
Accepted Manuscript

Life cycle assessment of emerging technologies: The case of milk ultra-high pressure
homogenisation

Lucia Valsasina, Massimo Pizzol, Sergiy Smetana, Erika Georget, Alexander Mathys,
Volker Heinz

PII: S0959-6526(16)31897-2

DOI: 10.1016/j.jclepro.2016.11.059

Reference: JCLP 8448

To appear in: Journal of Cleaner Production

Received Date: 16 June 2016

Revised Date: 1 September 2016

Accepted Date: 10 November 2016

Please cite this article as: Valsasina L, Pizzol M, Smetana S, Georget E, Mathys A, Heinz V, Life cycle
assessment of emerging technologies: The case of milk ultra-high pressure homogenisation, Journal of
Cleaner Production (2016), doi: 10.1016/j.jclepro.2016.11.059.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jclepro.2016.11.059


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Life Cycle Assessment of emerging technologies: the case of milk 

Ultra-High Pressure Homogenisation 

 

Lucia Valsasinaa, Massimo Pizzol*b, Sergiy Smetanac, Erika Georgetd, Alexander Mathyse Volker Heinzc  

 

a ecoinvent, Technoparkstrasse 1, 8005 Zurich, Switzerland. 

b Department of Development and Planning, Aalborg University, Skibbrogade 5, 9000 Aalborg, Denmark.  

c German Institute of Food Technologies (DIL e.V.), Prof.-von-Klitzing-Str. 7, D-49610 Quakenbrück, 

Germany. 

d Buhler Sortex Limited, Research & Development Department, 20 Atlantis Avenue, London E16 2BF, UK. 

e Laboratory of Sustainable Food Processing, Institute of Food, Nutrition & Health (IFNH), Department of 

Health Science & Technology (D-HEST), ETH Zurich, Schmelzbergstrasse 9, LFO E 12.2, CH-8092 Zurich. 

* Corresponding author: massimo@plan.aau.dk 

 

Abstract 

Milk is becoming a key food commodity as population grows and demand increases. The treatment of milk 

to extend its shelf life is thus an important step in avoiding losses and optimizing resource use. The 

drawbacks of the most common treatments for shelf stable milk are the loss of nutritional values and high 

energy consumption. Ultra-high pressure homogenisation (UHPH) is an emerging technology relying on 

dynamic pressure up to 400 MPa. The combination of high pressure, temperature, shear, cavitation and 

impingement can provide commercially sterile milk of higher quality and longer shelf life. A life cycle 

assessment was performed comparing this emerging technology to the common thermal treatment: indirect 

ultra-high temperature sterilisation combined with non-aseptic homogenisation. The results show that high-

pressure based processing has a lower environmental burden compared to the high-temperature based 

processing, already at pilot-scale, and this difference is primarily due to the lower electricity consumption. 

Additionally, upscaling considerations were made using power laws and scenario analysis to simulate future 

full-scale applications of UHPH. The upscaling shows that a decrease in carbon footprint up to 88% is 

achievable with improvements in efficiency. UHPH could, therefore, represent a substitute for existing 

practices considering its technological readiness level and potential synergies when integrated into industrial 

scale production lines.   
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