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PVC-U Pipe Competitiveness: 

A Total Cost of Ownership Approach 

 

Introduction 

Pipes are key elements in the development of 

water and sewer networks. Due to fierce 

competition between pipe materials, price/ 

performance ratios are under pressure to reach 

increasingly optimised levels. Up to date cost 

calculations are critical to help the owners of 

water and sewer networks to make informed 

decisions on material selection.  

A first study by Althesys, including Total Cost of 

Ownership (TCO) calculations, was 

commissioned by the European Council of Vinyl 

Manufacturers in 20101. It demonstrated the 

significant cost savings that network owners 

could make over the entire lifespan of 

water/sewer network by choosing unplasticised 

PVC (PVC-U) pipes instead of the main functional 

alternatives. The cost advantages of using PVC-U 

pipes was illustrated using two European 

countries whose water infrastructures are 

developed to very different levels: Italy and 

Germany. The European water industry has been 

investing in its networks for many years, but the 

need for expansion and renovation is still very 

prevalent. An update to the study was 

completed by Althesys in 2018, taking into 

account new developments in regulatory 

policies, technologies and market trends. 

The Italian and German Networks 

Thanks to the approval of Law Decree 214/ 2011, 

setting up a new regulatory design for the Italian 

water sector2, significant infrastructure 

expansion was recorded in Italy between 2009 

and 20163. This improvement can be seen 

through dramatic increases in the infrastructure 

index; 44% for water networks and 70% for 

sewer networks. The gap observed in the late 

2000’s between Italy and Germany’s water 
networks has now completely disappeared. 

 
For sewer networks, despite a dramatic 70% 

index increase, Italy still lagged behind Germany 

in 2016. 

  

In terms of materials used in the Italian water 

and sewer networks, the share of plastics was 

very small until a few years ago. However, due to 

a law mandating the replacement of asbestos 

cement in the sewer networks, the share of 

plastics has risen. The replacement of old 

sections of the water network made of cast iron 

and steel has also been recorded in recent years. 
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The 33% share of plastics in Italy’s water and 
sewer infrastructure is now comparable to that 

in Germany. A big share of Germany’s water 

network is still made of old cast iron pipes. 

Replacing this cast iron represents another great 

opportunity for plastics. In sewer networks, a 

larger share for plastics could be gained quickly 

by replacing the old sewer pipes made of 

asbestos cement. 

Significant investments were made in Italy until 

2017 with an investment intensity increasing 

from 24 to 34 €/capita4. As a result, Italy caught 

up with the European average in terms of 

infrastructure index for its water and sewer 

networks. The water networks are however still 

very old in Italy; 25% of the network is over 50 

years old. To ensure the infrastructure index 

level for sewers met the European average and 

to renew the oldest sections of the network, 

even more investments were made over the last 

three years; increasing the investment intensity 

to 54.4 €/capita. 

In Europe, Germany is the country that invests 

the most in its water network (0.54 €/m3)5. In 

order to maintain its leadership position, new 

investment will be required. 

The TCO Methodology 

The TCO of an infrastructure asset, like a pipe 

network, is calculated by collecting all the direct 

and indirect costs incurred by an owner over the 

entire life cycle of the asset.  

A quantitative cost model has been developed 

with 5 life cycle stages (LCSi). The Purchase and 

Installation stages cover the first year of the 

asset (year 0). The Use and Maintenance stages 

cover the service life of the network from year 1 

to year N-1. As this model assumes that the pipe 

network will have to be substituted at the end of 

its service life, a dismantling stage covering the 

end of life has also been defined (year N). For 

each of these stages, a set of direct and indirect 

costs (Ci,y) in €/meter of network (€/m) have 

been defined. A present value (PV) of the costs 

for each life cycle stage i (PV(LCSi)), is computed 

by summing the future costs, adjusted for 

inflation and discounted at an annual rate with a 

nominal discount rate taken as the Weighted 

Average Cost of Capital (WACC) of the network 

owner (1% in Germany, 3% in Italy).  The TCO of 

the network is then obtained by summing the 

present value of the costs for each lifecycle stage. 

Pipe costs have been determined by consulting 

price lists obtained from pipe manufacturers and 

engineering consultancies. The typical discount 

rates applied for pipes in Italy and Germany have 

been accounted for. 

For construction costs incurred during the 

installation stage, average cost rates were 

rigorously determined for each of the earth-

work, pipeline laying and overhead operations. 

Field cost studies based on tender specifications 

and interviews with installers were carried out 

for each of these operations. Significant 

discrepancies were observed for these averages 

depending on the site location (urban vs. rural), 

type of paving or local regulation. Construction 

costs were generally higher in Germany due to 

higher labour costs. 
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Energy costs of the operational stage of the 

water networks were determined using the 

hydraulic analysis published in 2017 by the PVC 

Pipe Association6. Average annual energy 

consumptions were determined and converted 

into energy costs by using national energy prices. 

The energy costs for sewer networks are 

negligible. 

  

The maintenance costs that were taken into 

consideration for the water and sewer networks 

exclusively refer to the repairs needed after 

failure. Annual maintenance costs were 

estimated by multiplying the estimated cost for 

one repair by an annual failure rate. Average 

annual failure rates were estimated for each 

material covered in this study based on available 

data from the Utah State survey7, as well as data 

for water and sewer networks available in Italy8 

and Germany9. Due to a lack of data, the failure 

rate for GRP was assumed to be the same as for 

PVC-U. 

The repair costs in Italy and Germany were 

estimated using the same methodology as for 

the installation. Some costs rates, like those 

related to the earthworks, are typically higher 

because of the shorter sections processed. 

Study Scope 

TCOs were calculated in both countries for a 

range of pipe diameters (63 to 315 mm for the 

water networks, 250 to 630 mm for the sewer 

networks) and pipe materials typically used in 

the existing networks of these countries. 

For the water networks, PVC-U was compared to 

Ductile Iron (DI) in both countries and, in Italy, to 

Glass-fiber Reinforced Plastic (GRP) as this 

material is increasingly used there for larger 

diameter pipes. For the sewer networks, PVC-U 

was compared to concrete and clay in both 

countries and to 3-layer PVC--U in Germany. 3-

layer pipes with an inner solid layer of recycled 

PVC-U are increasingly used in Germany. 

Total Cost of Ownership methodology applied to pipes 
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A wide range of dig-up reports prove that a 

service life of over 100 years is feasible for PVC-U 

pipes10, therefore a service life of 100 years was 

adopted as a baseline scenario for the water 

networks. A service life of 50 years was selected 

for the sewer networks. 

Key Results 

The TCOs of the water networks in Italy made of 

PVC-U, DI and GRP pipes are compared in the 

first table herebelow. The second table 

compares the TCOs of the water networks in 

Germany made of PVC-U and DI. 

In Italy, the construction costs for installation are 

the highest contributors to the TCOs. For all 

diameters, the costs for each life cycle stage are 

systematically lower for PVC-U compared to DI. 

The TCO for the network owner can be reduced 

between 27% and 30% depending on the 

diameter, if PVC-U is chosen instead of DI as the 

material. A significant TCO saving (9.3%) is also 

possible for the owner if pipes of 315 mm of 

PVC-U are selected instead of GRP, because of 

the lower pipe costs.  

In Germany, a slightly lower average but again 

very significant TCO saving (26.5%), can be 

realized made for the network owner by 

selecting PVC-U instead of DI. As for Italy, the 

savings are realised at every stage of the life 

cycle of the network.

 

Total Cost of Ownership for water pipes in Italy (€/m) 
 

Total Cost of Ownership for water pipes in Germany (€/m) 

0.6 
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The hydraulic study of the PVC Pipe Association 

has demonstrated that significant energy savings 

could be made using PVC-U in the water 

networks thanks to lower friction losses. As a 

worst-case scenario, TCO calculations were 

made assuming the same energy consumption 

for PVC-U as for DI over the service life. The 

results show a slight decrease in the average TCO 

saving (22.5% vs. 28.2% in Italy, 21.7% vs. 26.5% 

in Germany), however the savings from PVC-U 

remain significant. Other worst-case calculations 

were carried out by considering a shorter 70-

year service life for the water network. Again, 

the TCO saving for PVC-U is slightly reduced 

compared to the baseline case (22.6% vs. 28.2% 

in Italy, 21.5% vs. 26.5% in Germany), but the 

TCO saving remains significant compared to DI. 

 

For the sewer networks in Italy, PVC-U remains 

the best choice. Savings can be made at all life 

cycle stages as opposed to concrete or clay. On 

average, selecting PVC-U instead of concrete or 

clay allows a TCO saving of 15.7% and 28.9% 

respectively. 

As in Italy, PVC-U is the best choice for the 

owners of sewer networks in Germany. TCO 

savings of 16.2% and 27.9% can be made 

compared to concrete or clay respectively. A 

slightly higher TCO is obtained with the 3-layer 

PVC-U system due to a higher purchase cost. This 

cost difference is expected to be reduced in the 

future with the installation of more 3-layer 

systems. 

 

 

 

 

 

  

 

 

 

 

Total Cost of Ownership for sewer pipes in Italy (€/m) 
 

Total Cost of Ownership for sewer pipes in Germany (€/m) 
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Takeaways 

The superior cost competitiveness of PVC-U 

pipes in the Italian and German water and sewer 

networks was confirmed with this study update. 

PVC-U is the best TCO performer compared to all 

other non-plastic pipe materials, whatever the 

type of network or pipe diameter. Selecting 

PVC-U instead of other materials allows 

significant cost savings at all stages of the 

infrastructure life cycle. These savings are most 

significant for the construction costs incurred 

during the installation stage. 

 

Disclaimer 

Althesys does not take responsibility for any possible 

improper use of the information and data included in 

this document. The survey was conducted on data 

retrieved from open sources, information provided by 

players and associations of the industry, and on 
subjective opinions which could vary in accuracy. 

Although Althesys has paid attention and taken care 

in the elaboration of this document, it does not take 

charge of any responsibility and does not offer any 

guarantee about the precision and/or completeness 

of the information and evaluation herein contained. 

Acknowledgements 

The author would like to thank Arjen Sevenster and 

Vincent Stone from the European Council of Vinyl 

Manufacturers, and Marco Piana from PVC Forum 

Italia, for their cooperation. The author would also 

like to thank all the companies and associations 

interviewed for their technical contributions and 

information provided for the study. 

 

 

References 

 
1 A. Marangoni, PVC Product Competitiveness: A Total 

Cost of Ownership Study, 2011, 

http://www.pvc.org/upload/documents/TCO_ppt_P

rofMarangoni.pdf. 
2 L. Bardelli, P. Valbonesi, Facing the Challenges of 

Water Governance, Chapter 3, ed. S. Porcher, S. 

Saussier, Palgrave Macmillan, 2019. 
3 Utilitatis, I Dati sul Servizio Idrico Integrato in Italia, 

Blue Book, Roma, 2017. 
4 ARERA, Relazione Annuale Sullo Stato dei Servizi e 

Sull’ Attività Svolta, 2017. 
5 German Federal Environmental Agency BDWE, 

Drinking Water Quality in Germany. Report 2017, 

2017. 

 

6 PVC Pipe Association, Hydraulic Analysis: Pumping 

costs for PVC and Ductile Iron Pipe, 2017,  

https://www.unibell.org/portals/0/ResourceFile/Hyd

raulic_Analysis_Pumping_Costs_for_PVC_and_Ductil

e_Iron_Pipe.pdf. 
7 S.L. Folkman, Water Main Break Rates in the USA 

and Canada; A Comprehensive Study, 2018, 

https://digitalcommons.usu.edu/mae_facpub/174/. 
8 Utilitalia, Tasse, Tariffe, Trasferimenti: la Regola 

Aurea delle Tre T, 2017. 
9 DVGW, Monitoring of Pipework and Water Losses-

Measures, Procedures and Analysis, 2017. 
10 S.L. Folkman, PVC Pipe Longevity Report: 

Affordability and the 100+ Year Benchmark Standard, 

2014 

https://digitalcommons.usu.edu/mae_facpub/170/. 

 

About the Author 

Alessandro Marangoni is an economist specialised in the 

energy industry, utilities, waste management and 

recycling. He graduated with honours from Bocconi 

University (Milan, Italy), and started his career as a 

researcher at Space Bocconi, a joint venture with 

Northeastern University (Boston, USA). He is currently 

CEO of the consultancy Althesys and a Professor in 

Economy and Management of the Public Utility Services 

at Bocconi University. He also teaches in various 

academic and master classes. With broad experience in 

strategic management, Prof. Marangoni was one of the 

first in Italy to deal with accountancy and environmental 

reports, sustainability and cost-benefit analysis, 

becoming one of the main experts in business and 

financial issues on the environment. He is the author of 

several publications on the environment, energy, public 

utilities and infrastructures. 

http://www.pvc.org/upload/documents/TCO_ppt_ProfMarangoni.pdf
http://www.pvc.org/upload/documents/TCO_ppt_ProfMarangoni.pdf
https://www.unibell.org/portals/0/ResourceFile/Hydraulic_Analysis_Pumping_Costs_for_PVC_and_Ductile_Iron_Pipe.pdf
https://www.unibell.org/portals/0/ResourceFile/Hydraulic_Analysis_Pumping_Costs_for_PVC_and_Ductile_Iron_Pipe.pdf
https://www.unibell.org/portals/0/ResourceFile/Hydraulic_Analysis_Pumping_Costs_for_PVC_and_Ductile_Iron_Pipe.pdf
https://digitalcommons.usu.edu/mae_facpub/174/
https://digitalcommons.usu.edu/mae_facpub/170/
http://www.althesys.com/chi-siamo/il-team/alessandro-marangoni/le-pubblicazioni/?lang=en

