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“We are living in an era of multiple crises: COVID-19; a crisis of economic disappointment; a crisis of 

democratic legitimacy; a crisis of the global commons; a crisis of international relations; and a crisis of 

global governance. We do not know how to deal with all of these. This is partly because it is hard to 

develop the needed ideas for reform. Yet it is far more because politics cannot deliver the necessary 

changes.” 

Martin Wolf 

COVID has exposed society’s dysfunctions  

Financial Times 

July 14, 2020 
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Executive summary 
 

COVID-19 pandemic has shaken the world to its core. Asia-Pacific leaders are simultaneously struggling 

to save lives and livelihoods. Working from home, online pedagogy and telemedicine are the new 

normal. This has exposed the region’s  urban-rural digital fault line and fragility of its digital networks.  

 

Optical fiber cable (OFC) is the critical element in universal access to broadband. But its deployment is 

prohibitive due to massive costs (80%) attributed to civil works and payments for rights-of-way. Such 

investment also takes a much longer time (15 years) to recover. It has led mobile operators to plug their 

4G mobile towers with OFC in the urban areas for faster recovery of investments. As a result, the urban-

rural gap of broadband has grown, as evidenced during the ongoing pandemic. 

 

A reduction of this urban-rural broadband gap is imperative, as education, business and medical care are 

increasingly going online. But Asia-Pacific governments are not in a position to undertake the massive 

budgetary commitment of civil construction for the ubiquitous OFC deployment.  

 

Concurrent with the construction of national roads and highways, the laying of duct for OFC under “Dig 

Once” policy offloads this burden. It offers significant time and cost savings from the installation of ducts 

during the road construction. This infrastructure gets shared by the mobile network operators (MNOs) 

and Internet service providers (ISPs), which greatly reduces the costs of delivering meaningful broadband 

to  rural citizens. It has shown promising results in Africa, Asia and in some states in the United States of 

America. 

 

Asia-Pacific leaders can take the “Dig Once” policy to a higher sphere by incorporating the OFC segment 

for intelligent transport systems (ITS). Road authorities can deploy OFC under “Dig Once” policy much 

ahead of installing the ITS and start earning revenue from leasing the surplus capacity to the MNOs and 

ISPs. Examples of such repurposing of OFC prevail in the railway and power sectors.  

 

Roads and highways will be merely an addition to the existing portfolio of such repurposed national 

infrastructure. It throws a lifeline for universal access to broadband as well as guarantees network 

readiness for accelerated deployment of ITS. ITS enhance road safety, which saves many hundred 

thousand lives from road accidents as well.  

 

Therefore, leapfrogging to economic progress through universal digitization with simultaneous 

improvement of road safety are embedded in the OFC network of ITS under the “Dig Once” policy. All 

this groundbreaking policy formulation requires inclusive engagements among the Asia-Pacific  

governments and multiple development partners. The region’s road transport sector is poised to take 
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the ICT sector farther than where the railway and power sectors have been taken. The result will be 

unprecedented. 

1. Introduction 

 

The COVID-19 pandemic has two universal problems: no vaccine has been developed yet and there is no 

drug to cure it either. Most alarmingly, the tools to diagnose this disease are scarce everywhere. These 

issues have collectively multiplied the risk of fatalities in developing  Asia-Pacific, due to densely 

populated urban areas and the historiclack of capacity of the national healthcare system to fight such 

contagious pandemic. It is more of a structural, rather than a financial or technical problem. 1  Yet 

everyone is giving their best shot. The question is: for how long? 

 

Gita Gopinath, Chief Economist of International Monetary Fund (IMF), said, “The cumulative loss to 

global gross domestic product (GDP) over 2020 and 2021 from the pandemic crisis could be around $9 

trillion, greater than the economies of Japan and Germany combined. Now this is a truly global crisis, as 

no country is spared.”2  Developing Asia-Pacific will barely grow 0.1% in 2020 and it would be the slowest 

growth since 1961, estimates the Asian Development Bank (ADB).3 The World Bank cautions that the 

global population living on less than $1.90 per day is growing toward 700 million people and causing the 

global poverty rate to rise for the first time since 1998, when the Asian Financial Crisis hit. School closures 

in 191 countries are also affecting 1.5 billion students, the bank has warned.4 

 

Asia-Pacific leaders are simultaneously struggling to save lives and livelihoods. Working from home, 

online pedagogy and telemedicine are becoming new normal, which has exposed the region’s urban-

rural digital fault line and fragility of networks. Urban lockdowns have forced low-income office workers 

and students, being vacated from dorms, migrating en masse to the village homes. Unlike their urban 

peers, these displaced citizens cannot work or study using video conference due to substandard rural 

broadband. As the pandemic spreads, indexes like “Broadband penetration” and “Per capita bandwidth 

consumption” appears increasingly pessimistic, since  many Asia-Pacific policymakers have not managed 

to redefine universal access while the technology have been evolving across the broadband value chain. 

 

 
1 Singapore, Republic of Korea, Viet Nam, Taiwan China, Mongolia, and Bhutan have skillfully prevented the 

pandemic’s first wave. Indian state of Kerala had also prudently contained the primary wave of outbreak.  

2 IMF, Transcript of April 2020 World Economic Outlook Press Briefing on April 14, 2020 

3 "ADB: Developing Asia to Grow Just 0.1% in 2020", Modern Diplomacy, June 20,2020 

4 Transcript of the World Bank Group President David Malpass on May 28, 2020 

https://www.imf.org/en/News/Articles/2020/04/14/tr041420-transcript-of-april-2020-world-economic-outlook-press-briefing
https://www.imf.org/en/News/Articles/2020/04/14/tr041420-transcript-of-april-2020-world-economic-outlook-press-briefing
https://moderndiplomacy.eu/2020/06/20/adb-developing-asia-to-grow-just-0-1-in-2020/
https://moderndiplomacy.eu/2020/06/20/adb-developing-asia-to-grow-just-0-1-in-2020/
https://www.worldbank.org/en/news/speech/2020/05/28/world-bank-group-president-david-malpass-remarks-at-high-level-event-on-financing-for-development-in-the-era-of-covid-19-and-beyond
https://www.worldbank.org/en/news/speech/2020/05/28/world-bank-group-president-david-malpass-remarks-at-high-level-event-on-financing-for-development-in-the-era-of-covid-19-and-beyond
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Microwave transmission links were suitable for 2G and 3G mobile services, but OFC transmissions 

became essential to deliver broadband through 4G mobile technology. And it is impossible to plan 5G 

networks without ubiquitous deployment of the OFC transmission systems.  

 

Asia and the Pacific have had reasonable deployment of submarine OFC in three segments: within Asia 

route, Asia-Europe route, and trans-Pacific route. However, corresponding onshore terrestrial OFC 

networks were not proportionately built or expanded to further deliver the sub-oceanic bandwidth 

across the region’s rural interiors. This has widened the rural-urban gap of broadband quality, which 

remains unpublished. 

 

Rising usage of smartphones at the demand side and urban-focused fiberization of 4G mobile towers at 

the supply side have aggravated the Asia-Pacific’s domestic digital disparity. Therefore, the governments 

of developing Asia-Pacific should rewrite the rule book of connectivity. Limitation of fund due to 

budgetary adjustments to battle the pandemic for unspecified period should be central to this policy 

formulation.  

 

2. OFC: The weakest link in broadband’s value chain 

 

Optical fiber is the workhorse of today's global network infrastructure. Strands of glass thinner than a 

human hair but stronger than steel are today’s superhighways of the telecom industry, from access to 

ultra-long-haul submarine and underground transmission for good reasons. The information-carrying 

capacity of OFC has proven to be essentially limitless for decades, alongside other coveted benefits 

related to security, cost per bit, power consumption, and ease of installation and maintenance. There is 

no viable substitute of OFC from a capacity perspective that is able to maintain its pace with the current 

voracious bandwidth demands.5 

 

Submarine OFC landing stations are akin to seaports, where cables emerge from the sea to offload 

international internet bandwidth. Thereafter the transoceanic bandwidth needs an equally efficient 

terrestrial OFC network to reach various domestic wholesalers like data centers and interconnection 

points. Then it finally gets delivered to the retailers like MNOs and ISPs. Pro-people and pro-market 

policies, predictable regulations and agile terrestrial OFC transmission backbones, determine the health 

of a country’s fixed and mobile broadband connectivity. Compromising any of these components hinders 

the quality and universal accessibility of broadband. 

                                                                                                                                                                     

 
5 “To fiber or not to fiber, that is the question”, Brian Lavallée, Ciena. July 12, 2018.  

https://www.ciena.com/insights/articles/To-Fiber-or-Not-to-Fiber-That-Is-the-Question.html
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Terrestrial OFC transmission requires huge investments, notably the civil works to dig trenches for laying 

underground ducts along the national highways (Table 1). Payments for right-of-way is another major 

cost component.6 Administrative process of these steps also takes unspecified time in many developing 

countries. As a result, the capital expenditure and project’s life cycle make OFC transmission projects 

less attractive for private investors.   

                                                                                                                                   

Table 1:  
Share of civil engineering work in fiber deployment costs by countries/regions7 
 

Country/region 
Share of civil engineering 
costs in OFC deployment 

Source 

France Approximately 80% 
Government of France 
(www.ant.developpementdurable.gouv.fr/) 

   

United Kingdom 
Between 70% and  
80% 

1. www.redburn.com 
2. www.beyondbroadband.coop 
3. www.cityfibre.com/ 

  
4.  

Republic of Korea Between 80% and 90% KT Corporation 
   

European Union Approximately 80% 
1. European Commission 
2. FTTH Council of Europe 
3. Analysys Mason Ltd. 

  
4.  

Member countries of 
the OECD 

Between 50% and 80% OECD (2008) 

   
Middle East and 
Northern Africa 

Approximately 80% World Bank 

   

Global Between 70% and 80% 
 
ITU (2018)8 
 

 
6 It takes US$141,838 to lay one kilometer of OFC in India. Source: “Inadequate Optical Fibre Network May 

Roadblock 5G Rollout in India,” Kumar S, INDVSTRVS, March 7, 2019. 

7 “Harnessing Cross-Sectoral Infrastructure Synergies”. UN ESCAP, 2014. 

8 ITU-T L.1700 under paragraph 6 (Needs and goals) in Recommendation ITU-T L.163, November 2018. 

http://www.redburn.com/
https://indvstrvs.com/inadequate-optical-fibre-network-may-roadblock-5g-rollout-in-india/#:~:text=The%20cost%20of%20laying%20fiber,fiber%20making%20it%20cost%20prohibitive.
https://indvstrvs.com/inadequate-optical-fibre-network-may-roadblock-5g-rollout-in-india/#:~:text=The%20cost%20of%20laying%20fiber,fiber%20making%20it%20cost%20prohibitive.
https://indvstrvs.com/inadequate-optical-fibre-network-may-roadblock-5g-rollout-in-india/#:~:text=The%20cost%20of%20laying%20fiber,fiber%20making%20it%20cost%20prohibitive.
https://www.unescap.org/sites/default/files/Working%20paper%20harnessing%20cross%20sectoral%20synergies.pdf
https://www.unescap.org/sites/default/files/Working%20paper%20harnessing%20cross%20sectoral%20synergies.pdf
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-L.163-201811-I!!PDF-E&type=items
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-L.163-201811-I!!PDF-E&type=items
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For this reason, historically the roadside OFC networks were owned and operated by the state-owned 

incumbents in developing Asia-Pacific. It did not hinder the growth of mobile phone, as the new entrants 

deployed microwave radio-based transmission solutions instead. However, the need for manifold higher 

transmission capacity has emerged, as the mobile technology has evolved to data-intensive Long-Term 

Evolution or LTE, which is also known as 4G. And only the OFC can meet transmission requirement of 4G 

broadband services. Given the capital and time required, OFC impacts the viability of 4G network if end-

to-end return on investment is considered (Table 2). 

 

Table 2:   
Investing in different network layers9 
 

Network Layer Order of Costs Payback Period Examples 

Passive 70% - 80% of network costs 15 years 
Trenches, ducts, optical 
fiber cable 

Active 20% - 30% of network costs 
5 years to 7 
years 

Electronic equipment, OSS, 
BSS 

Service N/A Up to 3 years 
Content, services and 
applications 

 

Meanwhile, the railway, power and gas transmission outfits deploy purpose-built OFC networks for 

internal operations. OFC by the train track is for railway signaling-cum-telecoms applications while it 

runs the Supervisory Control and Data Acquisition (SCADA) system of the energy grid. As these 

applications are not capacity-intensive, the rail and energy entities have repurposed their surplus OFC 

as telecoms transmission backbone and lease out dark fiber or inactivated OFC to the MNOs and ISPs. 

 

The MNOs and ISPs require to branch out the OFC from train track or power grid to finally connect the 

sparsely located mobile towers and other installations. This final leg of OFC connectivity goes along the 

roadside. Such layered networks add operational complexity and higher costs. As a result, it erodes the 

affordability and quality of broadband service. Therefore, an extensive purpose-built OFC network to 

manage the roads and highways under “Dig Once” policy should be prioritized. 

 

3. “Dig Once” policy 

 

 
9 The State of Broadband 2012: Achieving Digital Inclusion for all. Broadband Commission (ITU and UNESCO). 
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Concurrent with the construction of national roads and highways, the laying of duct for OFC is 

provisioned under the “Dig Once” policy. Significant time and cost savings are accrued from installing 

ducts during the road construction. For example, trenching works typically represents up to 80% of the 

cost of OFC installation.  

 

Additional benefits and utilities of digital connectivity for road sector agencies includes improved 

highway management, toll gates, weigh bridges, and other services and applications. At the rural level, 

OFC duct is considered while the roads are being paved. It creates synergies between the road and the 

telecom sectors, with the latter providing the OFC cable and high-speed broadband access.  

 

The South African think tank ‘Association for Progressive Communications’ has studied the economics of 

duct sharing in the following ten countries: Côte d’Ivoire, India, Indonesia, Kenya, Mozambique, Nigeria, 

Philippines, South Africa, Thailand and Uganda. It has found that coordinating duct rollout with road 

construction adds only 0.9%-2% to the total cost of the road.  

 

As a result, the sharing of ducts saves approximately 80% of the OFC deployment cost, or up to $16 

million per 1,000 kilometers. Such savings increases if it is shared by more parties. If a duct is shared by 

three operators, the cost to each operator would drop from $20,000 per kilometer to around $1,300 per 

kilometer of OFC installation, plus the cost of paying right-of-way to the infrastructure.10 

 

Meanwhile, an ESCAP study has found that the “Dig Once” policy saves at least $7,379 per kilometers or 

56.83% of the OFC transmission project costs in Myanmar. Considering the country’s 3,009 kilometers 

of Asian Highway network, the total saving is around $23 million. The duct with OFC costs an additional 

0.87% - 3.55% to the Myanmar road construction budget, giving opportunities to generate new 

revenue.11 

 

4. “Dig Once” could save $126 billion in U.S.A.    

 

 
10 “Unlocking broadband for all” Deloitte, APC. April 2015. 

11“Building Infrastructure Synergies through ICT Infrastructure development.” Tiziana Bonapace, November 22, 

2018. 

https://www.apc.org/sites/default/files/Unlocking%20broadband%20for%20all%20Full%20report_1.pdf
https://www.apc.org/sites/default/files/Unlocking%20broadband%20for%20all%20Full%20report_1.pdf
https://www.unescap.org/sites/default/files/Secretariat_Ms.%20Tiziana%20Bonapace_0.pdf
https://www.unescap.org/sites/default/files/Secretariat_Ms.%20Tiziana%20Bonapace_0.pdf
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According to the U.S. Federal Highway Administration, “90 percent of the cost of deploying broadband 

is when the work requires significant excavation of the roadway.”12 Whereas, the installation of duct 

increases overall costs of a highway construction project by merely 1.5% or more in the U.S.A.13  

 

This has been fueling the demand for a “Dig Once” law, which would mandate the nationwide installation 

of ducts during roadway construction and upgrades. A study shows that the “Dig Once” legislation could 

have saved US$126 billion in broadband deployment costs.” 14  The U.S. House of Representatives 

members Anna G. Eshoo and David B. McKinley have tabled the “Nationwide Dig Once Act of 2020” and 

while this bipartisan legislation passed with 233-188 House votes on June 19, 202015, it remains to be 

seen what follows.  

 

Box 4.1: Local governments follow “Dig Once” policy in U.S.A.16 
 

According to the U.S. Department of Transportation’s Intelligent Transportation Systems (ITS) Joint 
Program Office, the average cost of deploying fiber-optic cable is about $27,000 per mile. Between 
2001 and 2013, OFC deployment costs ranged between $6,600 and $267,000 per mile.  
 
As a result, state and local governments have turned to the “Dig Once” policy, which has been adopted 
by Arizona, Minnesota and Utah, as well as several municipalities. Boston’s Dig Once policy, adopted 
in 1994, is a “joint build” policy that requires all telecoms operators to install their cable in shared 
underground ducts on a shared-cost basis.  
 
Another approach that has been implemented on the municipal level is called “Trench Once,” which 
is used in San Francisco. It allows for a roadside trench to be left open after construction ends. This 
trench is later used to bury conduit and is shared among broadband providers, if possible, to avoid the 
costs associated with additional excavation in areas where the entire right of way is paved.  
 
According to San Francisco’s Dig Once Specification, this policy reduces the cost of conduit installed 
from $128,000 per street mile for the first installation (including excavation of the trench) to $71,000 
for the second. This decrease is largely attributable to a reduction in excavation costs. 

 
12 "Policy Brief" U.S. Federal Highway Authority Office of Transportation Policy Studies, October 2013. 

13 “Dig Once: Using Public Rights-of-Way to Bridge the Digital Divide” Austin Coleman, CSG e-newsletter 

July/August 2017. 

14 "This Simple Law Could Have Saved The US $126 Billion in Broadband Deployment Costs." Karl Bode, Vice. 

August 9, 2019. 

15 Press release in official website of Congresswoman Anna G. Eshoo. 

16 "Dig Once: Using Public Rights-of-Way to Bridge the Digital Divide.” The Council of State Government e-

newsletter. Austin Coleman, July-August 2017 

https://www.fhwa.dot.gov/policy/otps/policy_brief_dig_once.pdf
https://www.fhwa.dot.gov/policy/otps/policy_brief_dig_once.pdf
https://www.csg.org/pubs/capitolideas/enews/cs41_1.aspx
https://www.csg.org/pubs/capitolideas/enews/cs41_1.aspx
https://www.vice.com/en_us/article/ywaz3y/this-simple-law-could-have-saved-the-us-dollar126-billion-in-broadband-deployment-costs
https://www.vice.com/en_us/article/ywaz3y/this-simple-law-could-have-saved-the-us-dollar126-billion-in-broadband-deployment-costs
https://eshoo.house.gov/media/press-releases/reps-eshoo-mckinley-announce-nationwide-dig-once-act-2020
https://eshoo.house.gov/media/press-releases/reps-eshoo-mckinley-announce-nationwide-dig-once-act-2020
https://www.csg.org/pubs/capitolideas/enews/cs41_1.aspx
https://www.csg.org/pubs/capitolideas/enews/cs41_1.aspx
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Broadband competition is still limited in the U.S.A. and “the impact is obvious: higher prices, lower 

quality and/or slowed innovation limiting the ability of people to participate fully in society and the 

economy.”17  

 

Compelling evidences have prompted the local governments to implement the “Dig Once” policy  (Box 

4.1). “That signals not only the importance of addressing broadband access gaps for state lawmakers, 

but also a growing acknowledgment among state and local governments that they have a larger role to 

play in ensuring that all residents have access to high-speed internet. These developments are 

encouraging, and would seem to indicate an increasing appetite among state and local leaders to tackle 

the digital divide.”18 

 

5. WeCARE pioneers “Dig Once” for good in Bangladesh 

 

The World Bank and the Asian Infrastructure Investment Bank (AIIB) are funding the Western Economic 

Corridor and Regional Enhancement (WeCARE) project in Bangladesh. Roads and Highways Department 

(RHD) and Local Government and Engineering Department (LGED) are implementing it.  

 

WeCARE covers the upgrade of 260 km of existing highway corridor (AH 41 route of the Asian Highway); 

the upgrade and rehabilitation of feeder roads; complementary logistics infrastructure improvements; 

road sector modernization and capacity building. The objectives of the project are to improve regional 

connectivity the logistics efficiency in the western region road sector management and the digitization 

in Bangladesh.19  

 

Unchecked movement of overloaded vehicles routinely damages the national highways, which 

compromises road safety. At least 5,227 people were killed while 6,953 were injured in 4,702 road 

 
17 “America’s Broadband Moment: Creating a Broadband Competition Policy Agenda.” Jonathan Sallet, Benton 

Institute for Broadband & Society. June 9, 2020 

18 "Municipal Broadband Is Roadblocked Or Outlawed In 22 States," Kendra Chamberlain, broadbandnow.com, 
May 13, 2020 

19 “World Bank Provides $500 million to Help Bangladesh Improve Road and Digital Connectivity and Logistics in 

Western Region.” Press release.  June 23, 2020 

https://www.benton.org/sites/default/files/benton_competition.pdf
https://www.benton.org/sites/default/files/benton_competition.pdf
https://broadbandnow.com/report/municipal-broadband-roadblocks/
https://www.worldbank.org/en/news/press-release/2020/06/23/world-bank-provides-500-million-to-help-bangladesh-to-improve-road-and-digital-connectivity-and-logistics-in-western-region
https://www.worldbank.org/en/news/press-release/2020/06/23/world-bank-provides-500-million-to-help-bangladesh-to-improve-road-and-digital-connectivity-and-logistics-in-western-region
https://www.worldbank.org/en/news/press-release/2020/06/23/world-bank-provides-500-million-to-help-bangladesh-to-improve-road-and-digital-connectivity-and-logistics-in-western-region
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accidents across Bangladesh in 2019.20 Most of the fatalities are due to speeding, overloading and poor 

traffic management.21  

 

Widening highways alone cannot solve these problems. For this reason, the RHD has undertaken an 

Intelligent Transport Systems (ITS) pilot project with the support of KOICA 22, with the objective to 

develop an ITS Master Plan for Highways and Expressways.  

 

The RHD also installs “Weigh-in-Motion (WIM)” scale at 21 points on the national highways and land 

ports to control the vehicles’ axle loads23, measuring  speed, vehicle class, number of the axles, distance 

between two axles and weight of the vehicles.24 An ideal WIM system enables inspecting the vehicles in 

motion without interrupting the traffic, separating and diverting those vehicles that are suspicious or 

violate the legislation into the roadside inspection station.  

 

Due to the lack of exclusive OFC connectivity, the RHD cannot achieve its goal because the WIM system 

functions standalone, instead of being a real-time remote monitoring tool. Consequently, strict 

enforcement of permissible load gets compromised at these isolated installations. Similar risk applies to 

the increasingly expanding toll points at various bridges and expressways, which necessitates RHD to 

deploy purpose-built OFC for the efficient operations of ITS. Later it will be repurposed for the telecoms 

and ICT applications.  

  

 

 

6. Intelligent Transport Systems (ITS) and ICT 

 

Road accidents kill a person in every 24 seconds somewhere in the world and nearly 1.35 million people 

(over 25% in Asia and the Pacific) die annually in road crashes. On average 3,700 people lose their lives 

daily on the roads. Besides, 20-50 million people suffer non-fatal injuries, often resulting in long-term 

disabilities. Road traffic injuries are the leading cause of death among young people aged between 5 and 

 
20 “Road Accident: 5,227 killed in 2019,” Daily Star. January 04, 2020 

21 "1,890 killed in road accidents in 5 months". Daily Star. June 2, 2019. 

22 “Koica to help Bangladesh improve safety on highways.” The Daily Star, January 16, 2019.  

23 “RHD plans big on weighing machines.” FHM Humayan Kabir, The Financial Express, October 13, 2018. 

24 "The Development of the model Intelligent Transport System Deployments for the Asian Highway Network." 

ESCAP, December 2017. 

https://www.thedailystar.net/country/bangladesh-road-accidents-in-2019-saw-significant-rise-1849381
https://www.thedailystar.net/country/bangladesh-road-accidents-in-2019-saw-significant-rise-1849381
https://www.thedailystar.net/country/news/1890-killed-road-accidents-5-months-1752472
https://www.thedailystar.net/country/news/1890-killed-road-accidents-5-months-1752472
https://www.thedailystar.net/city/news/koica-help-bangladesh-improve-safety-highways-1688248
https://www.thedailystar.net/city/news/koica-help-bangladesh-improve-safety-highways-1688248
https://thefinancialexpress.com.bd/trade/rhd-plans-big-on-weighing-machines-1539403440
https://thefinancialexpress.com.bd/trade/rhd-plans-big-on-weighing-machines-1539403440
https://www.unescap.org/sites/default/files/4-Model%20ITS%20deployment%20study%20report.pdf
https://www.unescap.org/sites/default/files/4-Model%20ITS%20deployment%20study%20report.pdf
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29 years old. Young adults aged 15-44 years account for more than half of all road deaths. On average, 

road crashes cost countries 3% of their gross domestic product. 25 

 

Only 1% of the world’s vehicles operating in low-income countries cause 13% of the road fatalities. More 

than 90% of all road fatalities occur in low and middle-income countries, although these countries have 

approximately 60% of the world’s vehicles. Whereas 40% of the global vehicles in high-income countries 

cause merely 7% of the total accidental deaths.26  

 

Weak policy, poor infrastructure, and lenient law enforcement are the main causes of such  high death 

tolls. Technology changes policy and it is never other way around. The ITS, infused with cutting-edge 

information and communications technology (ICT), makes the roads safer (Box 6.1). It catalyzes two 

policy reforms simultaneously: road safety and universal access to broadband.  

 

Box 6.1: What ITS is and how it evolves with ICT27 
 

Intelligent transport systems (ITS) is a set of transport infrastructure and operation systems that 
maximize safety, efficiency and convenience of the road system by using advanced information 
technologies while minimizing costly large-scale road construction.  
 
While there is currently no single internationally agreed definition for ITS, it is generally understood 
to be the combination of technologies, most of which involve information and communications 
technologies (ICT) as a platform, that are embedded within conventional transport infrastructure.  
 
These systems are a combination of technologies based on the new capabilities offered by modern 
ICT systems. They include telematics and all types of communications within vehicles, between 
vehicles and between vehicles and infrastructure. 

 
Three types of ITS infrastructure and services are deployed in Asia: high, middle and low. The high-
level of ITS deployment accommodates future changes in transport paradigm such as autonomous 
vehicles and smart highways, while the low-level is expected to provide only basic ITS services.  
 
The middle-level accommodates ITS components adopted for improving mobility, safety, and comfort. 
Whereas the early adapters of ITS struggle with unstandardized legacy versions of systems, late 
entrants from developing countries may leapfrog with harmonized and future-proof solutions. 

 

 
25 Infographic Road traffic injuries: the facts, World Health Organization. 

26 “Global status report on road safety 2018.” World Health Organization. 

27 “Development of Model Intelligent Transport Systems Deployments for the Asian Highway Network,” ESCAP, 

Dec 2017 

https://www.who.int/docs/default-source/nutritionlibrary/publications/guideline-assessing-and-managing-children-at-primary-health-care-facilities-to-prevent-overweight-and-obesity/road-traffic-injuries-the-facts-infographicen.pdf?sfvrsn=a4451c4_1
https://apps.who.int/iris/bitstream/handle/10665/276462/9789241565684-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/276462/9789241565684-eng.pdf?ua=1
https://www.unescap.org/sites/default/files/4-Model%20ITS%20deployment%20study%20report.pdf
https://www.unescap.org/sites/default/files/4-Model%20ITS%20deployment%20study%20report.pdf
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Repeated reference to ICT in the above description of ITS signifies the evolving role of digital connectivity 

in highway operations. Connected vehicles are emerging as new normal in the developed world, whilst 

connected highways through ITS is the long overdue lifesaver for developing countries. American 

travelers alone derive more than $2.3 billion economic and societal benefits from ITS annually.28 

 

Internet has blended telecoms, ICT and broadcasting both at the supply side and demand side. Now, this 

transformative technology has merged ITS and ICT in every respect including network transmission 

infrastructure. However, the new generation of ITS requires a network that moves enormous volume of 

data, metaphorically, at the speed of light and only optical fiber cables can deliver that pace. 

 

Unlike its sectoral peer railway, highway outfits have never needed to deploy any OFC transmission 

network to operate ITS. Recent developments are, however, changing that scenario. Big Data analytics, 

Internet of Things and cloud computing in ITS increasingly necessitate road authorities to own and 

operate roadside OFC networks. Given this context, a German mobile operator has developed a toll 

system called "Tolling as a Service" or TaaS (Box 6.2), which is a cloud computing variant. 

 

Box 6.2: Tolling as a Service (TaaS) in cloud for ITS29 
 

Closely anticipating the maturity of the European road charging market, T-Systems is prepared to 
provide valuable services to its partners and clients on all levels of the service stack. To accomplish 
this mission, T-Systems has established the Toll Competence Center, which offers all the necessary 
building blocks at the technical, operational and service levels required for an EETS provider in a 
modular and scalable way. 
 
In 2005, T-Systems was already assembling all the experts with backgrounds in road charging in a 
distinct organizational unit that would bring their collective experience together for the development 
of a modern tolling and telematic solution – the T-Systems Tolling Platform. From 2005 to 2008, T-
Systems took part in the Road Charging Interoperability (RCI) project, whereby 27 major players in the 
European road charging market demonstrated the interoperability of existing (DSRC-based) and 
upcoming (GNSS-based) road charging technologies and thus, the feasibility of the European 
Electronic Toll Service (EETS) approach. 
 
With the introduction of the Belgian GNSS-based system in 2016 and the close-by re-tendering of 
some national first-generation operators, the European environment is finally ready for the actual 
implementation of EETS. T-Systems is ready to support the stakeholders in all aspects of this process 
with its Tolling as a Service (TaaS) offering. 

 

 
28 “ITS JPO Strategic Plan 2020–2025,” U.S. Department of Transportation. May 6, 2020 

29 “Next generation mobility: Tolling as a service,” T‐Systems International GmbH. 

https://www.its.dot.gov/stratplan2020/ITSJPO_StrategicPlan_2020-2025.pdf
https://www.its.dot.gov/stratplan2020/ITSJPO_StrategicPlan_2020-2025.pdf
https://www.t-systems.com/blob/671184/4daedd2486a5a62cd7df588aa935b0b6/DL_WP_Next-Generation-Mobility.pdf
https://www.t-systems.com/blob/671184/4daedd2486a5a62cd7df588aa935b0b6/DL_WP_Next-Generation-Mobility.pdf
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For the last few decades, electronic toll collection has become increasingly important in financing and 

operationalizing transport infrastructures. At the same time, key mobile technologies like 3G and 4G 

along with global navigation satellite systems have become robust and affordable. This development has 

made it possible to overcome the systemic and commercial limitations of traditional charging 

approaches such as paper vignettes, toll plazas, etc. A purpose-built OFC is essential to efficiently run 

such services due to nonexistent open access OFC networks in developing Asia-Pacific. 

 

According to an ESCAP report, the Korea Expressway Corporation and Turkey’s General Directorate of 

Highways have extensively deployed purpose-built OFC along respective highways for the operations of 

ITS.30 Presumably, they have followed the “Dig Once” policy, but ownership of the OFC remains unclear 

in the report. Nevertheless, such deployment is not prevalent in developing Asia-Pacific, since the 

purpose-built OFC is yet to be considered essential for road safety and traffic management. 

 

7. COVID-19 prompts repurposing the purpose-built OFC for ITS 

 

The current global crisis of COVID-19 pandemic has reinforced the need for universal access to mobile 

broadband. It enables citizens to stay informed and educated, while organizations can stay in business 

and governments can provide essential services. However, around 240 million people in the Asia and 

Pacific region lack mobile internet coverage and a further 1.9 billion people live within the footprint of a 

mobile broadband network but are not using mobile internet.31  

 

Meanwhile, millions of children in the region risk falling behind because of school closures amid the 

coronavirus outbreak, with unequal access to the internet hurting poorer kids as classes go online. 

Schools are deploying distance-learning programs and education applications and platforms, including 

radio and the internet to reach students remotely. “But the so-called ‘digital divide’ - which refers to the 

gap between those who have access to computers and the internet, and those with limited or no access 

- is a challenge.”32 

 

Towers connect the subscribers’ handsets with mobile networks. Historically these ubiquitous towers 

were connected to the main network through microwave radio transmission links. Such transmission 

systems were good enough to handle the 2G and 3G mobile voice and data traffic.  

 
30 “Development of Model Intelligent Transport Systems Deployments for the Asian Highway Network,” ESCAP, 

Dec 2017 

31 “The Mobile Economy Asia Pacific 2020,” GSMA, June 2020 

32 "Asia school closures for coronavirus expose digital divide" Rina Chandran, Reuters, March 13, 2020 

https://www.unescap.org/sites/default/files/4-Model%20ITS%20deployment%20study%20report.pdf
https://www.unescap.org/sites/default/files/4-Model%20ITS%20deployment%20study%20report.pdf
https://www.gsma.com/mobileeconomy/wp-content/uploads/2020/06/GSMA_MobileEconomy_2020_AsiaPacific.pdf
https://www.gsma.com/mobileeconomy/wp-content/uploads/2020/06/GSMA_MobileEconomy_2020_AsiaPacific.pdf
https://www.reuters.com/article/us-health-coronavirus-education/asia-school-closures-for-coronavirus-expose-digital-divide-idUSKBN2101H4
https://www.reuters.com/article/us-health-coronavirus-education/asia-school-closures-for-coronavirus-expose-digital-divide-idUSKBN2101H4
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Launch of data intensive 4G mobile broadband services have, however, necessitated the replacement of 

the comparatively lower capacity of microwave radio transmission links with optical fiber cable (OFC) 

transmission systems. Today, the data transmits are as high as 800 Gigabits per second over a single 

strand of OFC across 800 km of distance33, which is a 20,000-times increase of capacity in just 40 years.34  

 

Such exploding growth of capacity has dramatically reduced the costs of mobile broadband transmission. 

The world’s leading mobile operators are replacing their legacy radio transmission with OFC systems 

(Box 7.1) to meet the increasingly growing demand of broadband’s speed.  

 

Box 7.1: More than a wireless upgrade35 
 

“We will be replacing a lot of microwave radio 
systems, a lot of macro-cell wireless backhaul, 
with fiber. Where we still have to use wireless 
in urban areas, we will increasingly be moving 
to E band for capacity reasons. Macro-cell 
wireless backhaul will mainly reside in 
locations that require lower capacity. 
 
We’re going to be capacity constrained if 
we’re not using fiber in the network. 
Conventional microwave will give way to 
fiber.” 
 

Andy Sutton 
Principal Network Architect 

BT 

“We will need to transport much more traffic across 
our networks compared to what we have today. 
Consider that today, a base station is connected with 
a 10G interface. With 5G, we are aiming to provide 
gigabit speeds to each and every user. It means that 
the base station should be served by 100G interfaces, 
which is really challenging. 
 
We need more than just fiber connectivity. We need 
to change the architecture, the topology, even the 
media that we are using for our transport network 
today. Both fronthauling and backhauling have huge 
challenges on both throughput and latency.” 
 

Kostas Chalkiotis  
Vice President  

Mobile Access – Technology & Innovation  
Deutsche Telekom 

  

But unlike microwave radio transmission links, connecting the ubiquitous mobile towers through OFC 

transmission requires ubiquitous right-of-way. Neither the railway’s nor the energy transmission grid’s 

 
33 “Infinera and Windstream Beam 800 Gigabits Per Second Through a Single Optical Fiber.” Michael Koziol, IEEE 

Spectrum. July 14, 2020 

34 "Nokia Bell Labs sets record for data fibre transmission." Natalie Bannerman, Capacity Magazine. March 16, 

2020 

35 “5G in Europe: More than a wireless upgrade.” Monica Paolini, Senza Fili, 2018.  

https://spectrum.ieee.org/tech-talk/telecom/internet/infinera-and-windstream-beam-800-gigabits-per-second-through-a-single-optical-fiber?fbclid=IwAR1vd_LSiOe6aKJuAmimBT6S3qfFZ4X3xv8JAYm963eFa6kWqcPaymBMq44
https://spectrum.ieee.org/tech-talk/telecom/internet/infinera-and-windstream-beam-800-gigabits-per-second-through-a-single-optical-fiber?fbclid=IwAR1vd_LSiOe6aKJuAmimBT6S3qfFZ4X3xv8JAYm963eFa6kWqcPaymBMq44
https://www.capacitymedia.com/articles/3825113/nokia-bell-labs-sets-record-for-data-fibre-transmission
https://www.capacitymedia.com/articles/3825113/nokia-bell-labs-sets-record-for-data-fibre-transmission
https://www.ciena.com/insights/white-papers/5g-in-europe-more-than-a-wireless-upgrade.html?utm_source=blog&utm_medium=Social
https://www.ciena.com/insights/white-papers/5g-in-europe-more-than-a-wireless-upgrade.html?utm_source=blog&utm_medium=Social
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purpose-built OFC networks provide that level of ubiquity. Only the ubiquitous roadside OFC for ITS 

matches the mobile towers’ omnipresence.  

 

National roads and highways cover populous localities and their mesh routes make the perfect blueprint 

for CWDM or DWDM technology for ITS, as well as mobile transmission applications.36 Such combination 

of physical design and enhanced technical properties makes new generation of ITS network a sought 

after carrier-class telecoms transmission systems.  

 

It also opens a new stream of revenue for the transport sector, which could be spent for the ITS project 

or for routine maintenance and rehabilitation works of the roads. The ADB has outlined the required 

investments in the transport sector (Table 3) in Asia-Pacific. It suggests that much future infrastructure 

investment will go to maintenance and rehabilitation costs. The ratio of new investment to maintenance 

and rehabilitation is 4:3 for baseline estimates and 3:2 with climate change factored in. 

 

Table 3:  
Regional Infrastructure investment needs by sector, 2016–2030 ($ billion) 
 

Sector 

Baseline Estimates Climate-adjusted Estimates 

Investment 
needs 

Annual 
Average 

Share (%) 
of Total 

Investment 
needs 

Annual 
Average 

Share (%) 
of Total 

Power 11,689 779 51.8 14,731 982 56.3 

Transport 7,796 520 34.6 8,353 557 31.9 

Telecommunications 2,279 152 10.1 2,279 152 8.7 
Water and 
Sanitation 

787 52 3.5 802 53 3.1 

Total 22,551 1,503 100 26,165 1,744 100 

 
Source: "Meeting Asia's Infrastructure Needs," ADB, 2017 

 

ADB further states that the maintenance and rehabilitation account for a larger share than new 

investment in transport due to high depreciation ratios assumed for this sector. Moreover, the year 

specific projections show that maintenance and rehabilitation play an increasingly important role when 

infrastructure stock increases. 37 

 

 
36“What Is WDM?” Ciena Corp. 

37 "Meeting Asia's Infrastructure Needs," Asian Development Bank, February 2017 

https://www.ciena.com/insights/what-is/What-Is-WDM.html
https://www.ciena.com/insights/what-is/What-Is-WDM.html
https://www.adb.org/publications/asia-infrastructure-needs
https://www.adb.org/publications/asia-infrastructure-needs
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Recently the ADB has said, “Developing Asia-Pacific must mobilize $1.7 trillion annually to meet its 

infrastructure needs.” The multilateral lender warns that budget deficits will be impacted by government 

spending to address the COVID-19 pandemic, making it more difficult to publicly finance infrastructure. 

The ADB strongly suggests adopting innovative approaches like “land value capture”38 under public–

private partnership “for sustaining the buildup of quality infrastructure that triggers development 

spillover effects critical to the future of our societies.”39                                                                                                                                  

 

In this context, deploying OFC under “Dig Once” policy for ITS followed by enforcing open access 

regulation makes the best example of “land value capture” across the region. Although the standardized 

ITS is still “work in progress”, there is a pressing demand for road safety and improved logistics networks.  

 

Developing Asia-Pacific should acquire infrastructure readiness for ITS by laying roadside OFC well in 

advance under the “Dig Once” policy. It will significantly shorten the ITS project’s life cycle as well as 

dramatically improve the telecoms and ICT transmission capacity by the repurposed OFC. Most 

importantly, the road sector can earn substantial revenue from the OFC component long before making 

the ITS operational. There is no “theoretical lifetime” for optical fiber, the cables manufactured and 

installed 40 years ago are still in use today.40 Therefore, the deployment of OFC should not be tagged 

with the installation of ITS kits either on financial or technical considerations.  

 

This innovative “land value capture” policy, as suggested by the ADB, will reduce the governments’ 

budgetary constraints during COVID-19 pandemic and keep the roads well-maintained. Simultaneously, 

the broadband value chain will overcome the transmission congestion and ensure universal access to 

meaningful connectivity without distorting the market. 

 

8. Conclusion 

 

The current state of broadband mirrors the dawn of the mobile phone, replacing copper-wired 

telephones in developing Asia-Pacific. The mobile phone was a novelty in its early days and so was video 

 
38 Note: Land value capture is a policy approach that enables communities to recover and reinvest land value 

increases that result from public investment and government actions. Land value capture is rooted in the notion 

that public action should generate public benefit. Source: “Building a Global Compendium on Land Value 

Capture,” OECD 

39 "New Infrastructure Financing Guide for COVID-19 Affected Economies," ADBI News Release, March 31, 2020 

40 "Get the Facts on Optical Fiber!" Corning Incorporated, 2012 

https://www.oecd.org/cfe/cities/Flyer-Land-Value-Capture.pdf
https://www.oecd.org/cfe/cities/Flyer-Land-Value-Capture.pdf
https://www.oecd.org/cfe/cities/Flyer-Land-Value-Capture.pdf
https://www.adb.org/adbi/news/new-infrastructure-financing-guide-covid-19-affected-economies
http://media.corning.com/flash/opticalfiber/2012/corning_optical_fiber/Documentation/FIBER_MATTERS/flipbook/585324499/files/inc/585324499.pdf
http://media.corning.com/flash/opticalfiber/2012/corning_optical_fiber/Documentation/FIBER_MATTERS/flipbook/585324499/files/inc/585324499.pdf
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conferencing until the outbreak of COVID-19 pandemic. Working from home, distant education and 

telemedicine have been exploding the usage of bandwidth-intensive video conferencing systems. 

 

Such unintended consequences have globally added more than 183,000 Zoom-using enterprise 

customers of more than 10 employees just in the March quarter, up 353.7% year over year.41 Microsoft 

Teams is hosting 2.7 billion meeting minutes per day, a 200% increase from before the lockdowns.42 And 

in April 2020, well over half a billion people used Cisco WebEx for a total of 25 billion minutes’ worth of 

meetings, three times its normal capacity.43  

 

However, few privileged urbanites indulge such “tech-savvy” lifestyle, while majority of the citizens 

across the region struggle with lack of universal access to meaningful broadband. Such disproportionate 

transition to online has impacted vulnerable communities and has also exposed the progressively 

widened inequality of broadband, as technology has leapfrogged during the recent past.    

 

Technology changes policy, which transforms the market. It is never the other way around in telecoms, 

and developing Asia-Pacific is not a stranger to such reality. Competition is the key driver of such 

transformation, which remains widely missing across the supply side of digitization process. Asia-Pacific 

has migrated from abysmal state-owned monopolistic telecoms to an efficient and hyper-competitive 

mobile market. Identical transformation in the transmission segment of mobile networks has been long 

overdue. 

 

The “Dig Once” principle connects that missing link of accessing to equitable and business-friendly 

infrastructure, which ensures competition with a suite of multiplier effects. The region’s aspiration for 

5G services depends entirely on the nationwide availability of seamless OFC connectivity, since 5G is 

completely different than its preceding 4G or 3G technologies.  

 

Distributing the functionalities of core networks to the consumers’ nearest mobile base stations is the 

new challenge that 5G has thrown. In other words, thousands of 5G mobile base stations act like the 

independent miniature version of a conventional core network.44 And it is impossible to materialize this 

radically new functionality without ubiquitous OFC deployment across the mobile network’s footprint. 

 
41 "Zoom's massive growth amid COVID-19 set to continue after pandemic, analysts say," S&P Global Market 
Intelligence. June 4, 2020. 

42 “Amid Zoom’s rise, Microsoft Teams is hosting 2.7 billion meeting minutes per day,” Arif Bacchus, Digital 
Trends. April 9, 2020 

43 "Cisco Updates Webex Video Conferencing For The Age Of COVID-19," Patrick Moorhead, Forbes, June 22, 
2020 

44 What is edge computing and why it matters, Keith Shaw, Network World, November 13, 2019. 

https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/zoom-s-massive-growth-amid-covid-19-set-to-continue-after-pandemic-analysts-say-58907516
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/zoom-s-massive-growth-amid-covid-19-set-to-continue-after-pandemic-analysts-say-58907516
https://www.digitaltrends.com/computing/microsoft-teams-surge-in-use/
https://www.digitaltrends.com/computing/microsoft-teams-surge-in-use/
https://www.forbes.com/sites/moorinsights/2020/06/22/cisco-updates-webex-video-conferencing-for-the-age-of-covid-19/#2c58e7ff524a
https://www.forbes.com/sites/moorinsights/2020/06/22/cisco-updates-webex-video-conferencing-for-the-age-of-covid-19/#2c58e7ff524a
https://www.networkworld.com/article/3224893/what-is-edge-computing-and-how-it-s-changing-the-network.html
https://www.networkworld.com/article/3224893/what-is-edge-computing-and-how-it-s-changing-the-network.html
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That is why adopting national policy to repurpose the OFC networks for ITS applications along national 

roads and highways is no longer an option for Asia and the Pacific. 

 

9. Recommendations 

 

a) The ICT DRR Division and Transport Division of ESCAP should jointly develop the “Dig Once” policy 

recommendations. 

 

b) ESCAP and ITU together should develop national indicators of fiberized mobile base stations. 

 

c) ESCAP should work with the World Bank, ADB and AIIB to capture “Dig Once” policy at the core of 

road infrastructure development projects. 


