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Executive Summary 
 
Human activities over the past several hundred years, and particularly in recent 
decades, are responsible for an accelerating degradation of biodiversity and 
ecosystem services. Like all people and industries, the beverage industry is both 
dependent on and causes impacts to biodiversity and ecosystem services. The 
primary dependencies of the sector are on agriculture and fresh water. The sector’s 
impacts occur at all stages of production: inputs - including agriculture, water, and 
packaging materials; production facilities –including energy and water use and 
waste disposal; transportation; advertising and sale; and disposal of products by 
consumers. There are a number of resources, tools, and methods available to help 
companies assess and reduce their impacts, including water and carbon 
footprinting. As greater attention is being paid to climate change, ecosystem 
services, and environmental degradation, policies and regulations are being 
implemented to reduce impacts and to educate consumers. For example, several 
international conventions are aimed at protecting biodiversity, and environmental 
labels are under discussion in some countries. This move toward greater 
environmental consciousness among consumers and governments presents 
numerous opportunities for companies that are ready to seize them. 
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Foreword 
 

The Beverage Industry Environmental Roundtable (BIER) is a technical 
coalition of leading global beverage companies working together to advance 
environmental sustainability within the beverage sector. Formed in 2006, BIER aims 
to accelerate sector change and create meaningful impact on environmental 
sustainability matters. Through development and sharing of industry-specific 
analytical methods, best practice sharing, and direct stakeholder engagement,  BIER 
accelerates the process of analysis to sustainable solution development. 

Recent BIER accomplishments include the development of “Beverage 
Industry Sector Guidance for Greenhouse Gas Reportintg”, “A Practical Perspective 
on Water Accounting in the Beverage Sector”, Beverage Category Greenhouse Gas 
Modeling, 5th Annual Water Stewardship Benchmarking Study, and dialogue 
initiatives with several trade, NGO and customer organizations to name a few. For 
more information, visit http://www.bieroundtable.com.  

BIER members include Anheuser-Busch InBev, Bacardi Limited, Beam Global 
Spirits & Wine, Brown-Forman Corporation, Carlsberg Group, The Coca-Cola 
Company, Diageo, Diversey, Groupe Danone, Ecolab, Heineken, MillerCoors, Molson 
Coors Brewing Company, Nestlé Waters, New Belgium Brewing Company, Ocean 
Spray Cranberries, Pernod Ricard and PepsiCo.  

The Nature Conservancy (TNC) is a global conservation organization that has 
been working since 1951 to protect ecologically important lands and waters for 
nature and people. TNC recognizes that the private sector has an important role to 
play in advancing our conservation mission. Businesses around the globe can, and 
do, have significant impacts on our climate and on the lands and waters that people 
and nature rely upon for survival. That’s why we apply our science, reach, expertise 
in conservation planning, and on-the-ground experience to help businesses make 
better decisions, understand the value of nature, and ultimately protect it. In the 
past several years TNC has established itself as a global leader in water stewardship 
and has formed water sustainability partnerships with several beverage companies. 
TNC has helped develop water sustainability assessment and watershed 
stewardship quantification methods, and has jointly authored many water 
stewardship papers and reports.  

BIER and TNC both recognize the important role the beverage sector can play 
in protecting biodiversity and our ecosystems. BIER, in collaboration with The 
Nature Conservancy, is looking to shed light on biodiversity and ecosystem 
challenges faced across the industry and its supply chain. Specifically, this paper is 
intended to spark conversation and prompt action among beverage companies to 
better understand their environmental impacts and opportunities to mitigate 
impacts and contribute to conservation and preservation of valuable natural 
resources and systems. It is through this understanding that BIER has elected to 
enlist the expertise and experience of TNC to advance sustainability as it relates to 
these important dimensions. For this paper, TNC and BIER partnered with Aukema 
Conservation Science, a research and consulting firm with expertise in ecosystem 
services and biodiversity conservation. 
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I. Overview on Biodiversity and Ecosystem Services 
 

All human life and enterprise is fundamentally dependent on biodiversity 
and the services it provides. Biodiversity, or biological diversity, encompasses the 
variability among living organisms – from genes to species to ecosystems. 
Biodiversity forms the basis of ecosystem services, defined as the benefits nature 
provides to humans–from food and clean water to climate regulation1,2 (Figure 1).  

 

 
Figure 1. Ecosystem Service Categories. Ecosystem services are the benefits that nature 
provides to people. They are typically divided into four categories or types of services. 
Biodiversity, the variety of life on earth, underlies all ecosystem services. Based on Millennium 
Ecosystem Assessment1. 

 
The past 40,000 years, have seen a steady reduction in biodiversity. For 

example, as modern humans expanded their range – including to North America, 
Australia, and numerous islands – many species, particularly large mammals and 
birds were driven to extinction3. As we have become more industrialized and 
human population has exploded, our impacts on biodiversity have accelerated at an 
alarming rate, leading to what has been termed a ‘biodiversity crisis’ or the ‘sixth 
mass extinction’. Over the last few hundred years, it is estimated that human activity 
has increased species extinction rates by at least several hundred and as much as 
1000 times higher than background extinction rates (Figure 2). Countless species 
are going extinct without even being known to science. Species extinction is 
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irreversible and recovery of biodiversity won’t take place on a meaningful 
timeframe because evolution of new species typically takes hundreds of thousands 
of years. Today the greatest threat to biodiversity is habitat loss. For example, the 
cover of tropical rainforests, which are known for their extremely high biological 
diversity, has decreased from approximately 16 million square kilometers to less 
than 9 million today.  Approximately three quarters of Mediterranean forests and 
temperate grasslands have been converted to agriculture1,3,4,5. 

 

 
 
Figure 2. Species extinctions are much higher than they have been in the past and are expected to 
accelerate. From Millennium Ecosystem Assessment1. Reprinted with permission. 

 
Recently, the concept of ecosystem services has gained traction in 

environmental thinking and natural resource conservation circles. The Millennium 
Ecosystem Assessment - a 5 year United Nations undertaking that involved more 
than 1360 scientists– provided a standard framework for thinking about ecosystem 
services and brought to light the global degradation of ecosystem services1,. Where 
biodiversity may seem abstract, ecosystem services explicitly links biodiversity with 
benefits to humans. Furthermore, because of the direct connection to human 
benefit, it is possible to monetize the value of some services in economic terms 
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(valuation)*. One widely cited study placed the global value of nature’s services at 
approximately $33 trillion per year6.  

The rise of ecosystem services valuation has led to the emergence of markets 
for ecosystem services. The most common ecosystem services markets are water 
funds - in which water users pay for watershed protection to ensure clean water 
supplies – and carbon markets – in which carbon emitters pay to protect or restore 
natural carbon sequestering systems such as tropical forests. Ecosystem services 
markets are becoming increasingly important tools for funding biodiversity 
conservation and protecting services for municipalities, industry, and humanity7,8. 

While humans and our businesses are dependent on nature, our behavior 
and decisions can also impair the very biodiversity and services we depend on and 
impact our own well-being and the economic viability of our businesses. Here we 
provide an introduction and overview to some of the most direct dependencies, 
risks, and impacts between the beverage sector and biodiversity and ecosystem 
services. We identify some ways businesses can assess and measure their impacts; 
we examine emerging policy developments; we look at some of the risks and 
opportunities facing businesses; and we provide recommendations. 
 

II. Specific relationship with the Beverage Industry 
 
The primary dependencies and impacts of the beverage industry on biodiversity 
come from: the major inputs (agricultural products, water, and packaging material); 
production facilities and waste disposal; transportation of raw materials (e.g. 
crops), intermediate products (e.g. empty bottles) and final products; advertising 
and point of sale; and finally consumption and disposal.  

A. Inputs  

Agriculture, water use, and packaging are probably the most important direct 
connections between biodiversity and the beverage sector.  
 

1. Agricultural products 

Agricultural intensification, particularly since the Second World War, has had 
a negative effect on biological diversity within intensively-farmed landscapes9,10. As 
biodiversity has been acknowledged as a factor influencing ecological functioning, 
the loss of biodiversity in agricultural land threatens the sustainability of those 
systems11. Loss of biodiversity also limits the environment’s support for ecosystem 
services2. There are many aspects related to the way agriculture is carried out that 
can influence the ecosystem services and values that farms provide both on and off 
farm. 

                                                        
* There is debate about the appropriateness of monetizing nature, in part because the value of clean 
water and air, for example, are infinite – we couldn’t live without them. However that is beyond the 
scope of this paper. 
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 Because agriculture is very land intensive, agricultural inputs to beverages 
are an important connection to biodiversity and ecosystem services. Thus the 
agricultural products that go into beverages form a very large part of the beverage 
industry’s environmental footprint. Spatially, the greatest footprint for the beverage 
industry is likely to come from agriculture.  
        Dependencies: Healthy productive agriculture is necessary to produce the 
ingredients for most beverage products (with the exception of bottled water). 
Simultaneously, biodiversity and the services it provides are critical to agricultural 
production. For example, birds, bats, and insects consume or parasitize crop pests 
that would otherwise reduce yields. They also provide pollinating services to 
numerous crops including coffee, tea, and agave1. Micro-organisms in the soil are 
critical for soil fertility and protect plants against parasites12. Forests, grasslands, 
wetlands, hedgerows, windbreaks and other non-cultivated natural areas in the 
landscape are important for the survival of these species. Natural areas also play a 
key role in water and soil retention, buffering agricultural lands from flood, drought, 
and soil erosion.   
       Impacts. Agriculture negatively impacts biodiversity by directly displacing 
plants, animals and native ecosystems. In addition, chemicals, fertilizers, soil tilling 
and compaction can have negative impacts on biodiversity and ecosystem services 
both on-farm and off-farm.  

Chemicals such as pesticides and herbicides can have non-target impacts in 
which they damage non-pest or even beneficial organisms. For example, in addition 
to killing insects that are consuming crops, pesticides may also kill insects that 
consume or parasitize these pests. With the natural pest control reduced, additional 
pesticides are required to keep pests under control, forming a positive feedback. 
Many insects and plants also develop resistance to chemicals, creating an arms race 
in which more and more chemical pesticides and herbicides are needed to maintain 
the same level of pest control. In addition, biomagnification (the increase in 
concentration of a pollutant from one link in a food chain to the next) of these 
chemicals can harm non-target animals higher up the food chain (Box 1). Pesticides 
and herbicides can also get into waterways through runoff from agricultural fields, 
impacting aquatic ecosystems and human health. Integrated pest management 
practices and careful application of chemicals can help ameliorate these impacts. 
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Fertilizers provide nutrients such as nitrogen, phosphorous and trace 

minerals to growing plants. Manure has long been used to fertilize crops, but with 
the discovery of a process to synthesize ammonia from atmospheric nitrogen in the 
early twentieth century, synthetic fertilizers became widespread. Synthetic 
fertilizers have supported global human population growth and are estimated to be 
responsible for feeding nearly half the world’s population. However, the efficiency of 
fertilizer use in agriculture has decreased dramatically since 1960. Today only 30-
50% of nitrogen and phosphorus fertilizer that is applied is actually taken up by 
crops. A significant amount is lost from agricultural fields and finds its way into the 
environment10,14. Fertilizer impacts the environment in two primary ways: through 
runoff into waterways and through emission of polluting gasses. Synthetic fertilizers 
also contain heavy metals and other environmental pollutants and can contribute to 
soil acidification. 
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When fertilizer runs off fields into waterways, it can cause algal blooms and 

deplete oxygen in the water, killing fish and other animals (Box 2). In addition, 
nitrates can leach into groundwater, making it unsafe to drink. Fertilizer application 
also increases the emission of gasses that are important in climate regulation and air 
pollution. These gasses include nitrogen oxides, a component of smog and a 
precursor of ozone, and methane, a greenhouse gas many times stronger than 
carbon dioxide10. Substantial quantities of fossil fuels (especially natural gas which 
is a feedstock for the process) are used to produce synthetic fertilizers, and 
greenhouse gasses are emitted during the production. Fertilizer impacts can be 
reduced by matching nitrogen applications closely with plant needs: by applying 
nitrogen at a rate that takes into account other sources of nitrogen, by applying it at 
the time when it is needed, and by applying it directly into the soil16. 

Farming systems and practices can positively or negatively affect the 
ecosystem services farms provide and the biodiversity they harbor. In addition to 
the intensity of fertilizer and chemical inputs into farms, the size and agricultural 
practices of farms can impact biodiversity and ecosystem services. In general 
greater biodiversity is found on small than large farms. This is likely due in part to 
the landscape heterogeneity associated with smaller farms (for example, small fields 
separated by buffers). Multiple cropping systems using crop rotations or 
intercropping (two or more crops grown simultaneously) can improve pest control 
and increase nutrient- and water-use efficiency in comparison to monocultures. 
Growing cattle and other livestock in pastures, if appropriately stocked and 
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managed, can have low environmental impacts; whereas high density animal 
production such as feedlots create tremendous amounts of waste that can pollute 
surface and groundwater. Agroforestry, in which trees are included in a cropping 
system, may improve nutrient availability and efficiency of use and may reduce 
erosion, provide firewood, store carbon, increase biodiversity, and provide habitat 
for pollinators and pest predators. Reduced tillage practices and cover crops can 
reduce greenhouse gas emissions and soil erosion, enhance water retention, and 
help maintain and restore soil fertility10. 

Specific impacts and appropriate techniques and best farming practices 
depend on the crop being grown and the location. For example, the corn used to 
make high fructose corn syrup is typically grown in large genetically homogeneous 
monocultures with extremely high inputs of fertilizers and pesticides, with severe 
impacts on water quality (Box 2). An increasing acreage of corn depends on 
irrigation and there are concerns about unsustainable water withdrawals17. Sugar 
cane and sugar beet may be responsible for more biodiversity loss than any other 
crop due to habitat destruction for plantations, intensive use of irrigation water and 
agrochemicals, and polluted wastewater discharged during sugar production. But 
these impacts can be reduced through improved irrigation practices, modified 
tillage, treatment of mill sludge, and other improved techniques18. Tropical fruits, 
such as acai, can be a boon to environmental protection when harvested carefully 
from native forests, or can contribute to destruction of rainforests when native 
forest is converted to plantations. Shade-grown coffee provides numerous 
environmental benefits such as providing habitat for migratory birds and other 
plants and animals, as well as reduced erosion and fewer inputs19. 

2. Water  

Freshwater is critical to any beverage operation, from water applied to crops 
in the supply chain to water used for cleaning a production facility to water used in 
the product itself. All beverage companies depend upon a sufficient clean supply of 
water for their operation, and there are a number of ecosystem services that help to 
ensure a sustainable supply. Figure 3 demonstrates which freshwater services a 
beverage company is likely to depend on, and which services the company could 
impact. Generally the freshwater services on which a company depends, both in the 
supply chain and at the production facility, are located upstream of the water use 
point, while impacts are felt at the point of use and downstream from the point of 
use. These freshwater ecosystem services will be explored in more depth in the 
following sections. 
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Figure 3. Dependencies and impacts of the beverage sector on freshwater ecosystem services 

 
Changes in the freshwater ecosystem services in the basin in which a 

company, or its supply chain, operates could result in risks to the company both due 
to its dependence and its impact on services. The types of risks to a business include 
physical risks and the risk of losing the license to operate. Physical risks may be due 
to threats to sufficient clean, reliable water to irrigate crops or supply a production 
facility. The risk of losing the license to operate may occur due to new or newly 
enforced regulations, for example on how wastewater is discharged, or damage to a 
company’s reputation due to the perceived impacts of a company in the basin in 
which they operate.  
 
Water and Agricultural Products in the Supply Chain 
 

Dependencies: Multiple water footprint calculations of beverage products 
have demonstrated that almost all the water footprint of a beverage occurs in the 
agricultural supply chain53,54. Irrigated agriculture depends heavily on the 
provisioning service of water supply. If water scarcity is an issue in the basin in 
which crops are grown, there may be a risk to the ability to produce sufficient yields. 
There are some options for water storage to reduce the risks of water scarcity 
during dry years or dry periods of each year, but water storage will not help in the 
long term if the water supply of a basin is overallocated every year.  

Agriculture also depends on regulating services of the landscape such as 
water flow regulation, natural water purification, and sediment retention to ensure 
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against flood damage on the farm and to ensure a sufficient base flow during low 
flow periods and a sufficiently clean supply of water for irrigation. Upstream land 
cover alterations can impact how well the landscape regulates flows, as the 
hydrology of a basin moves further away from a natural cycle of water retention and 
slow release over time. Land development can increase flood peaks and reduce the 
base flow, as water runs off more quickly. Natural vegetation also provides a filter 
against pollutants and reduces soil erosion, ensuring a cleaner supply of water 
arriving at an irrigation intake. For groundwater systems, natural land cover 
encourages greater infiltration of precipitation back into the aquifer than a 
developed land cover. 

 
Impacts: Agriculture has the largest impact globally of any single class of user 

on water supplies, accounting for over 90% of all water consumed55. In addition, 
about 17 percent of global agricultural land is irrigated, with irrigated land 
contributing about 40 percent of the global production of cereal crops10. Water use 
for agriculture in some regions impedes the availability of freshwater ecosystem 
services for other water users, including drinking water, industry, transportation, 
and recreation. Extraction of water can also impact the natural hydrology of a 
stream, resulting in possible ecological impacts that can affect the ecosystem 
services and freshwater biodiversity normally provided by a river system. Irrigation 
return-flows typically carry more salt, nutrients, minerals and pesticides into 
surface and ground waters, with impacts on downstream agricultural and natural 
systems and drinking water. These impacts on freshwater ecosystem services can 
lead to measurable social and economic impacts. For example, if the altered 
hydrology reduces the survival rate of fish in a river system, this may reduce access 
to protein sources for local population and reduce incomes of local fishermen. 
Changes in flows may also affect cultural, spiritual or aesthetic services that the 
waterway provides.  

Land use changes due to agriculture and application of fertilizers and 
pesticides can impact the quality of water in the local aquifer, lake or stream. 
Removal of natural vegetation to make room for agriculture decreases the inherent 
ability of the landscape to prevent erosion and filter pollutants from overland runoff 
before water reaches a stream, lake or aquifer. Maintaining a vegetative buffer, 
particularly along the banks of streams and at the edge of agricultural fields, can 
retain some of this filtration and erosion prevention service. Increasing the 
pollutant and sediment levels in lakes and streams can impact freshwater 
biodiversity and the ability of other water users to have access to sufficiently clean 
water, or increase the cost of treating water for other uses. Additionally, increased 
sediment can build up behind in-stream infrastructure such as dams, shortening 
their lifespan and requiring costly sediment removal. 
 
Water in Production 
 

Dependencies: Production facilities that make beverage products and their 
packaging all depend on a clean reliable source of water for operation. There are 
many options for replacing freshwater ecosystem services with storage and 
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treatment facilities, but this substitution increases the costs of production and, in 
some cases, will become prohibitively expensive to employ. The more pollutants or 
sediment that the water source contains, the more expensive it is to treat and, if the 
problem becomes too overwhelming, it may not be possible to cost-effectively 
address. As described in the section on agricultural dependence, storage options can 
help offset a dry period or a dry year, but if total water use in a basin is greater than 
the average supply, water use is unsustainable and conflicts will occur. 
 

Impacts:  As production facilities tend to be located in areas that are already 
relatively developed, the land use impacts on freshwater ecosystem services and 
biodiversity are not usually of primary concern. However, if a production facility is 
constructed on a key area of natural storage and filtration, such as a wetland, it can 
alter the hydrology of a system sufficiently to impact the local freshwater services. 
Additionally, paving over a large area where previously water was able to filter into 
the soil could impact the ability of the landscape to absorb floods and filter 
pollutants. 

The wastewater discharge of a production facility can severely impact the 
quality of water in a stream or lake through increased temperatures or additional 
pollutants. As described in the section on agricultural impacts, this degradation of 
water quality can affect the access of other water users to a clean source of water 
and impact freshwater biodiversity and in-stream services such as provision of 
fisheries, recreation, and spiritual and aesthetic services. Treatment of effluent prior 
to discharge can greatly reduce these impacts, and even reach a point in some cases 
of zero impact on freshwater ecosystem services and biodiversity on the 
downstream side of production. 

3. Packaging materials 

 
 Packaging materials can contribute substantially to the impacts a product has 
on biodiversity and ecosystem services. For some products, primary packaging 
accounts for upwards of 50% of a product’s carbon footprint. A large number of 
materials may be used in beverage packaging and each one has a different set of 
impacts. Reducing the weight and increasing the recycled content of packaging 
materials decreases the environmental impacts20. 
 Fiber from trees is used to produce paper products such as cardboard boxes, 
cartons and paper labels. The environmental impacts of paper come from wood 
harvesting and pulp processing. Tree harvest from old growth forests or 
environmentally sensitive areas or using large scale clear-cutting degrades 
ecosystems, contributes to the loss of biodiversity and ecosystem services, and 
releases stored carbon. However, trees can be sustainably grown, and plantations or 
second growth forest that is selectively thinned or harvested at appropriate 
intervals using less destructive methods has substantially lower impacts. The pulp 
and paper industry is very energy and water intensive and uses toxic chemicals. In 
the U.S., pulp and paper mills are among the four most polluting industries. The 
Forest Stewardship Council has developed an international certification program for 
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sustainably harvested wood. Third party certifiers evaluate both forest management 
activities (for forest certification) and tracking of forest products (for chain-of-
custody certification)21.  Other organizations also offer forest certification. Using 
recycled materials in final products reduces the demand for new paper products.  
  Aluminum is produced from bauxite, which is mainly extracted by open-cast 
mining (a type of surface mining). Bauxite mining is land extensive and the mines 
destroy important habitat. In addition to habitat destruction, there are a number of 
environmental problems associated with bauxite mining and processing including 
water pollution, soil erosion, disposal of tailings and alkaline “red mud”, high energy 
use, and emissions of gasses and particles. When red mud is pumped back into 
mined-out areas, caustic residues can percolate into the aquifers rendering water 
undrinkable. Many bauxite mines are located in areas with very high biodiversity 
and in forests with high carbon sequestration capacity that are already threatened. 
Opening new mines often creates roads in previously unroaded areas and leads to 
further degradation of the area. Recycling aluminum is critical to reducing 
dependence on virgin materials. It is estimated that recycling aluminum requires 
95% less energy and produces 95% lower greenhouse gas emissions than producing 
primary aluminum22,56. 

Glass is made primarily from silica, although it contains other materials, 
including limestone. Silica mining can damage river basins due to degradation and 
erosion of banks, and fossil fuels are burned in the production of glass. Limestone is 
a much smaller component of glass than silica. Limestone ecosystems, such as karst, 
are known for their high biological diversity and unique species. Limestone 
quarrying can degrade habitat and pollute or alter flows of underground 
waterways23. In addition, limestone may be mined from corals. Coral reefs are one 
of the most diverse marine ecosystems and are very important for fisheries, 
tourism, and coastal protection. In some countries, coral is mined with dynamite, 
which is particularly destructive. Refillable or recycled glass containers use 
substantially less energy than new glass containers.  

Plastic comes in many forms. Most plastics are made from petrochemicals, 
although they often contain additives (for example, to make brittle plastics more 
pliable) as well. These additives can be toxic as can intermediate products or 
components used in the manufacturing process. There are several types of plastic. 
Drink bottles are usually made from PET (Polyethylene terephthalate; labeled 1) or 
sometimes from HDPE (high density polyethylene , labeled 2). Bottle caps are 
typically made from Polypropylene (5). In addition to the environmental impacts 
involved in extracting fossil fuels and producing the plastics, they are persistent in 
the environment. Plastic may break down into smaller and smaller pieces, but it 
doesn’t degrade completely. Plastics usually require more processing to be recycled 
and are rarely recycled back into plastic bottles. However, it is possible to make 
100% recycled content plastic bottles and several companies, including Pepsi in its 
Naked Juice line, are leading the way. Including recycled content in PET and HDPE 
containers can substantially reduce a container’s carbon footprint. In addition, 
plastic six-pack holders and wrappers are not recyclable and in many places plastic 
lids cannot be recycled (Box 3). Six-pack holders are notorious for injuring wildlife 
that get caught in them.  
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Composite packages are made from more than one material. Gable top 

cartons are made from cardboard coated with low-density polyethylene. Virgin 
materials are usually used because recycled paper is not strong enough for the 
cartons. Aseptic packaging is made from a combination of paper, plastic, and 
aluminum. It has the advantage of being light and easy to ship without requiring 
refrigeration. It can be difficult to recycle because of the many different materials it 
contains. 

Other materials used in packaging include ink, glue, and cork. Ink and glue 
often contain or are processed with toxic chemicals.  Soy based inks are now 
available. Cork can be sustainably grown and harvested and, certified cork in 
particular, is a good choice (Box 4). 

 



 14 

 

B. Production facilities 

Compared to agriculture, production facilities have a relatively small land 
footprint. However, in addition to water use, they can be a significant source of 
energy use and point source pollution.  

Energy is used in the production of final products, packaging, agricultural 
inputs, marketing and administrative operations. All energy sources have 
environmental impacts (Table 1) and a detailed treatment is beyond the scope of 
this paper. However the table gives a list of energy sources and some of the 
environmental impacts to consider. The best choices depend in part on local 
conditions and availability. 
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Table 1. Common energy sources and some environmental impacts31. Renewable energy in 
blue, non-renewable in red. (GHG = greenhouse gas).  

Energy Source Some environmental impacts 
Wind Habitat fragmentation; roads; direct bird, bat and insect 

kills (siting and design can help mitigate); aesthetic 
values; materials used and production of turbines 

Solar Habitat loss and land footprint (solar power plants); 
water use (cleaning panels); energy use and emissions, 
hazardous materials and pollution (production of solar 
panels)  

Wave Production of turbines; aesthetic values; potential 
effects on sea life and coasts 

Geothermal Very few impacts for closed loop; for open loop: air and 
water pollution, hazardous waste, land subsidence  

Biomass Habitat loss and land footprint; water use; emissions; 
air pollution 

Hydroelectric Impairment of river flows, migration and spawning of 
aquatic organisms (e.g. salmon) 

Natural gas Habitat loss and fragmentation; roads and pipelines 
(open areas to development and conduits for 
invasives); extraction; spills; GHG emissions; For 
fracking: water use and pollution  

Oil Habitat loss and fragmentation; roads and pipelines; 
extraction; spills; GHG emissions; For tar sands & oil 
shale: mining (open pit, underground, or strip); water 
use; polluted water and tailings; very high GHG 
emissions; energy inefficiency  

Coal Mining (underground, open pit, strip, or mountain top 
removal); tailings; air and water pollution; toxic solid 
waste; GHG emissions 

Nuclear Radioactive waste; accidents 
 
Waste is one of the biggest environmental impacts of production facilities. 

Wastes can include biomaterials, toxics, organic rich wastewater (Box 2), gasses, 
and increased temperature of wastewater. Most governments have minimum 
requirements for treating and disposing of waste. For example Total Maximum Daily 
Loads (TMDL) are established for many pollutants and waterways in the United 
States. Compliance with these requirements should be viewed as the baseline. 
Companies can do better. Capturing and reusing or recycling waste is the most 
efficient solution, and many wastes can be captured. In addition to glass, aluminum, 
plastic, and fiber recycling, organic wastes can be composted and used to fertilize 
soils. Some gases, biomass, and plastics can be used to generate energy or produce 
fuel. 
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C. Transportation  

Transportation of raw materials (e.g. crops), intermediate products (e.g. 
empty bottles) and final products has important environmental impacts. Land, air, 
and water transportation are substantial sources of carbon emissions. Furthermore, 
the extraction and refining of fossil fuels that are used to power vehicles damage the 
environment through pollution, oil spills, and building of structures and roads that 
open areas to further exploitation. Items that weigh less are responsible for less 
carbon emissions. Reducing the weight and volume of items that are transported 
can help to reduce emissions.  
       Another important environmental impact related to transport is the 
introduction and spread of invasive species. International shipping is responsible 
for the introduction of many devastating invasive species. Invasive species harm 
ecosystems and are extremely costly. Invasive species are a problem in all countries 
and parts of the world. Once introduced to a new country or region, invasive species 
can be further spread when products are transported locally. Ballast water has 
brought numerous invasive species to different lakes and oceans around the world. 
Weed seeds are often transported with grains. Pathogens and insects arrive on live 
plants and the wood packaging materials used to transport many goods (Box 5). And 
organisms can hitchhike on the hulls of ships or on goods that are being 
transported29. Following all import regulations, such as ISPM 15 (Box 5) can help to 
reduce the risk of importing invasive species28. 
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D. Sale 

Additional materials may be used for advertising, usually fiber materials and 
electronic resources, which use fossil fuels. At the point of sale, final products may 
require refrigeration, further adding to the carbon footprint of the product. And 
plastic bags are frequently used at the point of sale; again, using fossil fuels and 
becoming a long-term pollutant in the environment. 

E. Consumer 

Once a product is purchased and consumed, the final step in the product’s 
lifecycle is disposal of the package. Recycling is a very important part of reducing 
the need for energy intensive and environmentally damaging extraction of virgin 
materials to make packaging. In many parts of the world, especially the developing 
world, recycling collection or facilities are not available. In the United States, where 
recycling is now widely available, aluminum has the highest recycling rates (Figure 
3). However, only 45% of aluminum cans were recycled in 2006, reflecting a steady 
decline in recycling rate since a peak in 1992 (when 65% of aluminum cans were 
recycled). With glass at 27.8% and PET plastic bottles at 23.5% in 2006, the 
recycling picture is disheartening. Bottle deposits are known to substantially 
increase rates of recycling and some groups are advocating for bottle bill 
legislation30. There are opportunities for the beverage industry to help achieve 
greater recycling rates in all countries, for example with consumer education. 

 
Figure 4. Recycling rates in the United States 1986-2006. Reprinted with permission 
from Container Recycling Institute30. 

 
III. Impact assessments and indicators 

 
Because there is a strong feedback between dependencies of businesses on 

biodiversity and ecosystem services and impacts on these services, it makes sense 
for businesses to try to assess, quantify, and mitigate their impacts. Assessments can 
help companies make the connection between healthy ecosystems and the bottom 
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line; improve decision-making that will increase their asset values; and consumers 
and regulators increasingly demand them. Business assessment of biodiversity and 
ecosystem services is still an emerging field and indicators, methods, and tools are 
developing rapidly.  
 

Indicators and Metrics  

Fundamental to any assessment of environmental impacts are indicators that 
can be used to establish baselines and evaluate change, and metrics for measuring 
these indicators. Standard environmental indicators have focused on direct inputs 
and outputs (e.g. water use or solid waste). However to fully assess biodiversity and 
ecosystem services, there is a need to go further. Scientists have well-established 
metrics for assessing biodiversity, including species richness and population 
viability. Ecosystem service indicators and metrics are being modified and 
developed to support business and policy applications including ecosystem or 
environmental impact assessments. 

A large number of indicators have been organized in WRI’s Ecosystem 
Services Indicators Database (ESID)32. They are largely based on the Millennium 
Ecosystem Assessment, but also incorporate the Drivers-Pressures-State-Impact-
Response (DPSIR) framework used by the European Environmental Agency. Many 
of the indicators are still conceptual and do not yet have appropriate metrics. The 
framework includes four categories of indicators: Ecosystems, Services, and 
Benefits; Human Well-Being; Policy Strategies and Interventions; and Drivers & 
Pressures (Table 2). 
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Table 2. Types of Indicators in four color-coded categories (Green = Ecosystems, Services, and 

Benefits; Purple=Human Well-Being; Blue=Policy Strategies and Interventions; and Red 

=Drivers & Pressures). (Simplified from Foundations of the Ecosystem Service Indicators 

Framework. World Resources Institute
32

).  

Component Measures Indicator examples 

Ecosystem 
condition & 
biodiversity 

Physical, chemical, 
biological measures of 
land Number and health of 
species. Habitat 
requirements 

 Land cover 
classifications 

 Trends in land use 
 Hypoxic areas 
 # species on IUCN Red 

List  
Ecosystem function Difficult to measure – use 

proxies based on known 
links with service delivery. 

 Extent of wetlands 
between crops and 
stream 

Services Quantity & quality of 
services 

 Water flows 
 Biomass growth in forest 
 Carbon sequestration 
 Crop harvests 

Benefits Many can be measured 
directly and are tracked in 
national accounts 

 Consumption of crops, 
wild products, timber, 
water 

 Ecotourism receipts 
Human well-being How ecosystem services 

manage risk and 
vulnerability 

 People employed in 
natural resources based 
sectors 

 Access to clean water 
Policy strategies & 
Interventions 

They are not indicators or 
measures per se, but can 
help inform action 

 Protected area 
establishment 

 Markets for services 
Indirect drivers Conditions that increase 

or decrease the magnitude 
of direct drivers. Include 
demographic trends.  

 Land tenure trends 
 Corruption index 
 Food security 
 Unemployment 

Direct drivers Measures of the nature 
and extent of human 
activities 

 Area converted to 
cropland 

 CO2 emissions 
Pressures Biological, physical, or 

chemical influences acting 
on ecosystems and 
biodiversity 

 Change in forest cover 
 Change in fragmentation 
 Change in acidity of rain 
 Stream Nutrient 

concentration 
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Assessments and tools 

There are several types of biodiversity and ecosystem services assessments 
that businesses can engage in. Ideally, each business would conduct a complete 
assessment of its dependencies and impacts on biodiversity and ecosystem services, 
economic valuation of dependencies and impacts, complete environmental 
footprint, and lifecycle assessment of products and all stages of the supply chain. In 
reality, this is not yet entirely feasible. But tools are rapidly developing to make it 
possible51 (Table 3) .  

The types of assessments that are most commonly undertaken are 
biodiversity assessments; general ecosystem services impact-dependency 
assessments; economic valuation; and footprinting. There is not yet an ideal way to 
synthesize these different types of assessments and comparison can be difficult. 
Ecosystem services, particularly those that are not easily monetized, may be 
evaluated using different currencies. However, this does not detract from the value 
of these assessments, and tools and methods for integration will only continue to 
improve. 

Biodiversity assessments are often done by state or federal natural resource 
agencies or NGOs, and these assessments may be available to businesses. In 
addition, tools such as the Integrated Biodiversity Assessment Tool (IBAT)33 can be 
a starting point for evaluating biodiversity impacts and how different decisions may 
affect biodiversity.  

Ecosystem services assessments and valuations can guide companies through a 
basic process of evaluating impacts and dependencies. World Resource Institute’s 
Corporate Ecosystem Services Review (ESR) offers a structured method companies 
can follow to understand their dependence and impact on ecosystems and to 
develop strategies to manage business risks and opportunities in a coherent, 
systematic manner. This tool does not address every environmental issue and does 
not provide environmental footprints34. World Business Council for Sustainable 
Development’s Corporate Ecosystem Valuation (CEV) is a process that enables 
businesses to make better-informed decisions by explicitly valuing both ecosystem 
degradation and the benefits provided by ecosystem services. It is intended to 
calculate the change in value of ecosystem services associated with trade-offs 
between alternative scenarios and their related impacts; to value the total benefit of 
ecosystem services to a business; to assess the distribution of ecosystem service 
costs and benefits across different stakeholder groups; and to determine sources of 
revenues and compensation packages relating to ecosystem service benefits and 
losses to stakeholders. Biodiversity is not valued separately in this tool35. Tools, 
such as InVEST and ARIES, are also available for evaluating a suite of specific 
services (Table 3).  

The number of freshwater ecosystem services related tools and assessments 
that are available for use by corporations has increased rapidly in recent years. The 
main areas of focus have been on the assessment of water scarcity and on the 
footprint of products, but tools or assessments are also available to address more 
specific concerns. One of the most prominent tools that has developed over the last 
five years is the Water Footprint Assessment. This tool provides a company with a 
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standard method for calculating how much water it takes to produce a given 
product or to operate a facility, and helps to determine the relative contribution of 
the different steps of production. This information helps a company determine 
where to focus water sustainability efforts. Several other freshwater-focused 
corporate risk assessments and tools have been developed in recent years, allowing 
companies to map their risks and focus their water sustainability efforts. These 
include the Blue Water Scarcity assessment by the University of Twente, WBCSD’s 
Global Water Tool 201136, World Resources Institute’s Aqueduct tools, and GEMI’s 
Water Sustainability tool (Table 3).   

Complete environmental footprinting is still difficult, but carbon footprinting 
and water footprinting are very valuable for assessing a business’ impacts in a way 
that consumers and stakeholders can easily understand. When using footprinting to 
compare among options, it is important to bear in mind the elements that are not 
included. For example, if one wanted to assess the impact of alternative beverage 
containers (e.g. PET, glass, and aluminum), a carbon or water footprint might give 
different results, and neither would fully incorporate the impacts of persistent 
plastic pollutants or habitat destruction associated with bauxite mining. This does 
not detract from the value of such assessments, but it is important to be aware of 
what they do and do not measure and to work towards more holistic assessment 
tools.   
 
Table 3. Corporate Biodiversity and Ecosystem Services Tools 

Tool Type Created by Objective 

ARIES Ecosystem Services University of Vermont Rapid e.s. assessment & valuation 

Aqueduct Water risk WRI Measures & maps water-related risks 

Blue Water Scarcity Assessment Water risk University of Twente Maps global monthly water scarcity 

Carbon footprint Footprint Various Calculates vol of carbon in a product 

Corporate Ecosystem Services Review  Ecosystem Services WRI 
Guide for identifying risks and opps 

relating to ecosystem change 

Guide to Corporate Ecosystem Valuation  Ecosystem Services WBCSD 
Framework for improving corp 
decisions through e.s. valuation 

Global Water Tool Water risk WBCSD Map water use and assess risks 

Integrated Biodiversity Assessment Tool Biodiversity Joint w/ NGOs and Govt 
Biodiversity info to support business 

decisions 

InVEST Ecosystem Services Natural Capital Project Map and value e.s. 

Product Life Cycle Analysis Footprint Various Assess env impacts of a product 

Water Footprint Assessment Footprint & risk 
Water Footprint 

Network 
Assess water footprint and 

sustainability 

Water Sustainability tool Water risk GEMI 
Understand & guide a company's 

relationship to water 

 
IV. Emerging regulatory or policy developments 

 
The impacts and dependencies of the beverage industry on biodiversity and 

ecosystem services range from the very local to regional to global. Similarly the 
industry is affected by regulations and policies that operate at all of these scales. For 
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example, municipalities may regulate agricultural water withdrawals while a state 
or province may have standards regulating wastewater discharge. At the federal 
level, provisions protecting endangered species, air quality, etc. may operate and yet 
another level of policies may regulate groups of countries such as the European 
Union. Finally, there are some international conventions and agreements that are 
relevant to the beverage industry. 

As awareness of climate change, the biodiversity crisis, and their connections 
to human welfare continue to become more widely appreciated, we can expect to 
see greater pressure from the public and from governing bodies for industries to 
become more sustainable and to track their impacts on natural resources. A few 
relevant policies and trends should be noted. 
 

International agreements  

International agreements come from United Nations or other international 
bodies and are usually signed by a subset of countries. These include conventions 
such as the Ramsar Convention, the Convention on Biological Diversity, and the 
International Plant Protection Convention. 
 
Convention on Biological Diversity  

The Convention on Biological Diversity (CBD) entered into force on 
December 29, 1993. It has three objectives: the conservation of biological diversity; 
the sustainable use of its components; and the fair and equitable sharing of benefits 
arising from the use of genetic resources. There are currently 193 parties to the CBD 
(the U.S. is not one of them). The private sector is explicitly referred to in the 
Convention, and recent Conferences of the Parties, starting with COP8 in 2008, have 
adopted decisions supporting the engagement of businesses in implementing the 
Convention’s objectives. A few of the types of engagement identified include 
working jointly to promote the mainstreaming of biodiversity in corporate 
strategies and decision-making; involving businesses in revisions of national 
biodiversity plans; and encouraging businesses to monitor, assess, and report 
transparently on their impacts on biodiversity and ecosystem services.  
COP10 adopted 20 Aichi Biodiversity Targets for 2020, aimed at addressing the 
underlying causes of biodiversity loss, reducing the pressures on biodiversity, 
safeguarding biodiversity at all levels, enhancing the benefits provided by 
biodiversity, and providing capacity-building. Among the targets COP10 agreed to 
were reducing by 50-100% the rate of loss of natural habitats, protecting at least 17 
percent of terrestrial and inland waters, and restoring at least 15 percent of 
degraded areas37. Clearly the beverage industry can play a role in achieving these 
targets, through best management practices, mitigation and restoration, offsets, and 
ecosystem services markets.  

The CBD presents an opportunity for the beverage industry to engage with 
governments to protect, restore, and enhance the biodiversity and ecosystem 
services that it depends on.  
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Ramsar Convention on Wetlands 
The Ramsar Convention (in force 1975) is an intergovernmental treaty of 

160 parties whose mission is "the conservation and wise use of all wetlands through 
local and national actions and international cooperation, as a contribution towards 
achieving sustainable development throughout the world". The convention defines 
wetlands broadly including, for example, marshes, rivers, deltas, mangroves, and 
rice paddies. Wetlands provide a large number of critical ecosystem services and are 
economically important. They play key roles in water regulation, climate change 
mitigation and adaptation, and have high biodiversity value. The Convention 
maintains a List of Wetlands of International Importance (Ramsar List). Under the 
Convention, parties are committed to wise use of all of their wetlands; designating 
wetlands for the Ramsar List and ensuring their effective management; and 
cooperating internationally on wetland related issues. There are currently 1,970 
Ramsar list-designated wetlands, covering an area of 190,737,829 hectares. The 
Convention provides guidance on water management, allocation, law, and policy, as 
well as strategic environmental assessment, through a series of resolutions and 
handbooks38. 

The Ramsar Convention has partnered with The Danone Group, specifically 
its Evian water company, since 1998. This was the first partnership agreement by a 
global environment convention with a private sector entity. Much of the partnership 
has focused on raising awareness among decision-makers and the public about 
water resource issues, local water management projects, and restoration of 
mangroves.  Resolutions passed in COP10 (2008) recognized that the business 
sector is part of the solutions to environmental problems and elaborated the 
benefits and objectives of partnerships with the private sector. Objectives include 
improving environmentally sustainable business practices, carrying out joint 
positive activities in the conservation and wise use of wetlands, and identifying 
methods for innovative compensation of wetland loss38.  

The connections between the beverage sector and wetlands could not be 
more direct. Companies should be aware of Ramsar Sites in the countries where 
they work and work with local managers to assess and mitigate their impacts on 
wetlands. The opportunity is ripe for additional engagement between the beverage 
sector and the Ramsar Convention.  

 
International Plant Protection Convention 

The International Plant Protection Convention (IPPC) is an international 
plant health agreement, established in 1952, that aims to protect cultivated and wild 
plants by securing coordinated, effective action to prevent and control introduction 
and spread of pests. There are currently 177 signatories adhering to the Convention. 
The IPPC provides an international framework for plant protection that includes 
developing International Standards for Phytosanitary Measures (ISPMs) for 
safeguarding plant resources (BOX 4). It also maintains information exchange 
related to import and export requirements, pest status and regulated pest lists 
provided by each member country. In addition to plants and plant products moving 
through international trade, the Convention covers anything that can act as a vector 
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for the spread of plant pests including containers, packaging materials, soil, vehicles, 
vessels, and machinery.  

International travel and trade are greater than ever before — and as people 
and commodities move around the world, organisms that present risks to plants 
travel with them. Pest introductions cost governments, farmers and consumers 
billions every year. Once pest species are established their eradication is often 
impossible, and controlling them takes up a significant percentage of the cost of 
producing food. The IPPC allows countries to analyze risks to their national plant 
resources and to use science-based measures to safeguard their cultivated and wild 
plants. IPPC works with producers, exporters and importers28,39. 

The IPPC is relevant to the beverage industry both because the industry is 
heavily dependent on agriculture and because it is involved in international trade 
(export and import). The phytosanitary measures established by the IPPC are 
critical to protecting the crops that are vital to the beverage industry from 
introduced pests, weeds, and diseases. At the same time, in its trade activities 
industry members have an important role to play in preventing the spread of these 
organisms by ensuring that their shippers are strictly adhering to the ISPM’s.  
 

Emerging regulatory developments 

 
Product Labeling 

In 2010 the French Assembly adopted the second part of the Grenelle 
Environment law (Grenelle 2). Originally, Article 85 mandated carbon footprint 
labeling on products sold in France. Due to concerns about methods and data 
availability, this provision is now starting with a voluntary trial phase of at least one 
year beginning July 201140. Labeling for carbon, water, and environmental 
footprints may gain traction and such laws (or the expectation of voluntary 
reporting) could become widespread in the coming years, particularly in the 
European Union. Industry leaders will likely want to follow this closely.  

 
Incentives  

In November 2011, Texas voted down Proposition 8, a unique water 
conservation measure that would have given tax breaks to landowners who take 
measures to conserve water and preserve water quality. Although the Proposition 
ultimately failed, it received strong bipartisan support and passed unanimously in 
the State Legislature. Given water scarcity and increasing concerns about climate 
change, biodiversity, and degradation of ecosystem services, other incentive-based 
provisions could be on the horizon.  

 

Financing 

The International Finance Commission (IFC) is a member of the World Bank 
and aims to reduce poverty by promoting sustainable private investments in 
developing countries. In 2006, the IFC adopted a Sustainability Framework that 
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included its Policy on Social and Environmental Sustainability. This was recently 
updated and, for example Performance Standard 3 (Resource Efficiency and 
Pollution Prevention) now has an increased focus on energy efficiency and reduced 
greenhouse gas emissions as well as a focus on water scarcity; Standard 4 
(Community Health, Safety, and Security) now has a section explicitly linking 
ecosystem services with community health; and Standard 6 (Biodiversity 
Conservation and Sustainable Management of Living Natural Resources) now has as 
an explicit objective maintaining the benefits of ecosystem services (in addition to 
protecting and conserving biodiversity) 41. Beverages and processed foods make up 
11% of IFC’s agribusiness portfolio. A number of beverage companies, including 
Coca Cola have received financing from IFC. Projects that are financed by IFC, must 
follow these standards. 

 

Markets 

As the value of nature has been realized more explicitly in economic terms, 
markets for environmental services and protection have burgeoned. Some of the 
early examples of environmental markets include caps on hunting and fishing 
licenses, water use rights, and cap-and-trade trading of pollution allowances (sulfur 
dioxide, water quality). Today the types of environmental markets have expanded 
and there are both regulatory-based and voluntary markets7,42.  

A number of markets can be considered payments for ecosystem services 
(PES), these are typically defined as a transaction in which at least one buyer 
compensates at least one provider (often landowners) with cash or other benefits 
for a well-defined ecosystem service, or a land-use likely to secure the service – but 
only if the provider secures provision of the service43. Key to PES is the focus on 
maintaining a flow of a specified service — such as clean water, biodiversity habitat, 
or carbon sequestration capabilities — in exchange for something of economic 
value7,8,44. 

The most common PES schemes today are payments for watershed services 
(also called water funds) and carbon markets (including REDD+ or Reduced 
Emissions from Deforestation & Degradation).  Payments for watershed services are 
common and growing throughout the world (BOX 6). Typically a downstream 
water-user provides cash or other incentives to upstream landowners to adopt 
specific agricultural, forestry, or land management practices that will improve 
environmental services such as water flow and timing, improved water quality 
through pollution reduction, erosion control, or storm protection44. Perrier, Coca 
Cola, Coors, and other beverage manufacturers have participated in payment for 
watershed services markets. 

Carbon markets are more global in scope, often with buyers and providers in 
different parts of the world. The carbon market is largely driven both by regulations 
limiting greenhouse gas emissions and the anticipation of future regulations. It 
includes both the regulated or compliance market and the voluntary market.  The 
compliance market is a cap and trade system in which countries and their industries 
have specific emissions limits (most commonly made under the Kyoto Protocol). If 
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entities surpass their limit, they must purchase greenhouse gas offset credits. In the 
voluntary carbon market, companies and organizations are making voluntary 
investments – for example in renewable energy or forestry projects – to offset their 
greenhouse gas emissions. Many of these projects are geared toward preventing 
deforestation or reforesting land. United Nations representatives have been 
discussing the steps after the Kyoto Protocol expires in 2012 and REDD (also REDD+ 
and REDD++) is an important issue that would allow some countries to receive 
compensation for reducing deforestation, for conservation, and for land 
management that improves carbon sequestration. These projects are currently 
voluntary, but although recent discussions have faltered, they could become part of 
the regulated market in the future8. 

Conservation banking and biodiversity offsets are other types of markets 
directly aimed at protecting biodiversity. Biodiversity Offsets allow companies to 
compensate for their biodiversity impacts (after prevention and mitigation 
measures) with measurable conservation outcomes. The goal of biodiversity offsets 
is to achieve no net loss, or preferably a net gain, of biodiversity on the ground with 
respect to species composition, habitat structure and ecosystem services, including 
livelihood aspects45,46. Conservation or biodiversity banking is a type of cap-and-
trade system for endangered species credits that is used to protect lands and offset 
negative impacts to specific species and habitats.  

 

BOX 6. Investing in the Future 

One of the most successful types of payment for ecosystem 
services programs are water funds, in which a group of water 
users pay into a joint fund to preserve the freshwater ecosystem 
services that ensure a sustainable supply of clean water. Money 
from the fund is used to support activities on critical pieces of 
land in the upper watershed to reduce soil erosion, increase 
filtration of pollutants and maintain natural flow regulation.  By 
investing in the fund, water users avoid paying for costly 
upgrades to water treatment systems and avoid altering the 
hydrology of the system so much that the risk for floods and 

reduced base flow increases. At the same time, water funds provide 
protection of terrestrial and freshwater biodiversity and help 
maintain or improve social well-being in the areas where the water 
funds activities take place. There are dozens of water funds currently 
in operation around the world, with a high concentration in Latin 
America in cities such as Bogotá and São Paulo, and the number of 
water funds is expected to grow rapidly in the next decade. Water 
funds offer a promising way for private industry to join with local 
utilities, governments and nonprofits to help ensure a sustainably 
clean, sufficient supply of water for their successful future operation. 
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Certification 

Ecolabels or certification schemes are intended to validate green claims, guide 
green purchasing and improve environmental performance standards. Growing 
numbers of consumers are willing to pay a premium for products that are more 
environmentally friendly, and certified products are rapidly gaining market share. 
There are currently some 424 ecolabels, some global and some local or regional. 
Certifications, when done correctly, help consumers make purchasing decisions47,48. 
These are typically organizations that use a third-party certifier to ensure that a 
product meets particular standards. A few relevant types of certifications and 
examples include: 

 Sustainably managed and harvested wood and paper products  
o Forest Stewardship Council  

 Sustainably grown or harvested food products 
o Rainforest Alliance (ensures that products come from a farm or forest 

operation that meets standards to protect the environment, workers, 
and communities) 

o FairTrade (ensures fair labor practices in developing countries and 
also contains environmental provisions) 

o Bonsucro (for sugarcane products ensuring environmental and social 
responsibility) 

 Organically grown products (typically by country) 
o USDA Organic (U.S.) 
o Agriculture Biologique (France),  

 Reduced carbon emissions 
o CarbonNeutral (for businesses that have measured and reduced CO2 

emissions to net zero) 
 Water quality and water management 

o Alliance for Watershed Stewardship (global water sustainability 
certification, currently in development) 

o Salmon Safe (based on protection of water quality and native 
biodiversity) 
 

 
V. Risks and Opportunities 

 
There are many reasons why businesses should take action to protect biodiversity 
and ecosystem services and to make their business practices as sustainable as 
possible. In addition to ethical considerations, there are sound economic reasons to 
incorporate biodiversity and ecosystem services into decision-making. There are a 
number of risks that businesses face if they do not consider biodiversity and 
ecosystem services, and a number of opportunities if they do34,35,49,50. These include: 

 
 Operations and Resources: Companies that want to be in business for the 

long-term could damage the availability of resources and the company’s long-



 28 

term viability. For example, they could see higher costs for freshwater due to 
scarcity, crops due to soil erosion, or disruptions to transport or coastal 
operations due to flooding. There is evidence that ecosystem degradation has a 
real impact on companies – undermining performance, profits, their license to 
operate and access to new markets. On the other hand, cleaner, more 
streamlined supply chains can reduce waste and lower costs. For example, 
increasing water-use efficiency or building an on-site wetland to circumvent 
the need for new water treatment infrastructure can actually reduce costs 
through improved efficiency. If products – crops, forest products, and even 
water - can be harvested or used sustainably, they will then be available for 
the long term, allowing businesses to remain viable.  

 Reputation and Market Share: Companies that are seen as harming the 
environment could suffer from a negative corporate image or even be the 
object of product boycotts. This can have long-lasting negative consequences - 
even after boycotts are over or practices have improved -and can result in lost 
market share. Consumers increasingly favor businesses that are seen as 
environmentally friendly or as green leaders. Implementing and 
communicating sustainable sourcing, operating, and packaging practices can 
help to differentiate a brand. Good corporate practices can often translate 
into greater market share. 

 Regulations and Stakeholders: As governments increasingly recognize the 
importance of biodiversity and ecosystem services, and respond to their 
constituents’ demands for environmental protection, the likelihood of 
legislation, fines, or user fees that will impact companies increases. It is 
typically more expensive for a company to respond to regulations after the fact 
than to try to get ahead of the curve before rules are enacted. In many parts of 
the world, regulatory and legal requirements for companies to minimize and 
mitigate their ecosystem impacts, and to fully compensate any damages, are 
becoming more stringent. Companies may also face lawsuits by local 
communities that lose ecosystem services due to corporate activities. 
Companies can engage governments to work with them to develop policies 
and incentives to protect or restore ecosystems that provide services they 
need. Companies that anticipate regulations, labeling or reporting 
requirements will be ahead of the competition. Businesses whose practices 
are seen as sustainable and benefitting the community and the environment 
will have easier dealings with stakeholders such as government, NGO’s, and 
local communities. Regulators may be more inclined to grant licenses to 
businesses with a good environmental track record. 

 New Products and Markets: Companies that do not take steps to ensure their 
environmental sustainability risk having customers switch to alternative 
products with lower ecosystem impacts. Without ecosystems to support them, 
undiscovered products could be lost. New products are waiting to be 
discovered in ecosystems with rich biodiversity: acai and other tropical fruits 
have become an important ingredient in the beverage industry. What is the 
next blockbuster? In addition to new products, businesses that become 
environmentally sustainable open up new potential markets. There is a 
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growing demand for eco-labeled and sustainability-certified products. 
Furthermore, companies can participate in emerging ecosystem services 
markets (e.g. watershed protection, carbon sequestration) and may be able 
to realize new revenue streams through ecosystem services protection (e.g. 
recreational user fees). 

 Financing and Investment: Larger numbers of ethical investment funds are 
being developed, and they may be unavailable to companies that are not 
undertaking sustainable environmental practices. Banks are also implementing 
more rigorous requirements for corporate loans. There are new criteria for 
project finance and credit, as financiers signal that some environmental assets 
(e.g. IUCN protected areas I–IV) are priceless. Banks may offer more favorable 
loan terms to companies that supply products that improve resource- use 
efficiency or restore degraded ecosystems. 

 Climate Change: Climate change poses a great risk not just to companies, but 
to humanity and to natural systems. Some of the greatest risks are to 
agricultural productivity, water supply, and disruptions in transport due to 
changes in precipitation that may cause flooding or drought and increased 
storm frequency and intensity. Businesses have an opportunity to be leaders 
in green-house gas emissions reduction, to promote governmental 
regulations of emissions, and to educate the public. Any actions a business 
takes to mitigate climate change can only help it. 

 
VI. Recommendations 

 
The beverage sector has an important role to play in protecting and enhancing the 
biodiversity and ecosystem services that we all depend on. BIER members have the 
opportunity at this time to act as environmental leaders in the industry, helping to 
set the bar for other companies to follow. Beyond acting as responsible global 
citizens, ecosystem service knowledge and action can help to shape new, profitable 
corporate strategies. 

The first step in reducing environmental impacts is for a company to assess 
its impacts and dependencies – this can be done organization-wide and also for 
specific products. Once the environmental impacts are understood, a company can 
identify areas where improvements can be made. The best way of reducing 
environmental impacts is by reducing or avoiding them (for example reducing 
greenhouse gas emissions with more efficient energy use). For impacts that can’t be 
eliminated, mitigation is the next best option (e.g. treating waste-water). There may 
still be impacts that cannot be avoided and for these, off-sets are appropriate (e.g. 
carbon off-sets for remaining greenhouse gas emissions, or biodiversity off-sets for 
habitat that has been destroyed).  
 Agriculture and freshwater are typically the greatest impacts and 
dependencies for the beverage sector. Sourcing is critical for reducing the 
environmental impacts from agriculture. Responsible sourcing of agricultural 
commodities is a great conservation opportunity52. Beverage companies can 
substantially reduce their overall environmental impact by sourcing from the 
suppliers who use the least environmentally damaging techniques; by demanding 
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that suppliers do use these techniques; and by using monitoring or certification to 
ensure compliance. This is easier with direct sourcing than commodity markets.  
Responsible sourcing also applies to wood and paper products, aluminum, and even 
plastic and glass.  
 Using fresh water responsibly for both agriculture and production facilities is 
a critical element of environmental stewardship. Companies can take an upstream-
downstream approach. Protecting the upstream watershed is good for business – it 
protects the supply of clean water the company needs. A water footprint or water 
risk assessment is a critical first step to understanding the scope of dependence and 
impacts on freshwater ecosystem services and biodiversity. This type of assessment 
can help focus a company’s efforts on key locations of water-related risk. Companies 
can improve the sustainability of water use in a basin by taking specific action with 
on the ground activities, such as irrigation efficiency improvements, or by 
participating in a basin-level effort with other large water users, such as in a water 
fund, that aims to ensure a clean sufficient water supply while often protecting 
terrestrial and freshwater biodiversity. Minimizing withdrawals (using water 
conservation techniques) and reducing and treating wastewater, in both the supply 
chain and in production facilities, will help mitigate the downstream impacts of a 
company’s activities.  
 Lightweighting and using recycled materials in primary packaging and 
working with consumers to reduce waste can also help reduce the environmental 
footprint of beverages. Educating consumers about proper disposal and recycling; 
working to engage with recycling efforts in communities; or offering incentives 
could help reduce the environmental impact of containers. Finally, the beverage 
sector can continue to engage and partner with international conventions dedicated 
to protecting biodiversity and ecosystem services. The industry can lead the way 
toward better environmental responsibility and other companies and sectors, 
hopefully, will follow.  
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Key Recommendations Related to Ecosystem Services and Biodiversity for BIER 

1. Assess impacts and dependencies on ecosystem services and biodiversity of the business 

operations and supply chain to identify areas of concern due to reputational, financial and 

regulatory risks. Understand economic benefits provided by ecosystem services to your 

company and stakeholders to plan natural resource use strategies. 

2. Increase efficiencies of water, energy and other natural resource use to minimize the potential 

for adverse impacts. 

3. Obtain ingredients from sustainable sourcing where possible, and work within the supply chain 

to demand best practices that minimize or eliminate impacts on ecosystem services and 

biodiversity. 

4. Minimize impacts of waste stream through strategies such as reduction and treatment of waste. 

5. Offset or mitigate any impacts that cannot be eliminated or reduced in the watershed or 

ecoregion (through on the ground activities, ecosystem service markets, etc.). 

6. Minimize packaging and source sustainable packaging materials. 

7. Invest in protection of ecosystem services on which the company depends (e.g., protection of 

natural landscapes upstream of a water source to protect quality of water). 

8. Stay ahead of any new or changing environmental regulations; and look for opportunities to turn 

expectations about future regulations into a strategic advantage by finding creative solutions to 

simultaneously benefit the bottom line, communities and nature. Use these solutions to help 

shape future regulation. 

9. Search out opportunities to participate in sustainability certifications programs that can build 

company awareness of sustainability issues and opportunities for the company to improve its 

use of natural resources. 

10. Encourage consumers to reduce waste and resource use through marketing (e.g., encourage 

recycling). 
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