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INFLUENCE OF GLOBAL WARMING ON INDUS WATER
TREATY
Lt Cdr Aqeel Iftikhar T.Bt PN*
ABSTRACT
Pakistan and India shared rivers of Indus Basin at the time of
independence in 1947, which later transpired into a major fault line
in relations between both countries. World Bank was able to play
a significant role in brokering Indus Water Treaty in 1960 which
assured water availability to them. Since then, major water demand
and water supply factors have significantly changed. Global
warning has been the source of changing weather patterns over the
wider Indus river system. Existing and predicted weather patterns
in Upper Indus Basin were assessed for temperature, precipitation,
glacial dynamics and hydrology for future water availability.
Moreover, enhanced water demand due to growing population,
urbanization, agriculture dependencies and their effect on Indus
Water Treaty were analysed as well. Under such dynamic factors,
policy improvements for continuation of Indus Water treaty have
been proposed in the paper.

Keywords:
Indus Water Treaty, Global Warming, Depleting Glaciers,
Precipitation Trends in UIB, Rising Demand of water in Pakistan.

*Lt Cdr Aqeel Iftikhar T.Bt PN was commissioned in January 2006.The
author completed his Bachelor of Engineering (Avionics) in 2008 and has
been the head of Naval Air Arm.The author is a graduate of 48th PN Staff
Course.
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INTRODUCTION
In 1960, Pakistan and India signed a historic Indus Water Treaty
(IWT), which has withstood the test of time.¹ The treaty was
sponsored by the World Bank and gave exclusive rights to Pakistan
on the eastern rivers Jhelum, Chenab, Indus and India on western
rivers Ravi, Sutlej, Beas originating in the Upper Indus Basin (UIB).²
IWT thus ensured water security for both Pakistan and India.³ The
Indus Basin ranks among the biggest basins of the world in terms of
human dependency. Large cities are in the basin, including Amritsar
and Hyderabad in India; Faisalabad, Islamabad, Karachi, Lahore,
Multan, Peshawar, Quetta, Rawalpindi, and Sukkur in Pakistan.⁴
Water mismangement, population growth and river pollution along
with global warming affect the natural weather cycle. Water from
snow melt in the Himalayas and Karakoram is the source that feeds
the river system of Pakistan and India.⁵ Thus, there is a strong
relation between winter precipitations, summer temperature and
water flow in the rivers. Homer-Dixon’s work in “Environment,
Scarcity & Violence” is careful to point out that the effects of
environmental scarcity are indirect and act in combination with
other social, political, and economic stresses.⁶
UNDERSTANDING RELATIONSHIP BETWEEN UPPER INDUS
BASIN AND INDUS WATER TREATY
Indus Basin is shared between five countries, namely Pakistan,
Afghanistan, China, Nepal and India. The largest portion of basin
i.e. 52.48% is in Pakistan and the second largest portion with India
i.e. 33.51%.⁷ The main rivers include tributaries of Beas, Ravi and
Sutlej which serve the water requirements of India while Swat,
Gilgit, Chitral, Hunza, Shyok, Shigar, Indus, Shingo, Jehlum, Astor,
and Chenab serve Pakistan’s water requirement and Kabul River.
Indus Basin’s area in Nepal of 10 Sq.Km is negligible. Basin’s 45%
area is below 1,000 meters(m) Above Sea Level (ASL).⁸ The other
half is at altitudes upto 8,000 m ASL.
In 1947, India became the upper riparian with control over canal
head works supplying water to vast areas of lower riparian Pakistan,
directly affecting 8% of its cultivated areas. After negotiations
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mediated by World Bank, India and Pakistan signed Indus Water
Treaty in 1960. It gave exclusive rights to India on Ravi, Beas and
Sutlej while Pakistan gained rights on Indus, Jehlum and Chenab.⁹
As per the provisions of IWT, Pakistan shall receive unrestricted
use of water of Western rivers which India is under obligation to
let flow as per Article III¹⁰ except for uses restricted in paragraph
5 of Annexure C, which includes domestic use, non-consumptive
use, agricultural use (limited as per Annex C of IWT),¹¹ generation
of hydroelectric power and storage works.¹⁰ India is allowed to
withdraw 1850 cusecs water for irrigation in addition to irrigation of
6,695,000 acres of cropped area.¹² Only 0.5 million acres are being
irrigated by India from the additional capacity which means that
India still has the legal right to draw more water for irrigation of 6.1
million acres.¹³
UNDERSTANDING RELATIONSHIP BETWEEN UPPER INDUS
BASIN AND GLOBAL WARMING
Pakistan’s fresh water sources are
primarily the western rivers of
Upper Indus Water Basin (UIB) and
the underground aquifers. Both the
resources are primarily dependent
on glacial/ ice melts. Snow, glaciers
and permafrost subsequently rely
on atmospheric conditions for
melting and restoring. UIB exists
in a fragile balance due to changing
weather patterns.
Changes of
1°C in weather cycles can create
conditions of drought, floods,
hurricanes, typhoons. Hence the
global warming phenomenon is
challenging the water security of
Pakistan, which was once achieved
through the Indus Water Treaty.
The upper Indus Basin includes the mountainous terrains of
Karakoram, Hindu Kush and Himalayan mountain ranges. High
3

Hindu Kush range, is mostly located in Northern Pakistan and
Afganistan’s Nuristan and Badakhshan provinces. Karakoram is a
large mountain range that exists between Pakistani, Indian, and
Chinese regions of Gilgit-Balistan (Pakistan), Ladakh (India), and
Xinjiang region (China). While the Himalayan range is south of the
Karakoram with its runoff feeding Chenab and eastern rivers UIB.¹⁶
The glacier melt in summer provides water in the rivers while the
winter replenishes the ice reserves of glaciers.
Various researchers have calculated glaciated areas in Karakoram,
Hindu Kush and Himalayan regions. However the division of
area between Pakistan and India was not encountered during the
course of research. A summary of the glaciated areas contained in
mountain ranges is summarized below.
Mountain range
Hindu Kush, Himalaya and
Karakoram
Hindu Kush and Himalayas
Himalayas
Himalayas
Karakoram

Glacier covered area
59,000 km2
30,150 km2 (11% of area)
33,050 km2
33,150 km2(17% of area)
15,670 km2 (37% of area)

Table 1: Made by author
Northern Areas of Pakistan have 5,218 glaciers with an area of
15,040.8 Sq Km, or 11.7% of the total area, as identified in Pakistan
Agricultural Research Council’s study (2005). Total glaciated area
in Upper Indus Basin within the Chinese and Indian territory is
about 22,000 Sq Km.¹⁷

Figure 2: Pakistan Agriculture Research Council Study (2005)¹⁵
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Both Pakistan and India realize the importance of Upper Indus Basin
and are constantly trying to ensure water security for years to come.
India has been constructing various dams on the Eastern as well as
Western rivers originating in UIB to conserve water and generate
power. At the time of signing the treaty, India had 6 operational
hydro projects while 8 were under construction and since then, the
number of dams on western rivers has grown to be 54.¹⁸ It may be
inferred that India is gearing up to meet the challenge of Global
warming while remaining within IWT. Engineer Usman-e-Ghani
who visited India to review controversial dams in on 27th Jan 19
said that in the wake of a dry season, the Indian dams will have a
cascading effect and will literally run Pakistan dry.¹⁹
IMPACT OF GLOBAL WARMING ON UIB
Temperature Changes
Pakistan Metrological Department has established various
metrology stations in mountain ranges in the Karakoram and Hindu
Kush Mountains of the Upper Indus Basin (UIB). Data analysis
from such station shows some interesting patterns. An increasing
trend in Winter mean and maximum temperature is seen while a
decreasing trend is Summer mean and minimum temperatures is
observed. Indian monsoon is believed to be the primary cause of it.
These patterns are in contrast with the Global Circulation Model
(GCM) and Durinal Temperature Range (DTR).²⁰
Temperature data at various stations of Northern Pakistan was
sourced from PMD. The study conducted by Fowler and Archer
considered time till year 2000. This research paper further evaluates
the trend till 2015.
There is a general consistency with the results evaluated in previous
research.

Graph 2: Gilgit temperature in
centigrade, elevation 1460m

Graph 1: Skardu temprature in
centigrade , elevation 2317m

5

Graph 4: Gupis Temperature in
centigrade, elevation 2156m²¹

Graph 3: Astore Temperature in
centigrade, elevation 2168m

Glacier Dynamics
Reduction of Glacier size in mountain areas is a clear manifestation
of global warming, depicting cumulative glacier-length and volume.
Several references to Goudie et al. 1984 based on historical data of
glacier fluctuations in the Himalayas and the Karakoram indicated
that glaciers were advancing in late nineteenth and early twentieth
century. However, by late 1990s, glaciers which were located in
central Karakoram began expanding.²²
However glaciers in Indian Himalayas are generally retreating since
recording of data in 19th century. The Kumdan glaciers in the upper
Shyok valley showed exceptional behaviour with decrease. Published
records suggest that glaciers longer than 15 km are retreating at a
rate of 20 m/annum with few exceptions e.g., Miyar and Gangotri
glaciers.²³ Furthermore, an acceleration of these recession rates of
glaciers with runoff in the Parbati, Baspa and Chenab basins was
observed. The decrease has increased significantly picked up in
later part of the 20th century.²⁴
Different researches considered for building this narrative on
glaciers with runoff in Indus Basin are mentioned below:
Glaciers located in India:
• Decrease of 578 m occurred between 1990 and 2001 in volume of
Parbati glacier located in the western Himalayas.²⁵
6

• Four glaciers in the Baspa basin which is a tributary of river Sutlej
are undergoing terminal retreat.²⁶
• Overall decline of 21% in area of 466 glaciers in the Himalayan
basins of Baspa, Parbati and Chenab rivers was observed.²⁷
• Chhota Shigri Glacier experienced significant increase in its mass
between year 1987 to 2004.²⁸
Glaciers located in Pakistan:
• Siachen glacier's retreat of 8-10 m was recorded from 1995-2008.²⁹
Raikot glacier, Nanga Parbat massif experienced retreat between
the 1930s and 1950s followed by a marked advance between 1950s
and 1980s. 1992 onwards, relatively stable situation exists.³⁰
• Based on Metrological data by PMD and WAPDA, glaciers of UIB
region are thickening.³¹
Rainfall and Snow
In western Himalayas, snowfall starts at an elevation of about
1,300 m and at about 3,000 m the percentage of solid and liquid
precipitation is equal. At altitudes below 3,000 m, rainfall dominates
annual precipitation, and above 3,000 m snowfall dominates.³²
Winter replenishes snow over the northern mountains, which melts
in early summer thus resulting in sustenance of river flow for power
generation and irrigation before of the summer monsoon. Rains in
monsoon contribute 20% to 30% of annual precipitation in the UIB.
No significant change in monsoonal precipitation contribution was
observed at PMD.
It was found at PMD that the number of snow days increase with
elevation while the intensity decreases. January and February are
the months receiving most snowfall. In winter, freezing conditions
extend down to the valley floors of the Hunza valley.
7

Data was accrued from PMD which was recorded over seven
northern met observatories.³³ It was found that wet season
dominates the UIB from December to May, reaching maximum in
March–April, while in earlier years the peak used to be in February–
March. Trends could not be generated as the data does not show a
consistent trend with respect to annual rainfall.

Graph 5: Precipitation in mm³⁴

Hydrology
Water discharge in Indus River and
its tributaries show high seasonal
variation. Mean annual flow is
approximately at 2,425 cubic meters
per second (m3/s) over a period of
1969 to 2001, which varies from 80%
to 130% annually.³⁵ Glacial melt has
a variation of 20–50 times discharge
values between summer and
Figure 3: The figure depicts the various demarcations of the Indus River ³⁶

winter season. Abrupt changes in river flow can be monitored
between a sunny and cloudy weather. Maximum flows at flow
observation stations are between June and August. Runoff in June is
attributed to snow, while the runoff in July to August is attributed to
glacial melt. Melting snow and glaciers coincide with the monsoon,
8

therefore masking the runoff calculations as informed by PMD.
A linear relationship between summer and spring temperatures
and runoff in the rivers Hunza and Shyok revealed a predicted
reduction of 20% in runoff. Due to the reduction of 1°C in valley
in mean summer temperature since 1961, the downward trend in
runoff and summer temperature is consistent with the thickening/
expansion of Karakoram glaciers, in contrast to widespread decay
and retreat in the eastern Himalayas.³⁷ This also goes on to suggest
that western Himalayas are showing a different response to global
warming than other parts of the globe. However, a shift in snow
maxima has been observed from January to February during 2000
to 2010.³⁸
However, retreating Himalayan glaciers, however, may cause water
shortages in few decades.³⁹ Chenab tributaries will be affected the
most, primarily due to the prevailing global warming trends.
DEMOGRAPHIC CHANGES AND FORECASTED WATER
REQUIREMENT
The United Nations publishes data of projections for all countries.
Methods of projection are standardized.⁴⁰

Graph 6: Comparison of the population of Pakistan and India, their water
consumption and predictability

Pakistan's population was 48 million at the time of signing. Within
sixty years it has increased to 205 million. The projected increase
by 2060 of Pakistan is said to be 333 million and that of India to 1.7
billion.
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Urbanization
Another challenge lurking in the hindsight is of urbanization.

Graph 7: Population predictability of Pakistan and India⁴²

FORECASTED WATER REQUIREMENT FOR HUMAN
CONSUMPTION
According to World Health Organization’s (WHO) estimates, an
average of 20 liter of water per person is the minimum requirement
for personal and food hygiene. Hence the minimum human
consumption of water in Pakistan, which was 0.96 Billion liters in
1960 will explode to 6.7 Billion Liters of water in year 2060.⁴³
Currently in Pakistan, 60% of population has access to drinking
water, 51% of population has access to sanitation and 20% of
population has access to hygiene facilities as per WHO⁴⁴ standards.
In 1947 per capita availability of water was 5000 cubic meters, by
2014 it reduced to 1200, and now it is even less than 800 cubic
meters.⁴⁵
AGRICULTURAL DEPENDENCE ON WATER
Agriculture contributes 18.9% to GDP and provides 42.3%
employment.⁴⁶ It is dependent on western rivers of the Indus basin.
Water availability from 2008-2018:⁴⁷
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Actual Surface Water Availability (Million Acre Feet)
%age increase/
Period
Kharif
Rabi
Total decrease. over the
Avg.
Average
67.1
36.4
103.5
system usage
2008-09
66.9
24.9
91.8
-11.3
2009-10
67.3
25.0
92.3
-10.3
2010-11
53.4
34.6
88.0
-15.0
2011-12
60.4
29.4
89.8
-13.2
2012-13
57.7
31.9
89.6
-13.4
2013-14
65.5
32.5
98.0
-5.3
2014-15
69.3
33.1
102.4
-1.1
2015-16
65.5
32.9
98.4
-4.9
2016-17
71.4
29.7
101.1
-2.3
2017-18
70.0
24.2
94.2
-9.0
Source: Indus River System Authority⁴⁸
Rainfall record for crop production:
Rainfall Recorded During 2017-18 (in Millimeters)
Monsoon
Post Monsoon
Winter Rainfall
Rainfall (JulRainfall (Oct(Jan-Mar) 2018
Sep) 2017
Dec) 2017
Normal**
140.9
26.4
74.3
Actual
108.8
16.1
32.2
Shortage (-)/
- 32.1
-10.3
-42.1
excess (+)
% Shortage (-)/
-22.8%
- 39.0%
-56.7%
excess (+)
**: Long Period Average (1961-2010)⁴⁹
Source: Pakistan Metrological Department
Water limitation to increase the agriculture yield is managed by:
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• Better management practices have been adopted.
• Better fertilizers are available.
• Hybrid seeds are being used by farmers on a wide scale.
In Pakistan, on average 73% of water flow from the Indus is routed
to canal systems; already indicating a highly stressed system.
Furthermore, in the drought years such as occurred from 2000 to
2003, virtually the entire flow was abstracted leaving only a trickle
to support the ecology and to limit salt water intrusion on the lower
river and to reach the Arabian Sea.⁵⁰
200
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Figure: Data from 1975-2004 ⁵¹

DEDUCTIONS FROM THE DEMAND AND SUPPLY FACTORS
INFLUENCING IWT
Chairman WAPDA Lt Gen (R) Muzammil Hussain views that
IWT is the only practical way ahead irrespective of challenges.⁵²
Climate change’s impact on UIB was considered in three regimes
of hydrology; melting of winter snow, glacial melt and rainfall.
Decline in summer temperatures and other factors did not provide
strong evidence in favor of reduction of water sources. Changes in
Himalayan/ Hindukush and Karakoram glacier mass presented
mixed results. Analysis and understanding of linkage of climate,
glaciology and runoff is still far from complete. Temperature and
precipitation remain the dominant player in determining water
12

flow of Indus river system. Precipitation phenomenon is connected
to global patterns of El Nino and La Nina cycles.
Valleys of UIB have shown a contrary behavior to temperature
variations predicted in global circulation models (GCM). Summers
were generally found to be cooler while the winter temperature was
increasing gradually.
Glaciers feeding the majority of western rivers of Indus water
system were found to be stagnant or increasing in Karakoram and
depleting at slow rates in the Himalayas. However, glaciers feeding
the Indian rivers in the eastern mountain ranges were shrinking.
Therefore it may seem that glaciers in Pakistan’s territory are
sustaining, the steady rise in temperature will trigger the meltdown
of glaciers in times to come.
India has 50% of its population employed in agriculture with 18%
contribution to its GDP while Pakistan’s agriculture contributed
21% to national GDP while employing 43% of labour. Hence both
countries rely heavily on agriculture which requires timely provision
of water. Negative effect on agricultural production will impact the
employment status exponentially.
EXPECTED TRENDS UNDER PRESENT CONDITION
Future trends can be predicted as follows:
Pakistan-Internal pressures affecting IWT
• Multiyear storage in the Indus Basin will remain limited.⁵³
• Water and food demands per capita will increase as population
increases.
• Reliance on groundwater resources will continue.
• Falling water tables and increased salinity in many places may
worsen.
• Various water entitlements for agricultural production between
13

provinces will remain strained.
• Low water-use efficiencies and agriculture productivity.
• Water and agricultural policy will remain dynamic due policy
shifts, both nationally and provincially.
• National and provincial development plans will continue to focus
on the role of infrastructure in addressing challenges of water and
food security.
• Regulations for consuming and discharging water from/ to rivers
will become more stringent.
State Interaction
In state interaction between Pakistan and India foreseen as a result
of global warming and rising socio-economic pressures are as
follows:
• Pakistan and India will blame each other for overconsumption of
water due to trust deficit.
• Pakistan and India will adopt the path of arbitration for most of
the disagreements over IWT.
• India will continue to build dams, thereby rise in blame game is
expected.
WAYAHEAD AND RECOMMENDATIONS
IWT is a 58 year old treaty and requires concrete decisions to
address the challenges.
Way Ahead:
• Major concern: Overcoming Trust deficit
During an interview with PMD Director Metrology and Engr Shams
ul Mulk it was revealed that both sides have mistrust. And since
14

the signing of the treaty have been reluctant to share data. This
is pertinent primarily, because of the global warming situation in
Himalays, Hinduskush and Karakoram.
• Capacity of Commission on Indus Water
Advice on technical and legal issues is provided by outsourced
government agencies. This creates friction among the government
bodies and also on the international forum. As pointed by Joint
Commissioner Usman Ghani these teams should be placed under
Indus Water Commissioner.
• Including Other Players
China constitutes 8% of the total Indus River Basin (FAO 2015).
Origin of Indus and Sutlej from the western Tibet Chinese territory
makes her an important player in years to come. To tackle the
effects of global warming China should be included to ensure noninterference in the Indus River tributaries.
• Cooperative Mechanism for Flexibility
Shocks of droughts, floods and other natural calamities have been
absorbed by the frame work of IWT. There are three sectors that
make a treaty more responsive to evolving water supply/ demand
dilemma.
• Drought/Flood Provisions
Natural calamities like floods and droughts are not unknown to
Indo-Pak region. Variability management stipulations are designed
to deal with climatic extremes such as droughts and floods. Thus,
the Indus water commissions may be flexible to deal with emergency
conditions.
• Including Weather Experts from IPCC in Indus Commission
Both India and Pakistan have a permanent commission. Inclusion
of neutral weather experts in the commission is need of the hour,
as it would also help in the future projects. and remove from need
15

till dynamics. Need was felt during the interaction with Joint
Commissioner to Indus water commission. Moreover, the climate
SMEs will help shape the projects to cater for future dynamics.
RECOMMENDATIONS
Following recommendations are:
Action Points for Bilateral engagement
• Cooperative mechanism for floods and droughts may be agreed
by both nations.
• Daily exchange of met station data by both sides.
• China may be included in IWT to ensure non-interference in
tributaries of Indus River in distant future.
Action Points for improvement in Commission on Indus
water
• GoP should improve the legal and technical expertise of
Commission on Indus Water.
• GoP may hire scientists from IPCC as advisors to Commission on
Indus Water to address global warming.
NOTES & REFERENCES
1 Vaid, Manish, and Tridivesh Singh Maini. “Indo-Pak Water
Disputes: Time for Fresh Approaches.” South Asian Journal of
Peacebuilding 4, no. 2 (2012). Accessed November 8, 2018. http://
wiscomp.org/peaceprints/4-2/4.2.5.pdf.
2 Briscoe, John, Usman Qamar, Manuel Contijoch, Pervaiz Amir,
and Don Blackmore. Pakistan’s Water Economy: Running Dry.
Oxford University Press, 2006.
3 “Indus Water Treaty 1960.” Accessed November 8, 2018. https://
treaties.un.org/doc/Publication/UNTs/Volume 419/volume-419-I6032-English.pdf.
16

4 “Islamic Republic of Pakistan: Glacial Melt and Downstream
Impacts on Indus Dependent Water and Resources and Energy.”
Asian Development Bank. July 2010. Accessed November 8, 2018.
http://lib.icimod.org/record/29300/files/FinalReport.pdf.
5 Ibid.
6 Fowler, H. J., and D. R. Archer. “Conflicting Signals of Climatic
Change in the Upper Indus Basin.” Journal of Climate 19, no.
17 (September 1, 2006): 4276-293. Accessed November 8, 2018.
doi:https://doi.org/10.1175/JCLI3860.1.
7 “UNEP in 2002.” UNEP. 2002. Accessed November 8, 2018.
https://wedocs.unep.org/bitstream/handle/20.500.11822/8556/
UNEP_Annual_Report_2002.pdf?sequence=4&isAllowed=y.
8 Myint, Aung Kyaw, and Thomas Hofer. “Forestry and Key Asian
Watersheds.” 1998. Accessed November 8, 2018. https://www.
icimod.org/?q=29074.
9 Ahmad, Azhar. “Indus Waters Treaty A Dispassionate Analysis.”
Policy Perspectives 8, no. 2 (July 2011): 73-83. Accessed November 8,
2018. https://www.jstor.org/stable/42909289.
10 “Indus Water Treaty 1960.” Accessed November 8, 2018. https://
treaties.un.org/doc/Publication/UNTs/Volume 419/volume-419-I6032-English.pdf.
11 Ibid.
12 “Indus Water Treaty 1960 Annex C (164-165).” Accessed November
8, 2018. https://treaties.un.org/doc/Publication/UNTs/Volume
419/volume-419-I-6032-English.pdf.
13 Engr Usman Ghani Joint Commissioner Indus Water Commission.
Interview by Author. February 6, 2019.
14 “International Panel on Climate Change, Annual Report 5.”
Intergovernmental on Climate Change. Accessed November 8,
2018. https://www.ipcc.ch/.
15 Ibid.
16 “People and Mountains: Perspectives on the Human Dimension
of Mountain Development.” Global Environmental Research 10, no.
17

1 (2006): 49-61. http://lib.icimod.org/record/12287.
17 Sindhu, Abid Latif. "India's Hydrological War." Daily Times,
March 25, 2018. Accessed November 13, 2018. https://dailytimes.
com.pk/219161/indias-hydrological-war/.
18 Fowler, H. J., and D. R. Archer. "Conflicting Signals of Climatic
Change in the Upper Indus Basin." Journal of Climate 19, no. 17
(September 1, 2006): 4276-293. Accessed November 8, 2018.
doi:https://doi.org/10.1175/JCLI3860.1.
19 Ibid.
20 Hewitt, Kenneth. "The Karakoram Anomaly? Glacier
Expansion and the 'Elevation Effect.' Karakoram Himalaya."
Mountain Research and Development 25, no. 4 (November
2005):
332-40.
https://pdfs.semanticscholar.org/
e8b5/55de47d84095422134de86703e726729ec86.pdf.
21 Ibid.
22 Shengjie, Wang, Zhang Mingjun, Li Zhongqin, Wang Feiteng,
Li Huilin, Li Yaju, and Huang Xiaoyan. "Glacier Area Variation and
Climate Change in the Chinese Tianshan Mountains since 1960."
Journal of Geographical Sciences 21, no. 2 (2011): 262-73. Accessed
November 13, 2018. doi:10.1007/s11442-011-0843-8.
23 Kulkarni, Anil V., Sunil Dhar, B. P. Rathore, Babu Govindha Raj
K, and Rajeev Kalia. "Recession of Samudra Tapu Glacier, Chandra
River Basin, Himachal Pradesh." Journal of the Indian Society of
Remote Sensing 34, no. 1 (March 2006): 39-46. Accessed November
13, 2018. https://link.springer.com/article/10.1007/BF02990745.
24 Ibid.
25 Berthier, Etienne, Yves Arnaud, Rajesh Kumar, Sarfaraz Ahmed,
Patrick Wagnon, and Pierre Chevallier. "Remote Sensing Estimates
of Glacier Mass Balances in the Himachal Pradesh." Remote Sensing
of Environment 108, no. 3 (June 15, 2007): 327-38. doi:https://doi.
org/10.1016/j.rse.2006.11.017.
26 Ibid.
27 Rajeev, Upadhyay. "The Melting of the SiachenGlacier." Current
Science 96, no. 5 (2009): 646-48. Accessed November 13, 2018.
18

http://www.indiaenvironmentportal.org.in/files/The melting of
the Siachen glacier.pdf.
28 Schmidt, Susanne, and Marcus Nusser. "Fluctuations of Raikot
Glacier during the past 70 Years: A Case Study from the Nanga
Parbat Massif, Northern Pakistan." Journal of Glaciology 55, no.
194 (2009): 949-59. Accessed November 13, 2018. https://www.
sai.uni-heidelberg.de/geo/pdfs/Schmidt_Nuesser_2009_Raikot_
JournalGlaciology.pdf.
29 Fowler, H. J., and D. R. Archer. "Conflicting Signals of Climatic
Change in the Upper Indus Basin." Journal of Climate 19, no. 17
(September 1, 2006): 4276-4293. Accessed November 13, 2018.
doi:https://doi.org/10.1175/JCLI3860.1.
30 Kripalani, R. H., S. V. Singh, Nalini Panchawagh, and M.
Brikshavana. "Variability of the Summer Monsoon Rain Over
Thailand-Comparison with Features over India." International
Journal of Climatology 15, no. 6 (June 1995): 657-72. Accessed
November 13, 2018. https://rmets.onlinelibrary.wiley.com/doi/
abs/10.1002/joc.3370150606.
31 Mr Mian Muhammad Ajmal Shad Director PMD. Interview by
Author. Lahore. December 5, 2018.
32 DATA at metrological stations recorded between period of 1985
to 2015.
33 Fowler, H. J., and D. R. Archer. "Conflicting Signals of Climatic
Change in the Upper Indus Basin." Journal of Climate 19, no. 17
(September 1, 2006): 4276-293. Accessed November 8, 2018.
doi:https://doi.org/10.1175/JCLI3860.1.
34 Ibid.
35 Ibid.
36 Ibid.
37 UN population forecast.
38 Ibid.
39 WHO water requirement per person. www.who.int Accessed on
November 20,2018.
19

40 Progress on drinking water, Sanitation and Hygine, 2017
published by WHO & UNICEF.
41 Ibid.
42 Ibid.
43 DATA at metrological stations recorded between period of 1985
to 2015.
44 Mr Mian Muhammad Ajmal Shad Director PMD. Interview by
Author. Lahore. December 5, 2018.
45 Briscoe, John, Usman Qamar, Manuel Contijoch, Pervaiz Amir,
and Don Blackmore. Pakistan's Water Economy: Running Dry.
Oxford University Press, 2006.
46 Khan, Fawad Zafar Ahmad, Muhammad Sagheer, Mansoor
Ul Hassan, Hafiza Tahira Gul, Feehan Hassan, Syed Amir
Manzoor, and Atif Waheed. "Agricultural Dynamics in Pakistan:
Current Issues and Solutions." Russian Journal of Agricultural
and Socio-Economic Sciences 20, no. 8 (2013). Accessed
December 10, 2018. https://pdfs.semanticscholar.org/b07e/
cd5ad47c5ac8ed22297aa5f5664826ae5441.pdf.
47 Briscoe, John, Usman Qamar, Manuel Contijoch, Pervaiz Amir,
and Don Blackmore. Pakistan's Water Economy: Running Dry.
Oxford University Press, 2006.
48 Ibid.
49 Ibid.
50 Engr Usman Ghani Joint Commissioner Indus Water Commission.
Interview by author. February 6, 2019.
51 Ibid.
52 Engr Usman Ghani Joint Commissioner Indus Water Commission.
Interview by author. February 6, 2019.
53 Ibid.

20

PAK-US RELATIONS AND PAKISTAN NAVY
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ABSTRACT
Pak-US relations have been fluctuating over time. With converging
interests, US military and naval hardware has been made available
to Pakistan, sometimes as lucrative offers and aid packages.
However, in critical times and periods of diverging interests, US
follows a set trend of suspending military aid and the funds as well.
It has severely hampered operations of these systems, affecting
Pakistan Navy’s operational availability. Downward spiral in PakUS relations is likely to continue in near future due to evolving geopolitical landscape and the changing US strategic priorities. While
positively engaging US is imperative, and necessary measures need
to be adopted to resolve the implications due to the ceasing of US’s
military aid. Furthermore, the paper also considers the changing
nature of the ties, with the Sino-Pakistan relations in perspective.
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INTRODUCTION
“We can point fingers at Pakistan…but the problems we face now, to
some extent we have to take responsibility, for having contributed to
it. ...the people we are fighting today, we funded them twenty years
ago...but let’s be careful what we sow, because we will harvest... So
we then left Pakistan, we said, Ok fine, you deal with the stingers
that we have left all over the country.” l 		
Hillary Clinton
The post World War-II geo-political order witnessed two Super
Power blocs, the Soviet Union and the United States. US was
the only country which had grown stronger, both militarily and
economically during the WW-II, taking over the role of global
power and the era of “Pax Americana”² commenced; presenting a
challenging task to curtail the growing communist influence.
With Pakistan picking the US bloc, India chose the Non-Aligned
Movement (NAM). Americans too were looking for ‘client states’
termed as ‘allies’ in the region to further their ‘Containment Policy’
towards Russia.
The humble beginnings of Pakistan Navy comprised of a total of
sixteen assorted ships, three major establishments, only 200 officers
and 3000 men. PN authorities immediately evaluated that skilled
and technical labour, office/ residential spaces and repair/ docking
arrangements were critically required.
In the present scenario, it is crucial to talk about the Sino-Pakistan
ties. With the US-Pakistan ties at an unpredictable stage, Pakistan’s
partnership with China has not only intensified the US-Chinese
rivalry but has also damaged the Indo-Pakistan ties.
HISTORY OF PAK-US RELATIONS: IMPACT ON PN
First Convergence Period (1954 – 1963)
The first period of US-Pakistan converging interests commenced
with the signing of the Mutual Defence Agreement in May 1954.
PN forwarded detailed requirements including modernization of
WW-II vintage ‘O’ class destroyers, provision of 04 x destroyers,
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minesweepers and patrol boats. In addition, one squadron of ASW
aircraft was also requested. Resultantly, two Battle³ Class, two CR
Class and one CH class ships, 8 minesweepers, Salvage tug and
floating dock were received in subsequent years. In 1962, an oiler
and a Fletcher Class destroyer⁴ were leased from the US for a 5 year
period and subsequently PNS/M GHAZI was leased in 1963.³
Pak-US military ties started to weaken in 1963, when US decided
to supply arms to India to counter Chinese military offensive “on
a scale which seemed totally unjustified by the requirements of
the situation.”⁴ US military support to non-aligned India at such
a massive scale was viewed by President Ayub Khan as, “Now
Americans do not hesitate to let down their friends. Today their
policy is devoid of moral quality”.⁵ After the 1965 war, US ceased
military assistance to both India and Pakistan resulting in difficulties
for PN.
The inter-war period witnessed only essential supplies being
provided. During the 1971 war, US support for Pakistan, though
mobilized, could not reach in time. “After the 1971 war, Pakistan
once again realized that US can support India against China but
cannot support Pakistan against India, thus withdrew from SEATO
in 1972.”⁶ In 1973, the US military supply was restored, stating
explicitly that⁷ only non-lethal equipment and spares will be
supplied.
Furthermore, it can be seen that US and Pakistan have always
experienced a faltering relation. This fact started manifesting during
the Cold War. US after the end of the Second World War, through
its policy of containment opened the military aid and funds under
its Marshall Plan. Pakistan’s strategic value was slowly only taken
under consideration after the Soviet invasion of Afghanistan.
Second Convergence Period (1976 – 1990)
US offered sale of two Gearing class destroyers in 1976, being phased
out of the US Navy Reserves, at an appealing cost of 0.45 M US
dollars and estimated to cost 12 million after refit and overhaul. In
addition, a destroyer tender, two ocean minesweepers, 100 x MK-46
torpedoes were also acquired.⁷ The Gearing class destroyers despite
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being 30 years old had ASROC systems to deliver Mk-46 torpedoes
at distant range. The transfer of the ships was executed, but MK46 torpedoes were delayed till 1979, while Mk-44 token-load was
delivered meanwhile. “The two destroyers were... the most effective
anti-submarine units inducted in Pakistan Navy”⁸ at that time.
The cost-benefit analysis of Ex-USN ships were so positive that PN
ten year development plan aimed for “continued induction of USN
discards”⁹ in addition to indigenous FPB construction.
In 1980 however, some arrangement was agreed and two Gearing
Class destroyers were transferred to PN in running condition
without being de-activated/ de-stored with a total acquisition cost
of 8 million USD. This increased the total strength of Gearing class
destroyers to 04. Later in 1989, Pakistan received 04 x Brooke and
04 x Garcia Class Destroyers and WW-II vintage fleet repair ship (Ex
USS HECTOR as PNS/M MOAWIN) on 5 year lease. PN was able to
acquire Harpoon (RGM 84) missiles and order was also placed for
03 x P3C Orion aircraft.¹⁰
USSR's withdrawal from Afghanistan reduced Pakistan's importance
as an ally to the US. It started pressurizing Pakistan for surrender of
it nuclear program.¹l
Pressler & Brown Amendments
In 1990, US imposed PN faced severe setback. The purchase order
for 3 x P3C Orion aircraft (Update II .5 version) was finalized by
Pakistan, but were not released. Culmination of the 5 year lease
period, US did not extend the lease of the Brooks and Garcia Class
ships stripping Pakistan Navy of its major surface fleet, to¹² utter
surprise ., which, alongwith the repair ship MOAWIN were returned
to US and subsequently scrapped. Engulfed by this debacle,
Pakistan was compelled to hurriedly purchase six T-21 frigates from
UK which were being disposed of.
US maintained its "tilt... to India”,¹³ while penalizing Pakistan for
developing Nuclear weapons which ultimately led to the Brown
amendment adopted in 1995, under which, part of the military
equipment (amounting to USD 368 million paid prior Pressler
amendment) was authorized for delivery.¹⁴ PN also received the
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three P3C Orion aircrafts in 1996.¹⁵ Post nuclearisation of the subcontinent, US imposed sanctions on both India and Pakistan. The
complete stoppage of military stores, most importantly affected
P3C aircraft and Vulcan Phalanx CIWS systems. Pakistan Navy
faced severe difficulties in maintaining P3C aircrafts (Update II.5)
and the aircraft had to be grounded due long overdue of Sequential
Depot Level Maintenance (SDLM).¹⁶
Third Convergence Period (2001 – 2018)
The Global War on Terror included a maritime aspect due to piracy
and arms smuggling in the IOR, resulting in the formulation of a
global alliance for security of oceanic pathways. Coalition Maritime
Patrol Campaigns (CMCP) were initiated as a multi-lateral initiative
and PN became a regional partner and contributed through ships
and also commanded Combined Task Forces at multiple occasions.
During the third period of convergence, US military hardware was
inducted, but considerable efforts were expended to analyse the
efficacy/ operation-ability of the systems.
Pakistan Navy was in the process of procuring Chinese F-22 P
frigates when US offered sale of 06 x Oliver-Hazard Perry (OHP)
class frigates at a very lucrative price. PN decided to purchase OHPs,
only after the F-22P purchase had been finalized.¹⁷ Subsequently, in
2008, Ex-USS MCINERNEY was inducted with only 76 mm Gun
and ASW torpedo (Mark 48), while major weapons including SM-1
SAM and Harpoon missiles were removed.
Having learnt from the mistake of relying on US stores, PN strived to
obtain P3C repair facilities at Pakistan as part of the update contract,
including airframe, electronics and requisite training, however
same could not be materialized. PN had in mind induction of 06 x
P3Cs with a formula of 06 + 02 (redundant) in order to have suitable
spares for cannibalization based on Iranian sustained operations of
P3Fs. The contract for upgrade/ purchase was restarted in 2005 and
P3C squadron was re-operationalized.
US got embroiled in Afghanistan and was unable to attain desired
gains, despite amassing military hardware and personnel. While
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Pakistan on the other hand suffered around 75000 causalities
(both civilian and military) and over $123 billion lost to economy
with terrorism erupting all over the country. Although Pakistan
completed its share by denying its territories for terrorism through
operations ‘Zarb-e-Azb’ and ‘Radd-ul-Fasaad’, US started ‘scapegoating’ Pakistan for US failures in Afghanistan.
Future Outlook
With China's initiatives in South Asia in the form of CPEC, the USChina, Indo-Pakistan rivalry has intensified in the backdrop.
IMPLICATIONS AND RESPONSES IN OPERATIONAL DOMAIN
Since the paper discusses, Pakistan Navy in perspective, it is
imperative to discuss the impact of the US-Pakistan ties on the
operational area. Pakistan has the following two options:
• To maintain itself as a client state of US, sacrificing CPEC and the
economic promise therein.
• To pursue CPEC and its National interests while maintaining
relations with US.
Imperatives for Pakistan Navy
• Strategic Influence
North Arabian Sea and the energy rich Gulf region lies in the
strategic backyard of Pakistan. Pakistan cannot remain negligent
to the security imperatives of the region.
• CPEC
The success of CPEC is greatly dependent on a secure maritime
environment. ‘Regional growth’ approach needs to be adopted
involving interests and stak of Gulf countries within.
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INDIAN STRATEGIC
CONSIDERATIONS

OBJECTIVES

AND

DEPLOYMENT

India has “projected the vision of SAGAR – ‘Security and Growth for
All’ in the Region’, in 2015, as part of India’s endeavours to strengthen
economic relations and development in the IOR.”¹⁹ Under the said
initiative, India aspires to dominate the region through mission based
deployment affecting Pakistan's interests.
Regional Maritime Security Patrol
Regional Maritime Security Patrol is in three areas of interest:
• Gulf of Aden (as part of RMSP or CTF 151)
• Gulf of Oman or Arabian Gulf (as part of RMSP or CTF 150)
• Central Indian Ocean Region
RESPONSE OPTIONS FOR PAKISTAN
For the protection of PN's own interests posturing of ships and
unites is essentially required. Relations wit US/NATO may be
maintained on equal grounds.
Since the halting of military aid and funds had dire consequences
on both the operational and logistics area. It is important to shed
light on it.
IMPLICATIONS AND RESPONSES IN LOGISTIC DOMAIN
Availability of Spares
It is important to analyze the logistic imperatives imposed on
Pakistan Navy in light of deteriorating Pak-US relations.
PN AVIATION WING
• P3C Orion Aircraft
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P3C is the mainstay of PN Naval air arm. The stoppage of spares/
supplies is likely to affect P3C aircraft operational capability
adversely. The P3C engines are same as C-130 and overhaul capability
is held inland. Cannibalization can be short-term measure to
maintain operational availability. PN should aim for acquisition
of replacement by a suitably capable platform, (preferably Jet)
platform with non-ITAR compliance contract.²⁰
• Scan Eagle UAV
Scan Eagle UAV system was acquired from USA as part of military
aid (FMS programme). Pakistan is already in the process of
operationalization of Luna NG UAV system which will form
the backbone of the UAV squadron. Furthermore, indigenous
development of marine version UAVs is being contemplated.²l
• Harpoon ASM
HARBAH missile has already been successfully test fired from
surface platforms and analyzed to be very accurate. As a long term
solution, air launched version of HARBAH may be developed to
form the mainstay of the Navy.²²
• Star Safire FLIR
Star Safire FLIR systems may witness spare supportability issues in
due course of time.
PN SUBMARINES
PN AGOSTA 70 submarines were fitted with Harpoon missiles.
Indigenous AShM may be developed as a permanent long term
solution.
PN SURFACE FLEET
• Harpoon SSM
Harpoon launching system is reliable. But the indigenously
developed HARBAH weapon system performs better.²³
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• Phalanx CIWS
Vulcan Phalanx is considered a critical system and is presently
installed on newly inducted Fleet Tanker MOAWIN and
T-21 Ships which might be phased out in near future. The phasingout plan is likely to enable an ample pool of spares to meet the
requirement of 02 Phalanx guns that will be retained on tanker.
The future acquisitions of PN are likely to include a non-US origin
CIWS.²⁴
• Mk-46 Torpedo
Mk 46 torpedo requires routine replacement/ maintenance though
kit of items. European/ Chinese ASW torpedoes or develop own
torpedo system as a long-term solution.²⁵
• OHP Class
Pakistan Navy has only a single OHP frigate (PNS ALAMGIR),
being singular in type, maintenance poses challenges.²⁶
SUPPLY FROM OTHER OPERATING NATIONS
Turkish Navy before has been using US origin stores and developed
expertise over time which may enable PN to maintain their
equipment.
IMPLICATIONS AND RESPONSES IN TRAINING DOMAIN
Vital Training Courses in US
PN conducted a number of training course at US. Training and safety
culture adopted at USN has increased capabilities of the trainees.
Following course have been availed by PN in recent years:
• Basic Training (USNA, Annapolis)
PN has been availing basic cadet training at USNA but is not
dependent, as considerable training expertise/ facilities are available
with PN. However, PN may continue to maintain few candidates.
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• Marines / SOF Courses
SSG(N) and Pakistan Marines have been sporadically attending
courses with US Marines/ Army:
• Basic Under Water Demolition SEAL (BUDS) – US SOF
• Master Diver Course (MDT) – US SOF
• Basic Marine Course called The Basic School (TBS) - USMC
• Expeditionary Warfare School (EWS) - USMC
• USMC Staff Course - USMC
• Infantry Basic Officer Leader Course (IBOLC) - US Army
• MS Financial Management/ Operational Research
MS in professional disciplines may be availed as per budget/
requirements.
• Naval Command & Staff Course
PN needs to familiarize itself with the ideas adopted in larger
navies. Though US follows a very different operational appreciation
methodology , PN should avail these courses.
Way Forward for Training Upkeep
PN should continue to engage with US, self-sponsoring courses as
per cost-benefit analysis and budgetary limitations. Same stance has
been indicated by Chief of the Naval Staff Admiral Zafar Mahmood
Abbasi NI(M) while he noted that “the US recently cancelled the
programme which enabled Pakistani military officers to attend the
US defence institutions. We are still sending our officers to the US,
funding the programme from our own resources.”²⁷
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CONCLUSION
In addition to the security of Gwadar port, oil exploration efforts in
the EEZ and influx in seaward trade due to CPEC has led to quantum
increase in tasks and responsibilities of Pakistan Navy. Induction
of more surface platforms is therefore considered mandatory to
protect Pakistan’s maritime interests.
While the supportability issues of US based equipment renders
them unreliable, the technological edge provided by these systems,
dictates that complete aversion to the technology, may not be a
feasible option. PN must therefore continue to engage US, aiming
to ensure that suitable expertise/ stores remain available and timely
developed to ensure operational availability.
Indigenous development efforts must be given focussed attention
to achieve ‘strategic autonomy’. Endeavours must be made to
actively engage with the development agency and accept inferior
specification items to continue the efforts for maturing the system.
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PRIVATE SHIP OWNING IN PAKISTAN PROPOSED
STRATEGY FOR REVIVAL
Lt Cdr Salman Khan PN*
ABSTRACT
Maritime sector in general and shipping in particular is considered as
the backbone of the economy for many littoral states. The significance
can be attributed as around 90% of world trade is through the sea.
Unfortunately, this sector has been neglected in Pakistan. There
are many reasons, which can be attributed such as government
policies, non-alignment of various organs of government, lack
of maritime awareness and many more. Furthermore, the geostrategic position of Pakistan also enables it to interconnect the sea
lines of communication (SLOCs) emerging from major energy hubs
of the world. Subsequently, this geo-strategic position dictates that
Pakistan must have a strong maritime policy incorporating private
shipping sector. Another aspect of the revival of maritime sector
is the emergence of CPEC, where shipping can play vital role in
boosting the economy of Pakistan. Contextually in contemporary
era Pakistan is facing huge economic crises, where one-way to solve
these crises is to jump-start maritime sector. If Pakistan prioritizes
its maritime sector with long-term policies and incentives for the
revival of the maritime sector, this sector alone can create wonders.
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INTRODUCTION
In the international community, the flag bearing ships require the
international trade to be on the forefront. In this regard, the Sea
Lines of Communication (SLCOs) need to be protected. Pakistan
after the Belt-Road Initiative requires the shipbuilding industry to
be revived. The paper focuses on the economic benefits that can be
drawn from uplifting a sector that held an integral position in the
early post-partition years.
HISTORICAL BACKGROUND
International trade always plays an important role in stimulating
economic growth of any country. The world economies have
become interdependent with the trend of globalization and
modernization in the means of transportation. This up to some
extent explains the new pattern in international trade that is of
everyday increasing tonnage of ships. Sea is the cheapest and the
most efficient means of transportation and more than 90 % of the
international trade is routed through the sea. Detailed historical
prospect after independence is as under:
Cabotage Era
At the time of independence, Pakistan’s merchant marine consisted
of four small sized ocean ships. The shipping business was managed
by private ship owners in Pakistan, who built the national fleet of
merchant ships from scratch. The National Shipping Corporation
(NSC) was formed in 1963 by the Government of Pakistan. By 1970,
the fleet strength of Pakistan’s merchant fleet reached 71 that is, of
the ocean going ships in 1970. These were owned by nine private
shipping companies and one public corporation. These ships
were mostly employed for Cabotage trade between East and West
Pakistan. At this time Pakistan’s marine fleet had a total deadweight
tonnage of 532,000 tons and the gross tonnage of these ships varied
from 5000 tons to 18000 tons.
The creation of Bangladesh was instrumental towards reducing the
fleet strength of Pakistan to 57 ships in 1971. At this point in time,
Port of Karachi was also considered as one of the best ports in South
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East Asia. Hundreds of foreign ships visited Karachi to undertake
repair and maintenance. Which also was the reason of employment
opportunities to skilled labours and imparted apprentice trainings.¹
Nationalization Drive/ Establishment of PNSC
After the dismemberment of East Pakistan in 1971, the coastal trade
started fading between the two wings and the national trading
marine had to compete globally. At this point in time, Pakistani
private ship owners were also struggling alongside NSC for global
business. But all their hopes were lost vain, when in 1974, the entire
shipping sector was nationalized lost in vain Pakistan.² Through
this nationalization drive, nine private shipping companies,
which had a total of 26 ships merged to form Pakistan Shipping
Corporation (PSC). The national fleet strength increased to 51
vessels, including 26 with the nine nationalized companies, plus
25 ships with the state-owned NSC. “In 1979, the two corporations
(PSC and NSC) were merged to form Pakistan National Shipping
Corporation (PNSC).³
Marine Recession Era
From 1979 till 2000, Pakistan’s sole public shipping enterprise,
PNSC’s performance remained disastrous, with an overall
investment/ profit ratio of 8 to 1 ratio, i.e. combined profit earned
was eight times less than the combined losses of the corporation.
PNSC being the sole flag carrier, didn’t have the potential to cope
up with the skyrocketing demands of a growing country. “In 1994,
Government of Pakistan resumed Private Shipping opportunities
in Pakistan by allowing the issuance of license to private shipping
companies. Thus, 44 Private Shipping companies got registered
and acquired licenses, eventually resulting in 09 new ships being
procured by private shipping companies/ owners of Pakistan.
However, unfortunately it was a bad time to purchase ships due to
slow growth in global shipping as it is generally 8 years sinusoidal
cycles in global shipping” . “In addition to custom duties, additional
taxes were imposed on them, which caused them to be employed in
other countries. But eventually 2 ships were arrested in Pakistan due
to pending customs duty, which ultimately resulted in scrapping.
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No tax rebates, relaxations of payments/ dues and Customs duty
were afforded to these ships operating under three companies,
which were Tri-Star, Ray Shipping and General Shipping”.⁴
Pearl Decade
In early 2000s, PNSC the only shipping company in Pakistan was
in enormous debt. Despite being the sole organization, it failed
to progress since its creation. It had its ups and down through its
history, but as collectively, it remained in loss till 2000. However,
in 2001 PNSC had an impressive “turnaround”. PNSC maintained
profitability during the 2008 financial crisis. Salient of the major
activities undertaken by PNSC alone are as under”:⁵
a. A total of 12 ships acquired at cost of US$ 325.440 million (7 Oil
Tankers & 5 Bulk Carriers)
b. A total of old 19 ships were disposed off, with an earning of US$
70.243 million (11 General Cargo ships, 3 Container vessels and 5 Oil
Tankers)
c. Foreign exchange earning USD 1,219 million
d. Tax paid to the Government of Pakistan Rs. 3.689 billion
e. Dividends paid to the Government of Pakistan Rs. 1.67 billion.
Contemporary Era
Since 2010, PNSC the only public shipping corporation has proved
to be profitable. Presently PNSC has 9 ships with a total deadweight
tonnage of 681,000 dwt.⁶ However, present fleet of PNSC is carrying
just about 16% of the total national liquid seaborne cargo, while
the rest is shared by the foreign shippers and chartered ships of
PNSC. The overall deadweight tonnage of Pakistan as of December
2017 is 717,000 tons including small vessels. As the tax reforms and
incentives provided in shipping policy 2001, were not adopted/
accepted by FBR. It resulted in exaggerated dues and taxes.
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MAJOR REASONS FOR DOWNFALL OF SHIPPING INDUSTRY
Following are the major contributors, due to which the country’s
shipping sector, especially the private sector did not flourish:
Absence of Maritime Vision
National Maritime Policy (NMP) was approved in 2002 for the first
time, which gave some sort of direction and awareness among the
masses. This document is recently revised in 2017, and is awaiting
cabinet approval. It will further strengthen the maritime vision.
A great leap in this domain was recently taken by implementing
first ever Maritime Doctrine of Pakistan, which was prepared by
Pakistan Navy in 2018.
Absence of Cabotage Trade
The terminology Cabotage entails transport of goods or passengers
between two places in the same country by a transport operator
from another country. “Whereas since the birth of Pakistan,
significance of maritime trade in Pakistan was mainly eluded due
to the maritime connectivity link between East and West Pakistan,
which diminished after the fall of Dhaka in 1971”.⁷ The fleet plying
on the cabotage route was old to compete globally at that time,
therefore the ships could not be utilized effectively after 1971, which
resulted in the downfall of this industry.
In the modern day world, with the advent of computers, “one
window operation” has gained a lot of popularity and ease of
doing business by excluding lengthy and cumbersome manual
procedures. Panama and Liberia are few of such countries, which
allow easy" and accessible registration and deletion processes for
ship registry around the world. Shipping framework of same will be
discussed in the ensuing paragraphs.
Implementation of SROs
Erstwhile Ministry of Ports and Shipping has been renamed as
Ministry of Maritime Affairs, however, necessary amendments in
the Rules of Business - 1973 (last updated in December 2017)⁸
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Bureaucratic Hurdles
Pakistani bureaucrats mistakenly adopted rigid attitudes on the
shipping industry. “Unless our government and the bureaucrats
accept the facts that its entrepreneurs be permitted to make genuine
profits till then chaos, nepotism and cronyism will rule at theater of
corruption."⁹
Official hurdles in Ship’s Registry
When compared with registry procedure in Panama, it may be
ascertained that ship registry in Pakistan is quite un-friendly for
businessman seeking to have his ship(s) registered under the
Pakistani Flag. Contrary to Panama registry; for the procedure of
ship registration in Pakistan, its owner/ corporation is to provide a
lengthy list of personal details.¹⁰
Sea Trade With Neighbouring Countries
In case of Pakistan, its imports are mostly dependent on crude oil
and raw materials. Around 70-80% of the world cargo is bulk in
nature. Therefore, Pakistan should target only bulk cargo aspect
instead of looking for containerized or specialized cargo. In
addition, we must by stand the balance of imports and exports of
a country. In case of Pakistan imports are three times more than
the exports. Due to this reason, at times Pakistan is forced to agree
the transportation requirements of importing countries or the
obligations to use importer shipping lines or importers preferred
means of transportation. We cannot have a domestic monopoly
in this sector, which is near to impossible for any country. These
are the reasons, which sometimes become crucial for ship owning
trade between Pakistan and its neighbours, especially with India
and Iran is negligible, which further restricts this sector to flourish.
“Although Pakistan and India remained in war for only 31 days out
of 71 years long history. But unfortunately we only take into account
for 31 days, which restricts Pakistan’s maritime industry to flourish.
We must realize and exploit the huge potential of trade with our
neighboring countries”.⁴
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PROSPECTS DUE TO EVOLUTION OF GWADAR PORT
Gold Mine of Gwadar
“China’s Belt and Road Initiative (BRI) or One Belt One Road (OBOR)
is the revival of ancient Chinese Silk Route. It aims to expand the
trade across the globe to attain the economic development. BRI
will help to spurn the theories of power play and offer an alternate
vision for regional and global development through concept
of shared destiny, cooperation. Thus establishment of win-win
partnership is the core principle of Belt and Road Initiative. ChinaPakistan Economic Corridor (CPEC) is the flagship project of BRI.
Launched in 2015 and intended, at least on paper, to be finished
by 2030, the economic corridor has of late been an integral part of
Pakistan’s economic and national security discourse. Gwadar port
in Baluchistan is central to the success of CPEC.” ¹²
Trade Offerings in Gwadar
On the shores of the Arabian Sea in the western province of
Baluchistan, the Gwadar Port is strategically a well located port to
ensure increasing trade in the region. The Port is located at the
mouth of the Persian Gulf, just outside the Straits of Hormuz, near
the key shipping routes accommodating a flow of more than 17
million barrel oil per day and a large quantity of bulk, break-bulk
and containerized cargo.
Oil City Gwadar and its Impact on Ship Owning
Mega oil city in Gwadar is planned on 80,000 acres of land under
the much hyped China-Pakistan Economic Corridor (CPEC)
projects. This mega Oil City will be used for transportation/ storage
of oil for both China and Pakistan. In this regard, transportation
distance to China will be reduced to seven days as import through
western China takes almost 30 days by covering almost three times
the distance.
Flag of Convenience
For Pakistan’s prospects a an Flag of Convenience (FOC), Gwadar
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has a unique geographical location to be declared as an FOC offering
standard incentives as other competitive FOCs.
RECOMMENDATIONS
There is a need to take holistic approach and ensure a nationwide
debate on the issue with meaningful participation and active
involvement of relevant stakeholders. In this pretext, following is
recommended to revive ship owning in Pakistan.
a. Short Term Measures
(1) Unite all stakeholders (public and private) under one roof.
(2) Policies/ decisions taken by Ministry of Maritime Affairs
(MoMA) may be reflected via SROs in an early time frame in
relevant ministries of finance, Pakistan Customs and relevant port
authorities.¹³
(3) Necessary amendments in ‘Rules of Business-1973’ may be
incorporated to strengthen MoMA to undertake necessary and
speedy legislation and policy making.
(4) Case for initiation of Maritime Bank to finance private sector.
(5) Institutionalized appointment of Heads of
Organizations including PNSC should be considered.

Maritime

(6) Staff at old office of DG Ports & Shipping and Marine Mercantile
Department at Karachi may be shifted under one roof of MoMA.
(7) Ministry of Maritime Affairs may have dedicated maritime
professionals including uniform personnel of PN on key posts for
smooth/ fluent understanding of maritime affairs.
(8) Revision of MSO-2001 in an early time frame entailing incentives
for private ship owners including foreign and domestic investors.
(9) Mega Oil City at Gwadar may be exploited right on the onset for
assured cargo to Pakistani flag carriers in the future.
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b. Long Term Measures
(1) Establishment of legal courts for maritime related concerns.
(2) Astola and Churna Island and Gwadar port may be declared as
offshore registries with One Window Operations for registering
ships, same as per lines of Liberia and Panama with minimum
requirements of registrations to increase national inventory before
2020.
(3) An option may be extended to non-citizens of Pakistan for
registering their ships in Pakistan.
(4) National Incubation Centre (NICs) may be exploited for
encouraging investments in shipping sector of Pakistan.
(5) Devise standard, subsidized and long term taxation system.
(6) Customs duty on purchase of ships may not increase 5% of total
ship’s cost.
(7) Right of 1st refusal may be extended to Pakistani flag carrier
after refusal by national carrier.
(8) The government may provide soft loans and sovereign guarantees
to private partners in bringing foreign investment.
(9) Private entrepreneurs may be made part of PNSC as separate
corporations provided the umbrella of incentives.
(10) To promote awareness and sensitize, regarding the MARITIME
EXPO on the lines of IDEAS may be held on a regular basis.
(11) Bilateral trade agreements may be made with regional and extra
regional nations to enhance assured cargo.
CONCLUSION
Shipping industry plays a vital role in the country’s economy. Strong
economy provides a way to better nation and helps in upbringing
of financial prospects of the country. Owing to scarcity of resources
on land, the energy-starving world has taken a paradigm shift
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towards redefining its economic and energy resources. Shipping
Sector is a multi-faceted challenge and calls for wide ranging policy
measures in a number of areas keeping in view the global trends.
Corrective measures for ship owning ranges from governmental
appreciation for policy decisions to modernization through latest
technology at grass root level. To keep pace with the world, Pakistan
should also take similar measures, which can pay a pivotal role in
immediate period. At present, around $ 4.5 billion is spent in lieu of
transportation charges by Government of Pakistan as per economic
report of 2017-18. Pakistan’s shipping sector has enormous potential
but it has been neglected since Nationalization Drive of 1974.
Despite exponential annual expenditures on freight charges being
paid by Pakistan, the potential market-share of this sector remained
un-tapped which needs to be harnessed. With the emergence of
CPEC, ship owning can generate enormous effects on our economy.
It is therefore mandatory that we take long-term policy steps
right from the onset of this mega project in favour of our shipping
industry. This can only be achieved by creating awareness in both
public/ private sectors and taking major concrete policy decisions
such as long tax rebates and custom duties waver etc. Provision of
legal cover to the shipping policy and its effective implementation
at the earliest is another needed sanctity. Therefore if concrete
efforts/ steps are made to revive this Industry then shipping in the
21st century can be a new ball game for Pakistan.
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MARITIME SECURITY ISSUE IN SULU – SULAWESI SEAS
CHALLENGES AND OPPORTUNITIES FOR INDONESIA
NAVY
Major Sumakul IDN (Indonesian Navy)*
ABSTRACT
The Sulu – Sulawesi Sea has a substantial strategic value as a semienclosed sea regulated under the United Nations Convention on
the Law of the Sea (UNCLOS), part IX. Its location and potential
resources define the strategic importance of the Sulu - Sulawesi Seas
both for the coastal and user states. Unfortunately, the sea suffers
from a lack of maritime governance, since the area has become
fertile ground for trans-border illegal activities at sea, including
armed robbery against ships, smuggling, and more seriously,
facilitating the terrorist nexus in the ocean body. Deterioration
of maritime security in the area has had a significant impact on
stability and prosperity in the region. As a major naval power in
the region, Indonesian Navy is urgently required to play a crucial
role in order to resolve security issues in Sulu – Sulawesi Seas.
This paper will further elaborate the relevant topics pertaining to
the strategic importance of the Seas, security issues affecting this
waterway and its impact as well as effort made by littoral states.
Moreover, challenges and opportunities faced by Indonesian Navy
will also be elaborated. The research would also focus on the role of
the Indonesian Navy and the recommendations for it to optimize
its role and stabilize the Sulawesi Seas.
Keywords:
Sulu-Sulawesi Seas, Celebes Sea, Indonesian Navy, Southeast Asia,
Littoral States, and Security
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INTRODUCTION
Piracy and Armed Robbery Against Shipping (Recaap) reported a
number of 23 incidents in the Sualwesi Seas. The threat of piracy,
abductions shave all the more increased in recent times. Out of the
59 abducted crew from Indonesia, Korea, Malaysia, Vietnam, and
the Philippines 2 were killed, 39 were released/rescued; and 18 are
still in captivity at the time of writing. The Abu Sayyaf Group based
in souther Philippines claimed responsibility.¹

Figure 1. The Sulu - Sulawesi Seas.

(Source: The Indonesian Navy Hydrographic Chart)²

Due to frequent hijacking incidents in Sulu - Sulawesi waters,
Indonesia considers this area as its hot spot. Indonesian Navy
reported that, during March - November 2016, 7 Indonesian ship
crew were taken hostage. The recent series of incidents prompted
a rather alarmist response, with Indonesian officials saying that
the piracy surge could turn the Sulu - Sulawesi Seas into the “new
Somalia.” ³
Addressing the challenges in the Sulu - Sulawesi Seas requires a
multi-pronged and multilateral effort.
GENERAL CHARACTERISTIC AND STRATEGIC IMPORTANCE
OF SULU – SULAWESI SEAS
General Characteristic of Sulu – Sulawesi Seas
The Sulu-Sulawesi Sea which is known as a tri-border area,
neighbours the Indonesian Sea and South China Sea with an area of
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about 900 000 kms.The water body is encircled by three populous
and rapidly developing nations, the Philippines, Indonesia and
Malaysia giving rise jurisdictional and trans-boundary issues.
STRATEGIC IMPORTANCE OF SULU – SULAWESI SEAS

Figure 2: Maritime Trade in Sulu Celebes Seas.

(Source: The Philippine Coast Guard)³

The Sulu – Sulawesi Seas host important maritime trade routes
and high intensity of marine activity. This strategic waterway
which criss-crosses the two seas, links Indonesia, Malaysia and the
Philippines. International shipping also heavily uses the water body.
Often moving between Australia to Southeast Asia and Northeast
Asia.⁴
Indonesian Foreign Minister, Mrs Retno Marsudi pointed out
the importance of the Sulu – Sulawesi Seas that, an estimated
US$ 40 billion worth of trade including 55 million metric tons of
goods and over 18 million people pass through the area every year.
Approximately 15000 vessels pass this water way annually, mostly
cargo ships that carry coal and commodities to China, Japan, South
Korea and the Philippines.⁵
In particular, this trading route is vital to the Philippines’ energy
security, where roughly 70 percent of the country’s coal imports,
which according to data collected is 15 million tons amounting to
USD 800 million dollars are transported from Indonesia every year.
Moreover, Makassar Strait and Sulawesi Sea form a major oil tanker
route (the ULCC route) between Japan, the greater Pacific Ocean,
the Indian Ocean, Western Asia and Europe which cannot get
through the already very crowded Malacca Strait.⁶
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SECURITY ISSUE AFFECTING SULU - SULAWESI SEAS AND
ITS IMPACT
Issues Affecting Sulu – Sulawesi Seas
a. Piracy, Armed Robbery and Abduction for Ransom
Maritime situation in Sulu – Sulawesi Seas have become vulnerable
due to non-traditional threat related to piracy, armed robbery and
abduction for ransom. Most of those incidents were committed by
Abu Sayyaf Group, a transnational criminal group.

Figure 4. Area of Operation of Abu Sayyaf Group.

(Source: Naval Intelligence Service of the Philippine Navy)

1) Data from the Indonesian Navy
Indonesian Navy reported that, in 2015 there were 4 incidents, on
2016 there were 18 , and in 2017 there were 7 incidents. In total there
were 29 incidents in the period of 2015 – 2017 19 of these involved
kidnapping.

Table 1. Incidents Statistic on 2015 – 2017

(Source: Naval Intelligence Service of the Indonesian Navy)⁶
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The map below, illustrates some incidents that involved the
Indonesian vessel in 2016 – 2018.

Figure 5. Incident Involved Indonesian Vessels in 2016.

(Source: Naval Intelligence Service of the Indonesian Navy)⁷

2) Data from the Phillipine Coast Guard

Table 2. Status of Abducted Crew.

(Source: The Philippine Coast Guard)⁸
Incident
Type

2016

2017

2018

Actual

12 Incidents

3 Incidents

2 Incidents 17 Incidents

26 Mar 2016 -5 5 – Tug Boat

1 – Tug Boat

2 – Fishing
Boat

Dec 2018

5 – Fishing

1 – Fishing

Trawler/Boat

Trawler

Total
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1 – General

1 – Bulk
Carrier

Cargo Ship
1 – Bulk Carrier

3) Data from ReCAAP
Attempted

6 Incidents

4 Incidents

1 Incident

(13 Nov 2016
– 16

5 – Bulk Carrier

1 - Container
Ship

1 – Container
Ship

Feb 2018

1 – Product

1 – Bulk
Carrier

Tanker

1 – General
Cargo Ship

11 Incidents

1 – Passenger
Cargo Ferry
Table 3. Summary of Incidents in 2016 – 2018

(Source : ReCAAP Annual Report on 2018)¹¹

Table 4. Status of Abducted Crew as of 31 December 2018

(Source : ReCAAP Annual Report 2018)¹²

b. Terrorism Threat
During Intelligence Exchange Conference between Indonesian Navy
and Philippine Navy in Jakarta from the 12th – 15th September 2017,
delegation of Philippine Navy presented report and assessment
regarding terrorism activities in Tri-Border Area. The Philippine
Navy further explained the possible routes being utilized by foreign
terrorists to enter southern Philippines through the so-called
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“Southern Backdoor.” It includes East Kalimantan, Tahuna in North
Sulawesi, Tawau and Sandakan in Sabah; Palawan, Lanao del Norte,
Sarangani, Tawi-Tawi, Sulu, Basilan and Zamboanga.

Figure 6. Possible Route of Terrorism Activities

(Source: Naval Intelligence Service of the Philippine Navy)¹³

Figure 7. Terrorist Actor Operating in Southern Philippine.

(Source: Naval Intelligence Service of the Philippine Navy)¹⁴

Figure 8. Picture of a group of ISIS Fighter Operating in Southern Philippine.

(Source: Naval Intelligence Service of the Philippine Navy)¹⁵
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THE IMPACT OF SECURITY ISSUE IN SULU – SULAWESI SEAS
Its negative impact has affected local society, littoral states as well
as user stakeholders.
a. Destabilize Security Situation in the Area
Philippines has conducted an operation in Marwai to eradicate
terrorism from the region.
b. Raising Extra Regional Concern and the Marring of the
Region’s International Image
On 25th April 2016, Canadian Prime Minister Justin Trudeau
condemned the beheading of a Canadian.¹⁶
c. Threat to Shipping and Maritime Trade in the Tri-Border
Area
Sea transportation for the tri-border area is very vital for regional
economy as well as local communities. However, unstable and
uncertain security situation threatens the safety of international
shipping in this area.
d. Affecting Economic Prospect of the Region
Sulu - Sulawesi Seas region is a heaven for a number of enterprises
however, the threat and security situation has become blight to
businesses and potential investors.¹⁷
EFFORTS INITIATED BY LITTORAL STATES AND THEIR
EFFECTIVENESS
Effort Initiated by Littoral States
a. Trilateral Meeting in Yogyakarta, Indonesia
On 5th May 2016 the Trilateral Meeting was held in Yogyakarta,
Indonesia attended by Foreign Ministers and Head of the Armed
Forces of Indonesia, Malaysia and Philippine. The result was a Joint
Declaration to commit in resolving regional security issues and
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maritime challenges.¹⁸
b. Trilateral Meeting in Manila, Philippine
On 20th June 2016 the Trilateral meeting between Defense Minister
of Indonesia, Philippines and Malaysia took place in Manila,
Philippine. The result was a joint statement in reaffirming the
commitment and responsibility of security in the Sulu - Sulawesi
Seas.¹⁹
c. Establishment of Area of Common Maritime Interest
To address the challenges a Trilateral Cooperative Arrangement
(TCA) between Malaysia, Philippine and Indonesia was devised.

Coordinate Point of AMI
Figure 9. Area of Common Maritime Interest.

(Source: Indonesian Armed Forces Headquarter)²¹

d. Establishment of Maritime Command Centre (MCC) and
Launching of Trilateral Maritime Patrol (TMP)
According to this the navy personnel of one state would be allowed
to enter the territorial waters of the other states in case of an
emergency. The Maritime Command Center established would be
in accordance of the three states that would include joint operations
and patrolling.²²
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Figure 10. Area of Common Maritime Interest.

(Source : ReCAAP annual report on January – December 2017)²³

e. Launching of Trilateral Air Patrol (TAP)
The three countries would share intelligence and would also
conduct joint patrolling.²⁴
EFFECTIVENESS OF EFFORTS BY LITTORAL STATES
The littoral states of the Philippines, Indonesia and Malaysia have
revitalized trilateral diplomatic efforts to strengthen a regional
comprehensive framework to counter maritime piracy and
kidnapping.
CHALLENGES AND OPPORTUNITIES OF INDONESIAN NAVY
Challenges
Some fundamental challenges, however, continue to exist and
must be addressed effectively or it may potentially undermine any
progress in the near future.
a. Possibility of Extra Regional Intervention
In January 2017 Mr Duterte, Philippine President invited China to
Patrol Sulu – Sulawesi Seas. This action, owing to the international
order would provoke US to intervene in order to balance and contend
China. In addition, it would also trigger diplomatic flashpoints
with Indonesia and Malaysia.²⁵
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b. Sovereignty Sensitivity and ASEAN’s Non-Interference
Principle
Militant groups are based in Southern Philippine territory.
Meanwhile, all ASEAN members honour non-interference principle
which eventually, prevents Indonesian Navy to carry out intensive
and effective operation deep inside operational base of militant
groups no reported hot pursuit incidents in the affected areas.¹⁶
c. Lack of Comprehensive Regional Security Cooperation in
Practical Domain
Maritime piracy and kidnapping in Sulu – Sulawesi Seas has
continued to flourish due to the lack of comprehensive regional
security cooperation. Particularly lack of mechanisms for the use of
force to respond to any incident, including cross-border maritime
pursuits (commonly known as ‘hot pursuits’) and more importantly
joint combine maritime operation between Philippines, Indonesia
and Malaysia.²⁷
d. Resources Constraint Particularly due to the Lack of
Manpower and Naval Assets
Indonesia, Malaysia and Philippine have significant limitation of
maritime operational capability to safeguard the vastness of their
EEZ.²⁸ Since the three states have agreed to allow the military
personnel of each other’s states to enter the territorial waters of the
respective state in case of an emergency, situations such as these
require considerable thought. In the same time they have to closely
monitor critical choke point of Malacca Strait and highly contested
water of South China Sea.
Combination of islands, coastline and tropical jungle of this area
provides many hiding places and entry points which is the perfect
natural fortress and operational base for transnational organized
crime. Where they can escape from security forces by applying
irregular and asymmetric tactic effectively.
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f. Weak Governance and Poverty
Tri-border area is located far away from the central government.
In addition, lack of education, limited public infrastructure,
unemployment, limited economic opportunity are the driving
factors of extreme poverty in the area.²⁹
OPPORTUNITIES
Despite those major challenges mentioned above, valuable
opportunities are open for Indonesian Navy to play should be
greater role in promoting regional peace and in realizing the
regional resilience in ASEAN as envisioned by President Soeharto
in 1971.
a. To Pave the Way for the New Concept of Regional Security
Architecture
This concept was promoted by the Indonesian Minister of Defence
during his speech in “The 5th Putra Jaya Forum” in Kuala Lumpur,
Malaysia, on 16th-17th April 2018. Much of the critical security issues
in ASEAN in the past, present and even in the future are related to
the maritime domain. Therefore, it is an inevitable opportunity and
obligation for Indonesian Navy to realize this idea into practical
domain.²⁰
b. To Promote Concept of Joint Combine Maritime Operation
In current situation, the concept of a Joint Combine Maritime
operation needs to be developed by all maritime enforcement
agencies of the tri-littoral states. and ASEAN needs to devise
an effective response to the threat and the changing of strategic
environment. Interoperability and synergy are the key enablers for
a quick response.
c. To Support the Implementation of BIMP-EAGA
BIMP-EAGA (Brunei, Indonesia, Malaysia and Philippine – Eastern
ASEAN Growing Area) is an effort to boost economic cooperation
and prosperity in this sub-region and to build Indonesia's remote
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areas. It is in line with the Indonesian government program to build
Indonesia from the border and remote area.
d. To Become More Mature and More Expert in Combatting
Non-Traditional Maritime Threat
Maturity and expertise in combatting non-traditional maritime
threat can be multiplied. Due to the employment of asymmetric and
irregular tactics by non-traditional threats, both technology and
ground reality are required to combat it. Gaining more operational
experience on the ground. Based on experience we have learned that,
advance technology is insufficient to fight against transnational
crime organization in the form of maritime terrorism and pirates
which are essentially, very expert in irregular and asymmetric tactic.
The desired objective, could only be achieved through maturity and
a thorough understanding of the facts pertaining to ground reality.
e. To Convince and Encourage the Indonesian Government
and Policymakers for Building a Potent Maritime Power
As a maritime nation, building potent and robust maritime power
which is a symbiosis between capability of defence industry and
naval forces is an ultimate necessity for Indonesia.
RECOMMENDATIONS
Set up Specific and Solution Oriented Objectives
In order to provide clear direction for strategic,operations and
tactical action following objectives are given:
1) Short Term Objectives (1-2 years): To root out and eradicate Abu
Sayyaf Group including all militant groups operating in this area at
all cost.
2) Mid Term Objectives (5 years): To ensure law and order as well as
create conducive and stable environment in the area.
3) Long term Objectives (10 years): Empower local society, develop
public infrastructure and expand economic opportunities.
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Particular Concrete Measures
In order to achieve these objectives and end states, particular
concrete measures should be taken, as follows:
1) Indonesian Naval Headquarter which are responsible for naval
diplomacy and strategic level should take concrete measures as
follows:
a) Initiate seminar and focus group discussion to build mutual
understanding, uniformity of perspective and synergy.
b) Arrange frequent visits of policymakers, government officials
and parliament members to tri-border area.
c) Involve all ASEAN members especially Maritime Enforcement
Agency as observer.
d) Initiate and formulate Joint Combine Maritime Operation with
integrated command and control.
2) Second Fleet Command which is responsible in operational level
and major operations.
a) Establish Maritime Joint Combine Task Force including Joint
Intelligence Operation Centre and Joint Special Operation Centre.
b) Plan, prepare and execute joint combine offensive operation.
c) Arrangement of cross border operation, intervention,procedure
and execution of the target.
d) Arrangement for prosecution and judicial procedure in terms of
perpetrators if captured or surrendered.
e) Arrangement of disarmament, de-radicalization and
rehabilitation.
3) Main Naval Base in Tarakan (Tactical Level) is responsible to
carry out intensive operation continuously in order to suppress and
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eradicate militant groups.
a) Carry out surveillance, intensive intelligenceand clandestine
operations.
b) Establish combat ready groups which would be ready 24 hours to
intervene in any incident and to execute the target.
4) Main Naval Base in Tarakan (Tactical Level) is responsible to carry
out community service in coordination with local government by
adopting Malaysia concept of Kesbang (Security and Development).
a) Work closely with local government to build public facilities for
local society
b) Promoting the potential and resources of the area, invite and
escort investors and businessmen.
CONCLUSION
Maritime security issue in Sulu – Sulawesi Seas is very complex
in nature. It requires comprehensive approach and simultaneous
effort to resolve it. Efforts to manage maritime security is the key
element for ensuring stability and prosperity in the region.
As a major naval power in the region, Indonesian Navy is expected
to play decisive role in creating breakthrough, rooting out the cause
of the issue and protecting the region to become a victim of the
great power rivalry. It is in line with the vision of the Indonesian
Navy to be capable for regional projection.
Successful experience and lessons learnt from the issue resolved
in the Malacca Strait as well as de-escalation of tension in South
China Sea can be utilized as a milestone to boost confidence, to
become more pro-active, progressive and decisive in taking concrete
measures.
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ARTIFICIAL INTELLIGENCE (AI) AND ROBOTICS IN
MILITARY – OPTIONS FOR PAKISTAN NAVY
Lt Cdr Attique Sajid*
ABSTRACT
Artificial Intelligence (AI), as defined by American Scientist Marvin
Minsky is “the science of making machines do things that would
require intelligence if done by men.” In the last decade, AI has
emerged as a truly disruptive technology affecting each aspect of
human life, the military being no exception. In order to maintain
strategic advantage, leading militaries of the world, e.g. US, China,
Russia, Israel are employing AI in all domains of warfare to enhance
situational awareness, augment decision making, undertake
planning, carry out war gaming, improve training and defend
against cyber-attacks etc. The paper is qualitative and descriptive in
nature. Equipment being operated by PN has not incorporated AI,
being a novel technology. In the future as well, the integration of
this technology in export versions of equipment by foreign OEMs
seems a distant reality. Therefore, indigenous efforts to incorporate
AI in the business process of PN are the only way to embrace
this technology. After establishing an AI Directorate at Naval
Headquarter and AI Centre of Excellence at field level, PN can take
a humble start in AI by training its IT manpower, inducting civilian
AI specialists, funding AI research in universities as well as pursuing
in-country military R&D organizations to incorporate AI in future
products. Initially, PN can apply AI in its existing systems being
used for situational awareness, human resource management,
inventory management, maintenance management and integrated
logistic support. Based on the experience and confidence gained,
PN can venture into more complex systems such as cyber security
and unmanned platforms.
Keywords:
Artificial Intelligence (AI), PN, Cyber Security
*Lt Cdr Attique Sajid PN has specialized in Weapon Engineering and has served
onboard ships, dockyard and PCB repair and fabrication setup of Pakistan Navy.
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ARTIFICIAL INTELLIGENCE
Artificial Intelligence (AI), as defined by American Scientist
Martin Minsky is “the science of making machines do things that
would require intelligence if done by men.”¹ Pakistan, with its
limited resource base and lack of Information Technology (IT)
infrastructure, has been slow in coming at par with the developments
in AI for commercial purposes. In the same way, military is yet to
incorporate AI into its operational as well as support regimes and
Pakistan Navy (PN) is no exception.
MILITARY DEVELOPMENT IN ARTIFICIAL INTELLIGENCE
According to the 3rd US Offset Strategy, AI is one of the many
potential technologies which is considered as fertile ground
for gaining military advantages.² Russian president Vladimir
Putin warned in September 2017 that whosoever would become
leader in the field of AI would lead the world.³ These statements
clearly indicate a clear shift of focus towards military related AI
technologies. Leading countries have started to think AI based
military capabilities as a new opportunity to gain and maintain
strategic advantage. Few of the applications of AI in military
systems are discussed below.
AI Based Platforms
Russia has started to develop new missiles and drones which will
use AI in order to match the leading militaries of US and China.
Boris Obnosov, CEO of Russian firm Tactical Missiles Corporation,
said in July 2017 that it is developing a new weapon which will have
the ability to switch targets mid-flight and same is expected to be
developed in the next few years.⁴ AI will also be incorporated into
Russia’s fifth-generation fighter Su-57, bringing it a step closer to
the 6th generation unmanned fighter aircraft systems.⁵ Similarly,
Lockheed Martin is also researching increased integration of
AI and machine learning on the F-35 fighter aircrafts. Lockheed
Martin is working to develop technology through which AI-based
decision-making capabilities will be readily available to the pilot in
order to augment his situational awareness as well as command and
control.⁶
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Information Processing
The purpose behind the application of AI through information
management systems is to influence and augment the decisionmaking process of the commander. Japan is aiming to develop AI
based suspicious vessel detection technology. AIS information
transmitted by ships will be analyzed by the AI based system.
By comparing present data with the past one, any abnormalities
in ships’ behaviour e.g. deviating from normal lanes etc. can be
detected.⁷
Royal Navy (RN) is also in the process of integrating situational
awareness software, named STARTLE, which continuously monitors
and evaluates probable threats using AI techniques.⁴ The software
will be integrated with ship’s existing sensor suites and it would
support the command team by processing multiple sources of
information while cueing systems to identify and localize potential
threats.⁸
Electronic Warfare – Cognitive EW
There is a growing trend in radar and communication where radio
frequency equipment is employing waveforms using software.
Hostile emitters have become difficult to search, identify and jam in
increasingly contested electromagnetic environment. Hence focus
of development now a days is on AI and ML applied to electronic
warfare (EW) or cognitive EW.
US “Defense Advanced Research Projects Agency” (DARPA) is
developing cognitive EW capability in which Machine Learning
algorithms are employed to assess, characterize and subsequently
identify, in real time, all types of communication and radar emitters.
The system learns and adapts the characteristics of target emitter
with each pulse or burst of pulses to generate a countermeasure
accordingly.⁹
Military Planning
AI represents an alternate paradigm to build intelligent and robust
planning system. Algorithms have been developed since AI’s early
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age to generate military plans. Joint Assistant for Development and
Execution” (JADE) is the tool used by US military for deploying large
number of troops and equipment in the course of development and
analysis of war plans. Similarly, “FOX Genetic Algorithm” (FOXGA) is used by US Army planners to generate friendly “Courses of
Action” (COAs) and wargame them against enemy COAs.
Simulation and Training
US Marine Corps is planning to use AI and Big Data technologies to
plan and execute large scale wargames in order to test operational
plans, develop concepts of operations and help provide information
to prioritize resources.¹⁰ US Air Force is planning to employ AI and
virtual reality in order to train pilots faster and better. It will allow
students to have round the clock access to simulators obviating
the need of human instructor.¹¹ Israel has developed a “Command
and Staff Trainer” (CST) which can simulate a range of joint and
combined operations through application of AI based technologies.
It contains scenarios ranging from urban terrain operations to full
spectrum conflict as well as “Military Operations Other than War’
(MOOTW) and “Civil Military Cooperation” (CIMIC).¹²
Logistics and Transportation
An efficient logistics system is the core of any well-functioning
military. Without an elaborate logistic setup, no weapon system can
perform effectively. US military, during Operation Desert Storm,
employed an algorithm named “Dynamic Analysis and Re-planning
Tool” (DART) for automated planning and scheduling of logistics
for the whole operation. Victor Reis, Director of DARPA at the time,
said that investment in DART paid off 30 years of investment in
Artificial Intelligence in a matter of few months.¹³ US Army has
engaged an AI based firm to identify parts which are likely to fail
in near future. Similarly, US Army entered into contract with IBM
Inc. to use its AI product ‘Watson’ and deliver information related
to Army’s Stryker vehicle fleet.¹⁴
Cybersecurity
With the increased reliance of militaries on Network Centric Warfare
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(NCW), military IT infrastructure and systems are increasingly
becoming susceptible to cyber-attacks. AI based network systems
can autonomously detect unauthorized intrusions and take
remedial measures. Moreover, such systems can develop counterattack tools by analyzing the pattern of cyber-attacks. CANES
system of US and STARTLE system of UK, both possess capabilities
against cyber-attacks. There are also speculations that modernized
US Navy EA-18G carrier-based electronic warfare aircraft will carry
cyber ops capabilities.
Unmanned Platforms
Application of AI is much established in unmanned vehicles. In
2016, US Navy inducted largest unmanned surface platform which
is a 132-foot submarine-hunting robotic vessel. This autonomous
vessel is called “Anti-Submarine Warfare Continuous Trail
Unmanned Vessel” (ACTUV). The unarmed ship, named “Sea
Hunter”, can undertake surveillance of large areas of ocean in order
to detect underwater threats without human crew and even direct
human intervention.l⁵
Employment of Swarm Tactics
Another development in unmanned operations that is changing the
nature of naval missions is called ‘swarming’. Swarming essentially
involves a group of drones (vehicles) that act autonomously
within themselves, but as a whole are remotely operated. They are
tailored to execute an overall objective, but each unit has individual
autonomy in relation to one another.
US Marine Corps is developing “Low-Cost Unmanned Aerial Vehicle
Swarming Technology” (LOCUS) to undertake surveillance and
engage enemy defences before arrival of ground troops.¹⁶ US navy
has also demonstrated used of swarm tactics by utilizing roboboats
for coastal defence. Upon detection of a possible threat, the swarm
will decide which roboboat would shadow the intruder vessel and
if armed could possibly engage it as well.l⁷
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ARTIFICIAL INTELLIGENCE IN PN
PN has always strived to acquire state-of-the-art equipment and
support infrastructure while remaining within its fiscal limitations
and export controls of technologically advanced countries. PN,
already embarked upon an ambitious developmental plan, must
incorporate AI into its operational, logistical and administration
regimes. PN may begin with a humble start in AI into its working
by utilizing COTS technologies available and then gradually
venturing into advanced applications. Few of the fields identified
for incorporation of AI are appended below.
Training
A wide array of computer-based simulators is being used by PN. fixed
scenarios to practice which can be mastered by students through
repeated rehearsals. AI based simulators can adapt to a student’s
specific requirements and behaviour. Moreover, it can identify
errors and suggest appropriate corrections on the fly obviating the
requirement of physical presence of the instructor.
Inventory Management
PN relies on various software solutions to maintain an effective
inventory management system. By linking stock data and
consumption trends to other factors e.g. maintenance period,
exercises undertaken, AI can predict the reason of excess demand (or
otherwise) and prompt the item manager to initiate procurement.
Repair and Maintenance
Maintenance Management System (MMS), is the backbone of PN
repair and maintenance methodology. Limited automation in the
implementation of MMS has been brought through the introduction
of Integrated Logistics Support (ILS) system. Similarly, PN
Dockyard uses “Financial Accounting and Work Flow Management
Information System” (FAWMIS) for its business process and has
very limited utility w.r.t repair and maintenance.
PN can implement an AI based maintenance management system
68

which will be able to predict the failure of a particular equipment
and propose remedies to avoid it.
Human Resource Management
An AI based HR system will have personal profiles detailing histories,
training, interests and unique skills of individuals. HR manager
in need of a specific skill will be able to run a search against the
database, using filters such as rank, professional skills, experience
and training. Professional profiling, including performance in
training in a particular subject, studies conducted, articles written,
experience gained etc. will allow personnel with specific expertise
to be employed on a specific task.
Cybersecurity
PN is operating multiple operational and administration networks.
With evolving environment, cybersecurity threats are also evolving.
It is humanly impossible to monitor a network 24/7 for breach of
security. AI can scan system vulnerabilities, report any breach and
take remedial actions instantly. AI-enabled security systems can
also learn the pattern of cyber-attacks and produce counter-attack
tools and techniques to tackle them.
Situational Awareness
PN has gradually transformed into net-centric force and has
developed a robust C4ISR system integrating data from its sea
based, air and shore-based sensors. There is a huge amount of data
available on this system and the operator has to manually extract
useful information. Situational awareness, though present, is very
rudimentary in nature and relies solely on operator’s at capability.
An AI based system will be able to collect data regarding the
pattern of life, analyze it and detect abnormalities in it. System will
then automatically direct the unit present in closest proximity to
investigate that abnormality.
Planning and Wargaming
PN planning process relies solely on human input which results in a
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long time for the preparation of Concept of Operations (CONOPS).
The effects of enemy hypotheses and Own Courses of Action
(OCAs) are dependent on the skills of the commander and abilities
of his planning staff. A number of hypotheses and OCAs made are
also generally limited to few due to shortage of time. Moreover,
each OCA is based on most probable enemy hypotheses and its
execution against other hypotheses are not considered. Analysis of
OCA is undertaken by the same staff that developed that OCA and
is hence remains prone to the bias of the planning staff.
These limitations can be overcome by utilizing the AI based planning
models. Combining AI with Operational Research (OR) techniques
represent an alternate model in building intelligent planning
system. With an AI based system, thousands of enemy hypotheses
and OCAs can be generated. Each OCA can be wargamed against
each enemy hypothesis.
Combat Systems
PN is operating a variety of combat systems of European, US,
Chinese as well as local origins. Each system has its own limitations.
The operator has to extensively use man-machine interfaces
(MMI) to access critical information. All actions are required to be
undertaken manually by the operator himself and system cannot
provide any assistance w.r.t the response to be undertaken.
AI-based combat systems can provide automated solutions for
tactical assessment, threat evaluation, planning actions against
threats, and monitoring the execution of actions against threats. In
a multi-threat environment, such systems can prioritize the threat
handling and can also coordinate with other platforms in order to
present an effective response.
Unmanned Platforms
PN is operating different UAVs for ISR purposes which are operated
through a radio link. In a contested EW environment, it would be
very difficult to maintain link integrity thereby seriously hampering
UAV operations. This warrants the incorporation of AI into UAV
systems. AI based UAVs will continue to fly even if the link is
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broken and carry out the assigned mission in designated area. AIbased unmanned boats can be utilized to patrol the harbour and
it approaches it. When a threat is encountered, these boats can be
coordinated and form a swarm formation to effectively counter the
threat.
INDIGENOUS DEVELOPMENT OF AI
Original Equipment Manufacturers (OEMs), due respective
governmental controls, are not willing to share latest technologies,
AI being one of them. In order to embark upon incorporation of
novel technology, i.e. Intelligence (AI), the only option for Pakistan
Navy is to start indigenous efforts in this field.
AI in Pakistan
In 2018, the GoP at last has awoken to exploit the huge potential of
AI and allocated 1.1 billion rupees for the next three years in order
to establish 9 labs in 6 different universities of Pakistan and fund
education of 200 students annually.¹⁸
Joint Staff Headquarter (JSHQ) Initiative
In order to bring synergy among different stakeholders related
to AI development, JSHQ constituted a Joint Staff Task Force for
Artificial Intelligence (JSTFAI) comprising of members from Army,
Navy, and the Airforce and SPD. The task force is setting ‘ground
zero’ for identifying potential fields application of AI in Pakistan
military.¹⁹
WAY FORWARD FOR PN
The initiatives taken by the GoP and JSHQ are steps in the right
direction. Taking lead from these initiatives, it will be highly
prudent for PN to quickly embrace AI as navy is a tech-intensive
force.
Policy Framework
PN should devise its own perspective plans covering short, medium
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and long-term objectives related to AI development. These plans
must focus on capabilities to be developed in AI for next 30 years.
AI Directorate at NHQ
In order to speed up this process, it is proposed that a separate AI
directorate in C4I Division at NHQ, headed by an AI SME, may be
established. The directorate may comprise of specialists, both from
uniform and civilians.
Establishment of AI Centre of Excellence (AICE)
With an AI Directorate at NHQ, an AICE may be established at field
level to undertake projects allocated by AI Directorate. AICE may
be provided with requisite manpower and equipment.
Research Funding
Normal procurement process being followed in PN involves delivery
of an end product against the amount paid by PN. However, AI
products will be different as it will involve R&D and continuous
funding till final product is developed.
Trained Human Resource
PN has a special branch of IT experts whose core competency does
not include fields related to AI. There is a requirement to train and
nurture this HR for applications of AI in PN. requirement of civilian
AI specialists may be worked out providing them with career
progression and renumeration.
Partnership with Academia
Universities are the breeding ground for research in any field. PN,
through its AICE, may also collaborate with universities to undertake
AI related research. Students may be provided internship, research
funding as well as mentorship.
Collaboration with NESCOMM Organizations
PN is already working with various “National Engineering and
Scientific Commission” (NESCOMM) organizations e.g. MTC,
72

AWC, KRL for the development of a wide range of military products.
PN may pursue NESCOMM organizations to incorporate AI in their
existing as well as a future line of products.
Digitization of Record and Data Logging
It is imperative that PN must devise a comprehensive strategy to
digitize all records in a structured and standardized manner.
Potential Systems for Application of AI
PN is utilizing the full range of software to automate its business
process in the operational, maintenance, logistics as well as human
resource domains. Therefore, in the initial phase AI can be applied
easily to following systems which are already employed in PN:
a. C4ISR Systems including Integrated Maritime Coastal Surveillance
Network (IMCSN), Navy Information Exchange System (NIXS) and
Integrated Maritime Surveillance System (IMSS)
b. Financial Accounting and Workflow Management Information
System (FAWMIS) being used for business process of PN Dockyard
c. Integrated Logistic Support (ILS) system being used at Naval
Configuration Management Authority (NCMA) for through life
supportability of platforms
d. Human Resource Management (HRM) Systems being used at
Drafting Authority (DA) and Naval Secretariat
e. Web-based Information Management System (WIMS) for
inventory management being used in various depots.
CONCLUSION
In the last decade, AI has emerged as a truly disruptive technology
affecting each aspect of human life, the military being no exception.
PN has always endeavoured to acquire latest technology for its
equipment. However, due to the novelty of AI based military
products, no system in PN has AI based technology incorporated.
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PN can incorporate AI in simulator-based training, inventory
management of depots, repair and maintenance, human resource
management, cybersecurity, planning and wargaming, situational
awareness, combat systems and unmanned platforms.
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ENHANCING BLUE ECONOMY – ROLE & CHALLENGES FOR
BANGLADESH NAVY
Cdr Arif Rehman BN (Bangladesh Navy)*
ABSTRACT
The concept of blue economy in Bangladesh has got considerable
headway since the UNCSD held in Rio de Janeiro in 2012 followed by
successful settlement of the maritime dispute with the neighbouring
states- Myanmar and India. Presently significant rise in activities
pertaining to blue economy can be observed at different maritime
sectors of Bangladesh. Consequently Bangladesh Navy (BN), being
the prime maritime stakeholder, is increasingly becoming more
engaged to protect and promote such activities. Therefore, this
paper attempts to find out the existing pattern of blue economy
activities in Bangladesh, role of BN in enhancing the same with a
few challenges and recommendations It came out quite clearly that
Bangladesh has a vibrant maritime sector supported by maritime
trade and commerce, fishery and aquaculture, ship recycling and
ship building, coastal tourism and so on. It was also identified
that in addition to enhancing blue economy through benign and
constabulary duties, BN also enhances blue economy through
promoting ship building and repairs, providing vital human
resources, building maritime awareness and conducting regular
surveys and oceanographic activities and so on. However, few
challenges have also been identified that BN is facing in promoting
the recent blue economy activities of the country. Towards the end
few recommendations have also been made so as to enhance the
national blue economy more efficiently.
Keywords:
BN Navy, Blue Economy, Maritime Awareness
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INTRODUCTION
The Blue Economy conceptualizes oceans and seas as “Development
Spaces” that integrates conservation, sustainable use of living
resources, oil and mineral wealth extracting, bio-prospecting,
sustainable energy production and marine transport. At the
United Nations Conference on Sustainable Development (UNCSD)
held in Rio de Janeiro in 2012, blue economy was viewed as ocean
economy that aims at the improvement of human well-being and
social equity, while significantly reducing environmental risks and
ecological scarcities. Such concept can open up a new window of
opportunities for littoral like Bangladesh in terms of harnessing
resources and enhancing other ocean economic activities. This is
even more feasible after the peaceful settlement of the maritime
dispute initially with Myanmar in March 2012 and then with India
in July 2014.¹
Emphasizing such importance on ocean based economy the
Government (on 1st September 2014 in International workshop
on Blue Economy at Dhaka) has underscored the marine- based
economic activities and management of sea and its resources
through “Blue Economy”, saying such activities could create a
new horizon for the development for littoral Bangladesh. At this
juncture all the maritime stakeholders (such as Fishery Department,
Ministry of Shipping, Shipbuilding Industries, Port Authorities,
Different Educational Institutes, Patro-Bangla, Ministry of Energy,
different financial and shipping organizations, Ministry of Tourism
and so forth) are stepping up activities in order to ensure optimum
utilization of the blue economy of Bangladesh. BN, in its task of
contributing to nation building activities, is increasingly getting
involved to enhance the Blue Economy activities.
Unsurprisingly a lot of recent work had been focused on this
particular subject the exact roles and contribution of BN in terms
of existing Blue Economy activities (as of 2018) have not been
aptly highlighted. Moreover, much of the work was focused on
the prospect of Blue Economy in future rather than the present
activities.
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BLUE ECONOMY OF BANGLADESH
Intrinsic Blue Economic Activities
Bangladesh is a maritime country with great heritage. Presently,
approximately 30 million people are directly involved in some
kind of sea based economic activity² with marine economy valued
around 3% of GDP. Some of the intrinsic and prominent blue
economy activities include³
Maritime Trade
Over 90% of Bangladesh’s external trade is seaborne which amounts
for 84 billion USD in FY2017-2018 (41 billion in export⁴ and 43
billion in import⁵). Chittagong port has seen a 12% growth in cargo
handling in 2017-2018. The average import growth rate is 15.79%
(last 10 years) and export growth rate is 15.43% (last 10 years)⁶
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Figure - 1: Cargo Handling Data of Mongla Port⁷
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Figure - 2: Cargo Handling Data of Chittagong Port⁸

Fishery and Aquaculture
According to the Food and Agriculture Organization (FAO)
Bangladesh is 3rd largest aquaculture fish producing country⁹.
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Fresh water and sea fish exports amounts 41.34 Lakh metric ton
which is 3.61 percent to the national GDP¹⁰. Over the last three
decades, the fish production has increased more than five times
(7.54 MT in 1983- 84 to 41.34 lakh MT in 2016-17).
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Figure 3: 10 Years Fish Production Scenario¹¹

Ship Recycling Industries:
In 2013, Bangladesh was ranked second considering number of ships
dismantled, while ranked third from the point of gross tonnage.
It provides about 70-75% scrap steel as raw material for steel and
re-rolling mills. There are about 125 ship breaking agencies with
annual turnover of over USD 2.5 billion.¹²
Shipbuilding Industries:
There are more than 100 shipyards in the country engaged in
traditional and domestic shipbuilding along with few international
standard shipyards. Presently the industry is working on foreign
projects worth of $250 million.¹³

Figure 4: BNS PADMA, FAC(Gun) and BNS NIRMUL, LPC(Missile) Constructed
by Khulna Shipyard Limited
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Figure 5: 55m Kenyan Coast Guard Vessel Constructed by Western Marine
Shipyard Ltd, Chittagong¹⁴

Hydrocarbon
Until 2014 two gas fields had been discovered i.e. the Sangu and the
Kutubdia gas fields. Two recent discoveries i.e. Magnama (3.5 Tcf)
and Hatia (1.0 Tcf) will soon start commercial production.l⁵
Sea Salt Production
This sector generates a large number of employment of about 5
million people. This sector contributes about 300 to 350 crore of
Taka (500 to 600 cores of PKR) each year to national economy.¹⁶
Tourism
Tourism in Bangladesh directly generated 1,281,500 jobs in 2012 or
1.8 percent of the country’s total employment. Currently this sector
is experiencing a growth rate of 3%.¹⁷
RECENT DEVELOPMENT IN THE FIELD OF BLUE ECONOMY
Few of the recent blue economy projects are enumerated below:
Single Point Mooring (SPM) with Double Pipe Line:
The project is undertaken by the Bangladesh Petroleum Corporation
and China Petroleum pipeline Bureau (CPP). This will reduce the
offloading time and cost of imported crude and diesel oil when
compared to the existing lightering method. The total pipeline
consists of 70 Km Offshore line and 34 Km Onshore line.
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Figure 6: Outline diagram of SPM project¹⁸

LNG Terminals
LNG terminal projects are undertaken by Petro Bangla which is
aimed at meeting up growing gas demand of domestic, industrial
and power plant sectors. LNG from sea will directly be connected
to the national Grid.

Figure 7: Outline diagram of LNG Terminal projects ¹⁹

1200 MW Coal Based Power Plant
This project is aimed to build two coal based power plant in the
Matarbari Island for meeting up the demand of power supply of
future projects like LNG terminals and Sonadia Deep Sea Port.
This project includes building of jetties, dredging of channels, and
setting up the plant itself.²⁰
Offshore Exploration
Bangladesh has demarcated 15 shallow offshore blocks and 11 Deep
sea offshore blocks.²¹ Presently 2D seismic survey in two shallow
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offshore blocks are in progress and few 2D and 3D seismic surveys
have been completed. Santos Sangu Gas Field Limited of UK had
shown an interest to carry out 3D Seismic survey of two blocks.¹²
Payra Deep Sea Port
This project is a $ 25 billion project²³ undertaken to reduce the
pressure on Chittagong and Mongla ports.²⁴ The port is being
developed in three stages. Under the Long-Term Plan, by 2023
the port is to have a 16 meter channel, container terminals with
associated facilities, an Export Processing Zone, airport, port city,
dockyard/shipyard, and eco-tourism facilities.

Figure 8: Location of Payra Deep Sea Port (Source: Google Map)²⁵

ROLES OF BANGLADESH NAVY IN ENHANCING BLUE
ECONOMY
General Role in Enhancing Blue Economy
Bangladesh Navy (BN) was established to maintain sovereignty over
the nation’s territorial waters, to safeguard Bangladesh’s economic
interest and exercise maritime control within the exclusive economic
zone and the continental shelf, and to protect Bangladeshi shipping
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lines and it’s merchant fleet.²⁶ The inherent peacetime roles and
functions of BN that directly or indirectly enhances national blue
economy are enumerated below:
Constabulary
BN is performing her constabulary roles to support and protect
her maritime interests in general and blue economy activities in
particular.²⁷ As such numbers of BN ships are deployed within the
country’s EEZ round the clock for surveillance, protection of trade
and shipping; antipiracy, anti-smuggling and antidrug trafficking;
and for maintaining good order at sea.

Figure 9: Maritime Boundary of Bangladesh

Benign
In addition to the security duties, BN also contributes towards blue
economy through benign roles such as regular Search and Rescue
(SAR) missions, Humanitarian Assistance and Disaster Relief
(HADR) Operation and in aid to civil power.
Fishery Protection
BN ships has an additional task of keeping the EEZ free from IUU
fishing and facilitating safe ground for the fishermen. From 2014
to June 2018, BN has apprehended 43 Indian, 10 Sri Lankan and
17 Myanmar fishing boats/trawlers.²⁸ Furthermore, BN carries
out additional deployment in the form of ‘Operation Jatka’ and
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‘Operation Maa Hilsha’ during the spawning and breeding season
of Hilsha fish. This year alone BN has apprehended ‘Current Net’²⁹
worth of Taka 160 crore (PKR 265 crore).³⁰

Figure 10: BN ship appending huge amount of illegal ‘Current Net’ during
“OPERATION JATKA 2018” at Barisal (Source Author)

Ship Building and Repair
BN had taken over three of the country’s state run shipyards namely
Khulna Shipyard Limited (KSY), Dockyard and Engineering Works,
Narayanganj (DEW, Nganj) and Chittagong Dry Dock Limited
(CDDL) in the year of 1999, 2007 and 2015 respectively. BN had
been running these yards commercially which have successfully
constructed FAC(G)s, LPCs, Ro-Ro Ferry, tankers, passenger vessel,
landing crafts, survey vessels and High speed boats.³¹ These yards
have been contributing tremendously towards national economy
in general and blue economy in particular. The ongoing projects
include survey vessel, patrol vessel, house boats and frigate project.³²

Figure 11: Bangladesh Coast Guard IPVs constructed by DEW, Nganj³³
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Human Recourse Provider
BN had been providing expert manpower to various maritime
organizations like Chattogram, Mongla and Payra Port Authorities;
Shipping Corporation, Inland Water Transport Corporation,
Inland Water Transport Authority, Marine Academy, Fisheries
Academy, Ministry of Shipping, Bangabandhu Sheikh Mujibur
Rahman Maritime University (BSMRMU), Coast Guard and so on.
BN personnel are not only contributing directly to national blue
growth, but also participating actively in consensus building, policy
and strategy formulation, developing human resource, nurturing
leadership and maintaining smooth coordination between all the
vital maritime agencies.
Hydrography and Oceanography
BN Hydrographic and Oceanographic Centre (BNHOC) had been
regularly producing and upgrading Nautical Charts (44 had been
produced so far), Oceanographic Data, Tidal Prediction/ Forecast,
Notices to Mariners, Hydrographic Notes and Topographical Data
of Coastal Seabed.³⁴ These data are regularly used by the concerned
maritime agencies of the country.
Maritime Awareness Building
BN successfully established the country’s first maritime university
named Bangabandhu Sheikh Mojibur Rahman Maritime University
(BSMRMU Act No 47) in 2013.³⁵ Besides, BN conducts regular
national and international seminars and workshops, incorporating
scholars, bureaucrats, business community, maritime community,
politicians and service holders from different maritime
organizations.
Recent Undertakings of BN
However, keeping blue economy in view, BN has taken few more
additional undertakings to uphold, protect and promote country’s
recent blue economy initiative. Such undertakings include:
Operation Blue Guard
In order to provide security to blue economy projects near Matarbari,
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Maheshkhali and kutubdia area, BN has initiated Operation Blue
Guard since March 2017.³⁶ In addition to deploying units at sea,
several contingents are deployed near the working sites to tighten
security on shore . Ships at sea and contingents on shore carry out
following tasks:
• Escort different crafts/vessels involved in the project.
• Round the clock security to impact area of the pipelines.
• Regular Patrol at working sites/ ensuring naval presence.
• Clearing fishing boats and nets.
• Emergency support as and when required.
Establishment of BIMRAD
In order to conduct regular research on preservation, exploration,
exploitation and management of oceanic resources, NHQ has
inaugurated the Bangladesh Institute of Maritime Research and
Development (BIMRAD) on 3rd July 2018.³⁷ BIMRAD has recently
organized an international seminar on “Maritime Good Governance
towards Sustainable Development” on 19th November 2018 at
Dhaka where maritime experts from Bangladesh, India, Malaysia,
Sri Lanka and USA presented various keynotes.³⁸
International SAR Exercise
BN has organized IONS Multilateral Maritime Search and Rescue
Exercise (IMMSAREX 2017) off Cox’s Bazar from 26th to 29th
November 2017.³⁹ IMMSAREX was participated by 08 warships,
05 helicopters and 01 LRMPA belonging to foreign navies and 32
ships, 04 helicopters and MPAs of BN. Such initiative helped in the
creation of maritime awareness within the country and promoted
tourism in the area.
Establishment of Blue Economy Directorate
In order to direct all the naval activities related to blue economy
and to maintain smooth coordination between concerned
ministries and maritime organizations, Blue Economy Cell was first
established in February 2017. Later the cell was upgraded to fully
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functioning directorate (Ad Hoc) in December of the same year .
CHALLENGES AND WAY FORWARD
General
Such challenges and possible way forward are largely identified
and proposed through interviews of key informants of Bangladesh
Navy and BIMRAD and through the Focus Group Discussion of
mid-level officers who were largely involved in the operation blue
guard, fishery protection or other blue economy related activity.
CHALLENGES
Lack of a Central Coordinating Body
At any given time the stretch of Bay of Bengal is utilized by merchant
mariners, law enforcing agencies, different ministries, oil and gas
companies, fishermen and other business communities. There had
been occasions when gap of information and lack of coordination
persisted between BN different stakeholders.
Budgetary Constraint
BN is generally allotted with 25%-30% of a total Bangladeshi
defence budget.⁴⁰ On the other hand naval surface, sub surface
and air elements are highly expensive to acquire and to maintain.
Therefore, budgetary constraint is a primary challenge for BN to
promote and to protect national blue economy.
TASK VIS-À-VIS LACK OF ASSETS
• Platforms
Increased blue economy activities, now days, are forcing BN to
provide location, security rather than the area security which
demands for additional platforms.
• Bases
BN has deployed a number of contingents in the South Eastern
belt in order to provide security to several blue economy projects.
However, due to a lack of naval infrastructure in the southern belt,
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providing logistic support to these contingents remains a challenge.
Maritime Awareness
Large number of policy makers, bureaucrats, service holders,
educators, media personnel and most importantly general
population are still more or less ‘sea blind’. Bangladesh can only
exploit the full potential of blue economy when there is enough
consciousness on the blue economy itself.
Policy Gap
Policy gap is experienced at the ground level as well. Few examples
are given below:
• Presently BN is acting as one of the main coordinating body
synergizing all the maritime activities instead.
• BN contingents deployed to provide security do not have the
magisterial power to arrest which were possessed by the Bangladesh
Coast Guard but presently not deployed.
• BN contingents are not deployed under the ‘aid to civil power’ act
which is a standard modus operandi for peacetime deployment on
shore.
• BN is presently providing location/ point security rather than area
security. Ideally, the former type of security may be provided by
BCG whereas BN to provide the latter.
BUREAUCRATIC HITCHES
The inherently lengthy bureaucratic process of the government
machineries results in extended protocols, delays in decision and
slows progress.
Way Forward
Formulation of Maritime Policy
A maritime policy needs to be drafted in-cooperating all the
maritime stakeholders encompassing maritime trade and
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commerce, maritime security, exploration and exploitation of
marine resources vis-à-vis their conservation
Establishment of a Central Coordinating Body
A Maritime Affairs Division may be established in order to ensure
effective interoperability, cooperation, coordination and integration
of all maritime agencies. Such establishment will be the controlling
and regulating body.
Capacity Building Vis-à-vis Reviewed Forces Goal
BN has undertaken a moderate capacity building program under
the ambit of ‘Forces Goal 2030’. In view of such aspects, the existing
forces goal may be reviewed taking blue economy in cognizance.
Greater Employment of BCG
For effective maritime security, a cooperative engagement between
BN and BCG is very essential. BCG has undergone reasonable
expansion and presently operates OPVs (Italian origin Minerva
class corvette), IPVs (55m PCs), different FAC(G)s, High Speed
Patrol Boats, Metal Sharks etc. Employing BCG would allow BN
to focus more on area security while the former would undertake
projects related to security.
National Maritime Awareness
Maritime awareness in Bangladesh has been improving for the
last few years. BN may also pursue government for inclusion of
additional texts/ chapters/ subjects in secondary and higher
secondary programme highlighting the benefits of the ocean and
ocean economics. The additional scholarship program may also be
arranged on different maritime related subjects at the university
level Maritime Doctrine of Bangladesh may be reviewed in order
to make it more reader friendly for the general public. As such
Maritime Doctrine of Pakistan can be followed. It may also be made
public for promoting general maritime awareness.
Standardizing BN Effort
Few immediate steps, as enumerated below,
standardize BN effort (DBE):
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can be taken to

• Blue economy directorate (ad hoc) may be upgraded to fully
fledged directorate with approved TO&E .
• BN contingents deployed at different projects may be brought
under the ‘in aid to civil power’ act. 		
RECOMMENDATIONS
National/ Government Level
NHQ may send following proposals to the concerned authority/
PM Office/ Armed Forces Division:
• Proposal to form a national committee involving representation
from all the maritime stakeholders to formulate a National Maritime
Policy.
• Proposal for the establishment of Maritime Affairs Division under
the ambit of PM office. The proposal may also contain possible
organization, TO&E, functions, authority, modus operandi,
financial control and other essential points.
• Proposal to bring the contingents deployed for blue economy
projects under the ‘In Aid to Civil Power’ act.
NHQ Level:
At NHQ level concerned directorates may undertake following:
• A committee may be formed to review the ‘Forces Goal 2030’ taking
foreseeable blue economy activities and likely future deployments
into cognizance.
• A committee may also be formed to review the Maritime Doctrine
of Bangladesh while making such publication more reader friendly
and available to the general public in order to generate more
awareness.
• Necessary steps may be taken to formulate the TO&E of Blue
Economy Directorate and to forward it to the concerned ministries
for approval.
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• A committee may be formed involving blue economy cell and
media wing of DNI to chalk out effective ways to rejuvenate national
maritime awareness programme.
• NHQ may consider joint deployment with BCG proposing the
latter to provide point security to the recently undertaken national
blue economy projects.
CONCLUSION
Bangladesh has witnessed a significant rise in the blue economy
activities in the recent past. The country has achieved a major ‘blue
growth’ with a 9% increase in the marine sector over the last five
years and the marine economy now valued around 3% of GDP.
Presently, more than 30 million people are involved in this sector.
Some of the recent activities include construction of offshore LNG
terminals with underwater gas pipelines, power plants aimed for
sea ports and terminals, offshore explorations and construction of
Payra Deep Sea Port.
1.1 The inherent peacetime roles and functions of BN, directly or
indirectly, enhance national blue economy of Bangladesh. Such
roles and functions include round the clock surveillance, protection
of trade and commerce, anti piracy, anti smuggling and anti drug
trafficking while maintaining good order at sea, fishery protection,
regular SAR missions, HADR Operation and in aid to civil power.
BN also enhances blue economy by reviving shipbuilding and
repair industries, providing vital human resources to different
maritime organizations, building maritime awareness and by
conducting regular surveys and collecting important oceanographic
data. Furthermore, keeping recently undertaken blue economy
activities in view, BN has undertaken few more initiatives such as
launching of Operation Blue Guard, establishment of BIMRAD,
conducting international SAR exercise, capacity enhancement and
establishment of Directorate of Blue Economy.
1.2 BN faces numerous challenges in enhancing/ promoting/
protecting blue economy. The most pertinent of challenges
includes lack of a central coordinating body, budgetary constraints,
task vis-à-vis lack of assets, maritime awareness, policy gap and
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bureaucratic hitches and so on. The possible way forward includes
formulation of maritime policy; establishment of the Maritime
Affairs Division as the apex coordinating, controlling and regulatory
authority; reviewing of forces goal 2030, greater employment
of BCG in providing point/ local security to various projects,
periodic and systematic awareness building programme through
education curriculum along with print and electronic media and
standardizing/ regularizing BN’s effort.
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SMOG IN LAHORE; CAUSES, EFFECTS AND WAY FORWARD
Lt Cdr Syed Muhammad Junaid PN*
ABSTRACT
SMOG is a form of air pollution that usually becomes visual in
urban areas during winters. Air pollution is the most debatable
topic across the globe and Pakistan is not an exception in this
regard. Lahore has been facing the devastating effects of SMOG
since 2016. The increased occurrence of smoggy days in Lahore
is of major concern to the general public. This study explores the
major sources contributing towards the formation of SMOG in
Lahore and its detrimental effects on human health. It further
elaborated that PM2.5 is the most dangerous pollutant emitted
from transport, industry and crop burning. PM2.5 concentration at
Lahore is observed 9 times higher than WHO standards in 2018 and
posing severe effects on health of residents of Lahore. The research
suggests that adequate government regulation, public awareness,
better transport management, control of vehicular emission, solid
waste and crop burning, real time monitoring of air quality and
industrial compliance are keys to successfully controlling PM2.5
pollution.
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INTRODUCTION
Air pollution is one of the biggest environmental problem world
is facing today. According to WHO 9 out of 10 people breathe air
containing high levels of pollutants and about 7 million premature
deaths every year are attributed to air pollution. Polluted air
presents the world’s 4th leading contributing cause of early deaths,l
and burdens the global economy with an estimated annual cost of
$225 billion (USD). South Asia alone contributes to the most air
pollution. Delhi and Beijing top the cities in Asia. Lahore being one
of the top contributors in this category.²
Identified as the fifth season, SMOG has is another addition in the
rising levels of air pollution. Lahore and Faisalabad are among the
top 10 most polluted cities of the world.³ Since the past four years
months from October to January tend to be engulfed under the
cloud of the mixed fog air pollution cloud. Keeping in view the
dangers associated with smog, very less emphasis has been given
to air pollution in Pakistan. SMOG being hazardous to health and
is also leading to multiple health related problems and raising
concerns about long term harmful effects on public health. The
current situation is expected to worsen due to the lack of an active
action plan from the government and failure of the concerned
authorities to take an effective action regarding the situation. The
study would conduct with an aim to highlight the consequences
that SMOG can pose to public health.
SMOG is a photochemical reaction between air pollutants, sunlight
and heat resulting in formation of thick haze and that gets trapped
near earth due to the inversion phenomenon. The figure 1 reflects
the process of smog formation.

Figure 1 - How SMOG is formed⁴
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CONSTITUENTS AND SOURCES OF SMOG
The most common air pollutants constituting SMOG are ⁵
Ozone, Particulate Matter (PM), CO, VOC, NO2 and SO2.Among
all pollutants, PM2.5 is a representative measure of air pollution
due to its size (<2.5 µm) and impacts on human health.
Major sources identified contributing to formation of SMOG in
Lahore are as follows:
Vehicular Emissions Contributors to air pollution in transport
sector’s include motor vehicle exhaust, lack of emission control
devices, low efficiency engines and poorly maintained vehicles. It
is pertinent to highlight that the number of vehicles in Punjab has
shown an increase of 100% from 2011 to 2016 (Figure 2) and remain
the key sources of SMOG in Punjab.
Vehicle Population
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Figure 2 - Number of Vehicles Registered in PUNJAB ⁶

High Sulphur Content in Fuel
Fuels used in Pakistan are high in sulphur contents (500 ppm,
EURO-II) and source of PM and SO2 emissions.⁷ It is worth
mentioning that 33% reduction in PM emission from vehicles can
be achieved by lowering the sulphur content to 50 ppm (Euro-IV).
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Industrial Emissions
Emissions from industrial facilities such as cement, fertilizer, sugar,
steel, and thermal power plants are major contributors to poor air
quality⁸ in Lahore. Same was also highlighted by Greenpeace NO2
emission report identifying Lahore as the 30th global NO2 hotspot.⁹
Crop Burning
In Punjab, 80% rice fields are combine-harvested which leave large
amounts of residues on the field. Farmers usually burn that residues
for ease of harvesting. It is worth mentioning that burning a tonne
of crop residue releases 3 Kg of PM, 60 Kg of CO, 1460 Kg of CO2,
199 Kg of ash and 2 Kg of SO2 in the air”. ¹⁰
Food and Agricultural Organization (FAO) of United Nations under
its project R-SMOG has launched a report in Jan 19 on emissions
and drivers of smog in Punjab. Statistics of Report show that 43%
of air pollutant emissions come from the transport sector, 25% from
industrial sector, 20% from agriculture and 12% from the power
sector.” ¹¹
It is evident from statistics that transport, industrial and power
sector combined are responsible for 80% of pollution in Punjab¹²
and thus require major focus for adapting of pollution free
technologies.
EFFECTS OF SMOG ON HUMAN HEALTH IN LAHORE
Pakistan stands at 169 in global Environmental Performance Index
(EPI) among 180 countries in the categories of environmental
health.¹³ In 2015 alone, 135,000 deaths in Pakistan were attributed
to air pollution¹⁴ as per estimates of the Lancet Commission¹⁶
wherein 60,000 deaths were attributed to fine particulate matter
alone as per WHO. According to the ministry of health, about 1,000
patients were treated on a daily basis for respiratory issues in nine
public hospitals of Lahore in 2017.¹⁷ According to Health Effects
Institute’s (HEI) and the state of the global air 2018 report, Pakistan
is facing 207 deaths among every 100,000 people. On a list of 12
countries, Pakistan was second, preceded only by Afghanistan and
followed by India.¹⁸
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Air Quality Life Index (AQLI) is a metric which translates air
quality into life expectancy. AQLI of Pakistan indicates that on
average every citizen of Pakistan is losing 2.6 years of its life due to
high PM2.5 concentrations, whereas in Lahore, average loss of life
is about 5 years.¹⁹ Therefore, a child born in Lahore, today will lose
upto 5 years of his life just because of unhealthy air quality.
There is also a quantitative relationship between exposure to
particulate matter and deaths. A study by Barkley earth revealed
that every 22 μg/m3 of PM2.5 of air pollution equals to smoking of
1 cigarette.²⁰ The annual average PM2.5 of Lahore in 2018 was 142
μg/m3 which is equivalent to 6.5 cigarettes per day.
Particulate matter being the respirable pollutant can lead to lung
cancer. It also causes non-fatal heart attacks, increased respiratory
problems, irregular heartbeats, reduced lung function and
aggravated asthma. Women and children are more vulnerable to
respiratory issues and choking of the throat due to SMOG. Sughis
et al. reported that children living and attending school in high
polluted areas of Lahore had substantially higher blood pressure
as compared to children exposed to less polluted areas of Lahore.²¹
Arooj Ashraf et al. conducted study on effects of SMOG on ocular
surface diseases reported by patients at Mayo and Shiekh Zaid
Hospitals²² during the Lahore SMOG event in November 2016 and
compared with baseline data of November 2015²³ as shown in Figure
3. The study indicates 60% rise in the number of patients reported
with ocular surface diseases (dry eyes, irritation, lid erosion, corneal
diseases, conjunctival diseases, uveitis, and lacrimation) during
periods of smog as compared to baseline conditions”.²⁴
Patients with Ocular Diseases in Lahore
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Figure 3 - Patients with Ocular Diseases in Lahore.
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“Various studies have identified the relation between air pollution
exposure and cognitive outcomes of children, including reduced
verbal and nonverbal IQ, memory, test scores and grade-point
averages among school children as well as other neurological
behavioural problems. Air pollutants inhaled during pregnancy
can cross the placenta and affect the developing brain of a fetus
with potential lifetime effects. Research also shows “an association
between prenatal exposure to high levels of air pollution and
developmental delay at age three, as well as psychological and
behavioural problems later in childhood, including symptoms
of Attention Deficit Hyperactivity Disorder (ADHD), anxiety
and depression.”²³ Another study reports a four-point drop in IQ
by the age of 5 among a sample of children exposed to toxic air
pollution.”²⁶ Above discussion reflects that residents of Lahore are
the most affected ones as compared to other cities of Pakistan due
to the elevated levels of air pollution and thus have severe health
consequences. Children exposed to higher pollution levels are 4 to
5 times more susceptible to brain development, lung diseases and
depression.²⁷
SEVERITY OF SMOG AT LAHORE
WHO has set the threshold level for annual mean PM2.5 as 10 µg/
m3 and 24 hr mean of PM2.5 as 25 µg/m3.Meanwhile PEQShas set
its own air quality standards with annual mean PM2.5 as 15 µg/m3
and 24 hr mean of PM2.5 as 35 µg/m3.¹³
The annual mean value of PM2.5 was observed 115.6 µg/m3 in 2017
which is 11 times higher than WHO limit and 7 times higher than
Pakistan NEQS limit. However, annual mean value of PM2.5 was
observed 142.6 µg/m3 in 2018 which is 14 times higher than AQGs
limits and 9 times higher than Pakistan NEQS limits (Figure 4).
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Figure 4 – PM2.5 data of Lahore 2017 & 2018
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Air quality in Lahore is so poor that it experienced only 02 days
of good air quality and 36 days of hazardous air quality in 2017²⁸
whereas in 2018 Lahore has experienced only 03 days of good air
quality and 37 days of hazardous air quality.
PUBLIC AWARENESS ON SMOG
Despite being a public health emergency, people in Pakistan
lack awareness about the severe consequences of SMOG and air
pollution on human health. In Pakistan, without any government
intervention or even social awareness campaigns, informing citizens
how to protect themselves from the toxic smog is an uphill task.²⁹
. However, since the SMOG episode of 2016, Mr Abid Omer took
the initiative to create awareness among masses about air quality
through his non-profit organization Pakistan Air Quality Initiative
(PAQI) and emphasized that SMOG is a public health emergency
and kept on urging government to deal it like an emergency. The
same was followed by social media campaign “Saans lainay do”
by Mr Dawar Butt (social worker) and Mr Ahmed Rafay Alam
(Environmentalist Lawyer) highlighting the issue as war against
SMOG in Pakistan.³⁰
Actions to combat SMOG and air pollution of Pakistan in general
and Punjab in particular is seriously lacking at government end.
High court took notice of SMOG issue in November 2016 and
SMOG policy was formulated in 2017 and was finally published
after Supreme Court notice on 28 May 2018 identifying root causes
and proposed recommendations for combating toxic air. However,
implementation of a majority of recommendations are still pending
from the government.
PROPOSED WAY FORWARD
The importance of the world-wide efforts being under taken to
address the issue can be realized through strategies adapted by
China and US for combating air pollution menace. China declared
war on pollution in 2013 and brought 32% reduction in Beijing PM2.5
levels by 2017.³¹ Therefore, taking lead from the Chinese strategy of
controlling SMOG, five solutions to Lahore SMOG (Figure 5) are
proposed as way forward:
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Figure 5 – Five Solutions to Air Pollution Problem³²

Transport
Introduce Emissions standards for road vehicles by upgrading
fuel to EURO-IV, annual inspections of vehicles and installation
of emission control devices on all vehicles. Moreover, growth rate
of vehicles can be controlled by upgrading mass transit facilities,
introducing hybrid cars, use of bicycles and imposing taxes on
private cars.
Industry
Introduce advanced emissions standards in industries through
installation of end of pipe technology, dry & wet scrubbers, Zig-Zag
technology for brick kilns and by post combustion controls.
Crop Burning
Crop residue burning should be banned throughout the country
and strict monitoring be exercised through accessible NASA’s
Worldview satellite. Zero Till methods of cultivation be promoted
to eliminating crop residue burning in Punjab. Moreover, subsidies
be provided to paper and furniture industries for using straw as raw
material.
Urban Waste
Planned waste collection with source separation, recycling and
treatment be exercised to avoid burning of waste. Penalty system
be introduced for open burning of waste.
104

Monitoring & Action
Monitoring of air quality at Lahore be enhanced through
procurement of 08 x AQMS as recommended by SMOG commission.
EPD is to ensure issuance of health advisory and declare a public
health emergency whenever AQI level reaches hazardous zone.
Moreover, Pakistan clean air action plan be formulated with a 5 year
target to reduce PM2.5 in Lahore and other polluted cities.
CONCLUSION
SMOG has now become the fifth season in Lahore. Crop residue
burning during the months of October and November used to
cover the sky with a thick layer of haze. However, it is a fact that the
air quality is not at all in desired state during the rest of the months
as well. PM2.5 being the most hazardous pollutant is emitted from
vehicles, industry, waste and crop residue burning. The air quality
of Lahore remained 9 times higher than WHO standards and thus
poses a severe threat to life as well as health of residents exposed to
elevated levels of air pollution at Lahore.
80% contribution in air pollutant emissions is from power, industry,
and transport, which together hold and aid in the formation of
smog in Punjab. Though the emission contribution of the burning
of rice residue is minimal as compared to other sectors but may
support significantly the seasonal smog phenomenon in Punjab.
Air pollution is costing 5 years of life to the residents of Lahore along
with serious health challenges like CPOD, IHD, Stroke, ALRI, ocular
diseases and lung cancer. Moreover, air pollution also has severe
effects on a child’s lungs, blood pressure and mental development
leading to the diseases of ADHD. The annual death toll attributed
to air pollution is 125,000 which exceeds the death toll linked with
terrorism in Pakistan over the period of 18 years.
The present study has revealed that a significant fall in the air quality
in Lahore is mainly Dependant on poor legislation, governance
and lack of public awareness regarding the detrimental effects of
air pollution on human health. Therefore, a five-solution model
proposed as a way forward will help to mitigate the toxic air problem
of Lahore if adapted in true spirit.
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BOOK REVIEW
A RIVER IN DARKNESS: ONE MAN'S ESCAPE FROM
NORTH KOREA
Author Masaji Ishikawa
Published by Amazong Crossings 2008
Reviewed By Lt Cdr M Ahsan Khan PN
This tragic memoir tells the story of a man of mixed Japanese –
Korean heritage who as a boy, moved to North Korea under a
“repatriation” program that was designed to provide North Korea
with labourers while conveniently reducing a minority problem for
the Japanese. During the Second World War, Japan had imported
labour from Korea for the war effort. As it happens, Ishikawa’s father
was from South Korea, but – in the wake of the Korean War — it
was North Korea that was looking for rank-and-file labourers.
Kim Il Sung’s propaganda to a simple, utopic life in North Korea gave
misperceptions about the mentioned theme. The mode of living in
North Korea was hard on everybody (except the party elite), but
it was particularly hard on the author’s family because: a.) severe
discrimination existed and therefore the family could only attain
the lowest-of-the-low in farm sector jobs; b.) they were accustomed
to life in Japan and so they knew exactly how backwards North
Korea was compared to its neighbours and, c.) author’s mother’s
family in Japan had disowned them, and so even when other
transplanted families began to be able to receive wealth from their
kin in Japan, their family was cut off (but assumed by neighbours to
be receiving packages.) From constantly having to game the system
to get enough calories to survive to a series of tragic events that were
largely tied to the country’s impoverished nature (e.g. inadequate
healthcare,) the book features one soul-wrenching turn of events
after the next.
Ishikawa grew to manhood in North Korea, married twice, and
had children, but when the famine struck in the 1990’s he fled the
country into China across the Yalu River, leaving his family behind.
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The book’s last chapter deals with Ishikawa’s challenges living in an
expensive first world country – Japan – while trying to get his family
back. It’s difficult to know whether Ishikawa ever serious could have
thought he could get his family out once he was gone. Certainly, he
proposes that he did think that, and he spoke to Japanese diplomats
(who felt horrible about what had come of people like him) about
it. Still, it’s hard to imagine how he could have thought so, being
familiar with how the Kim dynasty operated. Still, one may have
to grant a man his delusions when he makes such a hard decision
while he is literally starving to death. Ishikawa was able to discover
what happened to at least some of his family members, and that
information is in an epilogue.
The narrative unfolded in the book overall deals with the concept of
the limited and curtailed living in North Korea. It is both gripping
and fascinating and also gives insight into how people live in the
villages of North Korea that is not so extensively described elsewhere
– not to mention what it’s like to be a member of a minority group,
labeled a “hostile” and essentially relegated to a low-caste life.
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BOOK REVIEW
TAMING THE SUN: INNOVATIONS TO HARNESS SOLAR
ENERGY AND POWER THE PLANET
Author Varun Sivaram
Published by MIT Press 2018
Reviewed by Lt Cdr Imran Khan PN
Varun Sivaram is worried that solar energy might follow the same
path as nuclear: initial enthusiasm followed by disillusion caused,
in nuclear’s case, by lack of social acceptance and cost. As a Rhodes
scholar who researched perovskite cells and with degrees from
Stanford in both engineering physics and international relations he
is well placed to provide insights on the subject. His scope is broad,
looking world-wide at energy requirements in 2050 and beyond for
which actions are required now.
Taming the Sun is divided into four main sections. In the first he
shows why the world might not be able to increase the contribution
of solar energy from 2 per cent today to 30 per cent in 2050, the
proportion he suggests is necessary to meet the Paris agreement
on climate change. The remaining sections discuss the potential
obstacles grouped in three categories: insufficient financing, lack of
technological improvement, and inadequate systems and policies.
Each is discussed in detail with useful short summaries.
On the surface everything is going well: the cost of solar PV
panels continues to decrease and more countries are committing
to ambitious goals. However in the most mature markets such as
Germany and Italy the share from solar has plateaued out at less
than 10 per cent. And then there is value deflation, the problem that
the bigger the solar contribution the less value it has.
This is already observed in California where the addition of a new
solar panel has no value for the state’s energy system. There may be
value for an individual householder, but not for the grid operator,
since there is already more than enough daytime power. Then as the
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sun goes down the operator has to add 10GW of power from other
sources in a few hours to make up for the lack of solar energy. This
puts a large strain on the system and is expensive. Cost inflation is
the other side of the coin to value deflation.
The usual answer is batteries, which is described as “no silver bullet”
because the quantities required are very large and the cost high. For
example, spreading out the solar energy acquired in California in
the day over twenty-four hours would require some three million
Tesla’s Powerwall batteries, and that is just for the current level
of solar generation and ignores longer term fluctuations due to
weather and the seasons.
In the short term the author favours a mix of PV and concentrated
solar power (CSP, the use of mirrors to focus the sun’s rays typically
onto a tank of water at the top of a tower). The steam produced
can be stored more economically than batteries, but still only for
a matter of hours. Of course there is no doubt that nuclear plants
and gas turbines will still be needed in 2050, although hopefully
the latter will have carbon capture and storage. Longer-term
storage solutions are discussed including hydrogen and photoelectrochemical systems that emulate plants.
The need for more research and development is a constant theme. In
the author’s opinion solar panels need to be an order of magnitude
cheaper and simpler to manufacture than today’s silicon cells.
They also need to be more efficient, flexible, available in different
colours and able to be printed like a newspaper. New materials are
needed but the spectacular success of silicon is actually a barrier to
progress, because it is so widespread and because new technologies
cannot match the price initially.
One potential solution is perovskite, a mineral that offers many of
the desired characteristics. It also takes energy from a different part
of the solar spectrum than silicon, so adding a sheet of perovskite to
a silicon panel not only increases the power output but also provides
an easier way to enter the market. Development of perovskites or
other materials takes substantial funding but funding devoted to
energy is generally low. For example the US Federal government has
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for years spent less than 2 per cent of its R&D funding on energy,
with space, health and defence receiving far more.
Financing generally is a concern because even if the cost of solar
panels is reduced dramatically it is still only one third of the cost
of a utility-scale array. It is not clear where the trillions needed will
come from. “Yield Co’s” – investment funds that own solar farms
and provide a reasonable rate of return from the power sold –
should be ideal for investors like pension funds looking for a safe,
steady income, but they suffered badly in the US when the oil price
dropped in 2015 and have not taken off there. In the UK they are
reasonably successful but tend to buy existing farms rather than
financing new ones. Somewhat wistfully the author looks at the ease
with which large oil companies raise money for risky development
projects and hopes that some can be diverted to solar.
Finally, there is the whole system of energy management and
distribution, from grid lines and power stations through grid
management, energy pricing and public policy. Most of these require
major modification and investment if solar energy is to succeed.
The book is about solar energy, but of course many of the issues,
particularly in this section, apply equally to other intermittent
renewable sources such as wind.
Taming the Sun is an abundant source of ideas and with nearly 600
references has enough information for the most ardent enthusiast.
The global sweep means that local factors tend to be brushed over.
Writing about laying solar panels like a carpet over the land seems
unrealistic in crowded northern Europe. In fact the issue of where
to put them is not discussed directly, although this is one area where
social acceptance may prove important. Could this be an Achilles
heel? Two things are certain: it will not be if Sivaram has anything
to do with it, and we can look forward to hearing more from him.
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