
 

 

Where to Focus?  
 

Water-Related Impact and Risk in the Context of Standard Setting 
 

1. Introduction 
 

1.1 Purpose of this Paper 

What should be the focus of a water stewardship standard(s)? This paper puts forth some initial 

thoughts on the definition, as well as the classification of water impacts and risks, in an attempt to 

focus the standard(s) setting efforts of the Alliance for Water Stewardship.   

 

Gaining clarity around the meaning and definitions of water impact and risk is essential to developing 

standard(s) that effectively addresses the impacts and risks that are of greatest concern to water 

users, managers, and other watershed stakeholders.  Particularly for water users and managers, 

understanding and reducing water-related impacts also will underpin any effort to mitigate water-related 

risks.  

 

1.2 Background 

The multiple factors that influence water availability and use interact with each other in complex ways. 

They often are not well understood, making it challenging to develop risk management and governance 

strategies for water. Reducing water conflict and risk is important to many stakeholders, but progress 

in this regard has been impeded by a lack of clarity about the nature and root causes of the ecological, 

social, and economic impacts caused by improper, inequitable, or unsustainable water management 

and use.    

 

Risk to water managers and users derives from the potential to cause adverse impacts.  However, with 

water-related impacts not being well understood, it is difficult to assess and manage that risk.  The 

management and use of water can be improved substantially if the different types of water impacts are 

better defined and their root causes identified.   

 

Stewardship standard(s) that address the impacts that degrade ecological health and associated 

human well-being will garner broad support from environmental and social interest groups and 

stakeholders, particularly if they set achievable performance requirements and offer real benefits in 

terms of impact mitigation, community recognition and/or market reward.  If standard(s) also address 

the water-related risks of greatest concern to businesses & water service providers, utilities, and other 

entities dependent on water resources, those water users will be more likely to apply the standard(s) in 

guiding their business practices.   

 



 

 

2.  Impacts 

People affect water in numerous ways.  The challenge for water managers and users is to ensure that 

their use of water does not result in socially, economically or environmentally undesirable 

consequences (i.e. does not cause negative impacts).  But what is meant by “impact” when applied 

within a water context? And when do we really know when an impact has taken place?  “Impact” has 

been widely used in discussions about water without agreement or understanding as to its definition. 

We need a common understanding as to how this word is defined, measured or attributed. What are 

the best indicators of impact? What principles and criteria or management actions are required to avoid 

or mitigate against impacts? What condition of the water resource are we trying to protect?  It is only 

by reaching consensus on a definition and what the key impacts of water use and management are 

that we can begin to set standard(s) for water stewardship and improve water risk management, 

planning, and governance. 

 
For the purposes of this paper, we are using the following definitions: 

Impact: The undesirable consequences of human-induced effects on water  

Risk:   Risk exists when there is a hazard (e.g., a process, activity or substance) 
that can result in a deleterious impact on the environment and receptors 
within it (e.g., humans, water, flora and fauna) 

Water stewardship:   Use and management of water resources that is socially, environmentally, 
and economically sustainable* 

*”Sustainability” implies that the impacts and risks associated with water use and management are managed 
effectively and within acceptable limits. 

 

 

2.1  Causal links between water uses and impacts 

To build a foundation for understanding water-related impacts, it is important to examine the complex 

cause-and-effect relationship between water use and impacts. We assert that potential impacts are 

best assessed within each individual watershed or aquifer being influenced by water use. 

Figure 1 below highlights the fact that environmental, social, and economic impacts emanate from 

water uses that cause changes in the water quantity or quality in a hydrologic system, which in turn 

cause changes in freshwater ecosystems with concomitant loss of benefits.  “In-stream” and “out of 

stream” convey how water use can affect – positively or negatively – values and benefits that are 

derived from maintaining adequate water flows and levels within a freshwater ecosystem (e.g., to 

support fisheries or spiritual practices, or generate hydropower) as well as by extracting water from a 

freshwater source for application to farmland or supplying it to cities and industries.   

 

 

 

 



 

 

Figure 1: 

 

Water use and change to hydrologic system
change in water quantity or quality

Impacts:
Social

Environmental
Economic

Change in ecosystem conditions & processes
e.g., water flows, habitat conditions, species populations, 
transport & cycling of nutrients, organic material, sediment

Change in out-of-stream benefits
e.g., changes in water availability or

suitability for drinking, irrigation, power
generation, industry, and other uses 

Change in in-stream values and benefits
e.g., changes to fisheries, tourism,

transportation, hydropower, 
other cultural and spiritual values 

 
Human uses of water affect key components of the hydrologic cycle, such as rates of river flow, the 

volume of water stored in lakes or aquifers, and water quality. Issues related to water quality include 

concentrations of chemicals, sediments, oxygen content, and temperature. When one water user 

consumes or pollutes a water source, that same water is not available, or may be less desirable or 

suitable, for other users. For example:  

¶ Use of irrigation water in an upstream farming area may reduce the amount of water available 

for downstream users 

¶ Groundwater pumping by a factory may lower the water table below the wells used by local 

village farmers 

¶ Waste effluent discharged by a city may make the water unpalatable for drinking or unsuitable 

for bathing or swimming   

However, many of the interconnections between water, people, and ecosystems are complex, making 

it quite difficult to determine how much hydrologic change is too much or likely to impair certain water-

related benefits and values. With reference to Figure 1 above, lack of understanding or scientific 

uncertainty around the often-complex relationships between changes in water quantity or quality and 

resulting changes in in-stream or out-of-stream values and benefits can be problematic in managing 



 

 

water-related business risk. Similarly, questions of attribution, or the amount of an impact that can be 

assigned to an individual action, can be hard to estimate. 

 

Rather than trying to ascertain the nature of impacts 

associated with any single user of water, it may be useful 

to think in terms of cumulative impacts, and then to 

apportion responsibility to individual users according to 

the nature, location, and volume of their use. Figure 2 

looks at how the effects of a company’s water use might 

be seen from within the context of other users in the 

watershed. A user inherits a set of cumulative changes to 

quality and quantity caused by myriad users, 

management actions, and conditions upstream.  The 

company’s water use further contributes to changes 

downstream.  These cumulative changes caused by the 

company and all other users can result in the downstream 

impacts we seek to avoid or mitigate. 

 

In this sense, the appropriate response of a water user 

(i.e. acting in accordance with stewardship standards) will 

often require engaging beyond the direct control of their 

own water use to a wider sphere of influence.   To start, 

though, a user may first want to invest in reducing their 

own influence on water quantity and quality.  In some 

watersheds, depending upon the size of the user’s 

footprint relative to water availability, actions taken to 

reduce one’s use might actually make a measurable difference in reducing the degree of cumulative 

impacts downstream.  However, in most instances, any single water user will need to work in concert 

with other water users in a watershed to identify a suite of response actions that can measurably 

reduce cumulative impacts and associated risks. 

 

2.2 Describing impacts 

What are the key impacts that stewardship standard(s) should address? We believe that focus should 
be on social, environmental and economic impacts that emanate from changes in water quantity and 
quality. Here, it’s worth revisiting our proposed definition of “impacts”:  

The undesirable consequences of human-induced effects on water. 

 

Cumulative Changes Upstream

Changes to freshwater system:
water quantity, water quality

Impacts:

Social
Environmental

Economic

Water Use 

Consumption and pollution of water by 
large water users

Cumulative Changes  Downstream

Changes to freshwater system:
water quantity, water quality

The Watershed

Figure 2 



 

 

Our analysis suggests there are four key categories of water-related impacts that need to be 
addressed: 

1. Social and cultural 
2. Human health 
3. Environmental (i.e. ecosystems and species) 
4. Economic 

 
Appendix 1 lists a number of water-related values or benefits, grouped under our four proposed impact 

categories. These values and benefits will likely become increasingly vulnerable, as hydrologic 

conditions in rivers, lakes or aquifers are altered over time by human uses of water. Impairment of 

these values also can be referred to as “impacts.”  Any categorization of impacts will involve an 

element of subjectivity. However, in an attempt to stimulate thinking and debate around taxonomy for 

classifying and describing impacts, the list in Appendix 1 is proposed as a starting point.  The Water 

Roundtable, organized by the Alliance for Water Stewardship, will provide the forum to discuss the 

impacts that standard(s) should address and to amend this list accordingly. 

 

2.3  Governance Context 

While impacts ultimately result from human-induced effects on water quantity and quality within a 

watershed, those impacts can be largely avoided through proper water governance that dictates how 

water can be used.  We use “governance” to define the wide range of social, economic and political 

decisions that are made within countries to manage, allocate, and protect water resources. These 

processes, in a sense, determine the rules that dictate how water will be used.  

 

We must recognize that good intentions on the part of a water user to avoid impacts, as well as a 

willingness to play by the rules, does not protect a water user from inadvertently contributing to 

undesirable social, economic or environmental impacts.  Governance often fails. Impacts can arise 

from actions outside of a water user’s control and may emanate from one or more of the following 

governance-related causes:  

 

1. A complete absence of rules and regulations for water allocation or water quality protection, or 

inadequate incorporation of current scientific knowledge into rules and regulations.  Even when 

a company or utility is using water responsibly, an absence of scientifically-based rules for 

allocation of water among users may eventually lead to severe depletion of available water, 

causing harm to people and ecosystems.  In such situations, bigger water users usually get the 

blame.  

 

2. Inadequate implementation of existing rules or regulations.   Even when a company or utility is 

using water according to water allocation rules and water quality regulations, adverse impacts 

can arise if other users are not abiding by the same rules, and infractions are not monitored or 

punished.  While the existence of rules, and documentation that a company or utility is playing 



 

 

by those rules, provides important defense against accusation of wrong-doing, blame can still 

be directed at larger water users and damage a business’ reputation.  

 

3. Poor understanding of how much hydrologic change is required to create adverse impacts.  

Much of the controversy concerning impacts of water use stems from ambiguity or uncertainty 

about the relationships between hydrologic and ecological changes, and associated 

consequences for social values.  For example, considerable scientific uncertainty exists with 

respect to water use impacts on highly-valued environmental benefits such as fisheries, where 

a high level of risk not only applies to fish species, but to economies and livelihoods dependent 

on them as a part of functioning water systems. 

 

4. Insufficient engagement of stakeholders or a lack of transparency in decision-making about 

rules and regulations.  Even when rules and regulations exist, serious conflict can emerge when 

an impacted party does not understand or agree with the rules.  This is not to suggest that 

perfect unanimity around rules is required.  But if a substantial proportion of a water user 

community or other water beneficiaries are affected and do not understand how or why the 

rules were determined, controversy and risk could follow. 

 

5. A complete lack of stakeholder knowledge about the state of the resource or the laws that 

govern. There are many situations where the state of knowledge on the actual resource is 

unknown, and even where there are laws in place, these may either be poorly understood or 

interpreted by stakeholders.  

 

2.4 Bio-Physical Context 

In any watershed, there are two major factors that have considerable influence on the degree to which 

water quantity and quality will be changed by human uses, and, therefore, the degree to which impact 

will occur.  One factor is the political economy of water use, described under the governance context in 

section 2.3 above. This dictates how water can be used (or, in its absence, allows water to be used 

without controls), how decisions are made, and what institutional support is required for delivering 

water in a specific economy.  The second factor is the bio-physical nature of the watershed, which 

encompasses the influence of key habitats (e.g., wetlands, floodplains and aquifer recharge zones) 

that exert considerable control on such hydrologic processes as groundwater recharge, flood 

attenuation and water purification. The presence and condition of these “bio-physical organs” 

determines the degree of resistance and resilience available to buffer human-induced changes in 

hydrologic conditions.  When these types of habitats are degraded or lost within a watershed, human 

influences on hydrologic processes can be exacerbated considerably. 

 



 

 

Figure 3 illustrates that the governance and bio-physical conditions in any given watershed or sub-

watershed together form the watershed context that dictates how much cumulative change will occur 

and, therefore, how much impact will result.   

 

Figure 3 

 

 
 

Both the bio-physical and the governance context influence the extent of change at each stage in our 

previous cause-and-effect model.  For example, the lack of rules and regulations or the lack of 

implementation of existing rules can be a contributing factor in the impacts we observe.  Or, in the bio-

physical realm, the presence of healthy wetlands downstream can influence the degree to which 

pollution from a factory upstream contributes to downstream impacts.    

 

The implication of the dynamic depicted in Figure 3 is that engagement in watershed level governance 

and in watershed-level restoration work could be part of the response strategy of large water users and 

managers, in addition to direct work to minimize their own influence on water quality and quantity   

What remains to be determined is to what extent water stewardship standard(s) can recognize and 

encourage greater policy engagement.  Also, a well protected watershed will help to improve water 

quality and quantity.  The open question is: Does a water stewardship standard(s) need to encourage 

large water users to take action to restore and protect key service-providing habitats in the watersheds 

in which they operate? 



 

 

 

2.5 A focus for action 

Figure 4 illustrates the four areas upon which water stewardship standard(s) should focus to address 

the key water-related impacts we have identified.  It is likely that recommendations on how participants 

should engage in watershed-level policy and habitat issues will be handled differently in the standards 

than issues directly related to water quality and quantity.  The Water Roundtable and its stakeholders 

will take up these issues and questions during the standard(s) setting process. 

 

Figure 4 

 
 

2.6 Impact or risk? 

Finally, we return to the question of risk, and its relation to impacts and water stewardship standard(s). 

Within the well-established practice of environmental risk assessment, a risk exists when there is a 

hazard (e.g., a process, activity or substance) that can result in a deleterious impact on the 

environment and receptors within it (e.g., humans, water, flora and fauna).  The scale of the risk is a 

function of the magnitude of the impact and the likelihood that such an impact will occur.  Therefore, 

water risks are intrinsically linked to water impacts, with risks pertaining to impact scale and impact 

likelihood.   

 

While impacts may be best viewed or assessed from a cumulative perspective, the degree of risk 

emanating from those impacts will differ between users, and this user-specific risk will not always be 

directly correlated to the amount of water used or discharged as wastewater.  Different types or 

categories of risk will impact stakeholders differently. Discussions of risks imposed by water must 

involve those who are responsible for, and those who are affected by, the impacts discussed earlier in 

this paper. Yet there are major difficulties in applying risk to a broad set of conditions. Water is a 

public, private and social good. Severe changes in water availability and quality will have private 



 

 

impacts and public repercussions, affecting stakeholders differently. Accordingly, it is necessary in any 

risk analysis involving water to establish “risk to whom?,ò with the understanding that the risk to an 

individual might be very different than risk for a society or business, and that certain groups will be 

more vulnerable to water risk than others. Moreover, risks of different stakeholders will likely overlap. 

 

It also is necessary to ask ñwhat is at risk?,ò with the understanding that water scarcity is a subjective 

concept. For a farmer, the danger may be back-to-back years of below average rainfall. For a 

processing plant, the risk might be a temporary, such as sudden cessation of stream-flow during peak 

operation time. For a government agency, risks might include the increasing costs of accessing water 

for utilities and the implications of higher energy costs, or failing to deliver on economic growth and 

development pathways because of poor water management.  For businesses, water-related risks can 

hit direct operations as well as supply chains, ultimately affecting operational costs, profits, reputation, 

brand and future growth as well as the regulatory environment in which they operate.  

 

As such, there are numerous ways to categorize water-related risks and how they affect various 

stakeholders.  The list below is not intended to be exhaustive. However, we suggest that, at a 

minimum, water stewardship standards should be designed to address or consider the following risks 

to businesses: 

 

1. Physical risks: Direct risks related to the lack of water that is adequate, from a quality 

standpoint. . Among the risks are water scarcity caused by drought, climate change, population 

growth, industrial development, more water intensive agriculture, increased competition for 

water resources, infrastructure failure, poor water management and water source 

contamination.  

2. Reputational risks: Physical constraints in water resources increase competition for clean 

water, create conflict with other water users, and impair ecosystem health. As water scarcity 

intensifies, it brings increasing scrutiny of individual water users, potentially affecting their social 

license to operate, reputation, and brand.  

3. Regulatory risks: Physical and reputational pressure, deterioration of ecological conditions, 

and increased competition lead to more regulation, price increases, and even loss of operating 

licenses.  



 

 

2.7 Summary  

At the core of understanding water-related impacts is a recognition that much complexity exists and 

different watershed contexts present considerable idiosyncrasies.  Attempts to generalize may overlook 

issues that are crucial at the local level.  However, there is considerable value in identifying and gaining 

consensus on the range of impacts to be addressed, and corresponding areas for management action.  

Such consensus will guide subsequent work on standard(s) development and ensure focus on the 

most important issues.  Any standard(s) developed must take into account the relationship between 

user risk and cumulative impacts, and should ultimately promote improved water quality, quantity and 

governance conditions in any given watershed. 

 



 

 

Appendix 1:  Categories of watershed-level Impacts 
 
 

Human Health Impacts 

Loss of drinking water (impacts to quantity or quality) 

Loss of fisheries, shellfish, and edible aquatic plants 

Loss of floodplain or lakeshore farming opportunities 

Loss of floodplain or lakeshore grazing capacity 

Loss of hunting opportunities (e.g. diminished wildlife and bird populations) 

Loss of floodplain/lakeshore vegetables, fruits, spices, honey 

Loss of access to shallow groundwater for farming, drinking, cooking 

Loss of medicinal plants 

Loss of fuel-wood for cooking and heating 

Loss of building materials (e.g. timber, reeds, grass, gravel, sand, and clay) 

Loss of craft materials (e.g. wood, grass, reeds, feathers, shells, and bone) 

Loss of opportunities for clothes washing and bathing 

Increased disease vectors (e.g. malaria)  

Other (specify)   

Social and Cultural Well-Being Impacts 

Loss of water-based transportation or trade routes 

Loss of recreational opportunities (e.g. hunting, fishing, wildlife viewing, boating, and swimming) 

Loss of cultural or spiritual practices 

Other (specify) 

Economic Impacts 

Loss of tourism 

Loss of hydropower generation potential 

Loss of navigation 

Loss of agricultural production and/or loss of higher value agriculture 

Physical disruption of water supply  

Increased costs for cleaning poor-quality water 

Regulatory fines for improper waste discharge and associated litigation, insurance, etc. 

Reputation damaged with loss of physical and social license to operate 

Regulatory changes to costs, escalating cost of water, access, rights, amounts, timing, standards, 
laws, etc., that affect the businesses’ ability to operate, viability and bottom-line 

Loss of market share due to perceptions, disclosure, response, actions, inactions, inconsistent 
supply, etc. 

Other (specify) 



 

 

Ecosystem and Species Impacts 

Loss of native species 

Changes in population size of native species 

Increase in non-native or invasive species 

Loss of high-value habitats 

Loss of groundwater recharge capacity 

Loss of water purification capacity 

Increased salt water intrusion into fresh water supplies 

Alteration of sediment delivery; increases or decreases to downstream areas 

Loss of carbon trapping (i.e. sequestration) capacity 

Alteration of nutrient cycling and deposition on floodplains 

Loss of capacity to flush/leach salts or acids from floodplain and lakeshore soils 

Alteration of natural soil erosion and sediment deposition processes 

Loss of natural controls on pests and disease vectors 

Loss of flood retention capacity 

Loss of natural flushing of waste products 

Other (specify)  

 

 
 


