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Summary 

By 2030, the Asia-Pacific region will be a vastly different place to how it is 

now. Significant and fundamental changes in technology, driven by digital 

advances, will not only provide societies across the globe with new capabilities, but 

also continue to transform the way people live, work and relate to each other. As 

digital technologies converge with advances in artificial intelligence, the Internet of 

things and environmental and geospatial sciences, the potential promises are as great 

as the unknowns.    

The present document is concerned with this technology outlook. Its focus is 

on two frontier aspects, namely machines performing human-like cognitive 

functions, also known as artificial intelligence, and the geospatial services economy. 

The purpose of the document is threefold: to establish a baseline against which 

future growth and development impacts can be measured; to consider the likely 

impacts on implementation of the Sustainable Development Goals; and to identify 

critical factors that may require special policy attention for realizing potential. 

The Commission may wish to take note of the report and provide the 

secretariat with further guidance on future work in this area. 

I. Introduction 

1. Significant and fundamental changes in technology, driven by digital 
advances, have not only provided societies across the globe with new 

capabilities, but also transformed the way people live, work and relate to each 
other. As digital technologies converge with advances in artificial intelligence, 

the Internet of things, and environmental and geospatial sciences, the potential 
promises are as great as the unknowns. While past technological revolutions 
were also characterized by great industrial, economic and societal changes, the 

difference today is the sheer speed at which change is taking place. Looking 
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forward, it is clear that a continuous process of innovation will accelerate and 

augment disruption.      

2. The present document is concerned with this technology outlook. Its 

focus is on two frontier aspects, namely machines performing human-like 
cognitive functions, also known as artificial intelligence, and the geospatial 

services economy.  

3. Artificial intelligence is expected to create an increased range of new 
services, products and values that will help forge integrated initiatives for 
implementing the 2030 Agenda for Sustainable Development. Because new 
artificial intelligence technologies and solutions are brought to the market on 
a weekly, if not daily, basis, assessing the nature and magnitude of impacts at 
this early stage is preliminary, but nevertheless important as it establishes a 
baseline against which future growth and developmental impacts in Asia and 

the Pacific can be measured. 

4. The geospatial services economy encompasses the technology used to 
collect location-specific information and observe the Earth, the spatial data 

generated, and the digital software and devices used to interpret and analyse 
the data.1 Big data science, primarily through the harnessing of satellite and 

georeferenced data to provide location-based analysis, is the driving force. 

5. In sum, this document is concerned with the convergence of 
innovations in information, communications and space technologies that are 

already having tangible impacts on the implementation of the Sustainable 

Development Goals.  

II. Outlook for digital and space technologies: baseline 

situation   

6. Notwithstanding the fact that some member countries of the Economic 
and Social Commission for Asia and the Pacific (ESCAP) have emerged as 

global leaders in the uptake and development of new technologies, on average 
Asia and the Pacific still lags behind Europe2 and the United States of America, 

particularly in research and development, infrastructure, technological 
readiness, quality of the education system, quality of scientific research 
institutions and innovation (figure I). 

                                                             

1  Boston Consulting Group, “Geospatial services: a $1.6 trillion growth engine for the 
United States economy – how consumers and businesses benefit from location-based 
information”, June 2012. Available from www.bcg.com/documents/file109372.pdf. 

2  28 countries included. 
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Figure I 

Global competitiveness index, 2017–2018 

 

Source: ESCAP calculations based on data from World Bank, Global 
Competitiveness Index. Available from 
https://tcdata360.worldbank.org/indicators/gci?country=THA&indicator=631&viz=li
ne_chart&years=2007,2017# (accessed 7 February 2017). 

Note: Data for ESCAP are based on the available data from 31 countries. 

A. Artificial intelligence 

7. One of the new technologies in which some countries of the region have 
shown particular dynamism is artificial intelligence and robotic process 
automation.3 Notably, in Asia-Pacific region, businesses in the manufacturing 
sector have displayed rapid uptake. The underlying foundations for 
applications of artificial intelligence are broadband technologies that enable a 
range of functions linked to the “Internet of and for things”. 4 Through Internet-

connected sensors, massive volumes of big data are collected and analysed by 
devices that communicate with each other. These components, when 

aggregated and consolidated, and aided by machine learning, produce 
synergistic and transformative impacts, culminating in artificial intelligence 
applications that bring new services, such as the ones shown in the top layer of 

figure II. 

 

 

                                                             

3  Accenture, “The emergence of robotic process automation software”. Available from 
www.accenture.com/us-en/robotic-process-automation-software (accessed 5 March 
2018). 

4  Klaus Schwab, The Fourth Industrial Revolution (Geneva, World Economic Forum, 
2016). 
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Figure II 
Artificial intelligence and the emerging information and communications 

technology landscape 

 

Source: Adapted from Republic of Korea, Interdepartmental Exercise, “Mid- to 

long-term master plan in preparation for the intelligent information society: 

managing the fourth industrial revolution”. Available from 

www.msip.go.kr/dynamic/file/afieldfile/msse56/1352869/2017/07/20/Master%20Pla

n%20for%20the%20intelligent%20information%20society.pdf (accessed 5 March 

2018). 

Abbreviations: LTE, Long-Term Evolution; 5G, fifth-generation wireless 

systems.   

8. Artificial intelligence is expected to contribute up to $15.7 trillion to 
global gross domestic product (GDP) in 2030. Out of this, more than 

50 per cent will result from improvements in labour productivity.5 It has also 
been estimated that artificial intelligence will raise the gross value added of the 
United States by approximately a third by 2035.3 Japan, which was the only 

country in the Asia-Pacific region that was examined, will see the most 
dramatic economic impact, as its growth in gross value added will be three 

times as high as under the baseline scenario while productivity increases in its 
labour force are expected to reach 34 per cent by 2035. Developing Asia, on 

                                                             
5  PwC, “Sizing the prize: what’s the real value of AI for your business and how can 

you capitalise?”, 2017. Available from 

www.pwc.com/gx/en/issues/analytics/assets/pwc-ai-analysis-sizing-the-prize-

report.pdf. 
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the other hand, is expected to have lower gains owing to lower adoption rates 

of artificial intelligence. 

9. Relatedly, in 2016, the global growth of robot sales reached 16 per cent 

with a sales value peak at 13.1 billion,6 driven mainly by the growing use of 
robots in the electronics industry in Asian countries,7 with India, Thailand, Viet 
Nam, Singapore and Malaysia outpacing the rest. China remains the global 

leader, accounting for 30 per cent of total sales volume, followed by the 
Republic of Korea, Japan, the United States and Germany.  

10.  Furthermore, and not surprisingly, there is a clear prioritization of 
information and communications technology (ICT) and technological 
innovation in the policy and planning frameworks of a number of middle-
income countries. For example, Thailand has been implementing a digital 
economy and society development plan, focused on five areas: big data, digital 

manpower, cybersecurity, reduced inequality gap through the expansion of 
broadband connectivity to villages, and digital transformation through the 
establishment of digital parks. Bangladesh is implementing its Vision 2021 and 

Digital Bangladesh action plan to transform the country into a developing 
middle-income country by 2021. Digital Bangladesh leverages ICT in 

delivering social services to rural and underserved communities. Malaysia, the 
Philippines and Viet Nam, among others, also implemented strategies to bring 
digital technologies transformation to domestic industries (the so-called 

industry 4.0 strategy), while Singapore launched an artificial intelligence 
research and development programme based on smart nation and cybersecurity 

strategies.   

11. At the same time, and more worryingly, there is a group of countries 

that remains largely fenced off from this wave of innovation. The secretariat 
did a preliminary analysis of how the uptake of artificial intelligence is related 
to a set of socioeconomic factors.8 The findings of this research suggest that 

the size of an economy is an important element for artificial intelligence uptake 
(figure III). Enhancing this claim is a finding that countries with a bigger 

market size tend to produce a higher volume of research related to artificial 
intelligence. Large markets also imply a larger workforce (for example, China 
and India), suggesting a higher likelihood of introducing automated solutions 

based on artificial intelligence.  

                                                             

6  International Federation of Robotics, “Executive summary world robotics 2017 
industrial robots”. Available from 
https://ifr.org/downloads/press/Executive_Summary_WR_2017_Industrial_Robots.pdf 
(accessed 5 March 2018). 

7  The electrical and electronics industry includes computers and equipment, radio, 
television and communications devices, medical equipment and precision and optical 
instruments. 

8  ESCAP, “Artificial intelligence and broadband divide: state of ICT connectivity in 
Asia and the Pacific 2017” (Bangkok, 2017). Available from 
www.unescap.org/sites/default/files/publications/State_of_ICT2017-
Final_16Nov2017.pdf. 
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Figure III 
Artificial intelligence research and economy size, Asia-Pacific countries 

and areas, 2016 

 

Source: ESCAP calculations based on data from World Bank, World 
Development Indicators, available from 
http://databank.worldbank.org/data/reports.aspx?source=world-development-
indicators (accessed July 2017), and Scimago Journal & Country Rank, available 
from www.scimagojr.com/countryrank.php?category=1702 (accessed July 2017). 

12. Countries with a larger GDP are also more likely to have better-
qualified researchers who can tailor applications to local needs with a faster 
adoption rate. Additionally, in countries with a larger GDP, companies tend to 
have access to a larger market for selling products and solutions based on 

artificial intelligence. Therefore, developed economies with artificial 
intelligence capabilities are expected to grow wealthier, while the less 

developed economies of least developed countries, landlocked developing 
countries and small island developing States could be further marginalized.  

13. A reliable and vibrant telecommunications sector is a fundamental 

requirement for artificial intelligence research. In the secretariat’s analysis, 
there was found to be a positive correlation between artificial intelligence 
research and investment in ICT services in 2016 (figure IV) while countries 
with larger telecommunications sectors had higher research productivity and a 

larger number of citable documents in the artificial intelligence field.8  
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Figure IV 

Artificial intelligence research and the telecommunications sector 

  

 
 

 

Source: ESCAP calculations based on data from International 

Telecommunication Union, World Telecommunication/ICT Indicators database, 

available from www.itu.int/en/ITU-D/Statistics/Pages/publications/wtid.aspx 

(accessed July 2017), and Scimago Journal & Country Rank. 

Note: The Hirsch index attempts to capture academic productivity and impact, 

based on the total number of publications and the total number of citations in those 

published works. Online academic research platforms such as Scopus, Web of 

Science and Google Scholar Citations automatically organize author’s citations and 

calculate the Hirsch index online. 

14. Artificial intelligence, and its associated digital innovations, flourishes 
on ubiquitous, reliable and resilient broadband networks. The ESCAP study 
shows that research performance (as measured by Hirsch index for research 
quality) and broadband connectivity are positively linked (figure IV).8 This is 
likely owing to the fact that artificial intelligence and machine learning 

consume and produce large data flows that require robust broadband 
infrastructure. Further discussion on the level of broadband connectivity in 

Asia and the Pacific can be found in document ESCAP/74/15. 
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B. Space applications and the geospatial services economy 

15. As digitally driven innovations continue to accelerate, the space sector, 
having for decades been a major driver of scientific exploration and cutting-
edge technologies, is also undergoing a significant paradigm shift. A dynamic 

area with significant transformative potential for implementation of the 2030 
Agenda is in downstream space applications. This is an area in which ESCAP 
has a well-recognized role. Through its Regional Space Applications 

Programme for Sustainable Development and related regional drought 
mechanism, ESCAP provides a regional cooperative platform that facilitates 

the transfer of space applications from high- to low-capacity countries that do 
not have their own space technology infrastructure. Since 2017, ESCAP has 
provided approximately 220 satellite imagery tools and products to its member 

States for early warning, response and damage assessment of earthquakes, 
floods, drought, typhoons and cyclones, and landslides. These space-based 
data, products and services are equivalent to approximately $1 million (in data, 
products and services), and are provided free of charge by ESCAP member 
States through the Regional Space Applications Programme for Sustainable 
Development network, partnership with other United Nations agencies and 

international and regional initiatives. 

16. With more than 50 billion “things” expected to be connected to the 
Internet by 2020, miniaturization, relentless expansions in computer 
processing power and the convergence of space satellite imagery and big data 

analytics on human behaviour is rapidly expanding the geospatial services 
economy (figure V).9 

Figure V 

Conceptual model for space applications and the geospatial services 

economy 

 

Source: ESCAP. 

                                                             
9  United Nations Initiative on Global Geospatial Information Management, “Future 

trends in geospatial information management: the five to ten year vision”, January 

2013. Available from http://dcitynetwork.net/wp-content/uploads/2013/05/UN-

GGIM-Future-Trends-Paper-Version-2.0.pdf. 
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17. The geospatial services economy can be considered as an intersection 
of the space economy, the digital economy and the information economy. 
Since each overlaps and intersects, it is worth considering what each of these 

components entails. Each is crucial and in turn mutually interdependent, to the 
extent that the intersection between the three is getting bigger and offering 
widening opportunities to make a truly transformative impact on the 

implementation of the Sustainable Development Goals.  

1.  Space economy 

18. The space economy refers to the development of space technologies. It 
is estimated to be worth $350 billion today,10 and projected to be worth nearly 
$3 trillion in the next three decades,11 with Earth observation satellites alone 
contributing over $300 billion to this industry in the next 10 years.12  The 
industry still depends on government programmes, which are estimated to 

amount to $80 billion annually.13   

19. Out of the 1,738 functional satellites in orbit as of August 2017, 620 
are Earth observation satellites. As compared to the previous year, there was a 

66-per-cent increase in Earth observation satellites as more and more 
developing countries realized the sustainable development potential of such 

services. 14  For example, the Geo-Informatics and Space Technology 
Development Agency of Thailand is now seeking approval from the Cabinet 
to build THEOS-2, an Earth observation satellite that will provide information 

on water resources, weather and land use for planning and managing water 

management and farm policy.15 

20. At the same time, not unlike other such Government-led industries, 
openings for the commercialization of space technology and its applications 

are growing rapidly. This has led to many start-ups and social enterprise 
initiatives developing their own small satellites for low Earth orbit, with the 

result that Earth observation satellites are becoming cheaper.  

21. All this suggests that advances in satellites for Earth observation and 
global navigation satellite systems will perhaps have the highest potential for 

affecting the implementation of the Sustainable Development Goals over the 
next 15 years. Importantly, the availability and quality of geospatial data 
continues to increase, while digital platforms at the subregional or regional 

                                                             

10  CNBC, “Morgan Stanley predicts space industry will triple in size: here's how to 
invest”, 12 October 2017. Available from  www.cnbc.com/2017/10/12/morgan-
stanley-how-to-invest-in-1-trillion-space-industry.html.  

11  CNBC, “The space industry will be worth nearly $3 trillion in 30 years, Bank of 
America predicts”, 31 October 2017. Available from www.cnbc.com/2017/10/31/the-
space-industry-will-be-worth-nearly-3-trillion-in-30-years-bank-of-america-
predicts.html.  

12  Euroconsult, “Satellites to be built and launched by 2026: world market survey” 
(Paris, 2017).  

13  Euroconsult, “Government space programs: benchmarks, profiles and forecasts to 
2026” (Paris, 2016). 

14  Union of Concerned Scientists, UCS Satellite Database. Available from 
www.ucsusa.org/nuclear-weapons/space-weapons/satellite-
database#.WnvRvVuCzcu (accessed 5 March 2018).  

15  Bangkok Post, “Space agency seeks satellite funds okay”, 6 February 2018. 
Available from www.bangkokpost.com/news/general/1408038/space-agency-seeks-
satellite-funds-okay. 
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levels increasingly serve as meta-repositories of real-time, standardized and 
verified geospatial data that can easily be integrated between different systems 

and digital platforms.    

22. In 1995, the highest standard of Earth observation imagery was at a 
resolution of 10 to 20 metres, and it was available commercially only. Now the 
European Space Agency’s Sentinel-2, for example, provides 10-metre 

resolution, through worldwide open-source platforms. 16  Three Sentinel 
missions have already been launched by the European Space Agency since 
2014, which provide much higher-quality images and data: day and night, all-
weather and high-resolution optical imaging for land, ocean, environment and 
climate services. Another four Sentinel missions are planned within the next 
five years. 17  Further, China and India both launched new high-resolution 
satellites in January 2018, 18  with those of China generating images at a 

resolution of 50 centimetres. 19  Bangladesh will launch its first satellite in 
March 2018 to improve the inclusiveness of the telecommunications system in 
the country, which plays an important role during emergency situations in this 

highly exposed country.20 

23. New classes of small satellites, or nanosatellites, are also emerging and 

making Earth observation more affordable and accessible for Governments and 
the public. It is estimated that 6,200 nanosatellites will be launched in the next 
10 years, and the total market value could increase more than threefold over 

the same period, from $8.9 billion to $30.1 billion.21 For example, Sri Lanka, 
during the first session of the Committee on Information and Communications 
Technology, Science, Technology and Innovation, in October 2016, 
announced its plans to launch a nanosatellite for Earth observation purposes, 

while the first Thai-made nanosatellite designed for educational purposes will 
be launched in August 2018. Many organizations are even offering members 
of the public the opportunity to launch their own off-the-shelf nanosatellites 

into orbit.22 For example, the Indian Space Research Organization launched 31 
satellites in January 2018, of which three were nano- and microsatellites and 

28 were international customer satellites, as part of the commercial 

                                                             

16  Committee on Earth Observations Satellites, “Applications of satellite earth 
observations: serving society, science and industry”, 2015. Available from 
http://ceos.org/document_management/Publications/Data_Applications_Report/DAR
_Summary-Brochure_Digital-Version_Dec2015.pdf. 

17  European Space Agency, “Copernicus: observing the earth”. Available from 
www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Overview4 (accessed 
5 March 2018). 

18  Indian Space Research Organization, “Cartosat-2 series satellite”, 12 January 2018. 
Available from www.isro.gov.in/Spacecraft/cartosat-2-series-satellite-2. 

19  China Daily, “China launches pair of high-resolution remote-sensing satellites”, 9 
January 2018. Available from 
www.chinadaily.com.cn/a/201801/09/WS5a547ee0a31008cf16da60af.html. 

20  Bangladesh Telecommunication Regulatory Commission, “Preparatory functions and 
supervision in launching a communication and broadcast satellite project”. Available 
from www.btrc.gov.bd/bangabandhu-satellite-project (accessed 5 March 2018). 

21  Euroconsult, “Prospects for the small satellite market” (Paris, 2017). 

22  The Guardian, “The innovators: build and launch your own satellite… for £20,000”, 
5 April 2015. Available from www.theguardian.com/business/2015/apr/05/build-and-
launch-your-own-satellite-for-20000-pounds. 
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arrangements with its commercial arm Antrix Corporation Limited. 23  In 
addition to the services historically offered by the Global Positioning System 
of the United States, many are now being generated by ESCAP member States. 

These include the BeiDou Navigation Satellite System by China, Galileo by 
the European Union, the Indian Regional Navigation Satellite System, the 
Quasi-Zenith Satellite System by Japan and the Global Navigation Satellite 

System by the Russian Federation.  

24.  Another development is that ESCAP member States have been 
launching their own significant space missions, which place them at the 
forefront of space exploration and the utilization of space for peaceful 
purposes. For example, India launched the Mangalyaan satellite in 2014 to 
orbit the planet Mars.24  It also launched 20 satellites in a single mission, 
including those from the United States, Canada, Germany and Indonesia. This 

was the highest number of satellites for an Indian mission and the third highest 
in history.25 The Advanced Land Observing Satellite-2 of Japan, launched in 
2014, has already provided significant Earth observation capabilities to address 

disaster management and tackle global warming.26 

2. Digital economy 

25. The digital economy continues to expand exponentially, both in speed 
and capacity. Today, ICT goods and services amount to almost 6.5 per cent of 
global GDP and over 100 million people are employed in the ICT services 

sector alone, and in developed countries more than 70 per cent of the 

population buys goods and services online.27  

3. Information economy 

26. The information economy could also be considered as data science. It 

represents perhaps the most dynamic aspect as it is inextricably linked to both 
the digital and space economy through the convergence of communication, 
data collection, storage and processing, and the generation of insights. It is 

driven by three important factors.  

27. The first factor is the enormity of the amount of data being collected. 

In 2013, it was estimated that 2.5 quintillion bytes of data were being generated 
globally per day.9 The amount of digital data is doubling in size every two 

                                                             

23  The Economic Times, “Indian Space Research Organization starts 28-hour 
countdown to launch 31 satellites”, 11 January 2018. Available from 
https://economictimes.indiatimes.com/articleshow/62454681.cms?utm_source=conte
ntofinterest&utm_medium=text&utm_campaign=cppst. 

24  BBC News, “Why India’s Mars mission is so cheap – and thrilling”, 24 September 
2014. Available from www.bbc.com/news/science-environment-29341850. 

25  Al Jazeera, “India launches 20 satellites in a single mission”, 22 June 2016. Available 
from www.aljazeera.com/news/2016/06/india-launches-20-satellites-single-mission-
160622104112680.html. 

26  See http://global.jaxa.jp/projects/sat/alos2/topics.html#topics7628. 

27  United Nations Conference on Trade and Development (UNCTAD): Information 
Economy Report 2017 – Digitalization, Trade and Development (United Nations 
publication, Sales No. E.17.II.D.8). 
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years, and is expected to reach 44 zettabytes (44 trillion gigabytes) by 2020.28 
Space-derived data are a major component of the information economy. For 
example, the archives of the National Aeronautics and Space Administration’s 

Earth Science Data Systems Programme amount to approximately 23.8 
petabytes of data.29  The Indian Space Research Organization has gathered 
approximately 17 petabytes of geospatial data, and this is estimated to reach 

50 petabytes within the next five years.30 Google generates 25 petabytes of data 
per day, of which a significant portion falls into the realm of geospatial data.31 

28. Some of this globally collected data is being made freely available to 
the public. For example, the United States Global Positioning System was 
declassified in 2000 to provide more accurate services for civilian and 
commercial use that were previously reserved exclusively for military use. 
Further, in 2008, the United States Geological Survey made its data – from the 

National Aeronautics and Space Administration and National Oceanic and 
Atmospheric Administration’s Landsat programme – freely available (up to 
30-metre resolution), creating massive potential for its use for scientific and 

development purposes. Bhuvan, the Indian Space Research Organization’s 
geoportal for India, now also provides data sets for other countries in South 

Asia. However, overall, despite these positive trends, more needs to be done to 

release technical data in a free and open way in the Asia-Pacific region. 

29. The second factor is that the value of data and information continues to 

grow, and large corporate organizations are investing significant resources into 
storing and processing data and information. For example, over the past year, 
Microsoft, Alphabet and Amazon have increased their expenditure on data 

storage and processing by 22 per cent, with a combined value of $32 billion.  

30. Not only have large volumes of geospatial data become more accessible 
over the past years, but also modelling this geospatial data has become easier, 
through open-source geographic information systems such as Quantum 

Geographic Information Systems, released in 2002. The availability of 
geospatial data on a range of thematic areas has also significantly increased, 

through initiatives such as the United Nations Environment Programme’s 

Global Resource Information Database. 

31. The third and perhaps most important factor is the real-time nature of 

science data. Automation of data processing and classification by algorithms 
utilizing machine learning are generating critical information patterns from the 
vast amount of remotely sensed data in real time. This will bring significant 
changes to decision-making processes, as the evidence base shifts from 

                                                             

28  Vernon Turner, “The digital universe of opportunities: rich data and the increasing 
value of the Internet of things”, April 2014. Available from 
www.emc.com/leadership/digital-universe/2014iview/digital-universe-of-
opportunities-vernon-turner.htm. 

29  National Aeronautics and Space Administration, Earth Observing System Data and 
Information System Annual Metrics Reports. Available from 
https://earthdata.nasa.gov/about/system-performance/eosdis-annual-metrics-reports 
(accessed 5 March 2018). 

30  Times of India, “Chance to make millions using Indian Space Research 
Organization’s data”, 7 January 2017. Available from 
https://timesofindia.indiatimes.com/trend-tracking/isro-data-app-
tartup/articleshow/56388762.cms. 

31  Ranga Raju Vatsavai and others, “Spatiotemporal data mining in the era of big spatial 
data: algorithms and applications”, Proceedings of the 1st ACM SIGSPATIAL 
International Workshop on Analytics for Big Geospatial Data, 2012, pp. 1–10. 
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traditional trends to one that is focused on the present and the dynamics of 
evolving situations. An area where high dividends are already evident is 
disaster risk management. Time is critical to this sector, and artificial 

intelligence combined with digitized satellite services can now calculate 
efficient evacuation routes, shortest paths to disaster-affected areas, optimal 
allocation of relief services and efficient camp management for displaced 

persons.  

32. Truly endless applications are in the making. In section III, more 
examples are provided of how innovations will impact the implementation of 

the Sustainable Development Goals.  

III. Achieving the Sustainable Development Goals through 

digital and space innovations  

33. Realizing the developmental potential of the innovations discussed in 
sections I and II requires an assessment of impact on the implementation of the 

Sustainable Development Goals. Drawing from an ESCAP report and ESCAP 
working paper, some pertinent examples are provided below.32 It should be 
noted that the Goals are inextricably linked, with significant positive spillovers 

between Goals as well as trade-offs. To keep the discussion as practical and 
focused as possible, each relevant Goal will be addressed separately. 

34. Goal 2: Zero hunger. The use of artificial intelligence in the agricultural 
sector, which includes image recognition, data collection and analysis, and 
space technology applications, has strengthened the information on which 
farmers and government officials base their decisions. In some developing 
countries, researchers have developed an image-recognition solution using a 

database of more than 50,000 photos to identify crop diseases on site with 
accuracy of more than 99 per cent.33 On data collection and analysis, devices 
on the Internet of things that make use of data generated by meteorological 

satellites have improved the accuracy of weather forecasts, and brought 
precision agriculture whereby the collection and processing of data in real time 

has helped researchers and policy officials guide farmers’ decisions on planting 
and harvesting, irrigation, fertilization and pesticide application. Furthermore, 
remote sensing, using readily available information from environmental 

monitoring satellites, can help monitor the condition of crops over large to 
localized areas regularly for early warning on vegetation stress due to drought, 
flooding or pests. The breadth and depth of the information generated in real 

time can significantly increase crop yields. 

35. Goal 3: Good health and well-being. Supported by advances in 
artificial intelligence applications, the health sector is also poised to benefit 
from new capabilities, insights and the delivery of health services in ways that 

until quite recently were unimaginable. Today, big data applications extend to 
providing diagnosis that is increasingly accurate and timely – a crucial survival 

                                                             

32  ESCAP, “Artificial intelligence and broadband divide”; and ESCAP, “Towards a 
new Asia-Pacific strategy for using space applications to support the 2030 Agenda 
for Sustainable Development: an opportunity for the space community to shape a 
sustainable future”, October 2016, available from 
www.unescap.org/resources/towards-new-asia-pacific-strategy-using-space-
applications-support-2030-agenda-sustainable. 

33  News Mediacom, “PlantVillage: A deep-learning app diagnoses crop diseases”, 4 
October 2016. Available from https://actu.epfl.ch/news/plantvillage-a-deep-learning-
app-diagnoses-crop-di/. 
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determinant – of a wide range of diseases, whether cancers, infectious diseases, 
or ischaemia and a range of other cardiovascular disorders. New capabilities 
also include the use of machine learning models that accurately analyse 

medical images and can fill in for expensive medical expertise. For example, 
the IBM Watson and doctors from the University of Tokyo were able to 
diagnose a patient with a rare form of leukaemia that doctors had not detected.34 

Advanced technology can help alleviate the persistent lack of highly trained 
medical professionals and researchers, especially in remote rural areas of 
developing countries. Artificial intelligence applications have also helped 
expand general health services to rural areas, especially in women’s health. For 
example, the early detection and prevention of breast cancer has significantly 

improved survival rates using prediction models that apply machine learning.35 

36. Goal 6: Clean water and sanitation. Emerging technologies have 

facilitated the quest to provide access to clean water and sanitation in less 
developed countries. In a world where 1 in 10 people do not have access to 
clean drinking water and 2.4 billion people do not have access to sanitation 

facilities,36 the Internet of things has stepped in to help. The use of sensors and 
smart water meters are helping to remotely monitor water quality and quantity. 

It is reported that more than 1,000 sensors have been installed on water pumps, 
latrines and hand-washing stations in 15 countries. 37  Using multispectral 
remote-sensing techniques, space applications have also helped map the 

changes in surface water and support programmes for integrated water 
management. Water and snow tends to be easily detected. Several countries 
already regularly monitor the expansion or shrinkage of water bodies during 
the agricultural growing season as an indication of possible water hotspots 

where emergency reserves may be needed. This method can be easily adopted 
and at minimal cost in many countries, complementing other drought or flood 

monitoring and early warning activities. 

37. Goal 7: Affordable and clean energy. Reliable access to electricity is a 
prerequisite for sustainable development. Faced with an increasing demand for 

renewable energy, countries in the region may benefit from artificial 
intelligence in hybrid energy system optimization. 38  The introduction of 
artificial intelligence into power grids allows for data collection that can help 

both consumers and producers better understand the dynamics of electricity 
use, allowing for greater storage as well as transmission capacities. By 
optimizing the quantity of energy consumed, cost reductions and 

environmental benefits can be achieved for win-win outcomes.   

                                                             

34  Organization for Economic Cooperation and Development, OECD Digital Economy 
Outlook 2017 (Paris, 2017). Available from www.oecd.org/internet/oecd-digital-
economy-outlook-2017-9789264276284-en.htm. 

35  Min-Wei Huang and others, “SVM and SVM ensembles in breast cancer prediction” 
Public Library of Science One, vol. 12, No. 1 (6 January 2017). Available from: 
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0161501. 

36  UNICEF and WHO, Progress on Sanitation and Drinking Water: 2015 Update and 
MDG Assessment (Geneva and New York, 2015). Available from 
http://apps.who.int/iris/bitstream/10665/177752/1/9789241509145_eng.pdf. 

37  Devex, “The 'internet of things' is narrowing the gap between data and action”, 13 
June 2016. Available from www.devex.com/news/the-internet-of-things-is-
narrowing-the-gap-between-data-and-action-88243. 

38  Seyed Mojib Zahraee, Morteza Khalaji Assadi and Rahman Saidur, “Application of 
artificial intelligence methods for hybrid energy system optimization”, Renewable 
and Sustainable Energy Reviews, vol. 66 (December 2016), pp. 617–630. 
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38. Goal 8: Decent work and economic growth. Perhaps the most 
significant foreseeable negative short-term impact of artificial intelligence and 
automation will be felt by the labour market. In the long run, however, artificial 

intelligence and related technologies are expected to complement labour while 
raising output and productivity. These views are contested, however. ESCAP 
research suggests the following key considerations. A 2016 World Economic 

Forum report, perhaps the most recent comprehensive analysis, predicts that 
artificial intelligence and automation will displace 5 million jobs in major 
developed and emerging economies by 2020.39 The report estimates that 7.1 
million jobs could be lost through automation. According to McKinsey, 
78 per cent of predictable physical work (for example, welding and soldering 
on an assembly line) and 25 per cent of unpredictable physical work (for 
example, construction and forestry) can be automated by adapting currently 

available technology. 40  At the same time, positive developments are also 
anticipated. A new blend of machine-human interactions, in a much more 
automated and therefore intelligent way, will see the emergence of a whole 

new set of education, knowledge and skills requirements. According to 
analysis by PwC using data from the United States Bureau of Labor Statistics, 

the most robotics-intensive manufacturing sectors in the United States 
(automotive, electronics and metals) already employ about 20 per cent more 
mechanical and industrial engineers and nearly twice the number of installation 

maintenance and repair workers than less robotics-intensive manufacturing 
sectors. Interestingly, these robotics-intensive sectors also tend to have a higher 
proportion of production-line workers, and these workers earn higher wages 
than those in sectors that are less robotics-intensive.41 Artificial intelligence is 

predicted to be a positive job motivator, too. One example of a newly created 
job is that of data scientist, who structures significant data volumes collected 
by big data analyses.42 This is just the beginning: automation in the services 

sectors is the next frontier of change.  

39. Goal 9: Industry, innovation and infrastructure. A key concern for the 

Asia-Pacific region, given the well-established evidence that it is the most 
disaster-prone region in the world, is how to build infrastructure resilience.43 
Emerging technologies such as cloud computing that are already widely 

adapted by developed countries and enterprises may be the most reliable for 
storing data in disaster-prone areas. Researchers have also suggested the use 
of cloud computing infrastructure for detecting environmental disasters early 

                                                             

39  World Economic Forum, The Future of Jobs: Employment, Skills and Workforce 
Strategy for the Fourth Industrial Revolution (Geneva, 2016). Available from 
www3.weforum.org/docs/WEF_Future_of_Jobs.pdf. 

40  McKinsey Global Institute, “Artificial intelligence: the next digital frontier?” 
(McKinsey and Company, 2017). Available from 
www.mckinsey.com/~/media/McKinsey/Industries/Advanced%20Electronics/Our%2
0Insights/How%20artificial%20intelligence%20can%20deliver%20real%20value%2
0to%20companies/MGI-Artificial-Intelligence-Discussion-paper.ashx. 

41  PwC, “The new hire: how a new generation of robots is transforming 
manufacturing”, September 2014. Available from 
www.pwc.com/us/en/industries/industrial-products/library/robotic-trends-changing-
manufacturing.html. 

42  International Bar Association Global Employment Institute, “Artificial intelligence 
and robotics and their impact on the workplace”, April 2017. Available from 
www.ibanet.org/Document/Default.aspx?DocumentUid=c06aa1a3-d355. 

43  Disasters without Borders: Regional Resilience for Sustainable Development – Asia-
Pacific Disaster Report 2015 (ST/ESCAP/2730). Available from 
www.unescap.org/publications/asia-pacific-disaster-report-2015. 
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and monitoring environmental conditions.44 Similarly, the Internet of things 
linked up with space data has been used to enhance the region’s resilience to 
disasters, particularly through real-time monitoring of hazards and risk 

assessment. 45  Methods based on artificial intelligence, such as neural 
networks, have been successfully applied to regional flood frequency analysis, 
which is critical for the design, planning and operation of infrastructure 

projects such as bridges and dams.46 

40. Goal 11: Sustainable cities and communities. Many countries in Asia 
and the Pacific are investing in smart cities that harness the digital components 
of artificial intelligence to improve urban policies and operations. This is 
important given that the megacities of Asia are in coastal areas. A wide range 
of smart urban infrastructures – such as buildings including homes, hospitals 
and schools – with smart power grids and transportation networks have 

emerged. Smart cities are at a nascent stage, and as they increasingly leverage 
artificial intelligence technologies, big improvements in safety, security and 
energy efficiency are expected. The potential in the transport sector, as one of 

the sectors with the highest negative environmental externalities, is significant. 
For one, artificial intelligence and related technologies have been found to be 

effective in reducing chronic traffic congestion in megacities through the 
introduction of live sensors and analysis of traffic data for optimizing traffic 
signals. In addition, artificial intelligence can also be used in combination with 

geospatial and crowdsourced information for much more accurate information 
on settlements, both formal and informal, and general services including the 
condition of infrastructure networks. One innovative example worth 
mentioning is that of light detection and ranging, which uses laser light by 

emitting a signal, often ultraviolet, visible or near-infrared light, and then 
receiving that signal to create a three-dimensional point cloud. Many countries 
in the Asia-Pacific region are using light detection and ranging technology to 

map cities, including open spaces and underground spaces, for town-planning 
purposes. The data generated from this can create simulated models of the real-

world landscape through minimally invasive means, that can be analysed 
within a geospatial environment. This type of data can be valuable in informing 
decision-making at the municipal level, and provide augmented reality 

perspectives or live walk-through demonstrations of places and areas of 

concern for risk-sensitive infrastructure development.47  

41. Goal 13: Climate action. Immediate action is required for climate 
change adaptation, and emerging technologies have the capability to advance 
the Paris Agreement agenda. The Goal and the action needed are significant, 
and beyond the scope of the present document; here, the focus is on the 
intersection of scientific data and satellite information, and the opportunities 

                                                             

44  Sinung Suakanto and others, “Environmental and disaster sensing using cloud 
computing infrastructure”, in Proceedings of the 2012 International Conference on 
Cloud Computing and Social Networking, 2012. Available from 
http://ieeexplore.ieee.org/document/6215712/. 

45  ESCAP, “ICT in disaster risk management initiatives in Asia and the Pacific”, 2016. 
Available from 
www.unescap.org/sites/default/files/ICT4DRR%20Iniatives%20in%20Asia-
Pacific_0.pdf. 

46  Kashif Aziz  and others, “Flood estimation in ungauged catchments: application of 
artificial intelligence based methods for Eastern Australia”, Stochastic Environmental 
Research and Risk Assessment, vol. 31, No. 6 (August 2017), pp. 1,499–1,514. 

47  National Ocean Service, National Oceanic and Atmospheric Administration, United 
States Department of Commerce, “What is LIDAR?”, 10 October 2017. Available 
from http://oceanservice.noaa.gov/facts/lidar.html.  
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that it offers to identify various air pollutants, such as nitrous oxide, sulphur 
dioxide, ammonia, carbon monoxide and some volatile organic compounds. 
Some work on determining particulate matter has been undertaken based on 

aerosol optical depth data, which refers to the degree to which aerosols prevent 
the transmission of light through a vertical column of atmosphere. A 
combination of ground-level monitoring with satellite information will prove 

far more valuable for validating and improving the quality and accuracy of air 
pollution monitoring systems and emission inventories in general. Future 
modelling and research techniques need to be developed, including 
meteorological and climate information, together with new satellite, unmanned 
aerial vehicle and ground-based sensors. These will be able to help with 
monitoring, modelling and even forecasting pollution levels, which can guide 
policy- and decision-making to reduce the environmental impacts. Over time, 

particularly given the increasing burden of disease due to air pollution in Asian 
cities, products or services targeting air pollution may improve the well-being 

of people, especially poor people. 

42. Goal 14: Life below water. To ensure the sustainability of life below 
water, machine learning can be used to simultaneously process various data 

sources, such as climate and marine data and the movement of fishing vessels, 
and provide recommendations to protect marine ecosystems. Various 
technologies related to artificial intelligence have been developed in marine 

resource management in the region.48 Phytoplankton, an important source of 
fish food, can be monitored from space with ocean colour instruments that 
detect chlorophyll in marine environments, an important indicator of 
phytoplankton levels and productivity. More recently developed Earth 

observation sensors are also able to monitor more rapid events such as algal 
blooms and pollution in the form of suspended particles, oil spills and other 
dissolved particles. Hyperspectral imagers can map water quality and detect 

features of coastal and coral reef habitats. Combining this information with sea 
surface temperature greatly benefits modern fisheries. Even illegal fishing 

activities can be monitored using space applications, and in the United States 
these tools are being used to locate and remove lost or abandoned fishing nets, 
which can cause serious damage to marine wildlife.49

 

43. Goal 15: Life on land. Space applications have great potential to 
support programmes to halt land degradation and deforestation, and support 
reforestation and restoration of ecosystem services. Optical imagers are 
generally used for vegetation, agricultural and forestry purposes, and can help 
with the early detection of forest degradation and deforestation. They have also 
been used for tracking wildlife corridors and mapping conservation areas – 
though they have limitations in being able to detect wildlife in open areas only 

and require more detailed information to identify the types of animals – and 
could be supported by on-the-ground monitoring systems. One key challenge 
is to secure appropriate data to better understand the interrelationships across 

the three dimensions of sustainable development as well as the levels of 
intervention. Artificial intelligence is increasingly making it possible to 
efficiently link geospatial data (including environmental data) with big data on 
human behaviours that will greatly improve their relevance for policy- and 

                                                             

48  Gerard Sylvester, ed., Success Stories on Information and Communication 
Technologies for Agriculture and Rural Development (Bangkok, Food and 
Agriculture Organization of the United Nations, 2015). Available from 
www.fao.org/3/a-i4622e.pdf. 

49  ACIL Allen Consulting, “The economic value of Earth observation from space: a 
review of the value to Australia of Earth observation from space”, September 2010. 
Available from www.acilallen.com.au/cms_files/ACILAllen_Earth2013.pdf. 
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decision-making processes. Of particular value is the contribution of such data 
to the collective management of disaster risks in Asia and the Pacific. Since 
2017, ESCAP has been developing a set of statistical geospatial data and 

indicators as an analytical tool to measure and monitor the progress of 
implementation of disaster-related Sustainable Development Goals, with 
Central Asian countries as a pilot. These indicators can significantly improve 

the statistical accuracy of the already established Goals indicator framework, 
the quality of official statistics and population censuses, and the measuring and 
monitoring of the Goals.50 Accordingly, they will support policymakers and 
technical officials of member States in preparing more effective policies and 
action for disaster risk reduction, prevention and mitigation of human suffering 
and economic and environmental damage. Early warning systems have also 
greatly benefited from the combination of the numerical weather prediction 

model and big data applications to address the complexity of typhoons in 
changing climate scenarios. Notably, during Typhoon Meranti in September 
2016, which was one of the most intense tropical cyclones on record at 315 

kilometres per hour, the numerical weather prediction model and big data 
applications enabled a very precise and impact-based forecast that resulted in 

the timely evacuation of communities at risk and saved thousands of lives.  

IV. Key enablers 

44. As discussed, the potential in this area is tremendous. To achieve that 
potential, there are a number of key enablers that will require special policy 

attention in Asia and the Pacific, as described in the following paragraphs. 

45. Knowledge and skills. Globally, the shortage of highly skilled workers 
could exceed 40 million by the year 2020 as rapid technological change 
outpaces educational achievement.51 The skills gap in 2017 was acute,52 with 

the areas of artificial intelligence, business process automation, the Internet of 
things and cybersecurity featuring prominently. Furthermore, the real wage 
between high- and low-skilled workers is widening.53 An ESCAP study on ICT 

education at institutes of higher learning in five selected Asian countries found 
that information technology curriculums and programmes at universities were 

not fully ready to incorporate emerging technologies.54 

46. Broadband connectivity. As outlined in the above sections, the 
transformative potential of technological advances will rely on the 

                                                             

50  Department of Economic and Social Affairs, “Global Forum on the Integration of 
Statistical and Geospatial Information: summary report – New York, 4 and 5 August 
2014”. Available from http://ggim.un.org/meetings/2014-
3rd_HLF_Beijing/documents/Summary-
Report%20of%20the%20Global%20Forum.pdf. 

51  Asia-Pacific Economic Cooperation, “Big data analytics in critical demand across 
APEC”, 21 June 2017. Available from 
www.apec.org/Press/Features/2017/0620_DSA. 

52  CompTIA, “IT industry outlook 2017”, 2017. Available from www.bcntele.com/wp-
content/uploads/2017/02/BCN-research-report-comptia-it-industry-outlook-2017-
vfinal-2.pdf. 

53  Claudia Goldin and Lawrence F. Katz, “The race between education and technology: 
the evolution of US educational wage differentials, 1890 to 2005”, National Bureau 
of Economic Research Working Paper, No. 12984 (Cambridge, Massachusetts, 
National Bureau of Economic Research, 2007). 

54  ESCAP, “Planning processes, policies and initiatives in ICTD education at 
institutions of higher learning in Asia and the Pacific”, 2017.  
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development of reliable, resilient and affordable broadband connectivity in the 
region. As the digital traces become the source of big data on which decision-
making by Governments and companies is made, a worrisome trend is that the 

actions and needs of those who are digitally invisible will not be captured.55 
The digital divide can thus cascade into many policy-induced societal divides 
if not properly addressed. A comprehensive discussion on the nature of the 

digital divide and the Asia-Pacific information superhighway can be found in 
document ESCAP/74/15. 

47. Innovation-led investment. According to research conducted by 
McKinsey, investments in artificial intelligence have played a key role. Such 
investments have been growing rapidly, and it is mostly the large technology 
companies, as well as venture capital and personal equity funds, that have been 
at the forefront. 56  In 2016, technology companies invested approximately 

$20 billion to $30 billion on artificial intelligence, while start-ups received 
funding amounting to $6 billion to $9 billion to grow their artificial intelligence 
businesses. Unsurprisingly, machine learning was a major area of all the 

investments, and improvements in their operational business processes as well 
as customer services were achieved.  

48. Cybersecurity. With the introduction and sophistication of frontier 
technology, cyberattacks and cybercrimes have increased not only in number 
but also in magnitude and complexity (figure VI). Privacy and personal data 

breaches are of concern owing to individuals’ increased dependence on the 
Internet of things. The extent to which such attacks will cause widespread 
disruption and possibly catastrophic systemic failures is difficult to determine, 
given the limited understanding of the potential as well as the dark side of new 

technologies. Nevertheless, it is highly probable that these vulnerabilities will 
continue to impact society and economy in multiple ways, from fraud to theft 
through stolen bank accounts, stolen identities and diminished prospect of 

investment. On the other hand, artificial intelligence may also help to prevent 
such attacks in the future. Artificial intelligence may be especially helpful in 

identity analytics, malware detection and incident response.  

                                                             

55  Justin Longo and others, “Technology use, exposure to natural hazards, and being 
digitally invisible: implications for policy analytics, Policy & Internet, vol. 9, No. 1 
(March 2017), pp. 76–108.  

56  McKinsey Global Institute, “Artificial intelligence: the next digital frontier?”. 
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Figure VI 
Number of cyberattacks reported and verified in the media, selected Asia-

Pacific countries and areas, 2013–2017 

 

Source: ESCAP calculations based on data from Gemalto Breach Level Index, 
Information is Beautiful. Available from https://docs.google.com/spreadsheets/d/1Je-
YUdnhjQJO_13r8iTeRxpU2pBKuV6RVRHoYCgiMfg/edit#gid=1 (accessed 
October 2017). 

Notes: Breach Level Index data reported to June 2017. Instances of accidental 
loss were ignored. Data on Pacific developing States relates to Samoa and Nauru. 

V. Technology and space applications outlook: policy 

implications for Governments 

49. Clearly the challenges are as daunting as the opportunities are 

compelling. There is a need for member States to work in partnership with each 
other to transform the challenges into opportunities by proactively preparing 

for their effects and impacts. The world is fast-changing, and even as it 
becomes more hyperconnected, it is more fragmented. The time to shape the 
impact of innovation for a future that we want is now. 
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50.  The development of broadband infrastructure is an essential 
prerequisite for the development and uptake of frontier technologies and their 
application for the achievement of the Sustainable Development Goals. 

ESCAP has been working with its member States and partners to implement 
the Asia-Pacific Information Superhighway initiative, which promotes 

improved regional broadband connectivity.  

51.  Coordinated engagement of the private sector and think tanks to 
resolve rapidly emerging gaps in skill sets is needed. By engaging with the 
private sector, universities and research institutes across the region can tailor 
their education and research programmes to market demand, and link-ups with 
and among Governments are equally important for policy coherence and 

coordination, investment and funding for research in cutting-edge issues.  

52. Furthermore, to support the expansion of frontier technology 

ecosystems, consideration needs to be given to formulating new-generation 
regulations that are less restrictive for some purposes and more restrictive for 
others. For example, lessening obstacles for start-ups and tax rebates or other 

incentives for entrepreneurial development – especially for youth, who are 
often the pioneers in the development of frontier technologies and emergence 

of new business models – would seem desirable. Cyberattack risks present 
particularly vexing challenges for regulatory policy. At a minimum, globally 
coordinated and legally binding policy interventions are crucial, while bottom-

up, self- and peer-imposed disciplines and ethical standards can be an 

important complement.   

VI. Issues for consideration by the Commission 

53. The Commission is invited to provide the secretariat with guidance on 

its future programme direction, including as follows. 

54. ESCAP could enhance collaboration among member States and 
between member States and regional and international partners to prioritize 
investments in broadband infrastructure, particularly in least developed 

countries, landlocked developing countries and small island developing States; 
and draw from best practices around the world that have reduced the costs of 

building broadband infrastructure, especially in rural underserved areas.  

55. ESCAP could also enhance cooperation among member States to 
strengthen access to and use of space-based data and geospatial information in 
supporting the implementation of the Sustainable Development Goals more 
broadly. The Asia-Pacific Plan of Action for Space Applications (2018–2030), 
currently under preparation for consideration and adoption during the third 
Ministerial Conference on Space Applications for Sustainable Development in 

Asia and the Pacific, could provide an opportunity for member States to define 
and augment the role of space applications in achieving the Sustainable 
Development Goals and ensuring coherence with the regional road map for 

implementing the 2030 Agenda for Sustainable Development in Asia and the 
Pacific.  

56. Furthermore, ESCAP could continue to serve as a forward-looking 
intergovernmental and multi-stakeholder platform on frontier technologies and 
their society-wide fusion. Through research and prospective policy analysis, 

ESCAP could support countries in their policy-planning for the challenges and 
opportunities ahead. Furthermore, in close collaboration with the Regional 
Committee of United Nations Global Geospatial Information Management for 
Asia and the Pacific, the secretariat could support the development and 
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dissemination of cutting-edge findings, such as on how big data from satellites 

would help with the implementation of the Sustainable Development Goals.  

57. The Committee on Information and Communications Technology, 

Science, Technology and Innovation, the Commission and other forums, at the 
request of members as well as United Nations entities, would serve as 
mechanisms for the dissemination of findings and regional consensus-building 

on common challenges, opportunities and policy responses.  

58. Capacity development across the whole of Government on the 
implications of these developments remains important. In this regard, the well-
recognized programmes of the Asian and Pacific Training Centre for 
Information and Communication Technology for Development and the newly 
established Asian and Pacific Centre for the Development of Disaster 
Information Management could support awareness-raising and improved 

understanding of these impacts. Embedded in the ESCAP programme, the 
regional institutions would be concerned with institutional and human capacity 
development at the intersection of digitally-driven technologies, big data and 

geospatial services. 

______________________ 


