
Pictogram 02 / Flocculation-disinfection

flocculant
disinfectant

flocculant
disinfectant

Pictogram 02 / Flocculation-disinfection

Pictogram 04 / Ceramic filtration

Pictogram 05 / Solar water disinfection

Pictogram 06 / UV disinfection

chlo
rine

chlorine

chlo
rine

chlorine

Pictogram 01 / Chemical disinfection

Results of Round I 
of the WHO International 
Scheme to Evaluate Household 
Water Treatment Technologies





Results of Round I 
of the WHO International 
Scheme to Evaluate Household 
Water Treatment Technologies



WHO Library Cataloguing-in-Publication Data

Results of Round I of the WHO International Scheme to Evaluate Household Water Treatment Technologies.

1.Drinking Water. 2.Water Purification - instrumentation. 3.Water Quality. 4.Water Supply. I.World Health Organization. 

ISBN 978 92 4 150994 7	 (NLM classification: WA 675) 

© World Health Organization 2016

All rights reserved. Publications of the World Health Organization are available on the WHO website (www.who.int) or can be purchased from WHO 
Press, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland  (tel.: +41 22 791 3264; fax: +41 22 791 4857; email: bookorders@who.int).

Requests for permission to reproduce or translate WHO publications – whether for sale or for non-commercial distribution – should be addressed to 
WHO Press through the WHO website (www.who.int/about/licensing/copyright_form/en/index.html).

The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the part 
of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of 
its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

Reference to any company or product in this report, particularly those listed in any of the figures and tables, does not constitute an endorsement, 
certification or warranty of fitness by WHO of such company or product for any purpose, and does not imply any preference over companies or 
products of a similar nature that are not mentioned.

WHO does not furthermore warrant that: any products included in the figures and tables are of acceptable quality, have obtained regulatory approval 
in any country, or that their use is otherwise in accordance with the national laws and regulations of any country, including but not limited to patent 
laws. Inclusion of any products in this report, particularly in any of the figures and tables, does not furthermore imply any approval by WHO of these 
products (which is the sole prerogative of national authorities).

The results in this report reflect whether the products which were evaluated in Round I of the WHO International Scheme to Evaluate Household 
Water Treatment Technologies (“the Scheme”) were found to meet any of the WHO recommended performance levels for such products, and if so 
what performance level they were found to meet at the time of testing. WHO cannot represent that the products which were found to meet a stated 
performance level will continue to do so.

The figures and tables included in this report do not provide an exhaustive overview of available HWT products. They reflect those products which have 
been submitted to WHO for evaluation in Round I of the Scheme, were found to meet the eligibility criteria for such evaluation, and were subsequently 
evaluated. The fact that certain products are not mentioned in this report and are not included in the figures and tables does not mean that if eligible 
for evaluation, and if evaluated, they would not be found to meet any of the WHO recommended performance levels.

WHO disclaims any and all liability and responsibility whatsoever for any injury, death, loss, damage, or other prejudice of any kind that may arise as 
a result of or in connection with the procurement, distribution and use of any product included in this report.

This report, and the testing results, findings and other information contained herein, may not be used by manufacturers, suppliers or any other parties 
for commercial or promotional purposes.

Design and layout by L’IV Com Sàrl, Villars-sous-Yens, Switzerland.

Printed in France.



 1

Contents

Abbreviations and acronyms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Acknowledgements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Executive summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Background. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

1. Round I of the Scheme. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

1.1 An overview of the Scheme.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

1.1.1 HWT performance targets.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

1.1.2 The Scheme evaluation procedure.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

1.1.3 Quality assurance.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

1.1.4 Overview of the product testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

1.2 HWT products evaluated in Round I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

1.3 Results.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

1.3.1 Microbiological performance of HWT products.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

1.3.2 Findings from the reviews of product information and existing data.. . . . . . . . . . . . . . . . . . . . . . . 37

1.3.3 Interpretation of evaluation results.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

1.3.4 Use of results in selecting HWT products.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

1.4 Global distribution of products evaluated.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

2. Implications: supporting availability and scaling up of quality HWT and safe storage. . . . . . . . . . . . . . 41

2.1 Rapid market assessment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

2.1.1 Sub-Saharan Africa: Estimated use and regulation of HWT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

2.1.2 Asia: Estimated use and regulation of HWT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

2.2 Scaling up use of quality assured HWT products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

2.2.1 Strengthening regulations.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

2.2.2 Increasing availability of quality HWT products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

2.2.3 Supporting the broader enabling environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

3. Conclusion and lessons learned. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

References.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Annexes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Annex 1: The Scheme evaluation procedure.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Annex 2: Overview of reported use of HWT in selected countries in Sub-Saharan Africa and Asia.. . . . . . . 54

Annex 3: Overview of the regulatory environment for HWT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55



2     WHO International Scheme to Evaluate Household Water Treatment Technologies

List of figures

Figure 1. Estimated reductions in diarrhoeal disease from household water treatment.. . . . . . . . . . . . . . . . 10

Figure 2. The Scheme components. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Figure 3. Overview of the Scheme evaluation procedure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Figure 4. Performance classification of HWT technologies evaluated in Round I. . . . . . . . . . . . . . . . . . . . . 35

Figure 5. Log10 reduction of bacteria, viruses and protozoa met or exceeded  

by products evaluated in Round I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Figure 6. Global reach of the HWT products evaluated in Round I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Figure 7. Percentage of the population reporting HWT, by WHO region.. . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Figure A.1 Overview of the Scheme testing protocols.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

List of tables

Table 1. Performance classification of products found to meet WHO performance criteria  

in Round I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Table 2. WHO recommended microbiological performance criteria for HWT technology  

performance classification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Table 3. Products evaluated in Round I of the Scheme. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Table A.1 Test organisms of the Scheme. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52	

Table A.2 Characteristics of general and challenge test waters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Table A.3 Use of HWT in selected countries – Sub-Saharan Africa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

Table A.4 Use of HWT in selected Asian countries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54	

Table A.5 Overview of the regulatory environment for HWT in selected countries  

in Sub-Saharan Africa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Table A.6 Overview of the regulatory environment for HWT in selected countries in Asia. . . . . . . . . . . . . . 56

List of boxes

Box 1. Boiling remains the most commonly reported method of household water treatment.. . . . . . . . . . . . . 9

Box 2. Importance of safe storage.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Box 3. Quantitative microbial risk assessment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Box 4. Log10 reduction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Box 5. Technologies providing ‘targeted protection’ and the multi-barrier approach.. . . . . . . . . . . . . . . . . . 15

Box 6. Reliability of testing between the designated laboratories.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Box 7. Household water treatment in emergencies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Box 8. Selecting HWT products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Box 9. Strengthening regulation in Ethiopia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Box 10. Supporting implementation of a national HWT Strategy in Ghana.. . . . . . . . . . . . . . . . . . . . . . . . . 42

Box 11 . Rising filter markets and public-private partnerships in Viet Nam. . . . . . . . . . . . . . . . . . . . . . . . . . 43

Box 12. Consumer demand for HWT regulation in India.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Box 13. WHO/UNICEF International Network on Household Water Treatment and Safe Storage: 

working to increase health gains from HWTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Box 14. Strengthening testing of local products in Ethiopia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Box 15. Strengthening manufacture of quality local products.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Box 16. Smart subsidies in HWT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Box 17. Supporting countries in creating enabling environments for HWT and safe storage. . . . . . . . . . . . . 46



 3

Abbreviations and acronyms

ATCC American Type Culture Collection

BSF biosand filter

EOI expression of interest

GDWQ Guidelines for Drinking-water Quality

HWT household water treatment

IAC independent advisory committee

ISO International Organization for Standardization

KWR KWR Watercycle Institute

L litre

NSF NSF International

PET polyethylene terephthalate

QMRA quantitative microbial risk assessment

Scheme WHO International Scheme To Evaluate Household Water Treatment Technologies

UN United Nations

UNICEF United Nations Children’s Fund

UV ultraviolet

WASH water, sanitation and hygiene

WHO World Health Organization

WSP water safety plan



4     WHO International Scheme to Evaluate Household Water Treatment Technologies

Acknowledgements

T he results reported in this document would not have been possible without the participation of manufacturers 
who submitted products for evaluation, as well as the collaboration of the designated testing laboratories; 
KWR Watercycle Research Institute (the Netherlands) and NSF International (United States of America). 

Technical advice on the product evaluation, testing protocols and results received from the following members 
of the Scheme’s Independent Advisory Committee (IAC) is gratefully acknowledged:

Professor Nicholas Ashbolt, University of Alberta, Canada
Professor Joe Brown, Georgia Institute of Technology, USA
Professor Charles Gerba, University of Arizona, USA
Professor Tamar Kohn, Ecole Polytechnique Fédérale de Lausanne, Switzerland
Dr Pawan Labhasetwar, National Environmental Engineering Research Institute, India

All members of the IAC have completed the WHO Declaration of Interest form and declare: Professor Gerba has 
been paid to conduct testing on two of the products included in this report prior to the establishment of the Scheme. 
Since taking up his responsibilities as a member of the IAC, Professor Gerba has ceased to provide services to the 
manufacturers in question, and did not formally comment on the results of their two products ensuing from the 
Scheme evaluations.

The report was prepared by Dr Batsirai Majuru, Ms Nicole Beetsch and Dr Margaret Montgomery at WHO. 
Strategic direction was provided by Mr Bruce Gordon (Coordinator: Water, Sanitation, Hygiene and Health Unit). 
The market assessment was conducted by Ms Roshini George, Sera Global Health Practice. Dr Lorna Fewtrell edited 
the report and Miss Lesley Robinson provided secretarial and administrative support throughout the evaluation 
and report development process. An international group of over 20 practitioners contributed to discussions on 
the interpretation and application of the Scheme results, through participation at a strategic meeting, peer review 
and provision of insights. These include:

Dr Andrew Bastable, Oxfam, UK
Ms Fanny Boulloud, Antenna Technologies, Switzerland
Mr Kelvin Chitumbo, National Water Supply and Sanitation Council, Zambia
Mr Chris Cormency, UNICEF Supply Division, Denmark
Mr Sjef Ernes, Aqua for All, Netherlands
Dr Bettina Genthe, Council for Scientific and Industrial Research, South Africa
Ms Fiona Gyamfi, Ghana Standards Authority, Ghana
Ms Le Thai Ha, National Institute for Environmental and Occupational Health, Viet Nam
Ms Ha Thanh Hang, Ministry of Agriculture and Rural Development, Viet Nam
Mr Jan Heeger, Netherlands Red Cross, Netherlands
Mr Henk Holtslag, Connect International, Netherlands
Professor Paul Hunter, University of East Anglia, UK
Dr John Kariuki, Mount Kenya University (formerly Ministry of Health), Kenya

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_27118


