
Digital Divide Communities 
 

INTRODUCTION: This paper will provide a brief summa ry of current technologies and its 
limitation and cause of delay in use of such techno logies.  
 

The author hopes to enlighten readers to focus on p roviding support and help to 
achieve his objective lies beneath this paper. 

 
The author has highlighted recommendations by the C anada Broadband Task Force to 

each level of governments from Federal, Provincial and local municipalities. 
 
“To better served your residents and community by ta king a leadership role and be the 

driving force” 
 
“Don’t divided and isolated by special interest, you  will gain more by get connected” 

 
Michael Chan 

BC is the most connected province in Canada. More t han six out of ten British 
Columbians have access to the Internet, and three o ut of four of our small businesses 
and all of our K-12 public schools are connected to  the World Wide Web of information 
and ideas. No one can dispute that British Columbia  is on the information highway and 
rapidly increasing speed, but despite great leaps m ade in our rates of connectivity, there 
remains a digital divide - a line demarcated by geo graphy, income, education level, 
literacy, age and ethnicity - that determines who i s online in British Columbia, and who is 
not.  

The following chart displayed what percentage of pe ople using different types of 
technologies that live in three different areas. As  the chart indicated, we are still at 60 
percentages for total province connected.   

 
  



Overall review For Access To Telecommunications 
 

Access to the Internet is becoming a necessary aspe ct of daily life - much like access to 
clean water or a hydro grid.  

This is particularly true for people living in rura l and remote areas, where there are often 
fewer options for communicating providers and busin esses.  

Telecommunications and Internet links do more than enhance personal communication; 
they also facilitate the delivery of new educationa l, health care and other services, and 
they encourage the revitalization of rural communit ies by allowing the people living in 
those communities to participate in the global elec tronic economy. Increasingly, these 
services must be broadband, or high capacity, to ha ve real impact. At present, high-
speed broadband is available in the more populated areas of the province - southern 
Vancouver Island, the Lower Mainland, the Okanagan,  Prince George and parts of the 
Kootenays.  

Some regional communities also have limited cable-m odem service through their local 
cable companies. As a result, the majority of the p rovincial population has access to 
some form of broadband but the majority of communit ies do not. Further, the 
telecommunications services in rural and remote Bri tish Columbia - if they are available 
at all - are often less reliable and more expensive  than those available in the larger, more 
urban areas of the province.  
  

Internet Access 
 

Despite having the highest rate of Internet connect ivity in Canada, many of the same 
inequities remain that existed in 1995. For example , according to Statistics Canada, 
British Columbians who come from low-income househo lds, or who do not hold a 
university degree, are 55 or older, or who live in a First Nations community or ethnic 
minority are less likely to have access or be engag ed in Internet activity.  

The digital divide isolates several definable group s who have little access to the Internet, 
or the skills required to use it.  

This is specifically true to City of Richmond and C ity of Surrey, although majority of 
Richmond and Surrey residents are in the high incom e earning bracket, but due to their 
ethnicity and the language barrier, they are less l ikely will use Internet to interact or 
engage in Internet activity unless the Internet act ivity provides information that they can 
understand or in direct related to their concerns. 

As the chart below displayed the age group of Inter net users, the middle age 40’s to 55’s 
and over are still remain in the lower percentage o f Internet users but they remain to be 
with the most available disposable income according  to Statistics Canada.   



 

 

Note: 

Recent developments in optical network technology, plus the extension of well-known LAN 
architectures from the desktop to the neighborhood and beyond, are allowing the deployment of very 
low-cost, very high bandwidth optical networks for the carriage of Internet traffic. These development s 
will allow schools, Municipalities, Internet Servic e Providers, and conglomerates to deploy and manage  
their own high-speed optical networks, rather than relying on the service-based offerings from 
traditional carriers (telcos and cablecos).  

The Internet has evolved very quickly into a global  network of networks that is the central infrastruc ture 
supporting the global information economy. At prese nt, that infrastructure is running primarily on a 
telecommunications structure set up for voice telep hony. As a result, the underlying 
telecommunications infrastructure is connection ori ented and is under very close control by the 
traditional carriers.  

What is Broadband? 
 

The recently completed report of the National Broad band Taskforce, "The New National Dream: 
Networking the Nation for Broadband Access", these are the taskforce's definitions of broadband and 
community. 
 



Definition of Broadband 
 
Based on today's technology and applications, high- speed broadband is defined as a high-capacity, 
two-way link between end user and access network su ppliers capable of supporting full-motion 
interactive video applications delivered to all Can adians on terms comparable to those available in 
urban markets by 2004. A minimum symmetrical speed of 1.5 megabits per second per individual user is 
currently required to support these applications. L eading up to 2004 and beyond, new applications such  
as peer-to-peer file interactions and video confere ncing will increase individual user demand for 
symmetric bandwidth in the 4-to-6 Mbps range. Publi c and commercial facilities will require much highe r 
bandwidth, ranging from this minimum to several hun dred times more, depending on their size and user 
needs. 
 
Definition of Community 
 
For the purpose of the Task Force's mandate, a comm unity can be defined as a locality which, among 
other things, has the following attributes: a name,  a distinct physical location and territory, and a 
population. This definition should be used in conju nction with Statistics Canada's census data to 
identify communities where broadband services are u nlikely to be available without government 
intervention.   

For purposes of program implementation, it is recog nized that not all communities meet these 
definitions and that flexibility will be required i n applying these definitions, particularly consider ing the 
views of other stakeholders (i.e., levels of govern ment).  

The definition of community is geographic for purpo ses of defining infrastructure gaps. However, it is  
fully acknowledged that the application and benefit s of broadband will encompass communities of 
interest.  

 

Benefits of Broadband 

How will broadband communications be used to improv e the performance of our economic, social and 
cultural systems? What will broadband bring that we  do not already have? In this section we attempt to  
provide the beginning of an answer to these questio ns by imagining how the broadband revolution will 
transform communications- based applications and se rvices that are already familiar to many 
Canadians in four key areas:  

· e-business;   
· e-learning;   
· e-health; and   
· e-content.   

This is by no means intended to be an exhaustive li st of application areas that will be transformed by  
The Broadband Revolution. Although we have not atte mpted to do so, we think it would be well 
worthwhile to examine the potential impact of broad band communications in two other high priority 
areas.  

· We think it is likely that broadband will have a ve ry significant impact on governance - i.e., on 
the operation of our political system, on the deliv ery of public services and on the relationship 
between government, the private sector and civil so ciety - at every level from community to 
municipal to provincial to federal to global. We ha ve noted that the federal government's 
Government On-Line (GOL) project aims to address at  least some of these issues in the same 
time frame as it intends to extend broadband access  to all Canadian communities, and that GOL 
applications are an important element of provincial  and territorial broadband deployment 



initiatives. 
   

· We also think it is likely that broadband will have  potentially enormous consequences for our 
cultural institutions, the non-electronic media and  traditional forms of cultural expression. This 
is an area of inquiry so vast and so important to o ur country's future that it may merit 
examination in its own right, perhaps along the lin es of the reviews that have recently been 
undertaken of e-commerce, e-learning, e-health and e-government.  

Future Proof Information Technology Infrastructure 

The communications architecture used for the Intern et, IP architecture, is one of the factors driving the 
integration of telecommunication, data communicatio n and video communication. All services, whatever 
their bandwidth requirement, will be carried by IP- based networks. The present IT infrastructure is 
optimized for telephone services and will for the m ost part have to be replaced by a new infrastructur e 
adapted to the IP communications architecture and t o the estimated annual doubling of traffic which wi ll 
follow the development of new services and the addi tion of new users.   
 

Fostering Innovation and Use Addressing the Digital  Divide  

Equitable and affordable access Recommendations by National Broadband Taskforce:  

Government should take leadership to ensure that af fordable access to broadband 
services is available to all Canadians by 2004, thr ough support for  

· public access sites;   
· individuals with low income;   
· individuals with disabilities and who have other ki nd of special needs; and   
· First Nation and Inuit communities, as a matter of priority.   

Raising Awareness and Encouraging Use  

Recommendation 1:  Governments should work with stakeholders and the private sector 
to raise the level of awareness of the benefits of high-speed connectivity, and increase 
usage by individuals, communities, businesses and a ll levels of government through:  

Research and pilots: Support for research and pilot  projects that further the knowledge 
of the social and economic benefits of broadband, p articularly in the areas of learning 
and skills development, health and health care, gov ernment and governance, culture and 
entertainment, community access and nation building , and e-commerce.  

Empowering communities: Support to communities, inc luding local and voluntary 
organizations, local government operations, busines ses and citizens working together 
to:  

· help them define strategies to take advantage of br oadband services in achieving 
their economic development objectives and to assist  with the implementation of 
critical community applications;   

· develop tools to help decision makers in both the c ommunity and businesses to 
make more informed decisions about the application of technology;   

· prepare guidelines, best practices and case studies  that will help all communities 
become "smart"; and   

· develop applications.   



Encouraging business use, particularly SMEs: Suppor t and training for businesses to:  

· help accelerate adoption of e-business solutions, p articularly among SMEs; and   
· make them more aware of the critical importance and  urgency of implementing 

broadband technology in their organizations.   

Governments as model users: Governments, including public learning, health and 
cultural institutions, should act as model users an d establish and monitor specific goals 
for model use of broadband content and services and  should provide:  

· leadership in providing government services on-line , the popularization of e-
governance (e.g. on-line town halls, consultations,  participation in the electoral 
process) and the aggregation of demand through coll aboration between 
government departments at all levels; and   

· extra support to public institutions in the areas o f equipment, technical support 
and training, where necessary in order that the ben efits associated with access 
to broadband content and services be effectively re alized.   

Support for development of necessary skills  

Recommendation 2: Governments should work collaboratively to:  

· create the conditions necessary for the development , retention and attraction of a 
Canadian work force with the necessary education an d skills to ensure Canada's 
competitiveness in the networked economy, now and i n the future; and   

· help users develop skills required to participate i n the networked economy. This 
includes both learning and health service providers , as well as end users.   

 

Innovation in Content and Applications  

Innovation in content development Recommendation 3:   

Governments should encourage the development of inn ovative content and services, 
particularly for learning, health, government, cult ure, entertainment, community building 
and e-business. Development of this content should be supported through incentives 
and direct funding as appropriate, through expandin g the mandate of existing programs 
to incorporate funding for broadband content or by creating new programs. On-line 
content and services should:  

· reflect the social, economic and cultural perspecti ves of Canadians;   
· respond to significant special needs of users;   
· be user-centered and user-friendly; and   
· be available in both official languages and in a fo rmat relevant to Aboriginal 

peoples.   

Innovation in applications and technology developme nt Recommendation 4:  

Innovation in applications, and the underlying tech nologies, are key to maintaining a 
strong ICT sector, required to make Canada a leader  in the supply and export of 
broadband technologies. This can be accomplished bo th through support for private 
sector innovation and through national research and  education networks.  



4.1 Applications: The federal government should establish a broadband  applications 
development program aimed at encouraging Canadian I CT firms to develop innovative 
applications for broadband networks, focusing parti cularly in the areas of e-learning, e-
health and e-business. Care should be taken to ensu re that such programs encourage 
SME participation.  

4.2 Research:  The federal government should identify ways in whi ch current technology 
development pro-grams, as well as the work of feder al labs and federally supported 
research activities can be enhanced and focused so as to contribute more effectively to 
developing the innovative potential and competitive ness of Canada's ICT sector. Priority 
should be placed on the areas of broadband technolo gies and applications, as well as on 
the basic sciences underlying both, such as microel ectronics, photonics and wireless.  

All levels of government should examine rights-of-w ay issues to ensure that they do not serve as a 
barrier to broadband deployment. 
 

The Government of British Columbia 

The British Columbia Government has convened the Pr emier's High Tech Council to prepare 
recommendations on addressing the digital divide in  BC. 

Access To Broadband   

Communities across the province are beginning to re cognize that without access to 
broadband telecommunications, their regions will in evitably suffer economic decline. 
Communities in transformation and wishing to reinve nt themselves and embrace the 
knowledge-based economy face a more difficult task without access to modern, high-
speed communications networks. In British Columbia' s regional communities, access to 
broadband (high-speed connectivity) is provided by Shaw Communications 
(Shaw@home service), Telus and CityTel (ADSL techno logy) and several community 
cable television systems. While these alternatives offer improvements over the old dial-
up connections, most experts recognize they are int erim steps only and should ideally 
be replaced by fiber connections to the home or hig h-speed wireless systems. Their 
footprint also limits these services. ADSL is only effective within five kilometers of the 
telephone company's central office, and their local  cable company does often not serve 
residents who live beyond that radius. As the map o n the following page shows, access 
to affordable high-speed broadband is limited to ma jor centers, primarily in the south of 
the province. information technology, including:  

· a lack of public access sites on reserves;   
· a relatively small number of homes with Internet co nnections compared to the 

rest of the population;   
· a lack of culturally relevant content;   
· lower than average literacy rates; and   
· a lack of computer skills and socially relevant Int ernet training programs.   

Notes: In City of Richmond and City of Surrey, a la ck of culturally relevant contents and lower than 
average literacy rates, and computer skills are the  major issues that posted as restrictions to its 
residents in Internet activity due to the concentra tion of ethnic minority living in the city.  



 
 
 

 



Among the industry observers, pundits, and consulta nts, there is a general agreement on a number of 
important issues affecting the future of telecommun ications in Canada and the world.  

Just as it is seen as a proper and accepted role of  government at local, regional and national level t o set 
the rules for building and use of physical highways  and the clover leafs by which they interconnect, s o 
should government, from the local community level o n, determine the rules for building local 
telecommunication networks and interconnects.  

What is required is the technology and regulatory a pproach that will enable communities to extend high  
speed broadband to government, schools and business , and then to homes immediately, which will lead 
to our discussion in the role of municipalities.  

Municipal Role 

Furthermore, the regulation should call for municip alities to provide for the support structures 
necessary for customer-owned fiber optic strands un der cost recovery principles similar to those of 
other municipal infrastructures, however, when the regulation were drafted, wireless broadband 
technologies and its equipments were not all perfec ted but its underlying principles are very similar to 
the fiber optic technologies, therefore some of the  regulations in principle may not apply to the wire less 
broadband deployment, but some generally agreed-upo n principles:  

· Broadband is an essential public utility. Access is  only half the broadband issue. The other half 
is consumer choice of service and service provider.   

· The regulatory model for existing cable and copper last mile loops has been outgrown and has 
failed to enable timely implementation of new techn ologies.   

· While regulated carrier competition has failed to p rovide rural infrastructure and service, private 
local networks are being built by municipalities an d local schools.   

· When the private broadband market fails to provide service, the local communities have a duty 
to provide market alternatives to their residents a nd businesses.   

· To date Canadian school districts and municipalitie s have been building their own fiber 
networks. To make the economic case for fiber to th e home Canadian municipalities will have to 
adopt a new model where the municipality does not o perate the network but instead uses its 
ownership of rights of way to become an impartial r eferee on behalf of equal access.   

· The ideal business, technical, and regulatory model  places the municipality in charge only of 
guaranteeing what it has always guaranteed-public r ights of way access and non-interference, 
and regulating which services shall have access to the public Rights of Way and under what 
terms, conditions and fees for use, including how t hey must mutually assist and coordinate with 
each other.   

Telecommunications infrastructure is capital-intens ive and needs to be available to competing service 
providers. Therefore, the physical infrastructure i s best regulated and coordinated by the local 
municipalities, as several hundred years of time an d experience in thousands of essential public utili ty 
contexts have shown. 
   
It is clear in this recommendation it suggested all  local municipalities to play a role in participati ng the 
delivery of broadband service to their community re sidents, however due to different political interes t 
and business interest, these recommendations seem t o be the obstacles and barriers then solutions, a 
common view that shared by many communities officia ls included FCM published Policy paper in the 
year of 2004.  
 
 
 

 



Current Issues: 

Lack of Broadband Service 

While high-speed service is theoretically available  from Telus, the high rates and long-term contracts  
required make T1 or E10 lines impractical for any b ut the largest businesses. The local cable 
company/ISP must deal with the same high-cost long- contract issues to provide even a moderate 
service. Ultimately, the usefulness of ADSL will pr ove to be limited due to the restrictions of the 
technology and the age and condition of the existin g copper infrastructure.  
 
Telus has made it clear that the existing copper in frastructure is not up to high-speed standards and will 
not be upgraded in the future. There are no foresee n technological advances that will provide true 
broadband service through DSL technologies. 
An examination of last-mile solutions available tod ay shows that upgrading existing infrastructures of  
twisted pair copper wire or co-axial cable would af ford an improvement and perhaps even be adequate 
in the short-term, but will not be able to meet the  needs of tomorrow. Therefore this study considers 
only scalable technologies that will be capable of meeting the demands of next-generation networks. 
 

Geographic Issues: 

The lack of geographically close populations makes it impossible to create an aggregate demand for 
services large enough to attract a private builder of high-speed infrastructure. This situation is unl ikely 
to change dramatically in the foreseeable future. T he mountainous terrain poses some problems for 
wireless systems, but also presents opportunities i n that the community is contained in a relatively 
small area.  If an isolated small community is fort unately situated in that the major corridor for lon g haul 
fiber optic backbones runs directly through the com munity then that community will be acting as a hub 
at one end of the populated part of the Columbia Ba sin offers an opportunity to partner with other bas in 
communities. 

Application Bandwidth Requirements 

Some applications require high bandwidth, some are better done with a high bandwidth connection, and 
some can be done at any speed. In any case, all app lications (and users) benefit from increased 
bandwidth. 
Some typical requirements: 

 
 
 



· Quality of service issues would demand greater ba ndwidth for commercial use.  

K = Kilobits per second 
M = Megabits per second  

Wireless 

A wireless system would require several towers to b e built in locations around the community. Service 
delivery would require that a subscriber purchase a  wireless transceiver (much like a modem). This 
system has the advantages of being cheap to deploy (very little cabling is required) and would make it  
feasible to supply services to outlying lodges and tourist services such as the snowmobile areas, park s, 
and ski areas. Bandwidth can range up to 30 mbps, m aking the technology suitable for virtually any 
need. The cost of customer provided equipment such as wireless modems could affect the rate of 
customer uptake, and the long-term scalability of w ireless systems is promising due to technologies 
advances. 

Ethernet 
The defacto standard in Local Area Networking is fa st becoming the architecture of choice in Wide Area  
Networks. Ease of use and low cost equipment make i t a very attractive solution within communities 
and regions. Ethernet architectures can connect cus tomers at speeds from 10 mbps to 1,000 mbps 
(Gigabit Ethernet) over twisted pair cable. Use of this technology would mean that a community could 
build fiber optic backbones in strategic areas of t he community while providing customer service using  
low-cost Ethernet equipment. Customers would not re quire modems at all - a simple, inexpensive 
Network Interface Card (commonly supplied with cons umer model computers at present) is all that 
would be required. 
 

 
To provide solutions that will bridge the culture d ivided by technologies, 

there are ways to encourage usages: 
  

Business Model Options that will promote useage 
 
In all cases, it is assumed that the owner of the i nfrastructure is a partnership, or a cooperative. T he 
question is then two-fold, how to access the bandwi dth to connect with an Internet node, and how to 
provision services to the end user. 
 
It is the author’s view that the solution to bridge  the digital divide lies in combination of two mode ls: 
 
1st: Service Provider Model 
 
The owner of the infrastructure is also the service  provider. This is basically the telco/cableco mode l. 
For a community network this is a poor choice. It p erpetuates the monopolistic structure and 
discourages entrepreneurship and innovation. In add ition, it requires the infrastructure owner to be 
totally responsible for all aspects of the service including customer setup and service. However, this  
also provide the potential lucrative revenue model and it is an incentive for private companies to tak e 
control of such business venture if the cost of dep loyment is reasonable enough and with support of 
local government, this could be a model that will e nhance all level of government mandates to provide 
the digital divide solution. 
 
2nd: Open Access Community Networks 
 
This option has the service providers allow Interne t access and terminate it in a data center. From th e 
data center the owner may build multiple connection  nodes to specific nodes (perhaps schools, 
municipal buildings, public access, private busines ses and homes).  Service providers lease space in 
the data center for their equipment plus bandwidth to deliver their services. All users are treated eq ually 



- only their business plans differ. For instance, a  provider might allow their customers roaming withi n 
the coverage area without additional charges, or th e service providers will allow non-subscribers to 
have time limited internet access to engage in Inte rnet activity using preferred wireless equipment in  
their coverage areas.  

The open access model is the most flexible - there is room for any business plan and just about any 
service available now or in the future. Extending t he community net can be done as required without 
disruptions in service and without replacing the in frastructure. The model encourages entrepreneurship  
by supplying access to bandwidth at a reasonable pr ice and on a level playing field.  

What are the benefits of the Open Network?  

The major benefits of the locally managed Open Netw ork are:  

1. the provision of services to communities that would  other wise not receive them,   
2. greater competition for services resulting in a bro ader range of services at competitive prices.   

 

In conclusion:  

It is the author’s belief that with the support of local government and the support of local residents , the 
paired business model including with open community  access to Internet will embrace by users and it 
will promote and enhance local communities interact ion, through such interaction society will benefit as 
whole.  
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Health Study and Research done in relating to using  wireless technologies: 

1: Crit Rev Biomed Eng.ealth risks of electromagnet ic fields. Part II: Evaluation and assessment of ra dio 
frequency radiation.  
 
Habash RW, Brodsky LM, Leiss W, Krewski D, Repachol i M.  
 
McLaughlin Centre for Population Health Risk Assess ment, Institute of  
 
Population  
 
Health, University of Ottawa, Ottawa, Ontario, Cana da. rhabash@site.uottawa.ca  
 
The increasing use of different radio frequency (RF )-emitting devices in residential and occupational 
settings has raised concerns about possible health effects of RF energy emitted by such devices. The 
debate about the potential risks associated with RF  fields will persist with the prevalent network-
connected wireless products and services targeting the marketplace for all kinds of consumer use. The 
aim of this article is to provide biomedical resear chers with a review and critical evaluation of the 
current literature on acute and long-term health ri sks associated with RF radiation (RFR). Issues 
examined include safety standards for RFR; dosimetr y and measurement surveys; and toxicological, 
epidemiological, and clinical studies of health out comes that may be associated with RFR. Overall, the  
existing evidence for a causal relationship between  RFR and adverse health effects is limited. Additio nal 
research is needed to clarify possible associations  between RFR and biological effects noted in some 
studies. Particular attention should be directed to ward long-term, low-level exposure to RFR.  
 
Publication Types:  
 
Review  
 
Review, Academic  
 
PMID: 15018216 [PubMed - indexed for MEDLINE]  
10: Epidemiology. 2000 Mar;11(2):118-27.  
 
Comment in:  
 
Epidemiology. 2000 Mar;11(2):99-100.  
 
Epidemiology. 2001 Jan;12(1):135-6.  
 
Radiofrequency exposure and mortality from cancer o f the brain and lymphatic/hematopoietic systems.  
 
Morgan RW, Kelsh MA, Zhao K, Exuzides KA, Heringer S, Negrete W.  
 
Exponent Health Group, Menlo Park, CA 94025, USA.  
 
The proliferation of wireless communication technol ogies has raised public concern regarding potential  
health effects of radiofrequency (RF) exposures. Th is is the first report of findings from a large-coh ort 
mortality study among employees of Motorola, a manu facturer of wireless communication products. We 
examined all major causes of mortality, with brain cancers, lymphomas, and leukemias as a priori 
outcomes of interest. Using job titles, we classifi ed workers into high, moderate, low, and background  
RF exposure groups. A total of 195,775 workers cont ributed 2.7 million person-years during the 1976-
1996 period. Using external comparisons, the standa rdized mortality ratios for RF-exposed workers 
were 0.53 [95% confidence interval (CI) = 0.21-1.09 ] and 0.54 (95% CI = 0.33-0.83) for central nervous  
system/brain cancers and all lymphomas/leukemias. R ate ratios calculated from Poisson regression 
models based on internal comparisons were near 1.0 for brain cancers and below 1.0 for all lymphomas 
and leukemias. These findings were consistent acros s cumulative, peak, and usual exposure 
classifications. We did not observe higher risk wit h increased exposure duration or latency. Although 



this study is limited by the use of a qualitative e xposure matrix and the relatively young age of the 
cohort, our findings do not support an association between occupational RF exposure and brain 
cancers or lymphoma/leukemia.  
 
PMID: 11021607 [PubMed - indexed for MEDLINE]  
 
 
Report from World Health Organization on Electromag netic Fields (EMF) extremely low frequency (ELF) 
electric magnetic fields. 
 
 

In 1996, the World Health Organization (WHO) established the International 
Electromagnetic Fields (EMF) Project to address the health issues associated with exposure 
to EMF. The EMF Project is currently reviewing research results and conducting risk 
assessments of exposure to static and extremely low frequency (ELF) electric and magnetic 
fields. WHO plans to conduct an evaluation of all health effects from ELF field exposure in 
2002-3. 

Whenever electricity is conducted through transmission lines, distribution lines or is used in 
appliances, both electric and magnetic fields exist close to the lines or appliances. The power 
frequency used is 50 or 60 Hz. Use of electric power has become part of everyday life. 
However, questions have been raised as to whether these and other ELF fields are 
carcinogenic. 

The International Agency for Research on Cancer (IARC) -- a specialized cancer research 
agency of WHO -- has recently concluded the first step in WHO's health risk assessment 
process by classifying ELF fields with respect to the strength-of-the-evidence that they could 
cause cancer in humans. 

This Fact Sheet updates findings of recent reviews on the health effects of static and ELF 
electric and magnetic fields conducted by IARC (June 2001), by the Health Council of the 
Netherlands (May 2001), and by an expert Advisory Group of the National Radiological 
Protection Board in the United Kingdom (AGNIR) (March 2001). 
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In June 2001, an expert scientific working group of IARC reviewed studies related to the 
carcinogenicity of static and ELF electric and magnetic fields. Using the standard IARC 
classification that weighs human, animal and laboratory evidence, ELF magnetic fields were 
classified as possibly carcinogenic to humans based on epidemiological studies of 
childhood leukaemia. Evidence for all other cancers in children and adults, as well as other 
types of exposures (i.e. static fields and ELF electric fields) was considered not classifiable 
either due to insufficient or inconsistent scientific information. 

"Possibly carcinogenic to humans" is a classification used to denote an agent for which there 
is limited evidence of carcinogenicity in humans and less than sufficient evidence for 
carcinogenicity in experimental animals. 

This classification is the weakest of three categories ("is carcinogenic to humans", "probably 
carcinogenic to humans" and "possibly carcinogenic to humans") used by IARC to classify 
potential carcinogens based on published scientific evidence. Some examples of well-known 



potential carcinogens based on published scientific evidence. Some examples of well-known 
agents that have been classified by IARC are listed below: 
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ELF fields are known to interact with tissues by inducing electric fields and currents in them. 
This is the only established mechanism of action of these fields. However, the electric 
currents induced by ELF fields commonly found in our environment are normally much 
lower than the strongest electric currents naturally occurring in the body such as those that 
control the beating of the heart. 



Since 1979 when epidemiological studies first raised a concern about exposures to power 
line frequency magnetic fields and childhood cancer, a large number of studies have been 
conducted to determine if measured ELF exposure can influence cancer development, 
especially leukaemia in children. 

There is no consistent evidence that exposure to ELF fields experienced in our living 
environment causes direct damage to biological molecules, including DNA. Since it seems 
unlikely that ELF fields could initiate cancer, a large number of investigations have been 
conducted to determine if ELF exposure can influence cancer promotion or co-promotion. 
Results from animal studies conducted so far suggest that ELF fields do not initiate or 
promote cancer. 

However, two recent pooled analyses of epidemiological studies provide insight into the 
epidemiological evidence that played a pivotal role in the IARC evaluation. These studies 
suggest that, in a population exposed to average magnetic fields in excess of 0.3 to 0.4 � T, 
twice as many children might develop leukaemia compared to a population with lower 
exposures. In spite of the large number data base, some uncertainty remains as to whether 
magnetic field exposure or some other factor(s) might have accounted for the increased 
leukaemia incidence. 

Childhood leukaemia is a rare disease with 4 out of 100,000 children between the age of 0 to 
14 diagnosed every year. Also average magnetic field exposures above 0.3 or 0.4 � T in 
residences are rare. It can be estimated from the epidemiological study results that less than 
1% of populations using 240 volt power supplies are exposed to these levels, although this 
may be higher in countries using 120 volt supplies. 

The IARC review addresses the issue of whether it is feasible that ELF-EMF pose a cancer 
risk. The next step in the process is to estimate the likelihood of cancers in the general 
population from the usual exposures and to evaluate evidence for other (non-cancer) 
diseases. This part of the risk assessment should be finished by WHO in the next 18 months. 
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International guidelines on exposure limits for all EMF have been developed by the 
International Commission on Non-Ionizing Radiation Protection (ICNIRP) - a non-
governmental organization (NGO) in official relations with WHO and a partner in WHO's 
International EMF Project. While the ICNIRP guidelines for EMF exposure are based on 
comprehensive reviews of all the science, the limits are intended to prevent health effects 
related to short-term acute exposure. This is because ICNIRP considers the scientific 
information on potential carcinogenicity of ELF fields insufficient for establishing 
quantitative limits on exposure. 
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Regulatory policies for agents classified as possible carcinogens vary by country and by 
particular agent. The carcinogenic evaluation and classification of an agent by IARC does 
not automatically trigger a national regulatory response. While gasoline exhaust and coffee 
have been classified as possible human carcinogens, there has been a significant response by 
government to reduce gasoline engine exhausts, but there has not been any effort to limit 
intake of coffee. 



intake of coffee. 

In response to increasing public concern over health effects from EMF exposure, several 
countries have established their own scientific reviews prior to the IARC evaluation. Already 
in 1998, a working group examining the issue for the US National Institute of Environmental 
Health Sciences (NIEHS) classified ELF magnetic fields as possibly carcinogenic to 
humans. The US government agency has since recommended "passive regulatory action", 
described as continued information and education of the public and encouraging power 
utilities to voluntarily reduce exposure to people where possible. 

In the United Kingdom, an Advisory Group on Non-Ionising Radiation recently reported to 
the National Radiological Protection Board (NRPB) on the topic of power frequency EMF 
and the risk of cancer (AGNIR, 2001). It concluded that while the evidence is currently not 
strong enough to justify a firm conclusion that EMF fields cause leukaemia in children, the 
possibility remains that intense and prolonged exposures to magnetic fields can increase the 
risk of leukaemia in children. Further, they provided research recommendations. The Health 
Council of the Netherlands, a major scientific advisory body of the Netherlands government, 
reached similar conclusions. 

,/�0'���'.��'��

While the classification of ELF magnetic fields as possibly carcinogenic to humans has been 
made, it remains possible that there are other explanations for the observed association 
between exposure to ELF magnetic fields and childhood leukaemia. In particular, issues of 
selection bias in the epidemiological studies and exposure to other field types deserve to be 
rigorously examined and will likely require new studies. WHO therefore recommends a 
follow-up, focused research programme to provide more definitive information. Some of 
these studies are currently being undertaken and results are expected over the next 2-3 years. 

WHO's EMF Project aims to help national authorities balance the benefits of electrical 
technology against possible health risks, and to help them decide what protective measures 
may be needed. It is especially difficult to suggest protective measures for ELF fields 
because we do not know what field characteristic might be involved in the development of 
childhood leukaemia and therefore need to be reduced, or even if it is the ELF magnetic 
fields that are responsible for this effect. One approach is to have voluntary policies that aim 
to cost-effectively reduce exposure to ELF fields. This has been discussed in the WHO 
Backgrounder issued March 2000. 

Some precautionary measures are outlined below: 
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