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2 Economics and Market Analysis  - 
COMPLETE EXCEPT NEW ENERGY DATA 
& VIRTUAL BASECASE DETAILS 

The objective of this section is to place the product group within the total of EU industry and 
trade policy.   
 
The primary source of trade statistics is Eurostats, which we have extracted for all relevant 
pumps, (Prodcom codes 29122413  to 29122460).  Net consumption of each style was 
calculated by considering production, imports and exports for each country.  Unfortunately, the 
data was insufficiently accurate for the purposes of this study, with for example missing data or 
inappropriate categorisations causing problems.  We therefore worked with manufacturers to 
adjust the Eurostats statistics to better fit their sales knowledge.  After many revisions, we now 
present annual consumption figures of each major class of pump, which all stakeholders are 
content is a fair reflection of reality.  As a double check it was compared to the data from the 
motors study on total sales for pumps and was found not to conflict, which is realistically all that 
can expected from this type of simplistic analysis. 
 
PARAGRAPH TO BE ADDED on financial indicators – production, consumption etc. 
 
The total stock of pumps is a function of sales history and average lifetime.  Given the known 
inaccuracies in sales, it was thought appropriate to assume constant annual sales, as small 
changes in sales would be lost within the general tolerances of the estimating process.  This 
approach also has the method of being completely transparent.  Given that pumps are a mature 
technology, this assumption is seen as being reasonable in the long term, although it is 
acknowledged that there will always be shorter term fluctuations.  Average lifetimes were 
estimated, and hence total current stock calculated.  The lifetime of individual pumps will vary 
greatly, as this is effected both by the pumped media and the application – with for example 
corrosive or dirty water and high cavitation both being able to quickly wear and destroy a pump.  
These impacts are much greater than those from motors or fans.  This is one reason why we 
have been careful to only include clean water pumps within the scope of this work - since 
pumps for more arduous applications may have essential design features that reduce efficiency, 
and it would be unfair to have the same MEPS for the different designs.  For example, the 
efficiency of sewage pumps could be greatly improved by reducing the clearances, but this 
would lead to a large increase in EIA through the need for more service visits for replacing worn 
parts and unblocking clogged impellers.   
 
For each type of pump, a basecase was constructed that represents the economic aspects of 
the “average” typical product sold on the market today.  Total energy consumption was then 
calculated by using a single “virtual basecase” model with associated power rating, annual 
running hours and fractional load.  This resulting “virtual basecase” representative of all sizes of 
pump within a range is then used in order to make sure that the MEEUP correctly calculates the 
total energy consumption of each style of pump looked at. 
 
A useful rule of thumb being that the installation costs the same as the price of the new pump. 
 
The Virtual Basecase Pump   

Virtual basecase figures Type of 
pump Total sales 

pa 
Price 

(Euros) 

Installation 
costs 

(euros) 

Repair and 
maintenance 
cost (euros) 

Power 
(kW) 

Life 
(years) 

Hours 
pa 

Load 
factor 
(%) 

End Suction 250,000   1,000  15 3,000 75 



 

Own Bearing 
End Suction 
Close 
Coupled 

350,000   800  15 3,000 75 

Multistage 
Water 
 

700,000  1,000 10,000  10 2,000 75 

Submersible 
Multistage 250,000  1,000 10,000  10 1,000 75 

 
The total energy consumption of XXXXXXXX  for the four types selected represents an 
estimated XXXXXXXX% of energy consumption of all pumps, or XXXXXXXXX% of all motor 
driven equipment.  Using EU-25 average electricity prices of   , these pumps cost EU users  
XXX euros pa in electricity costs.   
 
 There are several positive developments in pump technology: 
 

· Greater sales of pumps with lower loss pressed stainless steel or plastic impellers. 
· Variable speed control incorporated in integrated packages to give large energy savings 

in for examples many building services applications. 
· Pumps available with built-in condition monitoring, although sales so far are poor. 
· Some larger pumps will have friction reducing coatings on the cast iron volute. 

 
 
 

2.1 Generic Economic data 

 
The primary data source for this is Eurostats.   This is selected so that all policies at an EC level 
(both EuP and other initiatives) are from the same data source, and it remains the most 
complete data set for our work.  However, this data has insufficient resolution for this study, as it 
does not categorise pumps in the same way or in the detail that we require.   
 
In anticipation of this study, Europump has generated its own more detailed data, using a 
variety of public and private sources.  No other adequately detailed surveys of EC pump sales 
have been identified during this stage of the study. 
 
The original data presented by Europump was identified as having some inconsistencies, and 
so the exercise was re-done at the request of AEA and some Europump members.  The method 
adopted was for each manufacturer to submit their estimates of their market share for each type 
of pump and country to an independent administrator.  Such market shares are thought to be 
fairly well known by the larger manufacturers, and so this method was seen as being 
reasonable.  The data was then compiled, inconsistencies identified and addressed, and then 
the final results circulated for approval. 
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Table 1 Eurostats data on EC pump consumption, 2005 .  Source data for this is shown in appendix  TO BE  UPDATED TO 2005 
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 France              79,947           38,928      1,247,849              8,898 -          4,812           86,099           15,419                 423                     -          163,474  
 Netherlands            295,674           13,254         397,374           17,271              9,816          14,511           17,807                   30                     -               6,907 
 Germany         1,113,534           38,244      2,055,379      7,136,325           81,804      1,760,264  -      394,884  -          1,159                      8        216,216  
 Italy            479,274         155,881      1,862,238   18,095,871           30,412           12,555         729,237                 182                     -          388,573  
 United Kingdom         1,192,448  -      223,395  -      659,139         110,301           14,039         410,788           34,959              1,200                     -            11,019  
 Ireland     -        76,925              2,199 -      113,877                 374                275          10,708                 820                     1                    -               1,971 
 Denmark              34,100           22,811         228,637           17,198              3,080                523        199,294  -                  9                    -            38,712  
 Greece                 9,291          15,606         181,649                 121                  15             8,733                900             2,886                     -            13,467  
 Portugal     -          2,450           32,895           17,586              1,237                  78             6,486             5,173                     3                    -               8,091 
 Spain              90,746           46,720         351,018      1,468,518         296,801  -        56,571              8,643 -          2,217                     -            29,449  
 Belgium              79,615              8,949        224,400           10,185  -          2,074              4,050             5,603                  54                     -            12,262  
 Luxemburg                        -                      -                      -                      -                      -                      -                      -                      -                      -                      -   
 Iceland                        -                      -                      -                      -                      -                      -                      -                      -                      -                      -   
 Norway                        -                      -                      -                      -                      -                      -                      -                      -                      -                      -   
 Sweden                 8,048             9,201        270,512           85,462                 954          59,499              3,107                203                     -            16,504  
 Finland              18,178              3,649             5,386             6,126                230          16,098           55,366                      2                    -               2,069 
 Austria              37,247           19,115         214,105           14,695              1,405             6,395             7,643                  52                     -               5,793 

 TOTALS      3,358,727         184,057      6,283,117   26,972,582         432,023      2,340,138         689,087              1,651                      8        914,507  



 

Table 2 Europump data on annual sales (mass produced pumps), published April 2005, for EU-15. 

 

Segment Number 

Heating Circulators: 
Boiler Integrated 
Standalone 
TOTAL 
 

 
7,500,000 
6,500,000 

14,000,000 

DN < 15mm  16,000,000 

Domestic Drainage (Submersible) 3,000,000 

Residential Sewage (Submersible 
< 2kW) 

600,000 

Total 33,600,000 

 

Table 3 (Numbers only).  Europump data on annual sa les and suggested linked running hours (standard an d 
engineered pumps), January 2007, for EU-15.  Styles  of pump shown in blue are those being 
considered in this study.   

 
Style of pump Number  (Annual running 

hours) 

Single Stage close-coupled (SAVE) + 
In Line 

250,000 + 
100,000 

 

3,000 

Single stage Water (SAVE) 250,000 
 

3,000 

Portable Drainage 100,000  

Municipal / Industrial Sewage 
Submersible 2 – 70 kW 

100,000  

Submersible Multistage 3 – 6 inch* 700,000 1,000 

Multistage Water  250,000 2,000 

Chemical Process 40,000  

Refining Process OH2 10,000  
Total of pumps within the scope of 
the study 

1,550,000  

Total 1,800,000  
 

· This is split roughly 80% 3inch and 20% 6inch.   
In the absence of more detailed data on the New Member States, we have used a factor of 1.13 
(based on energy consumption) to include consumption in the whole EU-25. 
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2.1.1 Consistency of data 

Comment on the consistency of Figure 2.3 (Europump sales data) with Motor sales data quoted in 
the Motors report. 

It is assumed that all new pumps are fitted with a new motor.  This is not quite true, as there will 
be instances when an old motor will be fitted to a new pump.  But certainly for smaller ESCC 
pumps and submersible pumps, they will invariably be supplied with a new motor.  These types 
alone represent two thirds of the pumps sold within the scope of the study, so this assumption 
will not give a significant error. 
 
Most of these pumps by sales are in the 0.75 – 37kW power range category shown in the Motor 
report annual sales figures.  There are some pumps sold that are above 37kW, but they will only 
be a low proportion by number. 
 

Table 4 Copy of table in Motors report showing annu al EC sales of all motors. 

 

Power range

Sales Market 
EU 15

in Mio. units  share
Capacity 

in Giga Watt  share

0,75 - 7,5kW 7,2 79% 22,5 28%

7,5 - 37 kW 1,5 16% 30,0 38%

37 - 75 kW 0,3 3,3% 15,6 20%

75 - 200 kW 0,1 1,2% 11,6 15%

Total 9,1 100% 79,7 100%  
 
Of the 8.7M motors sold pa in the 0.75 – 37kW power range, 1.8M are pumps.  This represents 
21% of sales, which is in line with the 21% proportion of motor energy consumed by pumps.  
(This data shows industry using 21% of energy in pumps, and the tertiary sector 16% of energy 
used by pumps.)   
 
Running hours 
 
Section 4.3 of the Motors report gives annual running hours for motors in each of the above size 
ranges for industrial and tertiary use, with an extract shown in Table 5 below. 
 

Table 5 Annual running hours, by motor size and pow er range, (for all  motor applications) 

 
Motor power 

range 
Industrial 
(hours pa) 

Tertiary 
(hours pa) 

0.75 - 4 kW 
4 – 10 kW 
10 – 30 kW 
30 – 70 kW 

70 – 130 kW 

2,800 
2,700 
2,800 
4,700 
6,200 

1,800 
1,300 
1,100 
1,500 
1,700 

 
 



 

The estimated average running hours are within +/-20% of the figures quoted in the Motors 
report.  This is not unreasonable given that the Motors report does not discriminate between the 
annual running hours of different types of pump.   
 
There is no direct link between the styles of pump and motor size, and so direct comparisons 
are not possible between the above data and that in the motor study.   
 

Comment on the consistency of Figure 2.3 (Europump sales data) with Eurostats data. 

 
Section 1.1.4 contains a discussion about the many different ways of classifying pumps, with 
the differences between these two main sources of data showing the apparent inconsistencies 
that can arise when different classification systems are used. Table 6  is an attempt to match 
the Europump classifications to that used in Eurostats. 
 
For submersible pumps and circulators, the data is very similar, which gives a good degree of 
confidence in the numbers.   
 
For the other styles of pumps given in Eurostats, there is a difference of 2-3 times in estimated 
consumption.  There are various possible reasons for errors in both Eurostats and Europump 
which account for this: 
 

· Some production data from smaller countries is deliberately suppressed as it would be 
traceable to a single manufacturer. 

 
· Age of data:  It can take several years for information to be collected and presented in 

the database.   

· Missing countries:  Only some countries have reported, with new member states in 
particular not having filed returns for these early years. 

· Definitions and categories: 

-  Abrupt changes can result from the re-definition of product categories. 

-  Categories may be interpreted differently by different countries, reflecting their individual 
methods of collecting data. 

-  Distortion due to auxiliary components or spares being inadvertently counted as pumps. 

 
The three categories shown in Eurostats without any corresponding Eurostat data are relevant, 
but it is impossible to be sure precisely which they are part of.  This may go some way to 
explaining the discrepancy in some of the categories. 
 
It should be noted that the Europump data is derived largely from the EIF (European Industrial 
Forecasting (EIF) World Pump Market Report1) statistics, with changes made to ensure that it 
relates to consumption rather than just sales.  EIF reports are regarded by industry as being the 
most accurate data existing, and so the Europump data is in turn regarded as being reasonable. 

 

Table 7 Comparison of Eurostats and Europump data o n annual consumption of different styles of pump 

 

                                                      
1 http://www.eif4cast.com/pump4cast/specfile/wrldpu20.htm 
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Style of pump (Eurostats classification) Total EC 
consumption 

(Nos pa) 

Total EC 
consumption 

(Nos pa) 

Style of pump 
(Europump 

classification) 

 

Domestic Drainage 
(Submersible) 

   29122413 Submersible motor, single stage 
rotodynamic drainage and sewage pumps   

 
Residential Sewage 
(Submersible < 2kW) 

 29122415 Submersible Motors, multi-stage 
rotodynamic pump  

  Submersible multistage 3 - 
6 inch 

 29122417 Glandless impeller pumps for heating 
systems and warm water supply    

 

 29122420 Rotodynamic pumps <= 15mm 
discharge    

 
 Heating Circulators and other 

miscellaneous small pumps 

 29122451 Centrifugal pumps with a discharge 
outlet diameter >= 15mm, single stage with a 

single entry impeller, close coupled  

  

Single Stage close-coupled 
(SAVE) + other 
miscellaneous small 
pumps 

 29122453 Centrifugal pumps with a discharge 
outlet diameter >= 15mm, single stage with a 

single entry impeller, long coupled  

  Single stage Water (SAVE) 
-End suction own bearings 

 29122460 Centrifugal pumps with a discharge 
outlet diameter >15mm, multistage (including 

self-priming)  

  Multistage Water  

 29122430 Centrifugal pumps with a discharge 
diameter > 15mm, channel impeller pumps, side 

channel pumps, peripheral pumps and 
regenerative pumps.    

  

? 

 29122455 Centrifugal pumps with a discharge 
outlet diameter >15mm, single stage double entry 

impeller.  
  

? 

 29122457 Other centrifugal pumps, single-stage 
   

  
? 

Table 8 is an attempt to match the Eurostats classification system with that used in the study.  
While for some types of pumps this is successful, for other categories, particularly the smaller 
pumps, it is uncertain what the scope includes.  For example, small pumps might include garden 
fountain, dishwasher and washing machine pumps, but this is not clear.  This shows that care 
needs to be taken in interpreting data from both sources, and that it will not be possible to 
match numbers in some cases. 

 

Summary of data sources 

 
In broad terms, the EIF-based Europump data fits with the data in the Motors report.  But for 
some pumps, this data is quite different to that in Eurostats.  For consistency with the other 
studies in Lot 11, it is decided to adopt the Europump data as that to be used in the remainder 
of this study. 
 



 

In the later analysis, these differences will be mentioned, as these differences will impact the 
apparent energy saving potential of multistage, ESCC and ESOB pumps. 
 

New Member States 

 
Eurostats and Europump data does not include information on New Member States (NMS) In 
the event of the absence of suitable  data from Eurostats, Europump or other, we assumed that 
a similar proportion of energy is used in pumps in the NMS as with the EC average.  For 
consistency, we will use the data that will be generated within the Motors study.   
 
For the 2000 data used in the motor study, tables 4-5 and 4-5 show pumps using the following 
proportions of motor energy in EU-25 states: 
 

Table 9 EU 25 total pump energy consumption (2000) – extract from the motor study.   

 
Sector Total motor energy 

consumption 
(TWh pa) 

Motor energy 
consumption due to 

pumps 
(TWh pa) 

Proportion of 
electricity used 
by pumps (%) 

Industrial 650 136 21 
Tertiary 210 33 16 
Combined 860 169 20 
 
 
Energy use figures used in the Motors report show that the additional energy used by the New 
Member States is 13%, and so we have therefore multiplied the Europump statistics relating to 
EU-15 states by 1.13 to take account of this.   
 
The 20% of motor electricity consumption used by pumps fits well with studies in many different 
countries, and so this 169TWhpa figure is regarded as being correct.  Other “bottom-up” data 
sources which inevitably have cumulative errors will therefore need to be adjusted to fit this 
figure.  It also ensures consistency across all studies in Lot 11.  We are awaiting a correction 
figure from the motor study to relate this to the 2006 data as presented by Europump. 

 Breakdown of production and consumption by style o f pump 

 
The MEEUP Methodology requires the following data, for each type of pump: 
 

· EU Production 
· Extra-EU trade 
· Intra-EU trade 
· Apparent EU-consumption 

EU Production & Consumption  

Eurostats gives figures for imports, exports and production, which are shown in appendix 2. 
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Table 1 Eurostats data on EC pump consumption, 2005.  Source data for this is shown in appendix  
TO BE UPDATED TO 2005 

is derived from this, where Apparent EU-consumption (by country) = Pump production + 
Pump imports – Pump exports.  However, as discussed elsewhere, Europump figures will be 
used in order to be consistent with the rest of the statistics. Table 3 (to be superseded) gives 
the most recent breakdown of net consumption by country. 

Extra- and Intra- EU trade 

This is defined as trade between different EU member states. 

Given the global nature of the pumps industry, there are large volumes of products traded 
between different countries.  Industry consolidation means that there has been a progressive 
trend towards fewer but larger companies and plants.  Rather than talking about inter-country 
trade, it is therefore more useful to think in terms of exports from particular manufacturing 
plants.  Impacts of any implementing measures would hit specific ranges in specific plants, 
which will be considered in section 8. 

Figure 1 and Figure 2 from the 2006 Europump survey present data on imports and exports 
of pumps, by country.  This data is based on returns from member states and Eurostats.  
Such data needs to be treated with care, as both pumps and pump parts may be re-exported 
as part of larger equipment. 

 
 
Figure 1 Exports of pumps and pump parts by member state. 

 

 

Figure 2 Imports of pumps and pump parts by member state. 
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NB OLD TABLE 11 ON INTRA.EXTRA SALES OF TRADE HAS BEEN REMOVED 
FOLLOWING CLARIFICIATION OF DEFINITION OF INTRA/EXTRA TRADE. 

2.2 Market and stock data  

2.2.1 Overview of this section 

 
This section presents the following market data: 
 

· Installed base (“stock”)  and penetration rate 
· Annual sales growth rate (% or physical units) 
· Average Product life (in years), differentiated in overall time and time in service, and a 

rough indication of the spread (eg standard deviations) 
· Total sales/real EU-consumption, (also in euros, when available) 
· Replacement sales (derived) 
· New sales (derived) 

 
It is presented first for 2007, and then repeated for the following reference years: 
 

· 1990 or 1995 (Kyoto ref.),  
· 2003-2005 (most recent real data),  
· 2010-2012 (forecast, end of Kyoto phase 1, relevant also for Stockholm etc.),  
· 2020-2025 (forecast, year in which all new eco-designs of today will be absorbed by 

the market). 
TO BE COMPLETED LATER 

2.2.2 Installed base (“stock”) and penetration rate 

In the sense that all industrial processes that need pumps will already have them, 
penetration can be considered to be complete.  There will though be growth in some markets 
such as air conditioning and borehole pumps as demand for these increases. 
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A key factor in determining stock projections is a consideration of historic sales.  
Manufacturers can point to past years where sales of particular types exceeded or did not 
meet historic trends, but given the changing proportions of EU imports/exports and 
tolerances on production and sales statistics, it is not thought that these differences could be 
seen within the statistical tolerances.   
 
The implication of this for the study is that a simple stock model can be assumed where the 
stock is calculated by multiplying the annual sales by the average half-life (defined as that 
time by which half the pumps installed in a particular year will be disposed of).  This is in fact 
the method used in the MEEUP spreadsheet. 
 
However, for the MEEUP model to work, it is critica l that the basecase size is in fact 
the Energy-weighted average (EWA) basecase, which i s not the basis on which the 
basecases were originally selected.  Therefore this  study uses this EWA ”virtual 
basecase” pump in order to ensure that the total en ergy consumption and purchase 
price of the different types of pumps in the EU are  calculated correctly.  What this 
means is that the MEEUP output “EU Impact of Products in 2005 (produced, in use, 
discarded)” is based on a different basecase model to the first two output sheets, (“Life cycle 
impact per product” and “EU impact of new models sold 2005 over their lifetime”). 
 
It is recognised that it will be complicated to use the MEEUP model to show directly the 
impact of any implementing measures, and so it is proposed that the underlying calculations 
for this will be calculated separately in section 8.  The summary results of this technical 
analysis will be entered into the MEEUP model in order to formally calculate the EU energy 
and environmental impacts.
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2.2.3 Annual sales growth rate 

 
Pump manufacturers are currently seeing a significant growth in sales in the tertiary sector, 
but sales to the industrial sector are weakening.  Looking forward, the consensus is that 
there are so many possible influencing factors that it is most sensible to consider the market 
to be static, as discussed in 2.2.2. 

2.2.4 Average product life 

 
A table presenting this information for each type of pump is given in section 3.2.1. 
 
This is though for averages only, and there will be significant variation in practice.  Pump life 
can be reduced by many factors: 

· Mis-matching to the system 
· High running hours or  
· Poor maintenance 
· Poor installation 
· Chemical impurities in the water 
· Entrained particles in the water 
 

Pump life can be extended by the following; 
· Use of duty/standby systems to reduce the load per pump 
· Variable speed controls can reduce duty and hence hydraulic war 

 
Estimating “average” lifetime is difficult, with the Europump figures based on the collective 
views of suppliers.  For pumps operating under normal conditions, it is thought that these 
numbers are indeed reasonable, but there are sometimes exceptional circumstances which 
shorten this “natural” lifetime: 
 

· Misuse of a pump.  Mis-application of the pump, for example running it such that it 
has excessive cavitation will rapidly destroy a pump. 

· Damaging fluids.  Entrained particulates or chemical impurities will accelerate wear 
on a pump. 

Note that these effects are much more important with pumps than with motors or fans. 
 

· The equipment to which a pump is fitted may be scrapped before the end of the pump 
life, in which case the pump will probably be disposed of while it still actually has 
some useful life. 

 
To take account of these factors, the lifetime is scaled by a factor of 0.7. 

Using the assumed lifetimes (3.2.1) and annual oper ating hours (2.1.1.1), the average lifetime operati ng 
hours for a pump can be derived, as shown in NB  The following tables are draft only – 
where data needs altering it is shaded in yellow. 

THESE TABLES WILL BE UPDATED/COMPLETED ONCE WE HAVE AGREED TOTAL ENERGY 
CONSUMPTION ALL PUMPS 
Table 10 . 

NB  The following tables are draft only – where data needs altering it is shaded in yellow. 

THESE TABLES WILL BE UPDATED/COMPLETED ONCE WE HAVE AGREED TOTAL ENERGY 
CONSUMPTION ALL PUMPS 



Lot 11 Pumps - Interim report March 2007 v1.0 sections 1-3 
COMMERCIAL IN CONFIDENCE UNTIL APPROVED BY EC  

Page 19  

Table 10 Average lifetimes and actual time in opera tion 

Error! Not a valid link.  
 

2.2.5 Total sales/real EU-consumption 

 
Total sales (units) are shown in 2.1. 
 
The value of this in euros is calculated by multiplying this number by the average price for 
each.  There is no accurate market data on this average, and so a simple average of the two 
prices for each basecase size for each type was given.  Note that these prices are for the 
pump as defined by the boundary shown in 1.1.9 – care must be taken when comparing this 
with other data sources to check that the boundaries are the same. 
 
Electrical energy consumption is calculated on the assumption that a fully loaded Eff2 motor 
is used.  The electrical power is that at 75% flow of the basecase model, which is the most 
typical load point. 

Table 11 EU Stock, 2007 (Most recent real data) 

Error! Not a valid link.  

Table 12 EU Sales by value, 2007  NB NEED TO CHECK ON THIS METHODOLOGY  - numbers shown for 
illustrative purposes only and are not correct 

Error! Not a valid link.  

Table 13 Total EU 25 energy consumption of the type s of pumps in this study. 

Error! Not a valid link.  
THE ABOVE IS STILL TO BE REPEATED FOR 
 

· 1990 or 1995 (Kyoto ref.),  
· 2010-2012 (forecast, end of Kyoto phase 1, relevant also for Stockholm etc.),  
· 2020-2025 (forecast, year in which all new eco-designs of today will be absorbed by 

the market). 
 
 
CHECK: 
 
To check this data, the energy consumption was calculated from total stock x annual running 
hours x average power consumption.  This was compared with the data for annual pump 
energy consumption in the Motors report, (20% or 169TWhpa of the total 860TWHpa of EC 
motor energy consumption is for pumps).   
 

2.2.6 Replacement and New sales (derived) 

 
To calculate the split of replacement and new sales, it is necessary to have knowledge 
regarding the typical lifetime of the installations into which pumps are sold.   This is clearly a 
complex and large task, and so instead stakeholders will be asked for their experience of this 
split. 
 
However, given that the market is overall seen as being fairly static, this split will not 
significantly alter the rate at which stock can be changed.  
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Replacement sales are influenced by many factors: 
 

· Value of the pump.  For the smaller mass produced pumps considered in this study, it 
is unlikely to be worthwhile repairing them, and so they will be replaced rather than 
repaired. 

· Motor failure.  Similarly, if the motor fails, it may be more sensible to replace the 
whole pumpset. 

· Life of the installation.  If a site or item of equipment is no longer used, then it is 
unlikely that these smaller pumps would be re-used, hence shortening the average 
life. 

 
What is the link between replacement and new sales and stock over time?: 
 
Replacement sales only maintain the current stock, and so if these are steady, then this part 
of the market and hence related stock is constant.  Should replacement sales decline, it 
implies that old applications are being de-commissioned faster than new ones are being 
commissioned. 
New sales are for new applications and so imply an increase in the market and hence stock 
for this part of the market.  
 

2.3 Market trends  

 
Several positive trends are noted, particularly as applied to mass produced pumps and 
pumpsets for building applications: 
 

· Greater sales of pumps with pressed stainless steel or plastic impellers. 
· Variable speed control incorporated in integrated packages. 
· Pumps available with built-in condition monitoring, although sales so far are poor. 
· Some larger pumps will have friction reducing coatings on the cast iron volute. 

 
The commodity pump market is led by a few multinational companies, who have worldwide 
manufacturing facilities, but with a trend towards production in regions with a lower cost of 
labour.  Production in Europe is cost effective for higher-priced commodity pumps, 
engineered pumps which may be tailored in some way for end users, and speciality low 
volume pumps.  Companies that have invested heavily in automation are also able to make 
high volume pumps at competitive prices in Europe. 

 

2.4 Consumer expenditure base data 

 
Rates, tariffs, prices, multiplier product costs/consumer prices. 
 
This data is important primarily so that we can calculate the purchase, installation and 
running costs of improved products.  It will ultimately allow us to understand how far it is 
possible to reduce the eco-impact of products without incurring excessive costs to the 
consumer. 
 
This is discussed in later sections, but key inputs for the MEEUP model are presented here: 
 

Table 14 Summary of basecase product financial info rmation 
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Style Basecase Average 

Purchase 
price (euros) 

Average cost 
of installation 
(euros) 

Average cost 
of repair and 
maintenance 
(euros) 

End Suction 
Own Bearings 
(ESOB) 

Small 

Large 

440 

1,000 

440 
1,000 

1,000 
1,000 

End Suction 
Close Coupled 
(ESCC) 

Small 

Large 

900 

3,300 

900 

3,300 

400 
1,200 

Submersible 
Multistage 

Small 

Large 

910 

1,000 

910 

1,000 

0 
10,000 

Vertical 
Multistage  

Small 

Large 

1,000 

1,000 

1,000 

1,000 

10,000 
10,000 

 

2.4.1 Electricity rates  

 
The following data is the most recent information published by Eurostats, split by domestic 
and commercial users. 

Table 15 EU Electricity prices  2 

 
Country Cost of 

electricity 
(euros/kWh) - 

industrial 

Cost of 
electricity 

(euros/kWh) - 
domestic 

EU (25 countries) 0.0754 0.1078 
EU (15 countries) 0.0766 0.1094 
Belgium 0.083 : 
Bulgaria 0.046 0.114 
Czech Republic 0.0731 0.1123 
Denmark 0.0724 0.0552 
Germany (including ex-
GDR from 1991) 0.0871 0.0829 
Estonia 0.0511 0.0997 
Ireland 0.0998 0.1374 
Greece 0.0668 0.062 
Spain 0.0721 0.1285 
France 0.0533 0.0643 
Italy 0.0934 0.094 
Cyprus 0.1114 0.0905 
Latvia 0.0409 0.1548 
Lithuania 0.0498 0.1225 
Luxembourg (Grand-
Duché) 0.0845 0.0702 
Hungary 0.0753 0.0609 
Malta 0.0711 0.139 
Netherlands 0.0855 0.0896 
Austria 0.0653 0.0904 

                                                      
2 http://epp.eurostat.ec.europa.eu/portal/page?_pageid=1334,49092079,1334_49092794&_dad=portal&_schema=PORTAL 
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Poland 0.0543 0.1207 
Portugal 0.0817 0.0894 
Romania 0.0773 0.0923 
Slovenia 0.0651 0.134 
Slovakia 0.0773 0.0792 
Finland 0.0517 0.0874 
Sweden 0.0587 0.1216 
United Kingdom 0.0799 0.0809 
Croatia 0.0596 0.0876 
Turkey : 0.0971 
Iceland : 0.0759 
Norway 0.052 : 

 
 
Notes:  
 

· EUROSTAT collects data every 6 months for five categories of household 
consumption, ranging between 600 kWh to 20,000 kWh. This table refers to ‘medium 
sized household’ (annual consumption of 3,500 kWh of which 1300 during night). 

 
· For industrial consumers this is based on an annual consumption of 2 000 MWh, 

maximum demand of 500 kW and annual load of 4 000 hours.  
 

· Prices are those applicable on 1 January each year. 
 
It is assumed that the small submersible pump is used mainly to supply domestic premises, 
and so the EU25 average domestic price of 0.11 euro/kWh will be used.  For all other types, 
the EU25 average industrial price of 0.075 euro/kWh will be used. 

For transparency and simplicity, these average rates are not unreasonable, but it should be 
noted that this hides many distortions: 

Day/night rate.  The above is only an average of the different prices that will be charged at 
different times of day, with equipment working for longer periods at night seeing a lower 
average price.  Conversely, pumps working largely during the day, such as many building 
services systems, will see higher average prices.  The impact of this would be to distort the 
payback times on investing in improved technologies. 

 
The convention in these studies is that these costs are net of taxes such as VAT or carbon 
taxes.  Because future electricity prices (and taxes) are unknown, we have undertaken the 
LCC analysis with electricity prices 30% less and 30% more than at present.  This shows that 
while the detailed answers are varied, the key message does not. 
 

2.4.2 Repair and maintenance costs 

 
For each of the basecase model pumps, both direct labour and parts costs, and the car 
mileage associated with these visits is calculated.  For some types of pumps, the total weight 
of spares over the years can be considerable, and in some cases may be of a material that 
has an eco-peak.  In order that this detail is not lost, the convention used in completing the 
Bill of Materials in section 4 is that all consumables are listed as a separate item.   
 
Unfortunately, the MEEUP already has a default a 1% by total weight default for 
consumables, which cannot be over-written.  Given that this only represents an error of 1% in 
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the total weight of each component, this is not regarded as a significant concern, as the 
benefit from our approach of itemising consumables separately will outweigh this small error.  
The runs of the MEEUP model later showed that material content is not the major driver in 
reducing the total eco-impact of pumps, and so it was therefore not seen as necessary to 
further explore the detailed impact of consumables. 

Table 16 Average lifetime repair and maintenance co sts of a pump. 

Average lifetime repair and maintenance costs of a 
pump 

Type of pump 

Small basecase Large basecase 
ESOB 1,000 1,000 
ESCC 400 1,200 
Multistage Water 10,000 10,000 
Submersible Multistage 10,000 10,000 

 

Table 17 Average lifetime mileage driven per pump f or repair and maintenance work. 

Average lifetime mileage driven per pump for 
repair and maintenance work. 

Type of pump 

Small basecase Large basecase 
ESOB 300 100 
ESCC 150 300 
Multistage Water 1,000 1,000 
Submersible Multistage 1,000 1,000 

 

2.4.3 Installation costs 

These are detailed in the MEEUP input sheet for each product. 
 

Table 18 Average installation costs of pumps 

 
Average installation cost (euros) Type of pump 

Small basecase Large basecase 
ESOB 440 1,000 
ESCC 900 3,300 
Multistage Water 1,000 1,000 
Submersible Multistage 910 1,000 

 
The industry uses as a rough guide the rule of thumb that  “the installation cost is equal to 
the purchase cost of the pump.”  In practice it is very site specific, but as no better averages 
could be offered by any stakeholders, it was agreed to use this simple formula as the basis 
for these costs. 
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2.4.4 Disposal tariffs/taxes   

 
 We are not aware of any tariffs/taxes specifically for these products.  Given the value of the 
products as scrap, there is sufficient incentive to recycle old pumps without the need for 
additional financial measures. 
(By comparison, disposal of products that do fall within the scope of the WEEE Directive 
2002/96/EC would be charged at the rate of around 0.30euros/kg.)3 

2.4.5 Interest and inflation rates. 

 
The following table shows national inflation and interest rates for the EU-25 as published by 
Eurostat and the European Central Bank (ECB). 
 

Table 19 Interest and inflation rates for EU-25  

Member State  Inflation rate (a) Interest rate  (b) 
  (%) (%) 

Austria (AT)  1.6 3.4 
Belgium (BE) 2.8 3.4 
Cyprus (CY)  1.4 5.2 
Czech Republic (CZ)  1.9   
Denmark (DK)  2.2 3.4 
Estonia (EE)  3.6   
Finland (FI)  1.1 3.4 
France (FR)  1.8 3.4 
Germany (DE)  2.1 3.4 
Greece (EL)  3.5 3.6 
Hungary (HU)  3.3 6.6 
Ireland (IE)  2.2 3.3 
Italy (IT)  2.1 3.6 
Latvia (LV)  7.1 3.5 
Lithuania (LT)  3 3.7 
Luxembourg (LU)  3.4   
Malta (MT)  3.4 4.6 
Poland (PL)  0.8 5.2 
Portugal (PT)  2.5 3.4 
Slovak Republic (SK)  3.9 3.5 
Slovenia (SI)  2.4 3.8 
Spain (ES)  3.7 3.4 
Sweden (SE)  1.3 3.4 
The Netherlands (NL)  2.1 3.4 
United Kingdom (UK)  2 4.5 
EU-15 Average  2.2 3.4 (c) 
EU-25 Average  2.1 3.9 

 
(a) Annual inflation (%) in December 2005 Eurostat “Euro-indictors”, 7/2006 – 19 January 
2006. 
(b) ECB long-term interest rates; 10-year government bond yields, secondary market.  
Annual average (%), 2005. 
(c) Euro zone. 

                                                      
3 Synthesis report: Gather, process and summarise information of the waste electric an electronic equipment directive (2002/96/EC), for DG ENV, 
European Commission. 
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3 Consumer Behaviour and Local 
Infrastructure  - COMPLETED 

 
Consumer behaviour can – in part – be influenced by product design, but overall it is a very 
relevant input for the assessment of the environmental impact and the life cycle costs of a 
product.  One aim is to identify barriers and restrictions to possible eco-design measures, 
due to social, cultural or infra-structural factors.  A second aim is to quantify relevant user-
parameters that influence the environmental impact during product life and that are different 
from the standard test conditions as described in subtask 1.2. 
 
The applications of the pumps in this study is so wide that it is difficult to discuss in any other 
than general terms the impacts of consumer behaviour on pump use and hence eco-impact.   
 
The key areas in which consumer behaviour can influence pump eco-impact are: 
 

1.)  Correct specification and design of the system in which the pump is installed. 
 

An analysis of system losses are beyond the scope of this study, but key points to consider 
include: 

· What is the system trying to achieve – ie what flow rate, pressure or cooling effect is 
actually required?   

· Controlling the pump (or group of pumps) to match this actual demand, with 
measures that might include on/off or variable speed control.  Existing pumps may be 
altered by fitting smaller impellers or the addition of small jockey pumps for use at 
times of low demand. 

· Attention to pipework design can substantially reduce system friction and hence 
pressure drop. 

 
2.)  Effective maintenance  of the pump. 
 
The repair and maintenance of pumps is an important business in its own right, with sales of 
spares and servicing typically being one of the most lucrative part of a manufacturers 
business.  Maintenance and end of life considerations are therefore particularly important for 
pumps.  Related to this is the importance of a pump being used in the correct way – as if not 
used as intended the lifetime and efficiency can be severely impaired. 
 
More so than fans, pumps are very sensitive to operation far from their design point, with 
many problems being avoided by avoiding running at very low or high flows: 

· The pump should run smoothly with minimum internal disturbing forces, thereby  
saving on maintenance costs due to premature failure of components such as 
bearings, wear rings, bushes, couplings and seals.  

· The risk of damage to pump components due to cavitation should be reduced.  
· Vibration should be minimised, benefiting other equipment.  
· Noise should be minimised, improving the environment.  
· Pressure pulsations should also be minimised, reducing the risk of problems in the 

pumping system as a whole.  
 
Larger pumps will require some basic consumables and replacement parts, including 
lubricant (grease) for bearings, replacement seals, new bearings and new wear rings. 
Coatings may also be applied to both reduce friction (and hence hydraulic losses) and also 
reduce corrosion, which are recommended both from new and for in service refurbishment.  
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For smaller pumps, it will not be economic to change these parts, and so they will instead be 
replaced with new pumps. 

By contrast, the cost of removing a submersible pump for maintenance will be very high, due 
to the need for a specialist crane or other lifting apparatus.  In these applications, quality of 
the pump and motor is of particular importance. 

 
Condition monitoring is used on important installations to detect problems such as worn 
bearings or cavitation before it causes excessive energy loss or risk of failure.  This is very 
much to be encouraged, but uptake is very much limited by cost. 
 
Although not considered in the MEEUP model, the costs of downtime in terms of lost or 
spoiled production can be huge, and so attention to pump maintenance can reduce the eco-
impact of unplanned  plant outages. 
 

3.)  Correct Selection of Pump 

A critical issue in determining efficiency and lifetime is the correct selection of pump.  While 
specifiers are often at fault for not having an accurate idea of the real duty requirements,  the 
limited number of models in a manufacturers’ range may mean that the “nearest” pump is 
actually a long way from the actual duty point.  Supplying pumps with a variety of impeller 
sizes does help, but at the cost of reduced efficiency.  Ideally a manufacturer would have a 
very large range of pumps to cater for a range of duties, but the costs make this prohibitive, 
and so this is a source of energy loss.  Theoretically specifiers could often do better by 
“shoppng around”, but because they usually order all pumps for a new installation from a 
single supplier, this does not happen. 
 
 
It is considered that because pumps are made wholly or almost entirely of easily recyclable 
metals, and that they are handled by professionals who are aware of their value, they will all 
be recycled.  The market for second hand pumps is only very small. 

 
Given that these products are used mainly by industry or commerce, rather than consumers, 
it is hard to identify how social or cultural factors will impact patterns of use.  Similarly, no 
infra-structure related barriers could be identified, except for some submersible pumps where 
improved conventional water supplies would mean they were no longer needed. 
 
However, although beyond the scope of this report, measures to reduce water consumption 
would reduce the operating duties of pumps, and ultimately reduce the number of pumps 
needed, with a consequent reduction of eco-impact. 
 

3.1 Real load efficiency (vs. nominal) 

 
This relates to the typical efficiency of the pump as installed, rather than the nominal or 
catalogue efficiency at the Best Efficiency Point (BEP). 
 
Designers will specify a pump with a safety margin to provide slightly more flow or head than 
calculated to allow for any difference in system characteristics from that planned.  This 
means that the average pump will work to the left of the BEP, and hence below its nominal 
rated efficiency.  
 
Pumps may consume the following during their lifetime: 
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· Lubricant (grease) for bearings 

· Replacement seals 

· New bearing 

· New wear rings 

 
For many mass produced pumps it can be assumed that they will receive no maintenance, 
and so are replaced when they fail.  It is assumed that in most applications these quantities 
are insignificant.  We need to understand which categories of pumps consume the above, 
and how much. 

3.1.1 Part load characteristics of pumps 

 
Pumps are always defined by the basic Pump characteristics below (figure 3.1).  They show 
the relationship between head, power and efficiency against flow.  It is important to see just 
how "peaky" the efficiency might be, showing that running at a duty (head and/or flow) below 
rated duty is likely to lead to a significant reduction in pump efficiency.  The Best Efficiency 
Point (BEP) of a pump is ideally at the rated duty point.  The peak power consumption will 
not necessarily be at the BEP.   

Figure 3 Centrifugal pump characteristics 

 

 

 

Figure 4 Onset of adverse effects when operating a pump away from its peak  

efficiency flow  
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The importance of selecting a pump to operate as closely as possible to its BEP cannot be 
over-emphasised. Not only should this save on energy costs, it will have several other 
benefits:  

· The pump should run smoothly with minimum internal disturbing forces, thereby   
saving on maintenance costs due to premature failure of components such as 
bearings, wear rings, bushes, couplings and seals.  

· The risk of damage to pump components due to cavitation should be reduced.  
· Vibration should be minimised, benefiting other equipment.  
· Noise should be minimised, improving the environment.  
· Pressure pulsations should also be minimised, reducing the risk of problems in the 

pumping system as a whole.  
 

Figure 4 indicates some of the problems which can result from operating away from BEP. 
Some of these problems may not be serious in small pumps, but they increase in severity as 
pump power increases, and should therefore be discussed with the pump supplier.   
 
 

Figure 5 Illustration of the effect on efficiency o f throttling a pump 
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Taking account of both the wear, and the fact that operation is away from the BEP, stakeholders 
agreed with the study team’s suggestion that the average pump of the types included in this study is 
operating 10-20% (15% average) below the catalogue efficiency.   

 
Because of the importance of efficiency at part load, a method for taking account of this was 
used as described in section 5. 
 

3.2 End of life behaviour 

3.2.1 Economical Product Life (=in practice) 

 
The lifetime of a water pump will rarely be dictated by obsolescence. The pump will usually 
be replaced when it fails, due to a broken component or an unacceptable drop in output. A 
pump operating under ideal conditions should work for 20 years with minimum maintenance. 
Unfortunately, most pumps lose efficiency due to wear in their wear rings due to operation at 
part flow and/or roughening of their cast iron volutes by corrosion products. It is not unusual 
to lose 10% of the new efficiency in ten years. 
 
For the small pumps being considered in this study it is most likely that they will be disposed 
of if they give trouble out of guarantee (typically I year). 

 

 

 

Table 20 Average economic life of a pump 

 
Average economic life of a pump (years) Type of pump 

Small basecase Large basecase 

ESOB 20 15 
ESCC 10 20 
Multistage Water 10 10 
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Submersible Multistage 12 10 
 
 
In the absence of other definitive information, the above figures were agreed with 
stakeholders.   
 

Repair and Maintenance Practice 
 
Maintenance of the pump to reduce the deterioration in efficiency over time is important to 
minimise the eco impact.  Even for water pumps this can be significant.  Pumps do wear over 
time (Figure 7 ), but their efficiency can be maintained by refurbishment (Figure 8 ). 
 
For critical pumpsets, on line measurement of differential pressure (and even flow), and 
electrical consumption is useful for trending changes in performance and hence the optimum 
time for refurbishment.  This is costly and certainly not economic for the bulk of pumps in this 
study. 
 
Re-conditioning may consist of the following; 

· Mechanical cleaning of hydraulic passages. 

· Coating of the hydraulic surfaces. 

 

Regular maintainance actions may include: 

· Bearing replacement / greasing. 

· Seal replacement. 

 
Figure 6 Effect of wear on pump characteristics  

 

 

Figure 7 Average wear trends for maintained and unm aintained pumps  
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Figure 8  Worn pump inlet before and after repair a nd coating with low friction protective coating, 
(courtesy Corrocoat, Leeds, UK). 

 

 
 

 

3.2.2 Present fractions to recycling, re-use and di sposal 

 
The BOMs for the pumps in the study show the proportion of non-metallic components by 
weight as varying from 4.4% in the larger ESOB pump to 25% on the smaller ESCC pumps.   
Pumps are heavy items, and have both a positive scrap value and an avoided disposal cost, 
and so it is to a company’s advantage to send old pumps for scrap.  In practice it is the norm 
for pumps to be sent for scrap.  To a good approximation it is assumed that all of the metallic 
and none of the non-metallic components are recycled. 
 
The following table shows the weight of pumps split by metallic and non-metallic 
components: 
 

 

Table 21 Proportion of non-metallic components in t he pumps considered in the study. 
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Pump Total weight of 
metal 
components (g) 

Total weight of 
non-metallic 
components (g) 

Percentage of 
non-metalic 
components 

ESCC (25,32) 15,200 5,200 25 
ESCC (125,32) 108,600 10,300 8.7 
ESOB (25,32) 39,100 4,650 10.6 
In Line (25,32) 36,840 4,695 11.3 
ESOB (125, 32) 176,200 8,200 4.4 
Multistage small 
(6 stages) 

6,050 1,300 18 

Multistage big (5 
stages) 

8,750 1,300 12.9 

Multistage 
submersible 
SP17 

15,336 0 0 

Multistage 
submersible SP8 

5,215 1,350 21 

 
Re-use in the context of this study refers to parts that can be removed from a product and re-
used in a new product.  There are in practical terms no such parts on pumps.  (Motors on 
pumpsets could well be re-used, but these are beyond the boundaries of the definition of the 
pump in this study). 
 
Unlike products that are used by domestic consumers where most goods end up as landfill, 
the professional market that is responsible for disposing of old pumps is used to sending 
metal products for scrap.  The 8% landfill figure set in the MEEUP model is therefore thought 
to be too high.  However, as the MEEUP model showed that materials are not responsible for 
much of the total eco-impact, this does not represent a significant error, and so is not 
investigated any further. 

3.2.3 Estimated second hand use, fraction of total and estimated second 
product life (in practice) 

 
There is some use of second hand pumps, but is not a significant factor in the market.  There 
is no developed second hand pump market as there is with some other consumer or 
industrial equipment, rather it is as the result of the occasional factory closure or where a 
pump is incorporated into a larger item of plant that is sold.  Therefore, in terms of this study, 
this second hand life is included in the total lifetime of the product refered to in 3.2.1, and so 
this lack of definitive data does not affect the analysis.  

3.2.4 Best Practice in Sustainable product use 

 
Following from the earlier discussion on part load operation, it is clear that the correct 
selection of pump is at least as important as the selection of pump by highest BEP.  The 
following text explains how manufacturers design a range of pumps to suit all duties within a 
range, and the compromises that this means in terms of being able to select a pump for a 
particular duty. 
 
When selecting a pump, a manufacturer will use "tombstone" curves, which show their 
ranges of pumps to cover a range of duties, (Figure 9 ). Ideally, the duty you want will be 
roughly 20% below the maximum flow shown on the tombstone, which corresponds to the 
BEP of the selected pump (each tombstone is built up from individual pumps).  But for 
economic reasons they have to restrict the number of pumps that they offer.  This means that 
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even a manufacturer of particularly efficient pumps may lose out, when quoting efficiencies in 
competition with less efficient pumps whose BEP just happens to be nearer the requested 
performance.  The worked example following makes this clearer. 
 
Figure 9 “Tombstone” curves for the selection of pu mps by duty. 
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Figure 10 Worked example showing the importance of correct selection of a pump 

BEP (B)

= 86%

84

82

83%

Pump A

Desired (Quoted)
Duty Point

80%

77%

80%

BEP (A)
= 82%

Actual (Installed)
Duty Point

 Flow

H
ea

d

Pump B

Pump Efficiency                         Pump A   Pump B

Peak (BEP)                                  82%        86%

At desired (quoted) duty point      81.5%     80%

At actual (installed) duty point     79%        <77%

 

 

A User requests quotes for a pump at a particular desired duty.  Manufacturers A and B offer 
the pumps shown, which are the best that they can offer from the ranges that they have.   
 
There are two important points: 
 
While pump B has a higher BEP, at the desired duty, pump A actually has a higher efficiency 
than pump B. 
 
Over-specifying the duty means that at the actual installed duty, the efficiency of the pump 
will be considerably less than quoted.  (In this particular case it would be better to use a 
reduced diameter impeller, or perhaps a quite different pump to either of those quoted for.) 
 

System energy losses 
Beyond the pump itself,  large energy savings are to be found by looking at the system:  
 

· What is the system trying to achieve – ie what flow rate, pressure or cooling effect is 
actually required? 

· Controlling the pump (or group of pumps) to match this actual demand, with 
measures that might include on/off or variable speed control.  Existing pumps may be 
altered by fitting smaller impellers or the addition of small jockey pumps for use at 
times of low demand. 

· Attention to pipework design can substantially reduce system friction and hence 
pressure drop. 

Condition monitoring 
Condition Monitoring of pumps, either with permanent or portable equipment represents best 
practice in identifying pumps before they fail catastrophically.  This can save energy and 
other costs in many ways4: 

                                                      
4 From Falkner and Gaisford, Proc EEMODs 2005.  
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Table 22 The energy costs of unplanned outages 

 
Effect of unplanned breakdown Related energy cost 
Temporary reduction of output during 
breakdowns 

Background energy used to maintain 
essential services is spread across less 
product, so specific energy consumption 
rises 

Start-up losses Energy is lost during the warm-up phase 
of high-temperature processes 

Using alternative methods to regain 
production 

Less efficient production methods may 
be used, possibly relying on older 
equipment or involving extra transport 
costs 

Loss of production during warm-up phase Some processes result in scrapped 
product while they are warming up 

Energy lost in part-processing a product Energy may have been expended in 
getting a product close to the end of a 
production line. This will be wasted. 

Disposal of damaged products There may be energy costs involved in 
disposing of scrapped products 

Emergency repairs made to restart plant Because of the urgent need to get a plant 
running again, speed may take priority 
over getting the best quality repair or 
looking for the most efficient replacement 
parts. 

Rework costs Extra energy is needed to rework spoiled 
products 

Time lost for less urgent work Time that could have been spent on 
cutting energy consumption is lost. 

 

3.3 Local infrastructure (energy, water, telecom, 
physical distribution, etc) 

 
Local infrastructure issues do not  apply to pumps, except for reduced electrical demand 
through more efficient pump operation.  Hence no further consideration of this is made in this 
report. 
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