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Finnish people use an average of 155 litres of water per day, of which hot water consumption accounts 

for  an  average  of  40  per  cent  of  total  water  consumption  in  residential  and  terraced  houses.  The  

fluctuation in water consumption between the various economies varies from 60 to 270 litres per 

capita per day. The most hot water consumption is affected by showering (approximately 38 %). In 

households, water can be saved in several ways, for example by replacing washing machines with 

modern, low-water alternatives, water-leakage spills can be locally sited and serviced, and every 

person can reduce water use in their day-to-day operations. Households using dwelling-specific 

meters have also been found to reduce water consumption by 10 to 35 percent depending on the 

sources. 

 

Energy and Environmental Engineering students Maria Mäenpää and Sofia Smeds from Karelia 

University of Applied studied in their bachelor thesis ”Vedensäästöpalvelun ympäristövaikutusten 

arviointi Innotek Oy:lle” (2017) the environmental impacts of the use of the water saving service.  

This was done through life cycle modelling. They followed the change in the water consumption of 

the target real estates through the Energo service (www.energo.fi). Based on the data, water saving 

scenarios were drawn up, based on which carbon dioxide emissions and water consumption as well 

as economic impact were modelled. Life cycle modelling was done by using the SimaPro program, 

which  takes  into  account  maintenance  service  materials  and  traffic  as  well  as  housing  energy  and  

water consumption. Economic modelling was carried out by calculating the monthly and annual 

amount of savings. 

 

The thesis was carried out as an assignment to the company from Lieksa Finland, Innotek Ltd., which 

is a company specializing in the water saving of housing companies, real estate and premises. The 

company's operating principle is to serve and install water equipment to reduce water consumption. 

The  assignment  was  commissioned  by  the  North  Karelia  Biosphere  Reserve,  a  sustainable  

development co-operation system for the Unesco Human and Biosphere Program (Man and the 

Biosphere Program). The program aims to promote the region's economy, environmental well-being 

and increase environmental awareness through research, education and broad-based co-operation. 

 

 

 

http://www.energo.fi/
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Energo program 

Innotek Ltd’s Energo program conducts a physical survey of the water fixtures of the property and a 

consumer analysis. After the selected measures and the estimated cost, the buildings will be equipped 

with water fixture installation, maintenance, municipal reporting, and finally additional repairs and 

long-term maintenance plan. The old water fixtures are serviced and the broken parts replaced with 

new ones. The solution extends the life of water fixtures and reduces the need for investment. With 

the program, you can measure the accuracy of the water meters and instruct the water utility to return 

the adjustments. After installation work, municipal reporting will be performed containing 

information on detected faults and needs for additional repairs. The costs of the Energo program are 

partly financed by savings from water consumption. 

 

Life Cycle Assessment 

Life cycle assessment is a method developed to analyse the environmental impact of a product or 

service throughout its entire life cycle, to determine the environmental impact of a product or service 

from  the  acquisition  of  the  material  to  final  disposal.  Inventory  is  at  the  heart  of  the  life  cycle  

assessment. It provides quantitative estimates of environmental and shifting factors for products or 

services. The objective of the impact assessment is to summarize the results into a form that is useful 

to the decision-maker. The lifecycle assessment is based on the two standards ISO 14040, which deals 

with the principles and main features of life cycle assessment and ISO 14044, which provides more 

detailed requirements and guidelines. In addition, the requirements and guidelines for carbon 

footprint calculation and communication are provided by ISO / TS 14067, which is based on ISO 

14040 and ISO 14044. Carbon footprint analysis consists of four phases: defining objectives and 

scope, inventory analysis, impact assessment and interpretation of results. According to the key 

principles, the whole life cycle of the product should be taken into account, the environmental aspects 

emphasized and the evaluation should be built around the functional unit. In addition, the principles 

include an iterative approach, transparency and decision-making based primarily on science. 

According to the principles of life cycle assessment, the assessment takes into account all the 

characteristics and aspects of the natural environment, human health and resources. 
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Research 

The research group consists of six buildings in Joensuu owned by Joensuun Kodit Ltd. Energo service 

was installed on four sites and two were left as comparison points. The study did not take into account 

the number of residents of the target properties. The sites were mapped at one time with the employees 

of Innotek Ltd. Residential water points were inspected and the apartments were serviced individually 

as needed, and defects detected were repaired. The research sites were monitored for three months 

and water consumption data was collected over two years. Life cycle modelling was limited to CO2 

emissions and water abstraction. Water intake was intended to determine the impact of maintenance 

on water consumption. In life cycle modelling, the service is reviewed over a period of one month, 

one year, and five years. The long-term comparison is meaningful with the maintenance interval of 

the Energo service for 5-7 years. The study also looked at the economic impact, as the economic 

viewpoint is many times more motivating factor to investors than environmental impacts purely. 

 

The objective of the Life Cycle Assessment was to calculate the impact of the service on household 

water savings in cubes and the impact of water saving on climate change as carbon dioxide 

equivalents. The life cycle assessment was designed to determine the impact of water saving solutions 

on CO2 emissions. The service took into account also the parts used as material, and the travel costs 

of the service. The resulting water and energy savings were included as cost savings. Recycling was 

considered for metals by selecting recycling metal in the processes. Greenhouse gas emissions were 

considered as carbon dioxide equivalents based on the emission factor for district heat from Fortum 

Corporation. In life cycle modelling, impacts were studied for a month, a year and five years. The 

evaluation took into account the most commonly exchanged parts of the service as materials. The 

materials used to manufacture the exchanged parts were clarified by the component manufacturers. 

Based on the water consumption data from January 2015 to October 2016, the median and the average 

for house-specific monthly consumption were calculated from the Joensuun Kodit buildings. The 

results were compared to the median and average of the corresponding months of 2015 and the 

percentage change was calculated.  

 

The same Housing Average Consumption was calculated with 5 %, 15 % and 30 % savings scenarios. 

The purpose was to see how much water is saved by the water saving service per apartment. In 

calculating the energy needed for hot water heating, the values of the average water consumption per 
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dwelling were used as the basis. The trips made by the service were based on the work of the installers, 

the number of visits to Joensuu, the number of cars, the number of days spent in the dwellings, and 

the intra-city transitions. In addition to home-specific trips, it was still necessary to find out how many 

trips per kilometre were needed for SimaPro8, how much goods had to be transported per apartment. 

The emission factor for district heating was used to calculate the carbon dioxide emissions of the hot 

water  consumed  and  saved  in  the  apartment.  The  emission  factor  used  was  60  gCO2 /  kWh.  For  

comparison, the results were also calculated for the average heat produced in Finland. The average 

of the last three years available was used as the CO2 emission factor of the district heating 

cogeneration area. The impact assessment methods were EPD (2013) and BEES+. Impacts of global 

warming and water consumption in litres were considered.  

 

EDP (2013) is a method published by the Swedish Environmental Management Council (SEMC) for 

creating environmental product descriptions. The life cycle assessment used the EPD as a class of 

influence on global warming. BEES+ (Building for Environmental and Economic Sustainability) has 

been developed for the selection of cost-effective and environmentally friendly building materials. 

The method has been developed by NIST (National Institute of Standards and Technology) and 

measures the environmental impact of construction products throughout their life cycle, from raw 

material procurement to recycling and waste treatment. 

 

Results 

In terms of carbon dioxide emissions, the share of energy savings is the most significant aspect in all 

scenarios (5%, 15% and 30%). Therefore it can be said that the best way to lower the greenhouse gas 

emissions is to reduce the use of warm water. Thus, according to different scenarios, CO2 emissions 

were reduced by 0.428 to 156 kilos. Water saving is the second most significant, which is less than 

the service month (0.373 kg) with a savings scenario of 5 %. Already during the review period, CO2 

emissions can be reduced by a total of 0.232 kg (5 % scenario), 1.44 kg (15 % scenario) and 3.26 kg 

(30 % scenario). In all cases, therefore, service emissions (0.373 kg) are offset by savings during the 

first month. Maintenance does not cause high CO2 emissions.  The  most  important  sources  of  

emissions for the maintenance service are the shower head, the traction sheave and the jet nozzles, 

while the transport distances do not even reach the most significant emission sources. The biggest 
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emissions come from plastics (POM 0.0449 kg, polypropylene 0.0414 kg) and recycling from brass 

in jets (0.022 kg). 

 

Although the benefits of water saving are not as significant as energy savings, it is still noticeable. In 

a 5 % scenario, the monthly savings are 0.307 m³, in the 15 % scenario 0.921 m³ and in the 30 % 

scenario 1.84 m³. Thus, maintenance-related water consumption (0.00948 m³) is already compensated 

for in a month in all scenarios if the water consumption is considered. Because an average of 60 litres 

of water is used by the Finn to wash, one could wash 30 times with 1800 litres of water. It is important 

to note that, although modelling speaks of minus emissions, the use of hot water and the resulting 

CO2 emissions cannot be compensated for, so it is not carbon neutral. When comparing an apartment 

in Joensuu and an apartment with average district heating energy produced in Finland, it can be noted 

that the latter has a 378 % reduction in CO2 emissions. In Joensuu, the emission factor for district 

heating is low compared to the average value. 

 

The financial impact was assessed at the housing company level. The economic benefits of water 

saving were calculated on the basis of the water used, the price of water and the energy required for 

heating. Economic impacts will be mapped for the month and year. A factor of 0.058 indicates how 

much heating energy is needed to heat one water cube from 5 °C to 55 °C. The total cost of cold water 

was € 4.30 / m3, including the price of water and wastewater and the proportion of VAT. The average 

price for district heat was 74.59 € / MWh, which represents the arithmetic average of the total price 

of district heating in an apartment of 80 dwellings produced in a combined heat and power plant in 

2016. 

 
The prize of warm water = 4,30 (€/m3) + 0,058 (MWh/m3) · 74,59 (€/MWh) = 8,63 €/m3 

2015 

Warm water (m3) = Consumption (m3) · 0,4 = 147,78 m3 · 0,4 = 59,11 m3 

The prize of used warm water = Warm water (m3) · The prize of warm water (€/m3) = 59,11 (m3) · 8,63 €/m3 

= 510,14 € 

Cold water (m3) = Consumption (m3) · 0,6 = 147,78 · 0,6 = 88,68 m3 

The prize of used cold water = Cold water (m3) · The prize of cold water (€/m3) 

= 88,68 m3 · 4,30 €/m3 = 381,27 € 

Total prize per month  

= The prize of used warm water + The prize of used cold water 
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= 510,14 € + 381,27 € = 891,41 € 

2016 

Warm water (m3) = Consumption (m3) · 0,4 = 113,87 m3 · 0,4 = 45,55 m3 

The prize of used warm water = hot water (m3) · The prize of warm water (€/m3) 

= 45,55 (m3) · 8,63 €/m3 = 393,08 € 

Cold water (m3) = Consumption (m3) · 0,6 = 113,87 · 0,6 = 68,32 m3 

The prize of used cold water = Cold water (m3) · The prize of cold water (€/m3) 

= 68,32 m3 · 4,30 €/m3 = 293,78 € 

Total prize per month  

= The prize of used warm water + The prize of used cold water 

= 393,08 € + 293,78 € = 686,86 € 

Savings per month = 891,41 € - 686,86 € = 204,55 € 

Saving per year = 204,55 € · 12 = 2454,60 € 

 
The results  show that  savings are significant.  For  one apartment,  savings would be about  € 65 a  year.  The 

economic side attracts investment in water-saving technology and reduces CO2 emissions. Those people, 

whose water bills are based on consumption, will economically benefit most from this technology. The energy 

used for hot water heating is the biggest source of carbon dioxide emissions and the greatest benefits of Energo 

come from energy savings. In Finland, the amount of carbon dioxide emissions from district heating varies, as 

it depends on the district heat production method. Thus, the location of the target property plays a major role 

in the amount of emissions and potential savings. Technology is one way of meeting the challenges of climate 

change. Even small emission reductions have an impact on the fight against climate change. 

 

According to Mäenpää and Smeds, in the future, the research could be carried out from the point of view of 

per  capita  water  consumption.  Water  consumption  per  capita  could  be  a  more  accurate  indicator  of  water  

consumption per dwelling. In addition, they find it interesting to study the effects of Energo on public spaces. 

It would also be necessary to study the habits and attitudes of residents regarding water saving. 

 

The permanent address of the Maria Mäenpää and Sofia Smeds’ thesis in Finnish 

”Vedensäästöpalvelun ympäristövaikutusten arviointi Innotek Oy:lle” (2017)   is:  

http://urn.fi/URN:NBN:fi:amk-201702242678  

 

http://urn.fi/URN:NBN:fi:amk-201702242678

