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CASE

Organic binder from alcohol production 
(Eco Biosis S.A., Veracruz, Mexico)

Patrick Watson, Krishna C. Rao and Kamalesh Doshi

Supporting case for Business Model 9

Location: Veracruz State, Mexico

Waste input type: Vinasse waste (from alcohol production)

Value offer: Clean water and chemical additive (for cement)

Organization type: Private

Status of 
organization:

Established in 2011, business 
operational since March 2013

Scale of businesses: Pilot plant for Mexican domestic market

Major partners: Client and supplier of vinasse for plant, 
Universidad del Medio Ambiente (UMA), 
Gecco Corp., Industrias ADVIEE, San Jose 
de Abajo distillery, BiD Network, Green 
Momentum, New Ventures Mexico.

Executive summary
Eco Biosis S.A (Eco Biosis) is a private Mexican company established in 2011 that has patented an 
innovative process for producing a chemical additive, an organic binder (BioDisperSis VC®) from 
the vinasse waste generated in alcohol production. It has launched its pilot factory in March 2013 in 
Veracruz Ignacio de la Llave in Mexico and is providing BioDisperSis VC® to the construction industry 
for use as a plasticizer in cement. The Eco Biosis plant is situated alongside an alcohol distillery that 
provides the vinasse waste remaining after sugarcane alcohol distillation. Eco Biosis receives the 
vinasse from the distillery free of charge because it offsets the cost of disposal. By utilizing the vinasse 
waste, Eco Biosis has a significant positive impact on both the local community and environment, 
reducing the pollution associated with run-off and improper disposal by the refineries into local rivers 
and lakes. Furthermore, all water extracted from the vinasse during the Eco Biosis process is fed 
back to the distilleries, thereby reducing overall water usage. This will help the distilleries to earn an 
environment-friendly enterprise certificate.
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297CASE: ORGANIC BINDER FROM ALCOHOL PRODUCTION

KEY PERFORMANCE INDICATORS (AS OF 2014)

Land use: Pilot Plant: approx. 300 m2; Expansion plant: approx. 3,000 m2

Water requirement: The water used in open circuit cooling system, cleaning system for 
evaporator and 2 t/hr steam and condensation system is recycled; small 
quantities of make-up water to recoup losses is used by the plant

Capital investment: Pilot plant: USD 150,000 for installation of rented equipment and other 
process equipment and capex (additional USD 700,000 required to buy 
the plant); Expansion plant (Q2 2015): approx. USD 1,200,000

Labor: Pilot plant: 12 full-time employees; Expansion plant: 14 full-time employees

O & M cost: Pilot plant: USD 123,000 per annum; Expansion plant: USD 900,000 per annum

Output: BioDisperSis VC® production; Pilot plant: 600 tons per 
annum; Expansion plant: 9,000 tons per annum

Potential social and/or 
environmental impact:

Employment generation (for 12 employees in pilot plant, 14 in the expansion 
plant and up to 35 in stage 2 of expansion plant); Reduced water pollution 
(previously caused by improper vinasse waste disposal into local rivers); 
Reduced use of water by distillery (as water extracted from vinasse is returned 
to plants); Substitution of a non-eco-friendly product used today by the 
cement industry; Simplified logistics result in lower carbon footprint

Financial viability 
indicators:

Payback 
period:

1.5 years Post-tax 
IRR:

34% Gross 
margin:

22%

Context and background
The alcohol industry in Mexico produces approximately 650 million L of alcohol per year. It also 
produces about 15–17 L of liquid waste, known as vinasse, for every litre of alcohol produced. Vinasse 
is the residual effluent left after distillation of the ethanol from fermented wines. It has a low solid 
content of less than 10% undissolved solids but high content of dissolved solids, organic matter and 
ashes and has high viscosity, very acidic pH (3.5–6) and very high BOD (17,000–50,000 mg/L). In 
most cases, it is discharged at very high temperatures (around 90 ºC). Vinasse is a potentially highly-
polluting effluent that can cause serious health issues, diminish aquatic life, affect productivity of land, 
contaminate aquifer found lands, and emit methane into our atmosphere if not managed properly.

It is very difficult and costly to treat and dispose of vinasse. Different forms of utilization, treatment 
and final disposal have been sought for the economical and environmentally-sustainable treatment 
and disposal to avoid environmentally negative impacts of vinasse. Because of the large quantities 
of vinasse produced, alternative treatments and uses have been developed, such as recycling of 
vinasse in fermentation, concentration by evaporation and yeast and energy production. Physical and 
chemical treatment options of the residue have not been very successful until now, though the high 
organic content of the residue make it well suitable for biological treatment, especially for anaerobic 
fermentation. There has been limited success due to the high cost of treating the vinasse before it can 
be processed. It has unfavourable carbon to nitrogen ratio, lack of important trace elements (like nickel, 
copper, zinc, etc.) and high content of sulphur reducing the conversion of organic materials into biogas.

The on-site disposal of vinasse by combustion and incineration has also been tried. It generates 
potassium-rich ash which can be sold commercially. However, it requires considerable amount of 
energy during pre-evaporation and has difficulties of foaming, salt crystallization and ash fusion. It has 
been used as organic fertilizer in the cane plantations but can cause salinity problems. Vinasse at lower 
concentrations may also be used as fodder or as a compost ingredient. In higher concentrations, its 
chemical properties may affect negatively soils, rivers and lakes if frequently discharged over a longer 
period of time. 
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There is no simple, existing way to get rid of vinasse. For this reason, many members of the alcohol 
industry in low and middle-income countries have chosen to set the problem aside and dispose 
its waste in an unlawful manner, dumping it into rivers, sewage pipes and land and causing often 
grave social and/or environmental problems. Thus, green approaches are in demand to address the 
challenge, building on the hidden resources vinasse offers.

In 2009, Eco Biosis started working on the technology to treat vinasse in collaboration with the 
Universidad del Medio Ambiente, New Ventures, Fundacion E. and Green Momentum. In 2011, Eco 
Biosis submitted the patent for a multi-stage dehydration process for treating vinasse and converting 
it into a commercially valued product, called BioDispersis that is easy to handle and distribute. It acts 
as a natural dispersing and plasticizing agent that can be used as a substitute for lignosulfonates. The 
main by-product of the process is clean water, which can be reintegrated in the alcohol production 
process, helping it achieve greater sustainability standards. 

In March 2013, Eco Biosis completed the construction of its pilot plant and began converting vinasse 
to BioDisperSis VC® (BioDispersis). It expects to operate at 100% capacity producing up to three tons 
per day for 25 days a month (approx. 600 tons per annum). This is the first of a series of plants the 
company anticipates building to use its patented technology. Eco Biosis’s plant is located in eastern 
Mexico in the Veracruz state, one of the leading sugarcane-producing and alcohol-refinery states in 
Mexico. The plant is situated within the site of a sugarcane refinery plant, which produces up to 250 
m3 of vinasse on a daily basis. The refinery provides water, air, electricity, steam and vinasse free of 
charge to Eco Biosis, because Eco Biosis offers a cost-effective way to dispose of unwanted waste.

Market environment
The organic binder (chemical additive) being produced by Eco Biosis is an ecological substitute for 
lignosulfonates, water-soluble anionic polyelectrolyte polymers that have a broad range of applications 
across many industries including cements, agriculture, pesticides, mining, leather tannery, crude 
industry, livestock, concrete, binding and adhesive and dyes and pigment industries. 

The annual global consumption of lignosulfonates in 2013 was approximately 1.24 million tons and 
grew annually by about 1.5% during the last 13 years. The construction sector leads in demand for 
lignosulfonates, which are used as a plasticizer for concrete, allowing the concrete to be made with 
less water while maintaining the ability to flow. In Mexico, the consumption of concrete lignosulfonate 
is 55,000 tons per annum, which is expected to continue growing by about 2.5–4.5% per annum. 
Eco Biosis anticipates operations producing 600 tons of lignosulfonates from the pilot plant or 
approximately 1% of the Mexican market and up to 5,000 tons by 2014 or roughly 10% of the  
market. 

The competitive landscape in Mexico is dominated by Norwegian company Borregaard LignoTech, 
which has over 60% of the market and produces speciality chemicals for the agro and construction 
industries. The other key players are Tembec and WestRock (created by merger of Mead Westvaco 
and RockTenn) which produce lignosulfonates using wood as the primary raw material. The Eco Biosis 
lignosulfonate substitute, however, has competitive advantages of indigenous supply at fraction of the 
cost and its green credentials as all of Eco Biosis’ competitors use non-sustainable timber as their 
primary raw material.

Macro-economic environment
The alcohol industry is expected to exceed USD 1 trillion in 2014, with market volume expected to 
reach approximately 210 billion litres, according to market research firm Market Line. Mexico alone 
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299CASE: ORGANIC BINDER FROM ALCOHOL PRODUCTION

produces over 10 billion litres of vinasse annually, which must be disposed of in accordance with 
government requirements. Due to the quantity of vinasse produced and high disposal costs, a large 
amount of run-off ends up in the lakes and rivers causing a significantly negative environmental impact. 
The regulation around vinasse waste disposal has therefore tightened in recent years, increasing the 
disposal cost for alcohol distilleries and reducing operating margins. Due to which the domestic 
alcohol production has fallen in recent years and import of ethanol has increased.

Only a handful of the largest alcohol refineries in Mexico are disposing of vinasse legally, which has 
led to significant investment into R&D to improve disposal methods. The most common method 
for disposing of vinasse is through the use of anaerobic reactors and burning the gas or utilizing 
filtration systems and landfill; however these methods are costly and/or not effective. The Eco Biosis 
technology provides a profitable solution to disposal methods used by alcohol refineries, in addition 
to producing a versatile chemical additive that can be used in a number of different industries. 
Eco Biosis’ model provides a solution to vinasse disposal that can be easily replicated on a global  
scale.

Business model
The key value proposition of Eco Biosis (Figure 110) is to produce lignosulfonates substitutes with 
superior environmentally-safe moieties from vinasse waste generated during alcohol production, and 
in the process save water and reduce environment pollution. After spending initial years in developing 
technology to process vinasse waste to lignosulfonate substitutes, Eco Biosis is running a pilot plant 
in partnership with an alcohol distillery. Lignosulfonates has multiple applications and Eco Biosis can 
target multiple customer segments such as concrete, cement, chemical, mining and energy companies. 
At the time of the interview, Eco Biosis has a contract with a multinational company to supply 100% 
of BioDisperSis produced during the next six years starting after 2014.

Value chain and position
The key players in the Eco Biosis value chain are alcohol producers as supplier of vinasse, water, 
utilities and infrastructures, partners for developing technology and business development and clients 
who will buy BioDisperSis (Figure 111). The San Jose de Abajo distillery provides vinasse for the 
pilot plant and provided land to Eco Biosis to construct its plant within its factory premises. The 
distillery’s gas, electricity and steam supply are provided free of charge to Eco Biosis operations. 
Earlier, the distillery was dependent upon water from sugarcane to dilute the waste for its operations, 
and it had to stop its distillery operations after every harvest. Incorporating the Eco Biosis plant 
into the distillation process allows the distillery to continue production uninterrupted throughout 
the year as water recovered from treatment of vinasse by Eco Biosis is sent back to the distillery, 
therefore positively impacting the profitability of the business. For the expansion plant, Eco Biosis is 
in negotiations with a number of businesses and hopes to secure a larger and more stable source of  
vinasse.

Developing the process of treating vinasse to produce lignosulfonate substitute required Eco Biosis 
to consult with different agencies for technical assistance, product development, use of equipment to 
start the plant and refine the process. In addition, it also received business development assistance 
from incubation programs such as BiD Network, New Ventures, Green Momentum and UMA, and in 
the process gained exposure to investors/funding and overcome legal issues.

Eco Biosis’ one key client is committed under contract for the next six years (starting 2014) to buy the 
entirety of the production of BioDispersis. Eco Biosis is also in advanced conversations with a number 
of other potential clients who are interested in their product in the long run.
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COST STRUCTURE

 Investment cost (land, building, machines)

 Operational cost (fuel, labor, utilities, maintenance  
cost) 

 Marketing & sales cost 

 R&D

 Patent maintenance costs (substantial: approx. 
250,000 over the lifetime of a worldwide patent)

REVENUE STREAMS

 Sale of BioDisperSis (lignosulfonate)

SOCIAL & ENVIRONMENTAL COSTS

 Possible risk of water pollution and environmental 
hazard if the removal of pathogens and 
pollutants during the process is not complete 
and it is discharged into the open

SOCIAL & ENVIRONMENTAL BENEFITS

 Job creation

 Environmental benefit through processing vinasse which 
can otherwise cause water, land and air pollution 

 Environmental benefit from consuming BioDisperSis 
rather than lignosulfonates made from wood pulp

 Carbon footprint reduction from the local purchase 
of lignosulfonates instead of importing them

KEY 
PARTNERS

 Universidad del 
Medio Ambiente

 Gecco

 Industrias 
ADVIEE

 San Jose de 
Abajo distillery

 BiD Network 

 Green 
Momentum

 New Ventures 
Mexico

 Mexican national 
Council for 
Science and 
Technology 
(CONACYT)

KEY 
ACTIVITIES

 BioDisperSis 
VCº production, 
storage and 
sales

 R&D of the 
product

 Quality control

VALUE 
PROPOSITIONS

 Producing 
environment-
friendly 
lignosulfonate 
substitute 
from alcohol 
distillation by-
product waste 
and reduce 
environment 
pollution

CUSTOMER 
RELATIONSHIPS

 Direct interaction 
with user 
industries

CUSTOMER 
SEGMENTS

 Construction 
and chemical 
companies

 Agricultural 
companies 
(in future)

 Livestock feeding 
companies

 Specialized 
product-
distributing 
companies

 Mining 
companies 

 Energy 
companies 

KEY 
RESOURCES

 Land

 Capital

 Skilled labor

 Agreement with 
distillery for 
supply of vinasse 
and utilities 

 Patent-
protected IP

 Green brand 
image

CHANNELS

 Appropriate 
agreement and 
self-interaction

FIGURE 110. ECO BIOSIS BUSINESS MODEL CANVAS
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Eco Biosis business has supplier power prominence as the source of vinasse is dependent upon the 
San Jose de Abajo distillery continuing to supply it to the Eco Biosis plant, in addition to funding the 
operational costs of the plant. However, supplier prominence is weakened if Eco Biosis plant reduces 
the operational costs of the distillery. Buyer power prominence and substitutes exist as there is an 
established market for lignosulfonates. Eco Biosis’ hopes to counter it by pricing its product 70% 
lower than its competitors. The threat of new entrants, using the same process, is limited due to patent 
protection; however, there are other existing methods of treating vinasse, which could compete with 
Eco Biosis.

Institutional environment
Prevention and management of waste: Mexico is working on environmental waste reduction to 
achieve better management of waste through an environmental policy. The president has made policies 
to reduce global warming a special and personal issue of his administration. In spite of the attention 
given to the issues, Mexico continues to face serious environmental challenges largely because even 
when anti-pollution legislation exists, much of it is not being applied and enforced. The Mexican 
Department for Environmental Affairs implemented a law in 1996 restricting the contamination of 
national water bodies (NOM-001-ECOL-1996), which proposed a set of contaminant limits for liquids 
being disposed of. The sample analysis of sugarcane vinasse done by Eco Biosis indicated a total 
suspended solids content 50 times higher than that specified by the contaminant limits.

ECOBIOSIS PLANT

Vinasse

CONSTRUCTION / 
CHEMICAL COMPANIES

Technical assistance with:
- Product development

- Evaporation / drying process
- Equipment for testing

Business development 
assistance with:

- Project administration
- Business and financial planning

- Legal issues
- Exposure and funding

UNIVERSIDAD DEL MEDIO AMBIENTE
GECCO INDUSTRIAS ADVIEE

BiD NETWORK
GREEN MOMENTUM

NEW VENTURES MEXICO

SUPPLIER 
OF VINASSE

Current contract for 
BioDisperSis $

FIGURE 111. ECO BIOSIS VALUE CHAIN
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Because the technology is untested on an industrial scale, Eco Biosis has encountered certain 
resistance within the government to build the pilot plant. Eco Biosis has opted not to be classified 
as a waste treatment service provider, but rather decided to register as a manufacturing company 
subject to manufacturing sector regulations. Eco Biosis is therefore subject to a different frequency of 
operating audits than it would otherwise be under the waste treatment classification and has to obtain 
different more practical permits prior to initiating production.

Technology and processes
Eco Biosis initiated the patenting process for manufacturing BioDisperSis in 2011. Patent approval is 
pending. Figure 112 presents the process involved in production of BioDisperSis.

Vinasse is received into the plant through a pipeline from the distillery and is passed through a high-
temperature clarifier to extract suspended solids (fibres, mud and yeast) before being stored in a 
tank to start the pre-concentration process. During the pre-concentration process, water is removed 
and stability agents are added for required physical properties needed for BioDisperSis. The solution 
then goes through a further filtration process to extract any remaining water. Three products are 

Solids removal

Water removal

Returned
to distillery

Water removal

Water removal

BioDisperSis

Addition 
of stability 

agents

Addition 
of stability 

agents

RECEIVE
VINASSE

HIGH-
TEMPERATURE

CLARIFIER

FURTHER
FILTRATION

SECONDARY
CONCENTRATION

COMBINED / 
STORED

DISTRIBUTION

WATER
POLISHING

TANK PRE-
CONCENTRATION

FIGURE 112. PROCESS DIAGRAM OF ECO BIOSIS
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derived from this process: water, BioDisperSis and vinasse that needs to go through an additional 
process of concentration. Water extracted is treated to improve its quality before being returned to 
the distillery for reuse in the alcohol distillation process. The vinasse passes through an additional low 
temperature concentration process where other agents are added to the solution before it is ready to 
be stored and dispatched. The vinasse batch that has gone through the secondary concentration and 
the BioDisperSis are re-combined and a number of chemical agents are added to the liquid in order 
to preserve the product quality and durability. The remaining BioDisperSis is then checked for quality 
control, stored under the appropriate conditions and distributed via the Eco Biosis fleet of distribution 
trucks.

Funding and financial outlook
The implementation and construction cost for the pilot plant was approximately USD 150,000 and 
100% funded by the directors, one other private angel investor and the Mexican National Council 
for Science and Technology. The total amount spent on the pilot plant does not, however, reflect a 
standalone build-out of the plant as Eco Biosis utilized second-hand and rented machinery, in addition 
to renting out the plant, which would have otherwise cost an additional USD 700,000 to acquire (Table 
31). The most significant expense items were machinery (USD 80,000), installation (USD 25,000), 
vehicles (USD 25,000) and electrical costs (USD 10,000). The total investment to date has been 
approximately USD 400,000; however, the vast majority of this has gone into product R&D. The pilot 
plant is expected to make a small profit of approximately USD 35,340 on an annualized basis, with 
revenues of about USD 158,000. The key operational costs for the pilot plant are machinery rental, 
chemical process and labor, contributing to approximately 79% of the total running costs.

TABLE 31. ECO BIOSIS FINANCIAL SUMMARY

PILOT PLANT FINANCIAL SUMMARY

USD/MONTH M1 M2 M3 M4 M5 M6 M7-12 Y1 Y2

Initial 
Investment

(13,333) (13,333) (13,333) (40,000)

Revenue (Unit: 
USD 240)

13,205 13,205 13,205 79,230 118,845 158,460

Costs

Labor (1,843) (1,843) (1,843) (11,058) (16,587) (22,116)

Chemical 
Process

(3,850) (3,850) (3,850) (23,100) (34,650) (46,200)

Evaporator: 
Rent

(2,400) (2,400) (2,400) (14,400) (21,600) (28,800)

Telephone (189) (189) (189) (1,134) (1,701) (2,268)

Plant Rental 
and Petty Cash

(1,137) (1,137) (1,137) (6,822) (10,233) (13,644)

Distribution (841) (841) (841) (5,046) (7,569) (10,092)

Total Costs (10,260) (10,260) (10,260) (61,560) (92,340) (123,120)

Net Margin 2,945 2,945 2,945 17,670 26,505 35,340

Payback period from pilot plant: 4.5 years

IRR*: 34%

*IRR only taken for first 2 years as the pilot plant is not intended to be run on a continual basis but used as a model on which to 
launch the expansion plant
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The pilot plant is being used to prove the quality of BioDisperSis and secure a number of larger-scale 
contracts in order to start construction of the expansion plant. Eco Biosis is therefore looking to 
expand (Table 32) from this in two key phases: 1) an initial expansion plant with production capacity of 
9,000 tons in 2015–2016 and 2) a full expansion plant coming on-stream in 2017–18 with production 
capacity of 27,000 tons. Eco Biosis will invest USD 2.6 million in the expansion plant, which will have 
revenues of USD 1.7 million and breakeven at approximately 45% production capacity. The fully-
operational plant will require a further investment of USD 5.4 million and increase potential revenues 
by up to 300%, with breakeven production of approximately 55%.

Eco Biosis has already secured approximately USD 0.8 million in funding for its expansion plant from 
a number of developmental agencies.

Socio-economic, health and environmental impact
From an environmental perspective, the technology has a significant positive impact as it reduces the 
contamination of local water bodies through converting unused vinasse into lignosulfonate substitute, 
and in addition, indirectly improves the livelihood of the local population. Furthermore, Eco Biosis 
has a negative net water usage as it extracts more water from the vinasse received than it uses in 
the conversion process, thereby returning water for reuse to the alcohol distilleries and preserving 
an already scarce supply of potable water. Eco Biosis provides employment to 12 local workers in  
the pilot plant; however, this will increase to approximately 14 in the expansion plant and up to 35  
in the fully-operational plant which is planned to come on-stream in 2018.

Scalability and replicability considerations
The key drivers for the success of this business are:

Patented technology and process for making BioDisperSis from vinasse.
Partnerships with alcohol distilleries, allowing extreme low-cost sourcing of inputs.
Viable lower-cost alternative for vinasse treatment in compliance with regulatory requirement.
Awareness and market for clean technology solutions.
Higher-priced substitutes (Lignosulfonates are imported).
Tightening vinasse disposal regulations.

The Eco Biosis pilot plant feasibility is from multiple factors. Most important is the plant’s location within 
an existing distillery, and in addition receiving services free of charge which would otherwise have had 
a significant impact on the operational costs. Operational cost savings incurred assist in making a 
small-scale pilot plant viable. The two key considerations for scaling Eco Biosis are: 1) availability 
of vinasse as a raw material and 2) demand for lignosulfonate substitute. With continued support of  
anti-pollution legislation in Mexico, Eco Biosis provides a cost-effective approach to disposing  
of vinasse legally and can therefore secure significant quantities of the vinasse waste at relatively low 
cost, enabling it continued domestic expansion. 

TABLE 32. ECO BIOSIS FINANCIALS PROJECTIONS

EXPANSION PHASES FINANCIAL SUMMARY

USD 2014 2015 2016 2017 2018 2019 2020

Investment 2,587,589 5,368,968

Revenue 1,668,734 1,768,265 6,332,350 6,710,043 7,110,264 7,534,355

EBITDA 780,143 839,613 3,316,631 3,556,095 3,811,249 4,083,077

Net Profit 368,120 406,656 1,324,082 1,430,042 1,663,888 1,909,755
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On a global scale, the alcohol industry continues to grow strongly, expecting to reach USD 1 trillion 
in 2014, representing almost 210 billion litres. This represents a significant opportunity for the Eco 
Biosis technology to be utilized in other countries to counter the pollution from vinasse. The demand 
for lignosulfonate substitutes will continue to grow in the construction industry as it provides an 
environmental-friendly alternative to wood-pulp-derived lignosulfonates. Furthermore, Eco Biosis can 
export its product to foreign markets demanding lignosulfonates.

Summary assessment – SWOT analysis
The key strengths of Eco Biosis are the benefits drawn by alcohol distillery and an environmentally-
friendly alternative for producing lignosulfonates substitute from vinasse in comparison to mainstream 
methods of using wood pulp as key input (Figure 113). The weakness of Eco Biosis is high investment 
required for its expansion. In its future expansion, Eco Biosis might require to alter its process based on 
the quality of raw material input and could further increase its investment costs. Eco Biosis once has 
commercially proven and has successfully run its operations for few years. It has strong opportunities 
to expand both domestic and overseas.

HELPFUL
TO ACHIEVING THE OBJECTIVES

HARMFUL
TO ACHIEVING THE OBJECTIVES

IN
T

E
R

N
A

L 
O

R
IG

IN
AT

T
R

IB
U

T
E

S
 O

F
 T

H
E

 E
N

T
E

R
P

R
IS

E

STRENGTHS

 A proprietary cost-effective solution to 
significant global environmental problem

 Patent pending that will reduce 
threat of competition

 Beneficial for distilleries as disposing of 
unwanted waste and getting clean water back

 BioDisperSis price competitive 
with other lignosulfonates 

 Lignosulfonates are used in a broad range of 
industries mitigating potential market risk

 BioDisperSis is a green alternative to 
mainstream wood-pulp-derived lignosulfonates

 Low water usage throughout process and water 
extracted from vinasse is returned to distilleries 

WEAKNESSES

 Reliance on operating pilot plant and operating  
cost subsidies

 Have inherent risks with expansion
 High level of investment required 

to launch expansion plant
 Have only developed one product with 

vinasse – BioDisperSis – therefore, significant 
R&D is still required to open up new markets 
and process vinasses of different qualities

 Capacity of the plant has to be linked to the 
capacity of the alcohol distillery as transport 
of vinasse would not be cost effective
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OPPORTUNITIES

 Domestic and overseas expansion as  
significant supply of vinasse waste that is  
not being exploited

 Source raw material from a number of other 
vinasse producing industries, e.g. bread making

 Expand product line to open up 
new markets and industries

 Growing popularity for sustainable 
products globally

THREATS

 Supply of raw material is not secured 
 Change in quality of raw material will alter 

the solution properties and slow process
 Patent not yet granted

FIGURE 113. ECO BIOSIS SWOT ANALYSIS
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CHAPTER 6. EMERGING FUEL TECHNOLOGIES FROM AGRO-WASTE

S
E

C
T

IO
N

 I
I:

 E
N

E
R

G
Y

 R
E

C
O

V
E

R
Y

 F
R

O
M

 O
R

G
A

N
IC

 W
A

S
T

E
306

Contributors
Carlos Fernandez, I-DEV International
Cinthya Pajares, I-DEV International
Eco Biosis S.A.

References and further readings
Creixell, M. Interviewed by Patrick Watson via email and telephone. March 25, 2014.

Olguín, E.J., Doelel, H.W. and Mercado, G. 1995. Resource recovery through recycling of sugar 
processing by-products and residuals. Resources, Conservation and Recycling 15(2): 85–94.

Vargas, M. “Project for the manufacturing of sustainable dispersing bases made from highly polluting 
wastes.” PowerPoint presentation. Retrieved from LinkedIn page of Los Angeles Cleantech 
Incubator (LACI): www.slideshare.net/LACIncubator/7eco-biosis (accessed November 7, 2017).

Case descriptions are based on primary and secondary data provided by case operators, insiders, or 
other stakeholders, and reflects our best knowledge at the time of the assessments (2015–2016). As 
business operations are dynamic, data can be subject to change.

Copyright Material – Provided by Taylor & Francis 


	Cover
	Half Title
	Title Page
	Copyright Page
	Table of Contents
	Editors and authors
	Acknowledgements
	Foreword
	Section I: Business Models for a Circular Economy: Introduction
	1. Business models for a circular economy: Linking waste management and sanitation with agriculture
	2. Defining and analyzing RRR business cases and models

	Section II: Energy Recovery from Organic Waste
	Recovering energy from waste: An overview of presented business cases and models
	3. Business models for solid fuel production from waste
	Introduction
	Case – Briquettes from agro-waste (Kampala Jellitone Suppliers, Uganda)
	Business model 1: Briquettes from agro-waste
	Case – Briquettes from municipal solid waste (COOCEN, Kigali, Rwanda)
	Case – Briquettes from agro-waste and municipal solid waste (Eco-Fuel Africa, Uganda)
	Business Model 2: Briquettes from municipal solid waste

	4. Business models for in-house biogas production for energy savings
	Introduction
	Case – Biogas from fecal sludge and kitchen waste at prisons
	Case – Biogas from fecal sludge at community scale (Sulabh, India)
	Case – Biogas from fecal sludge at Kibera communities at Nairobi (Umande Trust, Kenya)
	Business model 3: Biogas from fecal sludge at community level
	Case – Biogas from kitchen waste for internal consumption (Wipro Employees Canteen, India)
	Business model 4: Biogas from kitchen waste

	5. Business models for sustainable and renewable power generation
	Introduction
	Case – Power from manure and agro-waste for rural electrification (Santa Rosillo, Peru)
	Case – Power from swine manure for industry’s internal use (Sadia, Concordia, Brazil)
	Case – Power from manure and slaughterhouse waste for industry’s internal use (SuKarne, Mexico)
	Business model 5: Power from manure
	Case – Power from agro-waste for the grid (Greenko, Koppal, India)
	Case – Power from rice husk for rural electrification (Bihar, India)
	Business model 6: Power from agro-waste
	Case – Power from municipal solid waste at Pune Municipal Corporation (Pune, Maharashtra, India)
	Business model 7: Power from municipal solid waste
	Case – Combined heat and power from bagasse (Mumias Sugar Company, Mumias District, Kenya)
	Case – Power from slaughterhouse waste (Nyongara Slaughter House, Dagorretti, Kenya)
	Case – Combined heat and power and ethanol from sugar industry waste (SSSSK, Maharashtra, India)
	Case – Combined heat and power from agro-industrial wastewater (TBEC, Bangkok,Thailand)
	Business model 8: Combined heat and power from agro-industrial waste for on- and off-site use

	6. Business models on emerging technologies/bio-fuel production from agro-waste
	Introduction
	Case – Bio-ethanol from cassava waste (ETAVEN, Carabobo, Venezuela)
	Case – Organic binder from alcohol production (Eco Biosis S.A., Veracruz, Mexico)
	Business model 9: Bio-ethanol and chemical products from agro and agro-industrial waste


	Section III: Nutrient and Organic Matter Recovery
	Nutrient and organic matter recovery: An overview of presented business cases and models
	7. Business models on partially subsidized composting at district level
	Introduction
	Case – Municipal solid waste composting for cost recovery (Mbale Compost Plant, Uganda)
	Case – Public-private partnership-based municipal solid waste composting (Greenfields Crops, Sri Lanka)
	Case – Fecal sludge and municipal solid waste composting for cost recovery (Balangoda Compost Plant, Sri Lanka)
	Business model 10: Partially subsidized composting at district level

	8. Business models on subsidy-free community-based composting
	Introduction
	Case – Cooperative model for financially sustainable municipal solid waste composting (NAWACOM, Kenya)
	Business model 11: Subsidy-free community-based composting

	9. Business models on large-scale composting for revenue generation
	Introduction
	Case – Inclusive, public-private partnership-based municipal solid waste composting for profit (A2Z Infrastructure Limited, India)
	Case – Municipal solid waste composting with carbon credits for profit (IL&FS, Okhla, India)
	Case – Partnership-driven municipal solid waste composting at scale (KCDC, India)
	Case – Franchising approach to municipal solid waste composting for profit (Terra Firma, India)
	Case – Socially-driven municipal solid waste composting for profit (Waste Concern, Bangladesh)
	Business model 12: Large-scale composting for revenue generation

	10. Business models on nutrient recovery from own agro-industrial waste
	Introduction
	Case – Agricultural waste to high quality compost (DuduTech, Kenya)
	Case – Enriched compost production from sugar industry waste (PASIC, India)
	Case – Livestock waste for compost production (ProBio/Viohache, Mexico)
	Business model 13: Nutrient recovery from own agro-industrial waste

	11. Business models on compost production for sustainable sanitation service delivery
	Introduction
	Case – Fecal sludge to nutrient-rich compost from public toilets (Rwanda Environment Care, Rwanda)
	Business model 14: Compost production for sustainable sanitation service delivery

	12. Business models for outsourcing fecal sludge treatment to the farm
	Introduction
	Case – Fecal sludge for on-farm use (Bangalore Honey Suckers, India)
	Business model 15: Outsourcing fecal sludge treatment to the farm

	13. Business models on phosphorus recovery from excreta and wastewater
	Introduction
	Case – Urine and fecal matter collection for reuse (Ouagadougou, Burkina Faso)
	Business Model 16: Phosphorus recovery from wastewater at scale


	Section IV: Wastewater for Agriculture, Forestry and Aquaculture
	Wastewater for agriculture, forestry and aquaculture: An overview of presented business cases and models
	14. Business models on institutional and regulatory pathways to cost recovery
	Introduction
	Case – Wastewater for fruit and wood production (Egypt)
	Case – Wastewater and biosolids for fruit trees (Tunisia)
	Case – Suburban wastewater treatment designed for reuse and replication (Morocco)
	Business model 17: Wastewater for greening the desert

	15. Business models beyond cost recovery: Leapfrogging the value chain through aquaculture
	Introduction
	Case – Wastewater for the production of fish feed (Bangladesh)
	Case – A public-private partnership linking wastewater treatment and aquaculture (Ghana)
	Business Model 18: Leapfrogging the value chain through aquaculture

	16. Business models for cost sharing and risk minimization
	Introduction
	Case – Viability gap funding (As Samra, Jordan)
	Business model 19: Enabling private sector investment in large scale wastewater treatment

	17. Business models on rural–urban water trading
	Introduction
	Case – Fixed wastewater-freshwater swap (Mashhad Plain, Iran)
	Case – Flexible wastewater-freshwater swap (Llobregat delta, Spain)
	Business model 20: Inter-sectoral water exchange
	Case – Growing opportunities for Mexico City to tap into the Tula aquifer (Mexico)
	Case – Revival of Amani Doddakere tank (Bangalore, India)
	Business model 21: Cities as their own downstream user (Towards managed aquifer recharge)

	18. Business models for increasing safety in informal wastewater irrigation
	Introduction
	Business model 22: Corporate Social Responsibility (CSR) as driver of change
	Business model 23: Wastewater as a commodity driving change
	Business model 24: Farmers’ innovation capacity as driver of change


	Section V: Enabling Environment and Financing
	19. The enabling environment and finance of resource recovery and reuse
	Frugal innovations for the circular economy: An epilogue

	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d002800630029002000320030003100300020005400610079006c006f0072002000260020004600720061006e0063006900730020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




