freight cost for 1.250 tons cargo lots is 50 Euro/MT wheres

freight cost for 25.000 tons lots is 15 Euro/MT.

5) Currency rates(ISK to:) used in this feasibility study:

USD 122,7

EUR 158,8

GBP 189,4

6) Investment estimate - phase 1 and 2:

Phase 1 - 30.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.500.000 8% 10,0%

Land, building and premises: 1.200.000 7% 3,0%

Storage tanks: 2.000.000 11% 10,0%

Hydrogen electrolyser: 3.800.000 21% 12,5%

Evaporators and distillation: 3.800.000 21% 10,0%

Other fixtures and fittings: 3.200.000 18% 10,0%

Contingency: 2.500.000 14% 10,0%

Total:  -10 % /+35% accuracy 18.000.000 100% 1.811.000 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 28.800.000 10,1%

Year 3-4
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7) Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 6.180 16.480 22.660

Numer of hours: 8.300 8.300

Gigawatthours: 51,3 136,8 188

Electrical cost -Euro/kWh 0,04 0,04

Total cost at full capacity: Euro 2.051.760 5.471.360 7.523.120

Thermal power  consumption: kW 8.499 22.663 31.161

Converted to steam equiv. (t/h, 12 bar): t/h 14 37 51

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 11 4

Total thermal power cost af full capacity: Euro 1.269.676 1.231.201 2.500.877

Tank storage rental (Euro Per Year) 300.000 800.000 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 77,6 206,9 284,5

Hydrogen consumption Phase 1 Phase 2 Total

Hydrogen Nm3/h 0 0 0

Hydrogen kg/h 0 0 0

Numer of hours: 8.300 8.300

Hydrogen consumption kg 0 0 0

Total hydrogen cost Euro/MT -Euro/kWh 0,00

Total Hydrogen cosst at full capacity: Euro 0 0 0

9) Employment - phase 1 + additional workers for expanding to phase 2:

Unit cost

Desription pr year Number Euro Number Euro

Mgn. Director 95.000 1 95.000

Production Dir. 95.000 1 95.000

Laboratory Dir. 75.000 1 75.000

Line staff 55.000 12 660.000 4 220.000

Mainenance 60.000 2 120.000 1 60.000

Quality assurance 45.000 2 90.000 1 45.000

Office workers 35.000 1 35.000 1 35.000

Various 30.000 2 60.000 2 60.000

Total: 22 1.230.000 9 420.000

Phase 2 - total staff and cost: 31 1.650.000

Phase 1 Phase 2

10) Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 5,0% of sales: 1.665.140 4.440.374 5.953.750

Tarrif: 0% of sales: 0 0 0

Royalty: 0,5% of sales 0,5% Euro per t product.: 165.525 441.400 606.925

Catalyst cost 40 Euro per t product.: 1.200.000 3.200.000 4.400.000
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16.2.2 Delfzijl, Holland 

 

 

11) Various fixed cost: Phase 1 Phase 2 Total

Maintenance: 4,0% of investment: 720.000 1.152.000 1.872.000

Insurance: 0,75% of investment: 135.000 216.000 351.000

Travels - staff: 7000 Euro per person 28.000 7.000 35.000

Telephone: 400 Euro  per person 8.800 3.600 12.400

IT system: 1700 Euro  per person 37.400 15.300 52.700

Security: estimate 60.000 15.000 75.000

Auditing and consulting: estimate 70.000 17.500 87.500

Various cost: estimate 211.840 285.280 497.120

Total - various fixed cost: 1.271.040 1.711.680 2.982.720

Percentage of total sales: 3,8% 1,9% 2,4%

1) Project timeline - capacity - investment:

Year/description: Phase 1 Phase 2 Total

(Fesibility study cost 1 M.euro)

Investment - EURO: 20.384.000 25.480.000 45.864.000

Capacity - tons(products): 45.000 80.000 125.000

-1 Design, permitting & procurement

0 Start of Construction

1 38.250 85% 38.250

2 45.000 100% 45.000

3 45.000 100% 68.000 85% 113.000

4 45.000 100% 80.000 100% 125.000

5 45.000 100% 80.000 100% 125.000

6 45.000 100% 80.000 100% 125.000

7 45.000 100% 80.000 100% 125.000

8 45.000 100% 80.000 100% 125.000

9 45.000 100% 80.000 100% 125.000

10 45.000 100% 80.000 100% 125.000

Production capacity in tpa
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2) G2G - Raw material usage/Product(s) distribution

Distrib. Phase 1 Phase 2 Total

Raw material / products weight MT/year MT/year MT/year

Production capacity 45.000 80.000 125.000

Crude Glycerine(crude 80%) 61.813 109.890 171.703

Netto feedstock Glycerine(91% yield) 49.451 87.912 137.363

Methane 1,5 % of feed Glycerine 742 1.319 2.060

Methanol 2,0% 900 1.600 2.500

Ethanol+propanol 1,0% 450 800 1.250

Total Alcohols . 3,0% 1.350 2.400 3.750

Propyleneglycol 86,0% 38.700 68.800 107.500

Ethyleneglycol 11,0% 4.950 8.800 13.750

Total liquid Products. 100,0% 45.000 80.000 125.000

Total liquid products - excluding methane: 45.000 80.000 125.000

3) Estimated product price and raw material price.

Euro/ton

Chemicals: Price Tons/a Phase 1 Phase 2 Total

Total value in Euro

Raw materials

Crude Glycerin (80 %), ex factory 280 NW-Europe 17.307.692 30.769.231 48.076.923

Glycols

Propylene glycol 1.150 NW-Europe 44.505.000 79.120.000 123.625.000

Ethylene glycol 850 NW-Europe 4.207.500 7.480.000 11.687.500

2.169 1083 48.712.500 86.600.000 135.312.500

Alcohols

Ethanol 700 NW-Europe 315.000 560.000 875.000

Methanol 700 NW-Europe 630.000 1.120.000 1.750.000

700 945.000 1.680.000 2.625.000

Gas

Methane (0,714 kg/Nm
3
) 400 NW-Europe 296.703 527.473 824.176

Total - without methane: 49.657.500 88.280.000 137.937.500

Total - average price pr MT 1.104 1.104 1.104

Total revenume - with methane 49.954.203 88.807.473 138.761.676

4) Freight cost - logistics:

Desription Euro/MT

NW-Europe-Iceland, liquid cargo 0 Seafreight is very sensi-

Trucking  - factory to harbour - liquid cargo 0 tive to size. 15 Euro/MT

Trucking & Storage  factory to depot - alcohols 0 for 15.000 t lots and 

Piping- factory to depot - methane 40 50 Euro/MTfor 1.250 t lots.

Seafreight is very sensitive to load size. Freight cost for 1.250 tons cargo lots is 50 Euro/MT wheres

freight cost for 25.000 tons lots is 15 Euro/MT.
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5) Currency rates(ISK to:) used in this feasibility study:

USD 122,7

EUR 158,8

GBP 189,4

6) Investment estimate - phase 1 and 2:

Phase 1 - 45.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.950.000 10% 10,0%

Land, building and premises: 1.560.000 8% 3,0%

Storage tanks: 624.000 3% 10,0%

Hydrogen electrolyser: 0 0% 12,5%

Evaporators and distillation: 6.240.000 31% 10,0%

Other fixtures and fittings: 5.460.000 27% 10,0%

Contingency: 4.550.000 22% 10,0%

Total:  -10 % /+35% accuracy 20.384.000 100% 1.929.200 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 25.480.000 9,5%

Year 3-4

7) Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 1.770 3.147 4.917

Numer of hours: 8.300 8.300

Gigawatthours: 14,7 26,1 41

Electrical cost -Euro/kWh 0,07 0,07

Total cost at full capacity: Euro 1.028.370 1.828.213 2.856.583

Thermal power  consumption: kW 12.748 22.663 35.410

Converted to steam equiv. (t/h, 12 bar): t/h 21 37 58

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 20 20

Total thermal power cost af full capacity: Euro 3.462.752 6.156.004 9.618.757

Tank storage rental (Euro Per Year) 200.000 600.000 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 116,4 206,9 323,3

Hydrogen consumption Phase 1 Phase 2 Total

Hydrogen Nm3/h 1.350 2.400 3.750

Hydrogen kg/h 121,5 216 338

Numer of hours: 8.300 8.300

Hydrogen consumption kg 1.008.450 1.792.800 2.801.250

Total hydrogen cost Euro/MT -Euro/kWh 800,00 800,00

Total Hydrogen cosst at full capacity: Euro 806.760 1.434.240 2.241.000
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9) Employment - phase 1 + additional workers for expanding to phase 2:

Unit cost

Desription pr year Number Euro Number Euro

Mgn. Director 95.000 1 95.000

Production Dir. 95.000 1 95.000

Laboratory Dir. 75.000 1 75.000

Line staff 55.000 12 660.000 4 220.000

Mainenance 60.000 2 120.000 1 60.000

Quality assurance 45.000 2 90.000 1 45.000

Office workers 35.000 1 35.000 1 35.000

Various 30.000 2 60.000 2 60.000

Total: 22 1.230.000 9 420.000

Phase 2 - total staff and cost: 31 1.650.000

Phase 1 Phase 2

10) Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 4,0% of sales: 1.998.168 3.552.299 5.412.500

Tarrif: 0% of sales: 0 0 0

Royalty: 1% of sales 1% Euro per t product.: 496.575 882.800 1.379.375

Catalyst cost 40 Euro per t product.: 1.800.000 3.200.000 5.000.000

11) Various fixed cost: Phase 1 Phase 2 Total

Maintenance: 4,0% of investment: 815.360 1.019.200 1.834.560

Insurance: 0,75% of investment: 152.880 191.100 343.980

Travels - staff: 7000 Euro per person 28.000 7.000 35.000

Telephone: 400 Euro  per person 8.800 3.600 12.400

IT system: 1700 Euro  per person 37.400 15.300 52.700

Security: estimate 60.000 15.000 75.000

Auditing and consulting: estimate 70.000 17.500 87.500

Various cost: estimate 234.488 253.740 488.228

Total - various fixed cost: 1.406.928 1.522.440 2.929.368

Percentage of total sales: 2,8% 1,7% 2,1%
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16.2.3 Fray Bentos, Uruguay 

 

 

Project timeline - capacity - investment:

Year/description: Phase 1 Phase 2 Total

(Fesibility study cost 1 M.euro)

Investment - EURO: 22.880.000 28.600.000 51.480.000

Capacity - tons(products): 45.000 80.000 125.000

-1 Design, permitting & procurement

0 Start of Construction

1 38.250 85% 38.250

2 45.000 100% 45.000

3 45.000 100% 68.000 85% 113.000

4 45.000 100% 80.000 100% 125.000

5 45.000 100% 80.000 100% 125.000

6 45.000 100% 80.000 100% 125.000

7 45.000 100% 80.000 100% 125.000

8 45.000 100% 80.000 100% 125.000

9 45.000 100% 80.000 100% 125.000

10 45.000 100% 80.000 100% 125.000

Production capacity in tpa

G2G - Raw material usage/Product(s) distribution

Distrib. Phase 1 Phase 2 Total

Raw material / products weight MT/year MT/year MT/year

Production capacity 45.000 80.000 125.000

Crude Glycerine(crude 80%) 61.813 109.890 171.703

Netto feedstock Glycerine(91% yield) 49.451 87.912 137.363

Methane 1,5 % of feed Glycerine 742 1.319 2.060

Methanol 2,0% 900 1.600 2.500

Ethanol+propanol 1,0% 450 800 1.250

Total Alcohols . 3,0% 1.350 2.400 3.750

Propyleneglycol 86,0% 38.700 68.800 107.500

Ethyleneglycol 11,0% 4.950 8.800 13.750

Total liquid Products. 100,0% 45.000 80.000 125.000

Total liquid products - excluding methane: 45.000 80.000 125.000
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Estimated product price and raw material price.

Euro/ton

Chemicals: Price Tons/a Phase 1 Phase 2 Total

Total value in Euro

Raw materials

Crude Glycerin (80 %), ex factory 235 NW-Europe 14.526.099 25.824.176 40.350.275

Glycols

Propylene glycol 1.150 NW-Europe 44.505.000 79.120.000 123.625.000

Ethylene glycol 850 NW-Europe 4.207.500 7.480.000 11.687.500

2.169 1083 48.712.500 86.600.000 135.312.500

Alcohols

Ethanol 700 NW-Europe 315.000 560.000 875.000

Methanol 700 NW-Europe 630.000 1.120.000 1.750.000

700 945.000 1.680.000 2.625.000

Gas

Methane (0,714 kg/Nm
3
) 400 NW-Europe 296.703 527.473 824.176

Total - without methane: 49.657.500 88.280.000 137.937.500

Total - average price pr MT 1.104 1.104 1.104

Total revenume - with methane 49.954.203 88.807.473 138.761.676

4) Freight cost - logistics:

Desription Euro/MT

NW-Europe-Iceland, liquid cargo 80 Seafreight is very sensi-

Trucking  - factory to harbour - liquid cargo 5 tive to size. 15 Euro/MT

Trucking & Storage  factory to depot - alcohols 25 for 15.000 t lots and 

Piping- factory to depot - methane 40 50 Euro/MTfor 1.250 t lots.

Seafreight is very sensitive to load size. Freight cost for 1.250 tons cargo lots is 50 Euro/MT wheres

freight cost for 25.000 tons lots is 15 Euro/MT.

5) Currency rates(ISK to:) used in this feasibility study:

USD 122,7

EUR 158,8

GBP 189,4

6) Investment estimate - phase 1 and 2:

Phase 1 - 45.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.950.000 9% 10,0%

Land, building and premises: 1.560.000 7% 3,0%

Storage tanks: 3.120.000 14% 10,0%

Hydrogen electrolyser: 0 0% 12,5%

Evaporators and distillation: 6.240.000 27% 10,0%

Other fixtures and fittings: 5.460.000 24% 10,0%

Contingency: 4.550.000 20% 10,0%

Total:  -10 % /+35% accuracy 22.880.000 100% 2.178.800 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 28.600.000 9,5%

Year 3-4
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7) Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 1.770 3.147 4.917

Numer of hours: 8.300 8.300

Gigawatthours: 14,7 26,1 41

Electrical cost -Euro/kWh 0,05 0,05

Total cost at full capacity: Euro 734.550 1.305.867 2.040.417

Thermal power  consumption: kW 12.748 22.663 35.410

Converted to steam equiv. (t/h, 12 bar): t/h 21 37 58

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 8 8

Total thermal power cost af full capacity: Euro 1.385.101 2.462.402 3.847.503

Tank storage rental (Euro Per Year) 0 0 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 116,4 206,9 323,3

Hydrogen consumption Phase 1 Phase 2 Total

Hydrogen Nm3/h 1.350 2.400 3.750

Hydrogen kg/h 121,5 216 338

Numer of hours: 8.300 8.300

Hydrogen consumption kg 1.008.450 1.792.800 2.801.250

Total hydrogen cost Euro/MT -Euro/kWh 600,00 600,00

Total Hydrogen cosst at full capacity: Euro 605.070 1.075.680 1.680.750

9) Employment - phase 1 + additional workers for expanding to phase 2:

Unit cost

Desription pr year Number Euro Number Euro

Mgn. Director 95.000 1 95.000

Production Dir. 95.000 1 95.000

Laboratory Dir. 75.000 1 75.000

Line staff 55.000 12 660.000 4 220.000

Mainenance 60.000 2 120.000 1 60.000

Quality assurance 45.000 2 90.000 1 45.000

Office workers 35.000 1 35.000 1 35.000

Various 30.000 2 60.000 2 60.000

Total: 22 1.230.000 9 420.000

Phase 2 - total staff and cost: 31 1.650.000

Phase 1 Phase 2

10) Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 5,0% of sales: 2.497.710 4.440.374 6.765.625

Tarrif: 15% of sales: 7.493.130 13.321.121 22.050.000

Royalty: 1% of sales 1% Euro per t product.: 496.575 882.800 1.379.375

Catalyst cost 40 Euro per t product.: 1.800.000 3.200.000 5.000.000
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16.3 Appendix 3: Images of proposed plant in Helguvik 

 

11) Various fixed cost: Phase 1 Phase 2 Total

Maintenance: 4,0% of investment: 915.200 1.144.000 2.059.200

Insurance: 0,75% of investment: 171.600 214.500 386.100

Travels - staff: 7000 Euro per person 28.000 7.000 35.000

Telephone: 400 Euro  per person 8.800 3.600 12.400

IT system: 1700 Euro  per person 37.400 15.300 52.700

Security: estimate 60.000 15.000 75.000

Auditing and consulting: estimate 70.000 17.500 87.500

Various cost: estimate 258.200 283.380 541.580

Total - various fixed cost: 1.549.200 1.700.280 3.249.480

Percentage of total sales: 3,1% 1,9% 2,3%
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16.4 Appendix 4: Data for business cases 

 

16.4.1 Appendix 4.1 

 
Andri Ottesen andri.ottesen@gmail.com 
 

23.9.2011 

 

 
 

 
til GunnlaugurF, mín, Indriði 

 
 

Sæll Addi 
 
Eg get staðfest þessi verð.  Heimild er Rajiv Rangarajan, Director 
Somaiya Biorefinaries BV - Head trader for chemicals in Holland 
Office. Heimsókn Íslandi 4 september. - Þetta verð er fyrir technical 
grade, bulk propylin glycol. 
 
Sömuleiðis sagði hann okkur að hækka markaðskostnaðinn í 4% af veltu 
og innifalið í því er geymslugjald, dreifing og fjármögnun(flýtigjaldi 
til að fá greitt á mánaðarfresti) í Hollandi. 
 
Einnig sagði hann okkur að hækka verðið á glyserini upp í 280. 
 Loks ættu geymslugjöldin á Íslandi að vera um 400.000 E á ári miðað 
við að legjum 16.000 T fyrir glysserin, 4000 T fyrir P glycols 
(þyrftum að leggja nýjar leiðslur) og látum byggja 4 150.000 l tanka 
(3 fyrir e glycols og 1 fyrir alcohols).  Þar sem framleiðslan verður 
eitthvað minni í byrjun þá er örygglega hægt að semja um grace period 
sem er kannski eitthvað 300.000 E á ári fyrir fysta fasa. 
 

23.9.201
1 

 

 
 

 

mailto:andri.ottesen@gmail.com
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Við getum reiknað með 50 E á tonnið á flutning á glysseríni til 
Íslands miðað við 6000T skip með 3 tankrýmum og notað svo sama skipið 
út fyllt 3700 T af P glycols sem ættu að fylla tvö tankrými af 3 og 
notað svo síðasta tankrýmið til að flytja 500 t af e glycol sem hægt 
er að nota í gluggahreinsivökva og rúðupiss 
kostnaður af þeim flutning er innifallin í flutningi á glyserininu og 
uppskipunin og geymslukostnaðurinn innifalinn í markaðsgjaldinu. 
 
Vona að þetta hjálpi. 
 
kveðja 
 

16.4.2 Appendix 4.2  

 
Andri Ottesen andri.ottesen@gmail.com 
 

til Indriði, mín, GunnlaugurF 

 
 

Sæll Indriði 
 
Við erum að ræða þessa þrjá-fjóra staðarvalskosti (austurland sem er 
svona null case). 
 
1. Helguvik sem Addi er raunar búinn að gera - Rafgreining - Gufa frá 
Islenska Kíselfélaginu.Leiga á einum 4000m3 tanki.  Í fyrsta áfanga er 
gufan fengin frá Kölku 4 tonn á tímann á 4€ og 10 tonn til viðbótar 
frá Sildarvinnslunni á 15€ meðalverð sé 10€ ca. I seinni áföngum er 
öll gufa keypt á 4€ per tonn. 
 
2. Grundartangi. byggir á því að fá vetni frá Kemira á 700 € per tonn 
og gufu með brennslu á vetni sem jafngildir 
Kemira er að losa 4000 m3 af vetni á klst.  Við mundum nota 3000m3 af 
því til að framleiða gufu og 1000 m3 í efnhvörf sem vetni.  Með þessu 
móti þá mundi kostar tonnið af gufunni 15€. 
Í seinni fara er reiknað með að semja við Elkem um að þeir setji upp 
gufuketil í afgasrör. 6€ tonn. 
 
3. Husavík/Bjarnarflag. Gerir ráð fyrir að upp og útskipun yrði á 
Húsavík.  Byggja þarf 10.000m3 tanka rými í fyrsta áfanga 30.000 ikr. 
per m3.   Reiknað er með að taka útblástur úr virkjun sem er fullur af 
vetnisríku gasi og fullhreina það sem er 1100 m3 á klst sem nægir í 
fyrsta fasa gefið það 90 MW virkjun. Þessi vetnikostnaður mælist ekki 
beint heldur er einungis tækjum og tólum til þess að hreinsa gasið. 
Stofnkostnaður í Bjarnarflagi er sá sami og í Helguvik gróft á litið. 
Gufuverð yrði um 3 € per tonn.  Í næstu fasa er gert ráð fyrir 
rafgreiningu á sama hátt og í Helguvik. Þarna þarf að reiknast exstra 
flugningskostnaður til og frá  hafnar þar sem geymslutankarnir eru. 
 
4. Austurland - Djúpavogur þar er höfn og tankar og hús. 5000 m3 
ónýttir tankar en hins vegar engin gufa, né vetni. 
Gufu og vetni þyrfti að framleiða með rafmagni. Gufa mundi kosta um 
15€ á tonnið og rafgreinikostnaður eins og í Helguvik. Hins vegar þá 
væri hægt að fá byggingar og tanka næstum gefins. Útvega þyrfti 
viðbótartankarými upp á 5000m3 á sömu kjörum og áður. 
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16.4.3 Appendix 4.3 

Andri Ottesen andri.ottesen@gmail.com 

 

12.9.2011 

 

 
 

 
til mín, Indriði 

 
  

 

Bill_on_Investment_Incentives_intro_14april[1].pptx 

321K   Birta   Sækja   

 

 

Andri Ottesen andri.ottesen@gmail.com 

 

2. apr. (Fyrir 4 dögum síðan) 

 

 
 

 

til mín 

 
 

Þann 2. apríl 2012 09:05, skrifaði Gunnlaugur Friðbjarnarson 

<gunnlaugurf@gmail.com>: 

> Sæll 

> 

> 

> Við skulum reikna með eftirfarandi: 

> 

> 

>                                Holland         Uruguay 

> 

> Gufa            €/tonn  20                      8 

> Vetni           €/tonn  800                     600 

> Rafmagn €/MWh           7                       5 

> 

> 

> 

> 

> 

> 

> G 

> 

> 

> Efnaferli ehf 

> Icelandic Process Development 

> www.ipd.is 

> Bolstadarhlid 62 

> 105 Reykjavik 

> Iceland 

https://docs.google.com/viewer?a=v&pid=gmail&attid=0.1&thid=1325e025631e7687&mt=application/vnd.openxmlformats-officedocument.presentationml.presentation&url=https://mail.google.com/mail/?ui%3D2%26ik%3D6c4a0b8228%26view%3Datt%26th%3D1325e025631e7687%26attid%3D0.1%26disp%3Dsafe%26realattid%3Df_gshj5wbs0%26zw&sig=AHIEtbQHDp0tFlWIuB46oe-iFkQ-4oaFdQ
https://mail.google.com/mail/?ui=2&ik=6c4a0b8228&view=att&th=1325e025631e7687&attid=0.1&disp=safe&realattid=f_gshj5wbs0&zw
mailto:gunnlaugurf@gmail.com
http://www.ipd.is/
https://mail.google.com/mail/?ui=2&ik=6c4a0b8228&view=att&th=1325e025631e7687&attid=0.1&disp=safe&realattid=f_gshj5wbs0&zw
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> 

> Tel:           +354 5114212 

> Mob:        +354 6189212 

> Fax:          +354 5538212 

> -----Original Message----- 

> From: Andri Ottesen [mailto:andri.ottesen@gmail.com] 

> Sent: 2. apríl 2012 01:11 

> To: GunnlaugurF Gmail 

> Subject: 

> 

> Sæll Gulli 

> 

> Við erum að fara að reikna fyrir Holland og Uruguay. 

> 

> Hvað varstu með fyrir gufu, vetni og rafmagn þarna í Hollandi. 

> 

> kveðja 

> 

> Andri 

 

Andri 

Ottesen andri.ottesen@gmail.com 
 

09:03 (Fyrir 2 klukkustundum síðan) 

 

 
 

 til mín 

 
 

Sæll Addi 
 
Hérna er attachement með lýsingu á einkaleyfinu. 
 
kveðja 
 
Andri 
 
Attachment 2 
Abbreviated Patent Description: 
 
An improved process for reacting and treating a reactant feedstock 
that comprises glycerol, other sugar alcohols or any mixture thereof 
with hydrogen, for obtaining a product mixture comprising as major 
product components propylene glycol and ethylene glycol and one or 
more minor product components selected from one or more of C1-C3 
alcohols, acetone and hydroxy-acetone, the process comprising feeding 
to a reactor charged with solid catalyst a reagent mix comprising 
(i)     said reactant feedstock, 
(ii)    a solvent, and 
(iii)   hydrogen gas 
wherein said reactor operates at a pressure in the range of about 2.0 
to about 12.0 MPa, and wherein the molar ratio of said feed hydrogen 
gas to said reactant feedstock is below 1:1. 
The process is operated at lower pressure and at milder process 
conditions than many of other conversion methods, thus having the 
capability of reducing both capital cost and operational expendures in 
comparision with other sugar alcohol reucing methods. 

 

 

tel:%2B354%205114212
tel:%2B354%206189212
tel:%2B354%205538212
mailto:andri.ottesen@gmail.com
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16.5 Appendix 5: Procedures and Permits - large scale Projects in Iceland 

 

Prior to the construction of large scale projects in Iceland, several preparation procedures must 
be considered. These are: 

 Is the project subject to Environmental Impact Assessment (EIA)? 

 What is the status of planning at the construction site? 

 Does the project need Environmental operating permit (EOP)? 

 Does the construction need development consent (construction permit)? 

 What is the requirement of building permits? 
If the project needs to go through all five procedures mentioned above, the experience in 
Iceland shows that the duration of that whole process could be around two years.  Following is 
a brief description of the five procedures followed by a summary table which includes minimum 
timeframe for permitting of a large scale industry project in Iceland. 

 

Environmental Impact Assessment (EIA): The EIA procedure is the most time consuming of 
those mentioned above.  If the project is subject to EIA, an EIA study must be carried out prior 
to issuance of development consent and Environmental Operating Permit (EOP). The duration 
of the entire EIA process is minimum one year, but for more complex projects it can take more 
time.  The following time schedule shows the main milestones of the EIA procedure.  The time 
limits shown in the table apply only to official reviewing time. The preparation time of an EIA 
report depends on the availability of baseline information. If the prevailing baseline data is poor, 
it can further delay the EIA procedure.  

 

 

Planning requirements: The construction of buildings and other structures, above and below 
ground level, as well as other construction works and measures which have an effect on the 
environment and will change the site appearance, shall be in accordance with development 
plans. Land proposed for large scale industry must be defined in a municipal plan as an 

 

4 weeks 

Preparation 

off initial EIA 

report 

 

2 weeks 

Preparation 

of EIA 

report 

 

4 weeks 

 

1 month 

 

3 month 

 

6 weeks 

Decision of Planning agency 

about EIA proposal 

Initial EIA 

report to 

Planning 

Agency 

Initial EIA report accepted 

and sent to commentary 

bodies 

Comment 

period 

Comment 

deadline expired 

EIA report to 

Planning 

Agency 

Planning Agency 

opinion on EIA Ruling of decision 

committee of planning 

and building issues 

Appealing 

deadline 

expired 

Submittal of 

EIA proposal 

to Planning 

Agency 

     EIA 

proposal 

Review by the National Planning Agency Appealing 

procedure 
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industrial site.  If not, relevant changes must be made to the municipal plan. Such changes are 
made by the local authority and can take up to 3 months with a final decision made by the 
Minister for the Environment. 

A local plan shall be made on the basis of the municipal plan for the site on which a project is 

proposed. Local plans are presented in a statement and on a land use map. The statement 

shall describe the premises for the local plan and explain individual features of it, as well as 

planning and construction requirements, which further specify planning restrictions and 

other matters which must be observed under the plan.  The local plan is prepared by the 

developer.  

As preparation of a local plan is more detailed than municipal plan changes, it can be more 
time consuming.  The official reviewing time is often around 3 months as stated in the summary 
table.   

The preparation of the two planning documents can be made simultaneously and can be 
finalised while EIA and EOP processes are being carried out as shown in the time schedule at 
the very end of the document.  

 

Environmental operating permit (EOP): In the case of projects, which involve activities 
subject to an Environmental Operating Permit, the developer may, upon receiving the approval 
of the National Planning Agency, prepare the EIA proposal in consultation with the granter of 
the operating permit, so that work on the EIA and the EOP may be carried out concurrently. 
The EOP shall be applied for to the Environment and Food Agency of Iceland or the Public 
Health Authority, depending on the nature of the industry. An application for an EOP can only 
be submitted after the Planning Agency has issued opinion on the EIA. 

 

Development consent (construction permit): Large scale development projects shall be in 
accordance with development plans and decisions on EIA, where appropriate. Development 
consent must be applied for to the local authority. 

It is not permitted to begin projects, which are not subject to a building permit, until 
development consent has been obtained from the relevant local authority. In the event of doubt 
as to whether a project is subject to the provisions on development consent, the Planning and 
Building Tribunal shall deliver a ruling.  If the project is subject to EIA, development consent 
can only be obtained after the Planning Agency has issued opinion on the EIA. 

 

Building permits: Excavation for foundations, construction, demolition or alteration of buildings 
etc. is only permitted after approval by the relevant local building authority. Building permits 
must be applied for to the local authority. 

A building permit shall be applied for to the relevant building committee. Attached to the 
application shall be necessary design and identity papers.  

The following is exempt from building permits: streets, sewers, roads, bridges, tunnels, airport 
runways, distribution and transmission systems of electrical, district heating, water and 
telecommunications utilities, and also harbors and power stations, providing that they are built 
by public bodies or constructed according to special statutes. However, building permits are 
required for construction of permanent buildings built in connection with such projects. 

 

 

Building manager: The building manager is hired by the developer and shall be responsible 
for ensuring that buildings are constructed in accordance with approved drawings, laws and 
regulations. He shall have a satisfactory professional indemnity insurance which shall be valid 
for at least five years from the date of completion of the work of which he is in charge.  
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Master craftsmen: The building manager shall hire/approve master craftsmen.  Each master 
craftsman shall be responsible to the building manager and the owner of the construction works 
for ensuring that those parts of the work which he undertakes to supervise are carried out in 
accordance with recognized working procedures, approved drawings, laws and regulations. 
Before beginning work, a master craftsman shall submit confirmation of his liability to the 
building manager which will then forward the information to the local building officer. 

 

Notification to Administration of Occupation, Safety, and Health in Iceland (AOSH): At the 
design stage and construction stage of a project, a coordination agent for safety and health 
must be nominated.  Before commencement of the construction a formal announcement must 
be submitted to AOSH. 
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Summary 

The table below contains a brief summary of procedures and permits for large scale 
projects in Iceland. 

 

 

 
Min. time- 

frame 

Procedure 

agent/licenso

r 

Subject 

to 

Environmental Impact Assessment (EIA)    

1. Opinion on EIA  12 months 

National 

Planning 

Agency 

 

Planning requirements     

2. Municipal planning 3 months Local authority  

3. Local planning 3 months Local authority  

Permits    

4. Development consent 3 months Local authority 1., 2., 3. 

5. Building permit 

 Building permit drawings 

 Building manager 

 Master craftsmen 

1.5-2 

months 
Local authority 1., 2., 3. 

6. Environmental operating permit 

(EOP) 

4 months 

(after the 

EIA 

process)  

Environment 

and Food 

Agency of 

Iceland or 

Public Health 

Authority 

1., 2., 3. 

Total time process 
16.5-17 

months 
  



  

 

 

 

 

 

Prepared by:   

Jóhanna B. Weisshappel and Rúnar D. Bjarnason. 

 

16.6 Appendix 6: AACE Class Estimate 

 

Minimum time schedule of procedures and permits of large scale projects in Iceland

Months 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Decision on EIA proposal

Municipal planning (if not present)

Local planning

Development consent (construction permit)

Building permit

EOP
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16.7 Appendix 7: Financials – Helguvik, Iceland – Scenario B. 

 

 

 

0-1 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Revenue: 26.732.288 31.449.750 102.735.850 115.315.750 115.315.750 115.315.750 115.315.750

Operational Cost: 17.479.427 20.087.378 58.622.205 65.105.310 64.281.320 63.676.925 63.676.925

Share capital: 1.000.000 14.500.000 14.500.000 19.260.000 19.260.000 19.260.000 19.260.000 19.260.000 19.260.000

Investment: -1.000.000 -18.000.000 -23.800.000 0

Loan capital: 4.500.000 19.040.000

Opperational Capital Need 100.000 100.000

New Equity needed -1.000.000 -13.400.000 0 -4.760.000 0 0 0 0 0

Income: 22.276.906 30.663.506 90.854.833 113.219.100 115.315.750 115.315.750 115.315.750

Operational cost: 900.000 -16.022.808 -19.870.049 -55.410.970 -64.565.052 -64.349.986 -63.727.291 -63.676.925

Cash Flow form Operations 900.000 6.254.098 10.793.458 35.443.864 48.654.048 50.965.764 51.588.459 51.638.825

Equity Inflow : -1.000.000 -13.400.000 -4.760.000

Principal Payment of loans: 0 -599.488 -599.488 -3.135.991 -3.135.991 -3.135.991 -3.135.991 -3.135.991

Financial items: 0 -238.746 -58.125 -884.122 -6.299 974.115 1.986.814 3.020.224

Corporate tax: -1.440.623 -1.898.649 -7.804.796 -9.199.719 -9.560.600 -9.884.019

F ree C ash f lo w to  equity -1.000.000 -13.400.000 5.415.864 3.935.221 29.525.101 37.706.963 39.604.169 40.878.682 41.639.040

280

IR R  87,3%

N P V 94.196.578 15%

1) Project timeline - capacity - investment:

Year/description: Phase 1 Phase 2 Total

(Fesibility study cost 1 M.euro)

Investment - EURO: 18.000.000 23.800.000 41.800.000

Capacity - tons(products): 30.000 80.000 110.000

-1 Design, permitting & procurement

0 Start of Construction

1 25.500 85% 25.500

2 30.000 100% 30.000

3 30.000 100% 68.000 85% 98.000

4 30.000 100% 80.000 100% 110.000

5 30.000 100% 80.000 100% 110.000

6 30.000 100% 80.000 100% 110.000

7 30.000 100% 80.000 100% 110.000

8 30.000 100% 80.000 100% 110.000

9 30.000 100% 80.000 100% 110.000

10 30.000 100% 80.000 100% 110.000

Production capacity in tpa
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7) Power consumption:

Phase 1 Phase 2 Total

Electrical consumption - full capacity: kW 6.180 0 6.180

Numer of hours: 8.300 8.300

Gigawatthours: 51,3 0,0 51

Electrical cost -Euro/kWh 0,04 0,04

Total cost at full capacity: Euro 2.051.760 0 2.051.760

Thermal power  consumption: kW 8.499 22.663 31.161

Converted to steam equiv. (t/h, 12 bar): t/h 14 37 51

Operating hours per year: 8.300 8.300

Cost of steam equivalent: Euro pr ton 11 4

Total thermal power cost af full capacity: Euro 1.269.676 1.231.201 2.500.877

Tank storage rental (Euro Per Year) 300.000 600 9

Thermal power generated with electricity:

Gigawatthours - effeciency 1,1 77,6 206,9 284,5

Hydrogen consumption Phase 1 Phase 2 Total

Hydrogen Nm3/h 0 2.400 2.400

Hydrogen kg/h 0 216 216

Numer of hours: 8.300 8.300

Hydrogen consumption kg 0 1.792.800 1.792.800

Total hydrogen cost Euro/MT -Euro/kWh 700,00 700,00

Total Hydrogen cosst at full capacity: Euro 0 1.254.960 1.254.960
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Atlantic Green Chemicals Estimated profit and loss account:

Glycerin to glycols - G2G

EUR Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Total sales - CIF: 28.139.250 33.105.000 108.143.000 121.385.000 121.385.000 121.385.000 121.385.000 121.385.000 121.385.000 121.385.000

Marketing cost: 1.406.963 1.655.250 5.407.150 6.069.250 6.069.250 6.069.250 6.069.250 6.069.250 6.069.250 6.069.250

Total sales, net 26.732.288 31.449.750 102.735.850 115.315.750 115.315.750 115.315.750 115.315.750 115.315.750 115.315.750 115.315.750

Variable cost:

Cost of raw material: 9.807.692 11.538.462 37.692.308 42.307.692 42.307.692 42.307.692 42.307.692 42.307.692 42.307.692 42.307.692

Seafreight cost: 1.910.158 2.247.245 5.872.801 6.591.919 5.767.929 5.163.534 5.163.534 5.163.534 5.163.534 5.163.534

Product trucking cost: 113.556 133.595 436.409 489.847 489.847 489.847 489.847 489.847 489.847 489.847

Tarrif 0 0 0 0 0 0 0 0 0 0

Electrical cost: 332.996 391.760 391.760 391.760 391.760 391.760 391.760 391.760 391.760 391.760

Thermal energy cost: 1.079.225 1.269.676 2.316.197 2.500.877 2.500.877 2.500.877 2.500.877 2.500.877 2.500.877 2.500.877

Vetniskostnaður 0 0 1.066.716 1.254.960 1.254.960 1.254.960 1.254.960 1.254.960 1.254.960 1.254.960

Catalyst cost 1.401.099 1.648.352 5.384.615 6.043.956 6.043.956 6.043.956 6.043.956 6.043.956 6.043.956 6.043.956

Royalty: 133.661 157.249 513.679 576.579 576.579 576.579 576.579 576.579 576.579 576.579

14.778.387 17.386.338 53.674.485 60.157.590 59.333.600 58.729.205 58.729.205 58.729.205 58.729.205 58.729.205

53% 53% 50% 50% 49% 48% 48% 48% 48% 48%

Fixed cost:

Salaries and wages 1.230.000 1.230.000 1.650.000 1.650.000 1.650.000 1.650.000 1.650.000 1.650.000 1.650.000 1.650.000

Maintenance 720.000 720.000 1.672.000 1.672.000 1.672.000 1.672.000 1.672.000 1.672.000 1.672.000 1.672.000

Insurance 135.000 135.000 313.500 313.500 313.500 313.500 313.500 313.500 313.500 313.500

Storage Tank Rental 200.000 200.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000

Other fixed cost 416.040 416.040 712.220 712.220 712.220 712.220 712.220 712.220 712.220 712.220

2.701.040 2.701.040 4.947.720 4.947.720 4.947.720 4.947.720 4.947.720 4.947.720 4.947.720 4.947.720

Total costs 17.479.427 20.087.378 58.622.205 65.105.310 64.281.320 63.676.925 63.676.925 63.676.925 63.676.925 63.676.925

10% 8% 5% 4% 4% 4% 4% 4% 4% 4%

EBITDA: 9.252.860 11.362.372 44.113.645 50.210.440 51.034.430 51.638.825 51.638.825 51.638.825 51.638.825 51.638.825

33% 34% 41% 41% 42% 43% 43% 43% 43% 43%

Depreciation 1.811.000 1.811.000 4.205.544 4.205.544 4.205.544 4.205.544 4.205.544 4.205.544 4.205.544 4.205.544

6% 5% 4% 3% 3% 3% 3% 3% 3% 3%

Financial items: -238.746 -58.125 -884.122 -6.299 974.115 1.986.814 3.020.224 4.069.956 5.143.157 6.202.860

Profit before tax: 7.203.115 9.493.247 39.023.978 45.998.596 47.803.000 49.420.094 50.453.505 51.503.236 52.576.437 53.636.141

Used delopment cost against taxes/ rapid depreciation

26% 29% 36% 38% 39% 41% 42% 42% 43% 44%

Corporate tax(23%): 20% 1.440.623 1.898.649 7.804.796 9.199.719 9.560.600 9.884.019 10.090.701 10.300.647 10.515.287 10.727.228

Profit/loss: 5.762.492 7.594.598 31.219.182 36.798.877 38.242.400 39.536.076 40.362.804 41.202.589 42.061.150 42.908.912

20% 23% 29% 30% 32% 33% 33% 34% 35% 35%

6) Investment estimate - phase 1 and 2:

Phase 1 - 45.000 tons capacity: Euro Depreciation

Design, engineering, construction management: 1.500.000 8% 10,0%

Land, building and premises: 1.200.000 7% 3,0%

Storage tanks: 2.000.000 11% 10,0%

Hydrogen electrolyser: 3.800.000 21% 12,5%

Evaporators and distillation: 3.800.000 21% 10,0%

Other fixtures and fittings: 3.200.000 18% 10,0%

Contingency: 2.500.000 14% 10,0%

Total:  -10 % /+35% accuracy 18.000.000 100% 1.811.000 annually

Year 0-2

Phase 2 - 80.000 tons capacity:

Total investment: -10 % /+35% accuracy 23.800.000 10,1%

Year 3-4

10) Marketing cost, license fee and cost of catalyst:

Desription Phase 1 Phase 2 Total

Marketing cost: 5,0% of sales: 1.665.140 4.440.374 5.953.750

Tarrif: 0% of sales: 0 0 0

Royalty: 0,5% of sales 0,5% Euro per t product.: 165.525 441.400 606.925

Catalyst cost 40 Euro per t product.: 1.200.000 3.200.000 4.400.000
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Crude Glycerin

Index Price NPV IRR

€/t 94.196.578 87,29%

80 224 115.053.911 99,88%

90 252 104.625.245 93,66%

100 280 94.196.578 87,29%

110 308 83.767.911 80,75%

120 336 73.339.244 74,02%

130 364 62.910.578 67,06%

140 392 52.481.911 59,82%
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Proplylene Glycol

Index Price NPV IRR

94.196.578 87,29%

80 920 45.433.555 55,40%

90 1035 69.815.067 72,10%

100 1150 94.196.578 87,29%

110 1265 118.578.089 101,47%

120 1380 142.959.601 114,92%

130 1495 167.341.112 127,79%

140 1610 191.722.624 140,20%
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Investment

Index Investment NPV IRR

EUR 94.196.578 87,29%

80 14.400.000 100.935.441 102,14%

90 16.200.000 97.569.055 94,20%

100 18.000.000 94.196.578 87,29%

110 19.800.000 90.819.670 81,22%

120 21.600.000 87.439.440 75,82%

130 23.400.000 84.056.653 70,97%

140 25.200.000 80.671.858 66,60%
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Electricity

Index Price NPV IRR

 € cent/KW 94.196.578 87,29%

80 0,0264 94.628.966 87,71%

90 0,0297 94.524.048 87,61%

100 0,0330 94.419.131 87,51%

110 0,0363 94.314.213 87,41%

120 0,0396 94.209.295 87,30%

130 0,0429 94.104.378 87,20%

140 0,0462 93.999.460 87,10%
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Steam

Index Price NPV IRR

€/MT 94.196.578 87,29%

80 3,2000 97.119.178 90,18%

90 3,6000 96.969.301 90,03%

100 4,0000 96.819.424 89,88%

110 4,4000 96.669.547 89,73%

120 4,8000 96.519.670 89,58%

130 5,2000 96.369.793 89,43%

140 5,6000 96.219.917 89,28%
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Hydrogen

Index Price NPV IRR

€/MT 94.196.578 87,29%

80 560,0000 94.741.731 87,52%

90 630,0000 94.469.154 87,40%

100 700,0000 94.196.578 87,29%

110 770,0000 93.924.001 87,18%

120 840,0000 93.651.425 87,06%

130 910,0000 93.378.848 86,95%

140 980,0000 93.106.272 86,84%
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Sea Freight

Index Price NPV IRR

€/MT 94.196.578 87,29%

80 32,0000 97.171.526 89,43%

90 36,0000 95.684.052 88,36%

100 40,0000 94.196.578 87,29%

110 44,0000 92.709.104 86,22%

120 48,0000 91.221.630 85,14%

130 52,0000 89.734.156 84,06%

140 56,0000 88.246.682 82,99%
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Tarrifs

Index Tariff NPV IRR

94.196.578 87,29%

80 0,0000 94.196.578 87,29%

90 0,0000 94.196.578 87,29%

100 0,0000 94.196.578 87,29%

110 0,0000 94.196.578 87,29%

120 0,0000 94.196.578 87,29%

130 0,0000 94.196.578 87,29%

140 0,0000 94.196.578 87,29%
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