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Abstract 

The main objective of this research is to analyze the level of worldwide water consumption and the water use 

management in the industrial sector, as part of companies’ corporate governance and social responsibility. The work 

aims to highlight some of the main issues regarding the sustainable use of water, as a finite and vulnerable resource, 

essential element for life and environment. The research summarizes the main findings in this subject, comprising the 

specific literature written in the period of 2007 – 2015. It might be interesting to find new methodologies for future 

trends regarding worldwide water consumption and for monitoring water current usage. 
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1. Introduction 

 

Water is a human right and essential for life. Water is health, urbanization, industry, energy, food, and equality 

(UN WATER). The 2013 World Economic Forum identified “water supply crises” as one of the top five global risks 

(World Resources Institute). Every day around 3900 children die because of dirty water and living conditions with poor 

hygiene. Water shortage affects one in three people on every continent. About 19 million people from Europe have no 

access to protected source of drinking water (World Health Organization). Due to the rapid growth in manufacturing 

output, the demand for water in the industrial sector is expected to rise in emerging market economies (World Water 

Assessment Programme (WWAP, 2014). The sustainable management of water becomes a necessity both for the public 

authorities and for the companies, in the context of understanding water and sanitation as a human right (Romanian 

Waters National Administration, ANAR, 2015), (Barjoveanu et al., 2013).   

The activity of all companies depends on water. It is used as a raw material, as a cleaning agent, or for obtaining 

other raw materials, and as a cooling agent. According to the Dublin Principles, “water is an economic value and must 

be recognized as an economic good.”, (International Conference on Water and the Environment -ICWE, 1992). In its 

continuous natural movement, water can be seen as a non-market resource, but water use has a value or cost, that is 

measured in monetary terms. So, it becomes a market resource (Rey Mejías, 2010). 

 
2. Overall water risk 
 

According to WRI, the overall water risk indicator for agriculture, industry and domestic use (see Figure 1) 

identifies areas with higher exposure to water-related risks. It is an aggregated concept comprising the following 

indicators: the Physical Quantity, Quality and Regulatory & Reputational Risk categories (Water Resources Institute). 

The map points out the business and the environmental risks of the world’s water crisis. It highlights the need for the 

responsible use of water, which is a strategic natural resource that transcends the international borders. Among the 

countries with a high level of water stress can be mentioned: Bahrain, Cyprus, Malta, Qatar, United Arab Emirates, 

Israel, Jordan, and Mongolia. 
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Figure 1. Water risk for agriculture, industry and domestic usage 

Source: World Resources Institute 

 

Water is widely used in many industrial activities. It is incorporated in the final products, for cleaning, for 

providing or removing heat, for irrigation, and for domestic needs. Everyday products require water consumption (see 

Figure 2 and Figure 3), and the promotion of efficient manufacturing practices to reduce the water use must be part of 

every company’s social responsibility. The level of water consumption in industry depends on the volume, quality and 

cost of water at the point of entry in the industrial process, the volume of water incorporated into the final products, 

water loses, water rejected and the costs for disposing water back into the environment. 

 

 
Figure 2. Water consumption, liters/1 Kg products 

Data source: the Institution of Mechanical Engineers (IME) 
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Figure 3. Water consumption, liters/1 liter products 

Data source: the Institution of Mechanical Engineers (IME) 

 

According to the Institution of Mechanical Engineers (IME), the amount of water used for beef is 50 times more 

than for vegetables’ production (IME, 2015). 11,016 liters of water are used for 1 kg of cotton production (see Table 2). 

 

Table 2. Water consumption, liters/products 

Products Water Consumption,  liters 

Steel (1 kg) 284.91 

1 Car (The average  975,22 Kg) 302,832.94 

Gasoline (1 liter) 2.50 

Plastic (1 Kg) 200.29 

Cotton (1 Kg) 11,015.94 

1 new cotton shirt (0,24 Kg) 2,649.79 

Data source: the GRACE Communication Foundations 

  

3. A survey on the water use in industry 
 

One of the largest uses of water in industry is for production of electrical power, the water use in this sector 

being dominated by the process of cooling of power producing equipment for electricity production (See Figure 4). 

 

 
Figure 4: Share of total abstractions for the manufacturing industry and for production of electricity (primarily 

cooling), 2011 (%) 

Data source: Eurostat 
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According to OECD, water demand will increase with 55% by 2050, due to the growing use in the thermal 

electricity, manufacturing and domestic use. In this context, the companies must implement effective and sustainable 

water policies, and develop practical tools, as part of their good corporate governance codes. The hot water resulted 

from a power plant must be cooled again, before releasing it back into the environment. According to Eurostat 

database, Belgium uses the greatest volumes of water for production of electricity (2009 data), followed by Netherlands 

(2010) and Hungary (2008).  

 

3.1 Intensity of water use in the main industrial sectors 
 

The intensity of water use is a measure of the volume of water necessary for producing one unit gross value 

added (GVA). This is a relevant indicator for sustainability and water use efficiency in the industrial sectors. It shows 

the relation between GVA in economy and water resources used. The water use productivity measures the value 

obtained by one unit of water consumed (EUROSTAT, 2015). 

 

 
Figure 5: Intensity of water use in main industrial sectors (gross value added in basic prices; m3 total water use 

per thousand euro GVA in the sector), year 2011 

Source: Eurostat 

 

The manufacturing sector is one of the most intensive water uses per GVA (see Figure 5), followed by mining 

and querying, and construction sectors. For the year 2011, Germany recorded the highest values for this indicator in the 

manufacturing and mining sectors, and Norway registered the highest value for intensity of water used in the 
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construction sector, for the same period. For the year 2011, the smallest amount of water to create GVA in the 

construction sector was reported by Germany. 

 

3.2 A survey of water management in Romania 
 

Romania has a rich hydrographic network, including rivers, representing approximately 70% of the 

watercourses, perennial rivers, natural lakes (many of them found in the Danube Delta), reservoirs, transitional waters, 

and coastal waters (Tiganescu, 2012). The percentage of the population connected to water supply services in Romania 

is very low, compared to the European countries. Despite the major investment projects implemented in the last period, 

Romania has a lower access to water services than any other Eastern European country (Ciomos, 2012).  According to 

Eurostat database for the year 2011, only 57 percent of the total population was connected to the public water supply 

(see Figure 6). 
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Figure 6. Population connected to public water supply in Romania 

Unit: Percentage of total population 

Data source: Eurostat 

 

Based on data retrieved from the National Statistical Institute for the 2013-2020 periods, Ciomos et al. 

performed a time series analysis to forecast the average annual increase of the water distribution networks until 2020. 

The time series were analyzed using the following regression model: 

 

Pop = α + β * Networks’ Length + ε 
Where: 

 

Pop = Number of inhabitants with access to water from a centralized system; 

Networks’ Length = length, in kilometers, of total water distribution network, at country level; 

α, β = Regression coefficients; 

ε = Random variable error (residue).  

 

The results of the research showed that the water supply from a centralized system will be of 68 percent in 

2020, below the target of 95 percent (Ciomos et al, 2013). The main benefits of developing the water network 

infrastructure in the emerging countries, like Romania, are: improving quality of life, better health, and higher 

productivity. Building a network to ensure access to the water network of every household requires high costs, often 

reflected in high water prices (Lumbantobing, 2012). 

As the highest levels of water consumption are registered in the industrial sector, the Romanian corporations 

have a great responsibility regarding the impact of their activities on the water resources (see Figure 7). 
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Figure 7. The amount of water used in Romania between 2010 and 2013 (billion cubic meters) 

Data source: ANAR 

 

3.3 Water exploitation index in Romania 
 

The water exploitation index (WEI), or withdrawal ratio, for a country is defined as the mean annual total 

abstraction of fresh water divided by the long-term average freshwater resources (European Environment Agency). It 

indicates the level of pressure put by the total water abstraction on the water resources of a country. A value above 20 

percent indicates that water extraction exerts a significant stress on fresh water resources.  

According to this indicator, Slovakia, Czech Republic, Slovenia, Sweden, Romania, Turkey, Netherlands, 

France, Croatia, Spain, Denmark, United Kingdom, Lithuania, Cyprus, Latvia, Luxembourg have a low water stress, 

the most stressed countries being Poland, Malta and Bulgaria (see Figure 8). As for Romania, WEI registered a 

significant decrease from 41.40 percent in 1990 to 15.60 percent in 2011, being a country with a low level of stress for 

the fresh water resources (see Figure 9). 
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Figure 8. Water Exploitation Index for the year 2010/2011 

Data source: Eurostat 
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Figure 9. Water Exploitation Index in Romania, between 1990 and 2011 

Data source: Eurostat 

 
 

4. Corporate Social Responsibility in the Romanian Industry Sector 
 

Although the Romanian business environment has to learn how to promote high ethical standards for the 

environment protection, many advances are foreseen, regarding the correct management and reporting system of water 

resources. In the context of water warming, some Romanian companies included the process of water management into 

their social responsibility projects. In line with EU directives and practices and following the international trends 

regarding the strategic importance of environment conservation, they have launched sustainability programs for water 

reducing in industry. 

Through its Sustainability Report “Resourcefulness”, OMV Petrom Company has proposed to optimize the 

energy and water resources management and to reduce the environmental impact of its activity. The Water 

Management Plans have been developed across all business divisions. As a result, the company registered 8% reduction 

the total water withdrawn in 2013 as compared to 2012, and 26% reduction the total water withdrawn in 2013 as 

compared to 2011. During the financial exercise 2013, around 2.700 employees took part in the campaign “Water 

efficiency: show you care!” (Petrom, 2013). 

Compared to 2002, in 2011 Coca-Cola HBC Romania reduced the consumption of water used per liter of 

product by 40%. The CSR report for 2011 shows that they have managed to reduce the water consumption for 

producing 1 liter soda, from 1.91 liters (in 2009), to 1.86 liters (in 2011). The improvements were made possible thanks 

to technological changes, such as replacing water-based solutions used for rinsing bottles with systems based on 

ionized air. Furthermore, the company uses only water from its own sources and treats wastewater at a rate of 100% in 

sewage treatment plants, so spills can sustain the aquatic life. The company also reported 11% drop water footprint 

throughout the supply chain, which demonstrates a holistic approach to the issue of sustainability (Coca-Cola HBC 

Romania, 2011). 

During 2013, Holcim Company improved the management of water resources, increasing water efficiency by 

20% compared to 2012. The implementation of the Holcim Water Measurement Protocol has its main target to reduce 

water consumption per tons of product by 20% by 2020, starting from 2012 (Holcim, 2014). 

According to the Sustainability Report 2013 of HEINEKEN Romania Company, water consumption 

decreased from by 25% in 2013 when compared to 2012, from 3.9 hectoliters water/ hectoliters beer in 2012 to 3.8 

hectoliters water/ hectoliters beer in 2013. The company intends to continue to supervise and to look for ways to 

improve the water treatment parameters and to ensure that the water usage has a minimal impact on the local 

community (HEINEKEN Romania Company, 2013). 

Ursus Breweries is a subsidiary of SABMiller plc. Worldwide, SABMiller focused on reducing the amount of 

water used for each liter of beer produced.  During 2014, at the Ursus Breweries, the water usage went down by 8.4 

percent compared to 2013 (from 3.53 to 3.23 hectoliters). For 2020, their target is to use 3 hectoliters of water / 

hectoliters of beer. According to the company, the improvements were made possible by close monitoring of 

consumption by reducing losses and optimizing the washing processes (Ursus Breweries, 2014). 

Other Romanian big companies, like ARCELORMITTAL GALAŢI S.A., AUTOMOBILE-DACIA S.A., 

LUKOIL ROMANIA S.R.L, FORD ROMANIA SA, do not mention their sustainability and social responsibility 

regarding the management of water consumption in the Annual Reports. 
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5. Conclusions 
 

Water is a basic ingredient for our planet, a regenerable but limited resource. It is essential for life and for the 

whole equilibrium of our planet and its sustainable management is subject to general concern. New challenges 

regarding the water consumption arise from the climate and demographic change, and the economic progress of the 

emerging countries.  The science of monitoring water current usage, future trends and proper allocation is ambiguous 

and faces a great scale of uncertainty (Plummer & Tower, 2010), (Aguilar-Benitez, 2007). To ensure the best behavior 

with respect to water use, it is necessary to estimate in an accurate way, the amounts and the right price of water used, 

taking into account all influencing factors, no matter if they are included or not in the market price. A sustainable 

management of water in industry can be achieved through a combination of factors and activities like: technological 

investments for modifying or replacing the non-performing equipment, increasing internal reuse of the industrial water, 

recovering resources from the wasted water, and leak detection. All these activities are part of the global water 

governance and environmental sustainability. 
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