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Abstract

Reduced water consumption and related greenhouse
gas emissions

Malin Frisk, Linnéa Thor, Dimitrios Zisimopoulos

The purpose of this project is to evaluate the effects of a campaign that Uppsalahem
implemented in February 2013, in order to make their tenants consume less water.
The result of the campaign is evaluated in terms of reduced water usage and reduced
emissions of greenhouse gas related to the heating of the water through district
heating. Four different residential areas in urban Uppsala, where Uppsalahem
implemented their water saving campaign have been studied. All calculations are done
in MATLAB. The results regarding water usage is presented in cubic meters and the
greenhouse gas emissions are presented in terms of carbon dioxide equivalents. A
sensitivity analysis of the data is performed in order to study natural occurring
variances of water consumption over time. In order to determine which parameter
has the greatest impact on reducing carbon dioxide emissions, a sensitivity analysis of
the fuel mix used at the district heating power plant is made. The results show that
there has been a reduction of water usage since after the campaign was implemented
and the sensitivity analysis of the data indicates that there has been an especially large
decrease in water consumption between the years 2012 and 2013. Further though,
the results contain monthly irregularities in water usage in the different areas. This
shows that the reduction of water consumption has not been temporally associated
to the campaign, which indicates that the reduction might not be an effect of the
campaign. Regarding carbon dioxide emissions, the sensitivity analysis indicates that
the kind of fuel mix Vattenfall use at their district heating plant has a much greater
impact than the individual water usage behaviors of the tenants.
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1. Introduction 
In many parts of the world, the strain on water resources increases. Without a 

sustainable management, water usage can exceed what our environment can sustain and 

this could result in ecosystems being damaged or destroyed and human health adversely 

affected. Due to this, the European Commission stresses that the management of water 

resources must be viewed from a broad perspective where the water users and the 

water's interaction with other resources such as land and energy are essential. According 

to the European Commission, it is important that all sectors that use water resources are 

managed in a sustainable manner. [1]  

One aspect that contributes to the environmental effects of water usage is the 

combustion processes that take place in order to heat up water for households. Since 

heating of water contributes to carbon emissions, consumption of water leads to 

potential impacts on the environment and an increased climate change, which poses a 

global issue. In order to deal with this problem, a sustainable development is needed. 

Such a development includes a transmission to sustainable societies with less emissions 

of    . In Sweden, the Government’s goal is to have reduced the net emissions of 

   to zero by the year 2050. [2]  

The most common way to decrease water consumption and its contribution to climate 

change is to implement technical changes in the water providing systems. Although, 

according to EU's policy agencies, only technical innovation is insufficient to meet the 

grand challenges that a transmission to a sustainable society is. Of at least equal 

importance is the need for change in lifestyles and behaviors. [3] This is something that 

Uppsalahem, a housing corporation in Uppsala has embraced. In order to minimize the 

environmental impact and to save financial resources they implemented a campaign, in 

February 2012 with the goal to make their tenants consume less water. [4] 

  



4 
 

1.1 Aim of the Report 

The purpose of this report is to analyze the effects of Uppsalahem’s water saving 

campaign in five different residential areas in urban Uppsala. The effect is studied from 

a system perspective, where the water consumption and the greenhouse gas emissions 

related to consumption of hot water are used as key indicators. A sensitivity analysis is 

performed in order to find out which parameters have the greatest potential for reducing 

the environmental impact. Further, suggestions of how to improve the campaign for 

next year in order to maximize the results are made. 

The project report discusses the following questions: 

 What impact did Uppsalahem’s campaign have on cold and hot water 

consumption? 

 

 How does the change in water consumption relate to greenhouse gas emissions 

and how does it affect the environment? 

 

 What can Uppsalahem do to improve the effect of future water saving 

campaigns? 

1.2 Limitations 

The only environmental aspect of water consumption studied is how the emissions of 

greenhouse gases related to the heating of the consumed hot water contribute to climate 

change. In order to do this, all greenhouse gas emissions will be calculated in terms of 

carbon dioxide equivalents and further on in this report it will be called     emissions. 

Further, the cold water will only be a part of the customer behavior analysis and will 

only be taken into account in the total water consumptions results. The part of the water 

distribution system being analyzed in this study is the heating of the water at the district 

heat power plant. The     emitted during installation and maintenance of the district 

heat distribution system will not be taken into consideration. Also, transportation of the 

fuels needed for district heating will not be taken into consideration. In order to analyze 

Uppsalahem’s impact on     emissions, the same value of emitted          

delivered district heating will be used in all calculations. The amount of     in all 

calculations in this study are presented in fossil    . 

The residential areas that are studied are areas where Uppsalahem practiced their water-

saving-campaign, that is Arkitekten, Stenhagen I, Aug. Söderman Odd and Blå 

Jungfrun. The campaign was also launched in another residential area, Nya Täljstenen, 

but since collected data from that place is insufficient, it will not be included in the 

study. The time scale will be from 2011-2013.  
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1.3 Disposition 

This report begins with a background section presenting background information 

relevant for the study, which are: sustainable development, Uppsalahem’s water saving 

campaign, district heating and the greenhouse effect. This is followed by a methodology 

section where a model description, sensitivity analysis and the input data are presented 

followed by calculations and a general method applied to the study. Then the results are 

presented in a result section, followed by an analysis and discussion of the results.  
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2. Background 
In this part of the report, the background information needed in order to fulfill the 

purpose of the study and evaluate the results is presented. In order to put Uppslahem’s 

campaign in a broader context a description of the term sustainable development and 

how it relates to behavior change is presented. Research on how to accomplish behavior 

change is presented in order to be able to propose improvements of Uppsalahem’s 

campaign. Further, a description of Uppsala’s district heating plant and the greenhouse 

effect is necessary to analyze the environmental effect of the greenhouse gas emission 

related to hot water consumption is done.  

2.1 Sustainable development 

The concept sustainable development was first introduced in 1987 in the Brundtland 

Report, launched by the World Commission on Environment and Development. In the 

report, the Commission argued that sustainable social development and economic 

growth is impossible to achieve if the environment is destroyed and natural resources 

are overexploited. The development and growth must take place on environmental 

conditions. [5] Brundtland Commission stated the following definition of sustainable 

development:  

 

"Sustainable development is development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs." [5] 

 

Furthermore, the Brundtland Report states that sustainable development also contains 

within the two key concepts “needs” and “limitations”. The needs in question are in 

particular the essential needs of the world's poor and the limitations are about the 

environment's ability to meet present and future needs. For sustainable development to 

be accomplished, the three dimensions ecological sustainability, social sustainability 

and economic sustainability has to interact and support each other without competing. 

Since the 1960s, natural and social scientists have highlighted a series of sustainable 

development issues and recommended integrated policy action and commensurate 

means of implementation, such as technology, finance, capacity building and trade. [6] 

 

Knowledge about climate change is broad and widespread in the world. So is the 

knowledge about the measures that has to be done to reduce the     emissions. Yet, 

actions are not taken at the pace and scale that is needed. According to the global 

environmental change research community, there is a broad disconnect between 

knowledge and action concerning sustainable development and the need new strategies 

that transforms knowledge into action is therefore urgent. [7] 
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2.1.1 Behavior change 

According to EU's policy agencies and other research, development of technological 

solutions is not enough in order to reach a sustainable society. Of at least equal 

importance is focus on transformation of human behavior, lifestyle and consumption 

patterns. [3] 

 

There is a growing field of research on individual and cultural dimensions of climate 

change. This research indicates that humans have multiple strategies to respond to 

reality. These strategies can be put in a context of networks of human beliefs to consider 

the cognitive conditions for mobilizing individuals for collective action. The role of 

cultural values, worldviews, beliefs, self-efficacy and ecological citizenship is of great 

importance when it comes to form collective solutions. [7] 

 

A recent extent of research defines the notion neurological reflexivity and stresses its 

importance in the area of changing lifestyle and behaviors. The approach involves 

awaking people’s self-awareness and the understanding of themselves as capable of 

shaping social and biological conditions that support actions. It also includes 

understanding of underlying beliefs, assumptions and other factors that power and 

influence activity and actions, which gives the power to change it. Neurological 

reflexivity focuses on underlying factors for a particular behavior more than on the 

behavior itself. This differs from the rather frequent implemented method of forcing 

sustainable behaviors, which decreases the environmental impact through changing 

behaviors, but doesn’t change people at any deeper level. [7] 

Within a neurological reflexivity approach in order to transform human behavior, 

research show that a collective vision of change is decisive. Successful transformation 

efforts almost always centers on a long term vision of the future that is desirable and 

easy to communicate to the people in need of change. There are experts on the subject 

confident of the fact that without a vision you just get changes, but with vision these 

changes become transformational. [7] 

2.2 The greenhouse effect 

The greenhouse effect is a fundamental characteristic of the Earth's climate that affects 

the balance between solar radiation coming in and thermal radiation that the earth 

transmits. When greenhouse effect is discussed as causing climate change, what is often 

meant is a strengthening of the natural effect due to human activity. [8]  

2.2.1 How the greenhouse effect works 

Earth constantly absorbs radiation coming from the sun. Earth is in thermal equilibrium, 

which means that our planet absorbs just as much solar radiation as it emits into space. 

The Earth’s atmosphere plays a significant role in maintaining this equilibrium. [9] 
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The rate of energy radiation   from a surface is proportional to the surface area  , the 

fourth power of the absolute temperature, the surface’s emissivity   and on the Stefan-

Boltzman constant σ. According to: 

            (1) 

The relationship between a radiating body at absolute temperature   and its 

surroundings at tempterature    is described by: 

                 
            

    (2) 

The sun has a surface temperature of 5800 K and therefore most of the radiation from 

the sun lies in the visible part of the spectrum, to which our atmosphere is transparent. 

But the mean surface temperature of the Earth is only 287 K, which means that most of 

the radiation that our planet emits into space is infrared radiation. Our atmosphere 

mostly consists of nitrogen and oxygen but it also contains small amounts of greenhouse 

gases such as    . What characterizes a greenhouse gas is its ability to absorb and emit 

radiation within the thermal infrared range.  This means that molecules of greenhouse 

gases in our atmosphere absorb some of the infrared radiation that is reflected from the 

earth’s surface. Then they re-radiate their absorbed energy and some of that energy hits 

the earth’s surface again instead of escaping into space.  To achieve thermal 

equilibrium, the surface of the earth’s temperature   and therefore also its total amount 

of radiating energy   (according to equation 1). This phenomenon is defined as the 

greenhouse effect and without it the earth would be uninhabitable. [9] 

2.2.2 The enhanced greenhouse effect 

Research shows that since the industrial revolution began, the concentration of     in 

the earth’s atmosphere has risen to unprecedented levels. This is mainly due to the 

burning of fossil fuels. If the current trend proceeds, the concentration of     in the 

atmosphere will by the year 2050 reach 600 parts per million, which might lead to 

dramatic effects on the climate around the world. [9]  

 

Research suggests that current global melting of glaciers and the Arctic, which leads to 

rising of sea levels around the world, are effects of global warming. Other observable 

effects could be extreme weather, affecting animals and an increasing cost of disasters. 

[8]  

2.2.3 Net emissions of greenhouse gases 

The burning of fossil fuels releases     into our atmosphere that before the burning 

were bound to the ground. Therefore energy extraction from fossil fuels increases the 

net amount of greenhouse gases in our atmosphere. This in turn contributes to the 

climate change through the greenhouse effect explained above. [8] 
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Not all     emissions increases the net amount of greenhouse gases in the atmosphere. 

Some fuels can be considered to be carbon neutral, for example biofuels where the 

amount of carbon dioxide created by the burning of the fuel is equal to the     

absorption capacity of the plants. Hence, no extra     remains in the atmosphere. [8] 

Carbon dioxide equivalent  is a measure of the global warming potential a specific type 

of greenhouse gas has, described in terms of the amount or concentration of carbon 

dioxide it would take to have the same global warming potential. [10]  

2.3 Uppsalahem and their climate policy 

Uppsalahem is a housing corporation established in 1946 that provides just over 20 000 

rental units in the city of Uppsala. The company is owned by Uppsala Stadshus AB 

which in turn is owned by the municipality of Uppsala. This makes Uppsalahem an 

important part in the development of Uppsala’s infrastructure which therefore also gives 

them a central role in Uppsala’s aim to be a more sustainable city. [11]  

 

Uppsalahem is working to be a more resource efficient and environmentally friendly 

corporation, for example by making sure that their customers are aware of their own 

possibility to live a more sustainable lifestyle for a lower impact on the environment. 

The purpose of Uppsalahem’s work in the energy- and environmental sectors is to make 

Uppsala a greener city with more environmentally friendly residential areas. By using 

environmental indicators and goals, Uppsalahem strives to achieve continual 

environmental improvement throughout the business. Uppsalahem’s environmental 

policy covers all activities in Uppsalahem AB and its subsidiaries, its purpose is to 

provide for a general way to deal with the environmental issues. Uppsalahem constantly 

strives to reduce water consumption and     emissions in their residential areas. 

Following their policy, Uppsalahem has the ambition to create sustainable residential 

areas. [11] 

2.3.1 The water savings campaign 

A part of Uppsalahem’s environmental work is to make their customers more aware of 

their possibilities to affect their own environmental impact. One example of this is the 

water savings campaign in 2013. During that year, Uppsalahem took actions in several 

of their residential areas in order to make its residents reduce their water consumption. 

The concerned residential areas were Arkitekten, Stenhagen I, Nya Täljstenen, August 

Söderman odd and Blå Jungfrun. Some important factors which all these areas have in 

common are that they are connected to the district heating system of Uppsala and also 

that the charge for water is included in the rent. The campaign involved dispatches of 

items like toothbrushes, dish-clothes and fridge magnets containing small texts that 

remind its user to save water in their daily life. The campaign also involved a 

competition, where the resident participated by contributing with their best water-
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saving-tip, the person who submitted the best entry was then rewarded with a prize. See 

Appendix C for a summary the of the campaign. 

In order to analyze the impact of the water savings campaign, Uppsalahem has kept 

statistics of its residents water consumption before and after the campaign. If the results 

are promising, Uppsalahem’s future prospect is to apply this campaign to all of its 

residential areas. [4]  

2.4 District Heating 

District heating is an infrastructure for distributing heat generated in a centralized 

location for residential and commercial heating, providing both space heating and hot 

water. [12] While using district heating to produce heat, resources that otherwise would 

be lost become useful, such as household waste or excess heat from industries.  In 

today’s modern plants the majority of the district heat comes from renewable and 

recycled energy. Many district heating companies use a mix of fuel, depending on local 

circumstances. The heat is distributed as hot water in a system of well insulated 

pipelines under high pressure to a central unit in each property. The central unit that 

consists of a heat exchanger then utilizes the hot water for space heating and hot water 

in the taps.  The used district heating water is then pumped back to the district heating 

plant and the process starts all over again. [13] 

2.4.1 District Heating in Uppsala 

Vattenfall Heat Uppsala is one of Sweden’s largest district heating corporations, 

providing heat to 95 % of urban Uppsala. The facility in Uppsala consists of several 

units that produce electricity, district heating, district cooling and steam. The fuel mix in 

Uppsala mainly consists of waste. [14] The waste generally comes from households and 

industries in Uppland, Södermanland and Västmanland. Less than 10 % of the waste is 

imported from 20 nearby municipalities. [15] Since it is one of the biggest facilities in 

Sweden it also deals with industry- and special waste. [16] Other fuels like peat or fossil 

fuels are used when the demand for district heating is high. [15] 

Due to the Scandinavian climate there are big seasonal differences in Uppsala’s need for 

district heating. In April – October, Uppsala’s need for district heating is covered only 

from waste incineration. During the winter the extra power from the cogeneration plant, 

which produces both heat and electricity is also needed. The peat comes in the form of 

briquettes and is imported from Härjedalen and Belarus. The peat fuel is then mixed 

with wood pellets and wood briquettes. Oil and coal are only used during peak loads in 

the coldest winter days. A detailed picture showing Uppsala’s fuel mix is shown in 

figure 1. The facility can burn up to 55 metric tons of waste per hour and the flue gases 

are purified in several steps. [15] The emissions are continuously monitored and lie well 

within environmental standards. Vattenfall is constantly working to minimize their 

environmental impacts and has therefore identified several key environmental aspects 

such as emissions that affect the climate, energy efficiency and resource efficiency. In 



11 
 

order to minimize emissions that affect the climate and to be more resource efficient, 

Vattenfall’s future aim is to replace their current fuel mix with a more environmental 

friendly fuel mix, shown in figure 2. Regarding energy efficiency, Vattenfall is 

constantly working to improve their internal electricity consumption and also their 

customer’s energy consumption. [17] 

Figure 1.Fuelmix for district heat in Uppsala 2012.The different energy inputs are 

converted to GWh. The total amount of delivered district heating is 1 993 GWh. 

 

Figure 2. Future fuel mix for district heat in Uppsala. The different energy inputs are 

converted to GWh. The total amount of delivered district heating is assumed to be the 

same as in 2012, that is 1 993 GWh. 
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3. Methodology 

3.1 Model description  

In order to present our results as charts showing comparisons of water consumption for 

the different years, an Excel sheet was created. The sheet contains data of hot water, 

cold water and total consumption of each residential area over the year 2011, 2012, 

2013 and the mean value of 2011/2012. All data is presented monthly and in   .  

In order to calculate the     emissions for all the residential areas, monthly and in total, 

a MATLAB script was created. MATLAB is a high-level language and interactive 

environment for numerical computation, visualization, and programming. Using 

MATLAB, it is possible to analyze data, develop algorithms, and create models and 

applications. [21] The script also calculates the total     emission of all the residential 

areas, by month or year depending on preference. In order to perform the calculations in 

MATLAB, the data provided in the Excel sheet was imported, also data over the carbon 

dioxide emission when heating 1    of cold water into standard district heating 

temperature was needed. 

The following thermodynamic equation was used in order to calculate the amount of 

energy needed to heat up a subject from    to    degrees Kelvin (or Celcius). 

                    (1) 

  – amount of energy consumed, Joule   

  – subject mass, Kilogram    

  – specific heat capacity of the subject, Joule per Kilogram and Kelvin, 
 

    
 

  – temperature, Kelvin   

 

The relationship between a subjects mass, volume and density is described by; 

 

  
 

 
     (2) 

Equation (2) inserted in (1) gives; 

 

                             (3) 
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3.2 Data 

The data used as basis in the study are statistics recorded by Uppsalahem, showing 

consumed water in the residential areas Arkitekten, Stenhagen 1, August Söderman odd 

and Blå Jungfrun. The data is presented as consumed hot water, cold water, and total 

amount of consumed water, all quantities presented in m
3
, for each month. In section 

3.2.1, the used water in all four residential areas is presented as an average of the water 

consumption during the years 2011 and 2012. The average has been calculated from 

Uppsalahem’s original data and is used in comparison with the water consumption of 

2013. When using the average, extreme deviations are smoothening out and a better 

picture of what the water consumption usually looks like appears. The data accessible 

for this study is for the years 2011-2013. The study could have been improved by using 

data from earlier years as well, in order to make the mean value more accurate. 

Something that could cause misleading results in such an extension is that there could 

have been earlier regulations in the water system or different consumption behaviors 

that affected the consumption before 2011.  

  

Section 3.2.2 presents data of the water consumption in the four residential areas 

Arkitekten, Stenhagen 1, August Söderman odd and Blå Jungfrun. This data is also 

presented as consumed hot water, cold water, and total amount of consumed water, all 

quantities presented in m
3
, for each month.  

For the sensitivity analysis, data over consumed water in the residential areas 

Arkitekten, Stenhagen 1, August Söderman odd and Blå Jungfrun during 2011 and 2012 

is used. The data is presented as consumed hot water, cold water, and total amount of 

consumed water, all quantities presented in m
3
, for each month. This data can be found 

in appendix A and B. 
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3.2.1 Water consumption before the campaign (mean value of 2011-2012) 

Table 1. Mean value of the water consumption before the campaign (years 2011-2012), 

Arkitekten. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 994.4 1490.6 2485.0 

February 901.3 1238.0 2139.3 

March 1001.7 1405.1 2406.8 

April 1016.5 1452.6 2469.1 

May 977.6 1522.8 2500.4 

June 861.2 1595.9 2457.1 

July 836.5 1643.9 2480.4 

August 870.4 1644.9 2515.3 

September 820.9 1579.5 2400.4 

October 819.5 1505.2 2324.7 

November 1049.5 1132.1 2181.6 

December 1166.5 1257.3 2423.8 

Total 11 316 17 467.9 28 783.9 

Source: Uppsalahem’s data over water consumption. [22] 

 

Table 2. Mean value of the water consumption before the campaign (years 2011-2012), 

Stenhagen 1. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 1438.6 1583.0 3021.6 

February 1245.3 1295.2 2540.5 

March 1470.7 1561.7 3032.4 

April 1479.8 1531.6 3011.4 

May 1468.6 1709.8 3178.4 

June 1302.3 1547.1 2849.4 

July 1029.4 1876.2 2905.6 

August 1304.6 1762.2 3066.8 

September 1222.6 1420.6 2643.2 

October 1419.3 1671.8 3091.1 

November 1445.9 1557.1 3003.0 

December 1696.7 1570.5 3267.2 

Total 16 523.8 19 086.8 35 610.6 

Source: Uppsalahem’s data over water consumption. [22] 
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Table 3. Mean value of the water consumption before the campaign (years 2011-2012), 

August Söderman odd. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 1244.8 1308.5 2553.3 

February 1123.5 1169.2 2292.7 

March 1185.5 1209.5 2395.0 

April 1241.4 1295.0 2536.4 

May 1122.8 1215.7 2338.5 

June 1089.7 1284.4 2347.1 

July 1088.8 1409.0 2497.8 

August 1132.9 1461.8 2594.7 

September 1102.0 1259.3 2361.3 

October 1197.7 1266.6 2464.3 

November 1111.1 1174.3 2285.4 

December 1308.0 1412.2 2720.2 

Total 13 948.2 15 465.5 29 386.7 

Source: Uppsalahem’s data over water consumption. [22] 

 

Table 4. Mean value of the water consumption before the campaign (years 2011-2012), 

Blå jungfrun. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 1088.0 1591.2 2679.2 

February 1007.3 1763.4 2770.7 

March 954.4 1660.7 2615.1 

April 933.3 1747.1 2740.4 

May 1051.8 2130.0 3181.8 

June 909.3 1859.9 2769.2 

July 935.5 2016.2 2951.7 

August 985.1 1953.5 2938.6 

September 996.3 2034.4 3030.7 

October 950.9 1661.6 2612.5 

November 976.2 1979.4 2955.6 

December 1099.9 1967.3 3067.2 

Total 11 888.0 22 364.7 34 312.7 

Source: Uppsalahem’s data over water consumption. [22] 
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3.2.2 Water consumption the year of the campaign (2013) 

Table 5. Water consumption during and after the campaign (year 2013), Arkitekten 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 1003.0 933.0 1936.0 

February 1052.0 934.0 1986.0 

March 1242.0 1248.0 2490.0 

April 841.0 914.0 1755.0 

May 1081.0 1301.0 2382.0 

June 916.0 1181.0 2097.0 

July 1059.0 1377.0 2436.0 

August 843.0 1114.0 1957.0 

September 1344.0 1583.0 2927.0 

October 760.0 787.0 1547.0 

November 1085.0 946.0 1604.0 

December 655.0 949.0 1604.0 

Total 11 881.0 13 267.0 25 148.0 

Source: Uppsalahem’s data over water consumption. [22] 

  

Table 6. Water consumption during and after the campaign (years 2011-2012), 

Stenhagen 1. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 1327.0 1220.0 2547.0 

February 1373.0 1351.0 2724.0 

March 1728.0 1741.0 3469.0 

April 934.0 889.0 1823.0 

May 1486.0 1531.0 3017.0 

June 1317.0 1545.0 2862.0 

July 1320.0 2079.0 3399.0 

August 1324.0 980.0 2304.0 

September 1386.0 1371.0 2757.0 

October 1409.0 1141.0 2550.0 

November 1774.0 1380.0 3154.0 

December 1536.0 1084.0 2662 

Total 16 914.0 16 312.0 33 226.0 

Source: Uppsalahem’s data over water consumption. [22] 
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Table 7. Water consumption during and after the campaign (year 2013), August 

Söderman odd. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 911.0 960.0 1871.0 

February 1236.0 1313.0 2549.0 

March 849.0 903.0 1752.0 

April 1251.0 1309.0 2560.0 

May 1175.0 1309.0 2484.0 

June 1064.0 1323.0 2387.0 

July 605.0 800.0 1405.0 

August 1248.0 1707.0 2955.0 

September 1254.0 1540.0 2794.0 

October 861.0 883.0 1744.0 

November 1566.0 1243.0 2809.0 

December 760.0 425.0 1185.0 

Total 12 780.0 13 715.0 26 495.0 

Source: Uppsalahem’s data over water consumption. [22] 

 

Table 8. Water consumption during and after the campaign (year 2013), Blå jungfrun. 

Period Hot water [  ] Cold water [  ] Total [  ] 

January 898.0 569.0 1467.0 

February 870.0 1519.0 2389.0 

March 950.0 1681.0 2631.0 

April 632.0 1069.0 1701.0 

May 840.0 1500.0 2340.0 

June 721.0 1360.0 2081.0 

July 521.0 1023.0 1544.0 

August 931.0 1521.0 2452.0 

September 811.0 1120.0 1931.0 

October 722.0 907.0 1629.0 

November 810.0 1104.0 1914.0 

December 820.0 1056.0 1876.0 

Total 9 526.0 14 429.0 23 955.0 

Source: Uppsalahem’s data over water consumption. [22] 

 

3.2.3 Carbon dioxide emissions for different fuels 

Table 9. Emissions of carbon dioxide for delivered district heating, in kg/MWh = 

g/kWh. Transportation or extraction of the fuels has not been accounted for. 

 Waste Biofuel Oil 

g    /kWh 90 0 310 

Source: Avfall Sverige [18], Swedish energy agency [19], Swedish energy agency [20] 
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3.2.4 Carbon dioxide emissions for delivered district heating 

Table 10. Emissions of carbon dioxide for delivered district heating, in kg/MWh = 

g/kWh. Note that the future value for    is calculated in the next section of the report. 

 Future  2013 2012 2011 

    66.9 210 170 195 

Source: Vattenfall. [10] 
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3.3 Calculations 

3.3.1 Amount of energy needed to heat up 1    of cold water to standard 
district heating temperature 

In order to calculate the amount of energy needed to heat up 1    of water from    to 

   degrees Kelvin or Celcius, the following assumptions has been made; 

                       

                   

         (Average temperature of cold water) 

           (Average temperature of the delivered district heating) 

                                     
  

           
 

   
 

                                             

So, the amount of energy needed to heat 1    of cold water into standard district 

heating temperature is                . 

3.3.2 Carbon dioxide emission when heating 1    of cold water into 
standard district heating temperature, todays fuel mix used. 

Table 10 shows the emission of carbon dioxide when heating the water at the power 

plant. That is,          where; 

                                                     

The carbon dioxide emission when heating 1    of cold water into standard district 

heating temperature is therefore given by; 

                 
    

          
                            

Finally, the total emission of carbon dioxide is given by multiplying      kg with the 

amount of water heated (in cubic meters). 

3.3.3 Carbon dioxide emission when heating 1    of cold water into 
standard district heating temperature, future fuel mix used. 

The amount of carbon dioxide emitted when using the future fuel mix can be calculated 

using the values from table 9 and the values from figure 2.  
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The future fuel mix consists of 56.1 % waste, 38.6 % biofuel and 5.3 % oil. The amount 

of carbion dioxide emited when burning: 

 Waste emits 90g         

 Biofuel emits 0g         

 Oil emits 310g         

To calculate the amount of carbon dioxide emitted when using the future fuel mix: 

      
   

   
        

  

   
        

    

   
      

 

   
 

Where 

                                                     

The carbon dioxide emission when heating 1    of cold water into standard district 

heating temperature is therefore given by; 

                 
      

          
                           

Finally, the total emission of carbon dioxide is given by multiplying       kg with the 

amount of water heated (in cubic meters). 

3.4 Sensitivity analysis 

In order to strengthen the results and to identify key variables in the calculations, a 

sensitivity analysis is performed. Since there could be natural occurring variances of 

water consumption over time, a sensitivity analysis of the data is done. In order to 

determine which parameter has the greatest impact on reducing    emissions, a 

sensitivity analysis of other possible variables is made. A more detailed review of the 

approach is presented in the two following chapters. 

3.4.1 Data analysis 

The study's methodology consists of comparing the water consumption for the year 

2013 with the average water consumption of the years 2011 and 2012. In order to 

exclude that the results only show ordinary deviations due to natural occurring 

variations between the years, an analysis of the variation between the data for 2011 and 

2012 was performed. The variation between 2011 and 2012 was then compared to the 

variation in the results of the study. In that way, it can be distinguished whether there 

has been an statistically significant variation in water consumption since the campaign 

was implemented. It is then possible to come to more statistically motivated conclusions 

regarding the possible effect of Uppsalahem’s campaign. 
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3.4.2 Fuel mix impact on     emissions 

The sensitivity analysis will evaluate the impact of different fuels in the fuel mix used 

for district heating, which is a variable in the system that also has influence of the 

amount of greenhouse gas emitted. The results of this sensitivity analysis is used as a 

basis for an evaluation of which variable has the greatest impact on    emissions - 

possible fuel mixes or possible behavior changes of the tenants living in the studied 

residential areas. 
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4. Results 

4.1 Water consumption  

The results are presented as consumed hot water and consumed total amount water in 

m
3
, for each residential area. For each area, the values for each month in 2013 are 

presented in the same diagram as the corresponding average values for 2012 and 2011. 

The total amount of consumed hot water, consumed cold water and consumed total 

water in m
3 

is presented as a comparison between the average for 2011 and 2012 and the 

values for 2013 for each residential area. These figures show that the total consumption 

of cold water and total amount of water decreased in all four areas. The total usage of 

hot water decreased in August Söderman odd and Blå Jungfrun while it increased in 

Arkitekten and Stenhagen 1.  

 

In figure 15, the total amount of consumed hot water, cold water and water in total for 

the four areas all together is presented for 2013 along with the average water 

consumption of 2011 and 2012. From this figure, it appears that the total amount of 

consumed water for the four different areas together has decreased by around 20 000 

m
3
. This value corresponds to a 15 percent reduction, as seen in Table 10. In this table 

the total difference in consumed water in the four areas all together is presented as 

percent of the water use for the average of 2011 and 2012. It appears that the reduction 

of the total water consumption consists of reduced cold water usage, which decreased 

by 22.4 percent while the corresponding result for hot water is decreased by 4.6 percent.  

 

The results of water consumption for the four different areas separately show that the 

amount of consumed water varies considerably between different months, years and 

residential areas. The campaign was implemented in February, therefore during March 

and April the campaign message was probably still in the homes and minds of the 

tenants. While looking at these months, it appears that the total water consumption 

decreased in February with respect to earlier years for two of the residential areas. For 

these two areas, Arkitekten and Blå Jungfrun, there is then an increase in March 

compared to the average of the two years before, followed by a large decrease in April. 

In the two other areas, Stenhagen 1 and August Söderman odd, the water consumption 

is larger in February compared to earlier years. For Stenhagen 1 the consumption is also 

larger in March then before while a large decrease is seen in April. For August 

Söderman odd, the results shows the opposite, a decrease in March and a small increase 

in April. This shows that there is no clear connection between the campaign and the 

monthly water savings, except possibly in one area. In August Söderman odd, where the 

best results has been shown, the total amount of consumed water has decreased every 

month except from March. Provided that this result is a consequence of the campaign, a 

long term effect can be seen in this area.  

 

The results regarding the total water consumption in the four areas indicates that 

Uppsalahem’s campaign has been successful, but from this study it is not possible to 
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exclude the possibility that the decrease in water consumption may have been due to 

other variables. There could have been just naturally occurring variations or several 

other factors than the campaign that contributed to the reduction of water usage, which 

the monthly irregularity also indicates.  
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4.1.1 Arkitekten 

Figure 3. Monthly comparison of hot water consumption in Arkitekten between the 

mean values of 2011/2012 with 2013 measured in cubic meters.  

 

Figure 4. Monthly comparison of total water consumption in Arkitekten between the 

mean values of 2011/2012 with 2013 measured in cubic meters.  

 

Figure 5. Comparison over the total water consumption in Arkitekten between the mean 

values of 2011/2012 and 2013.
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4.1.2 Stenhagen 1 

Figure 6. Monthly comparison of hot water consumption in Stenhagen 1 between the 

mean values of 2011/2012 with 2013 measured in cubic meters.  

 

Figure 7. Monthly comparison of total water consumption in Stenhagen 1 between the 

mean values of 2011/2012 with 2013 measured in cubic meters.  

 

Figure 8. Comparison over the total water consumption in Stenhagen 1 between the 

mean values of 2011/2012 and 2013.   
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4.1.3 August Söderman, odd 

Figure 9. Monthly comparison of hot water consumption in August Söderman, odd 

between the mean values of 2011/2012 with 2013 measured in cubic meters.  

 

Figure 10. Monthly comparison of total water consumption in August Söderman, odd 

between the mean values of 2011/2012 with 2013 measured in cubic meters.  

 

Figure 11. Comparison over the total water consumption in August Söderman, odd 

between the mean values of 2011/2012 and 2013.  
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4.1.4 Blå Jungfrun 

Figure 12. Monthly comparison of hot water consumption in Blå Jungfrun between the 

mean values of 2011/2012 with 2013 measured in cubic meters. 

 

Figure 13. Monthly comparison of total water consumption in Blå Jungfrun between the 

mean values of 2011/2012 with 2013 measured in cubic meters. 

 

Figure 14. Comparison over the total water consumption in Blå Jungfrun between the 

mean values of 2011/2012 and 2013.
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4.1.5 Total difference in water consumption 

Figure 15. Comparison over the total water consumption in all the studied residential 

areas between the mean values of 2011/2012 and 2013. 

 

Table 10. The total percentage difference between the mean values of 2011/2012 and 

2013 over the residential areas.  

Residential areas  Hot water [%] Cold water [%] Total [%] 

Arktitekten +5.0 -24.0 -12.6 

Stenhagen 1 +2.4 -14.5 -6.7 

Aug. Söderman, odd -8.4 -11.3 -9.8 

Blå Jungfrun -19.9 -40.0 -30.2 

Total -4.6 -22.4 -15.0 

4.2 Emission of     

The emissions of     related to the water consumption are presented in figure 16 as the 

total amount of emitted kg carbon dioxide equivalents for the average data of 2011 and 

2012 and then for the data of 2013. Further, the emissions for the two different data are 

presented monthly in figure 17, where a seasonal variation can be seen. 

 

Figure 16 shows that the total emission of carbon dioxide which comes from the hot 

water consumption in the four studied residential areas is lower in 2013 than for the 

average data of 2011 and 2012. The emissions was reduced by over 43 000 kg, which 

corresponds to a 4.8 percent reduction. This result will be discussed in an environmental 

context in the next section of the report.  
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The reduction of    emissions does not correspond directly to the water savings.  

This is because most of the reduction of the water consumption consists of cold water 

savings and the emissions calculated are connected only to the hot water consumption.  

Figure 16. The total     emission from the hot water consumption in all studied 

residential areas. 

 

Figure 17. Variation of     emission from the hot water consumption in all studied 

residential areas. Note that the graph of 2011-2012 is smoother because it shows the 

mean value. 
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5. Sensitivity Analysis  

5.1 Data analysis 

The consumption of hot water and total amount of water used during 2011 and 2012 is 

presented monthly, for each residential area in diagrams below. For each area, the total 

amount of consumed hot water, cold water and the sum of these are also presented. 

Finally, the total amount of used hot water, cold water and total water in all the four 

areas together are presented.  

The overall results of the sensitivity analysis are shown in Tables 11-12.  

Table 11. Difference in water consumption between the years studied 

 Hot water [m³] Cold water [m³] Total [m³] 

 

Difference 2011-2012 

 

-587.4 

 

-6 583.9 

 

-7 174.2 

Difference mean 2011/2012-2013 -2 495 -16 662  -19 157 

Difference 2012-2013 -2 256  -13 371 -15 627 

    

. 

Table 12. Percentage difference in water consumption between the years studied. 

 Hot water [%] Cold water [%] Total [%] 

 

Difference 2011-2012 

 

-1.1 

 

-8.5 

 

-5.4 

Difference mean 2011/2012-2013 -4.6 -22,4 -15.0 

Difference 2012-2013 -4.2  -18.8 -12.5 

    

 

As seen from Table 11 and Table 12 above, there was a reduction of water consumption 

in the years before the campaign and the reduction slightly increased after the campaign. 

The reduction between 2011 and 2012 regarding hot water was 587.4 m³, cold water 

6 583 m³ and the total water consumption 7 174.2 m³. The reduction between 2011/2012 

and 2013 regarding hot water was 2 495m³, cold water was 16 662m³ and the total water 

consumption was 19 157 m³. The difference in the reduction over the years 2011/2012 – 

2013 and 2011 – 2012 regarding hot water is approximately 4 fold increased, cold water 

approximately 2.5 fold increased and the total water consumption approximately 2.7 

fold increased. The reduction derivative of hot water is higher than the reduction 

derivative of cold water, but the total percentage of decrease in cold water is greater 

than the total percentage decrease in hot water. This means that the amount of saved 

cold water is higher than the amount of saved hot water but the hot water consumption 

reduces faster than the cold water consumption.  
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It is possible to see a reduction in water use over the analyzed years, which indicates 

that Uppsalahem’s campaign may have had some effect concerning the tenant’s water 

consumption behavior. The study only includes the difference over three years and it is 

therefore difficult to exclude the fact that the results only show ordinary deviations due 

to natural occurring variations in water consumption between the years. An extension of 

the study, in order to obtain improved statistical certainity regarding the results, would 

be to study the variation in water consumption over a larger amount of years.  
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5.1.1 Arkitekten 

Figure 18. Monthly comparison of hot water consumption in Arkitekten between 2011 

and 2012 measured in cubic meters. 

 

Figure 19. Monthly comparison of total water consumption in Arkitekten between 2011 

and 2012 measured in cubic meters.  

 

Figure 20. Comparison over the total water consumption in Arkitekten between 2011 

and 2012. 
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5.1.2 Stenhagen 1 

Figure 21. Monthly comparison of hot water consumption in Stenhagen 1 between 2011 

and 2012 measured in cubic meters. 

 

Figure 22. Monthly comparison of total water consumption in Stenhagen 1 between 

2011 and 2012 measured in cubic meters.  

 

Figure 23. Comparison over the total water consumption in Stenhagen 1 between 2011 

and 2012. 
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5.1.3 August Söderman, Odd 

Figure 24. Monthly comparison of hot water consumption in August Söderman, odd 

between 2011 and 2012 measured in cubic meters. 

 

Figure 25. Monthly comparison of total water consumption in August Söderman, odd 

between 2011 and 2012 measured in cubic meters. 

 

Figure 26. Comparison over the total water consumption in August Söderman, odd 

between 2011 and 2012. 
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5.1.4 Blå Jungfrun 

Figure 27. Monthly comparison of hot water consumption in Blå Jungfrun between 

2011 and 2012 measured in cubic meters. 

 

Figure 28. Monthly comparison of total water consumption in Blå Jungfrun between 

2011 and 2012 measured in cubic meters.  

 

Figure 29. Comparison over the total water consumption in Blå Jungfrun between 2011 

and 2012. 
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5.1.5 Total water consumption 

Figure 30. Comparison over the total water consumption in all the studied residential 

areas between 2011 and 2012. 

 

5.2 Fuel mix impact on     emissions 

The emission of     due to hot water consumption with different fuel mixes used at the 

district heating plant in Uppsala. The results are presented in emitted kg     in 

different years with different fuel mixes.  

Table 12.     emissions in kg for different fuel mixes and different years 

 2011/2012 2013 

2012’s fuel mix 908 017 864 458 

Future fuel mix 357 440 340 290 

. 

As seen from Table 12 above, there is a great reduction in      emissions with the 

future fuel mix. The emission of     with the future fuel mix is 39 % lower than 2012’s 

fuel mix. Because of the linear dependence between     emissions and hot water 

consumption, in order for the tenants to achieve the same reduction in     emissions, 

they must consume 39 % less hot water than they do today. Regarding     emissions, it 

is clear that Vattenfall and what kind of fuel mix they use have a bigger impact than the 

behaviors of tenants. Although, it is important to note that a combination of behavior 

change in water consumption and an environmentally friendly fuel mix used at the 

district heating plant would give the best results as can be seen in figure 31. 
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Figure 31. Variation of     emission from the hot water consumption in all studied 

residential areas and different fuel mixes. Note that the graph of 2011-2012 is smoother 

because it shows a mean value. 
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6. Discussion and conclusions 
As shown in the results, the total amount of consumed water has decreased in 2013 

compared to the average of the consumed water in 2012 and 2011, in all four residential 

areas where the water saving campaign was implemented. Further, the sensitivity 

analysis of the data shows that the variation in the total water consumption between 

2011/2012 and 2013 is almost three times greater than the variation between the years 

2011 and 2012. It is also just over twice the size of the variation between 2011 and 

2013. The sensitivity analysis therefore indicates that there has been an especially large 

decrease in water consumption between the years 2012 and 2013, which could lead to 

the conclusion that the campaign has been successful.  

 

Something that implies that the reduction of water consumption might not be the result 

of the campaign is the monthly irregularities in water usage in the different areas. As 

mentioned in the results, from this study it is not possible to exclude that the decrease in 

water consumption was due to other variables than the campaign. Possible factors that 

could have contributed to the reduction of consumed water are technological changes 

made in the water supply system, such as installations of water-saving components in 

the apartments or improvements in the water distribution system. There could also have 

been other factors affecting the tenant’s consumption behaviors concerning water, 

except for Uppsalahem’s campaign. A possible way to study whether the decrease in 

consumed water is an effect of the campaign would be to compare the results of this 

study with corresponding results for residential areas where the campaign was not 

implemented.  Still, a lot of other methods for exclusion would though remain in order 

to be able to make rigorous conclusions regarding the campaign's impact on water 

consumption. 

 

As shown in the results, the emissions of     has been reduced by over 43 000 kg 

during one year. From a global perspective, this is a very small decrease of 

    emissions and therefore this reduction is negligible in the context of climate 

change. From a local perspective though, the reduction is a result is notable. If the same 

decrease in emissions connected to heating of water would be seen in all residential 

areas around the world, a decrease in emissions would be significant. 

As mentioned, the water savings do not correspond directly to the reduction of      

emissions, since most of the reduction in water consumption consists of savings of cold 

water and the emissions are connected only to the hot water consumption. In Arkitekten 

and Stenhagen 1, the hot water usage even increased since the campaign was 

implemented, this in turn leads to greater emissions. If Uppsalahem could implement a 

campaign that leads to a reduction in specifically hot water usage, it would lead to a 

greater reduction of environmental impacts. Since only the     emissions due to 

heating of water are taking into account in this study, the cold water consumption does 

not contribute to the total     emission in the results. In reality though, there are 

probably also some emissions of      from the consumption of cold water, emitted for 
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example during purification and pumping processes and therefore also a reduction in 

cold water usage is desirable. 

The sensitivity analysis shows that Vattenfall has a bigger impact than Uppsalahem 

regarding     emissions. According to figure 31, the reduction in emissions due to 

Uppsalahem’s campaign is much smaller than the reduction in emissions due to another 

fuel mix used at the district heating plant. It is therefore possible to conclude that the 

fuel mix regulated by Vattenfall potentially has a greater impact than the individual’s 

behavior concerning     emissions in this particular study. Thus, the fuel mix used at 

the district heating plant would be the most significant part of the system in order to 

reduce     emissions.  

In figure 31 it becomes clear that with the fuel mix used today, individual water 

consumers have greater impact on the emissions of     than they would with a future 

fuel mix. Since the emissions of     and hot water consumption is a linear function and 

the emission of     with today’s fuel mix compared to the future fuel mix is 

approximately 2.5 times larger. This means that the individual consumer has about 2.5 

times greater impact on     emission with today’s fuel mix compared to the future fuel 

mix.  This leads to the conclusion that the higher the     emissions from the fuel mix, 

the more relevant the consumption behavior is.  

It is not possible to say for sure that it is specifically Uppsalahem’s campaign that has 

led to reduction in water consumption but it is clear that there has been a reduction in 

water consumption in all the four areas where the campaign was implemented. 

Something that this study shows is that the reduction has consisted mostly of a 

reduction in cold water usage. The cold water usage does not have the same kind of 

impact on the environment that hot water usage does. A suggestion for future 

campaigns would therefore be to focus more on hot water usage. In order to do this, 

focusing on influencing underlying factors affecting the tenant’s water consuming 

behaviors would be a good idea, according to the research presented in the background 

of this study. What the current campaign focused on was to change the behavior itself, 

rather than its underlying factors. Instead of urging for saving water, it might be more 

efficient to try to convey a vision of a world with reduced water consumption and lower 

emissions of    . Such a campaign might contribute to change the attitude among 

people at a deeper level that further manifests itself in long lasting consumption 

behavior changes. 
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Appendix A 
The tables in this Appendix shows the water consumption in 2011 for the residential 

areas Arkitekten, Stenhagen 1, August Söderman odd and Blå Jungfrun. The data is 

presented as consumed hot water, cold water, and total amount of consumed water, all 

quantities presented in m
3
, for each month. 

Table 10. Water consumption before the campaign, Arkitekten 2011. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 944.7 1580.1 2524.8 

February 911.6 1294.9 2206.5 

March 1005.3 1480.2 2485.5 

April 956.9 1448.1 2405 

May 959.1 1541.6 2500.7 

June 831.4 1883.7 2715.1 

July 718.7 1823.8 2542.5 

August 853.8 1930.7 2784.5 

September 680.8 2078.6 2759.4 

October 471.9 1967.3 2439.2 

November 1106.6 1377.1 2483.7 

December 1046.4 1443.5 2489.9 

Total 10 487.2 19 849.6 30 336.8 

Source: Uppsalahem’s data over water consumption. [23] 

 

Table 11. Water consumption before the campaign, Stenhagen 1 2011. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1441.1 1585.9 3027 

February 1305.5 1422.3 2727.8 

March 1453.3 1576.3 3029.6 

April 1471.6 1592.9 3064.5 

May 1448.2 1704.5 3152.7 

June 1207.6 1876.2 3083.8 

July 1029.8 1843.4 2873.2 

August 1162.7 1931.4 3094.1 

September 1256.1 1691.2 2947.3 

October 1230.5 1892.5 3123 

November 1377.7 1617.2 2994.9 

December 1607.3 1404.9 3012.2 

Total 15 991.4 20 138.7 36 130.1 

Source: Uppsalahem’s data over water consumption. [23] 

  



43 
 

Table 12. Water consumption before the campaign, August Söderman odd 2011. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1186.4 1257 2443.4 

February 1094.9 1143.3 2238.2 

March 1209 1254.9 2463.9 

April 1182.7 1258.9 2441.6 

May 1217.5 1333.4 2550.9 

June 1074.3 1320.8 2395.1 

July 1003.6 1392.9 2396.5 

August 1067.6 1470.6 2538.2 

September 1153.9 1351.5 2505.4 

October 1196.3 1334.4 2530.7 

November 1174.2 1233.6 2407.8 

December 1184.9 1242.3 2427.2 

Total 13 745.3 15 593.6 29 338.9 

Source: Uppsalahem’s data over water consumption. [23] 

 

Table 13. Water consumption before the campaign, Blå jungfrun 2011. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1087 1587.4 2674.4 

February 968.6 1381.8 2350.4 

March 1089.8 1490.3 2580.1 

April 1123.5 1521.2 2644.7 

May 1173.5 2153.9 3327.4 

June 1086.6 1912 2998.6 

July 1055.9 1921.4 2977.3 

August 1165.2 2013.9 3179.1 

September 1193.6 1998.7 3192.3 

October 1244.8 2049.1 3293.9 

November 1266.3 1986.7 3253 

December 1348.7 2079.5 3428.2 

Total 13 803.5 22 095.9 35 899.4 

Source: Uppsalahem’s data over water consumption. [23] 
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Appendix B 
The tables in this Appendix shows the water consumption in 2012 for the residential 

areas Arkitekten, Stenhagen 1, August Söderman odd and Blå Jungfrun. The data is 

presented as consumed hot water, cold water, and total amount of consumed water, all 

quantities presented in m
3
, for each month. 

Table 14. Water consumption before the campaign, Arkitekten 2012. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1044 1401 2445 

February 891 1181 2072 

March 998 1330 2328 

April 1076 1457 2533 

May 996 1504 2500 

June 891 1308 2199 

July 955 1464 2419 

August 887 1359 2246 

September 961 1081 2042 

October 1168 1043 2211 

November 993 887 1880 

December 1287 1071 2358 

Total 12 147 15 086 27 233 

Source: Uppsalahem’s data over water consumption. [23] 

 

Table 15. Water consumption before the campaign, Stenhagen 1 2012. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1436 1580 3016 

February 1185 1168 2353 

March 1488 1547 3035 

April 1488 1471 2959 

May 1489 1715 3204 

June 1397 1218 2615 

July 1029 1909 2938 

August 1446 1593 3039 

September 1189 1150 2339 

October 1608 1451 3059 

November 1514 1497 3011 

December 1786 1736 3522 

Total 17 055 18 035 35 090 

Source: Uppsalahem’s data over water consumption. [23] 
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Table 16. Water consumption before the campaign, August Söderman odd 2012. 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1305 1360 2665 

February 1152 1195 2347 

March 1162 1164 2326 

April 1300 1331 2631 

May 1028 1098 2126 

June 1105 1248 2353 

July 1174 1425 2599 

August 1198 1453 2651 

September 1050 1167 2217 

October 1199 1289 2488 

November 1048 1115 2163 

December 1431 1582 3013 

Total 14 152 15 427 29 579 

Source: Uppsalahem’s data over water consumption. [23] 

 

Table 17. Water consumption before the campaign, Blå Jungfrun 2012 

Period Hot water [m³] Cold water [m³] Total [m³] 

January 1089 1595 2684 

February 1046 2145 3191 

March 810 1831 2641 

April 863 1973 2836 

May 930 2106 3036 

June 732 1721 2453 

July 815 2111 2926 

August 805 1893 2698 

September 799 2070 2869 

October 657 1274 1931 

November 686 1972 2658 

December 851 1855 2706 

Total 10 083 22 546 32 629 

Source: Uppsalahem’s data over water consumption. [23] 
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