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Since Myanmar gained its independence on 4 January 1948, it has passed through several highly
distinct phases of development: decades of isolation, at first self-imposed and later the result of sanc-
tions, then the introduction of a market economy in the late 1980s, with various watershed moments
in the country’s politics, ushering in a period of transition which has recently gathered pace. This has
been accompanied by radical political and economic changes, mainly at the national level but also in
the international context as the country has opened up to the outside world. In Myanmar itself, at the
level of the Union Territory of Nay Pyi Taw, the 14 states and regions and the 330 townships, dra-
matic changes are taking place: the massive expansion of infrastructure, the intensive development
of formerly peripheral areas of the country, much of which has been driven by resource extraction,
and stronger links with neighbouring countries, all of which are focusing interest on the nature and
pace of, and potential for, development in individual regions. In this setting, the purpose of this
‘Socio-Economic Atlas of Myanmar’ is to provide, for the first time, a geographical overview and
analysis of the country’s development progress and the spatial characteristics and disparities in its
socio-economic transition using maps and texts.

The idea for the Atlas evolved over the last 21 years, since February 1996, as a result of the increas-
ingly intensive cooperation between the Departments of Geography at the University of Yangon,
Myanmar, and the University of Cologne, Germany. The signing of the Memorandum of Under-
standing between the Universities on 23 August 2003 - highly unusual at the time - led to even more
intensive cooperation in the fields of research and teaching. In 2011, the Centre of Excellence (CoE)
for Urban and Regional Development was established as a partnership between the University of
Yangon and the University of Cologne. Following various joint workshops between Germany and
Myanmar, a partnership was also established with the then Department of Human Settlement and
Housing Development (DHSHD), now the Department for Urban and Housing Development
(DUHD) at the Ministry of Construction. Here too, many years of positive and increasingly inten-
sive cooperation culminated in the signing of a Memorandum of Understanding on 13 June 2012 and
the founding of the Myanmar German Research Centre for Urban and Regional Development
(MGRC). The results of a joint research project — “The 81+ urban network system of Myanmar’ — were
also incorporated into the Socio-Economic Atlas.

Since 2011, an intensive partnership has also developed with the Deutsche Gesellschaft fiir Interna-
tionale Zusammenarbeit (GIZ) GmbH, which is a German federal enterprise and supports the Ger-
man Government in international cooperation for sustainable development via technical advice and
capacity building. GIZ operates in more than 130 countries and employs approximately 17,000 staff
worldwide. On behalf of the Federal German Ministry for Economic Cooperation and Development
(BMZ), GIZ resumed its activities in Myanmar in 2012 in the area of sustainable economic develop-
ment. The GIZ Private Sector Development Project (PSD) in Myanmar aims to strengthen capacities
for sustainable private sector development with the focus on improved framework conditions for
small and medium enterprises (SMEs) in Myanmar.

All parts of this atlas, from the single maps to the texts, have been created and written with the ut-
most diligence and care. However, the maps in particular are based on information and statistical
data which sometimes may contain errors and uncertainties. They reflect and visualise the current
state of knowledge. Any errors and shortcomings in data other than that provided to us by other
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institutions remain our own. In order to contribute to the further improvement of knowledge about
the country and the current socio-economic transformation processes, we encourage the readers of
the Atlas to notify and discuss with us any errors which may come to their attention.

This atlas could not have been produced without the trustful and fruitful collaboration and constant
support of countless dedicated individuals in numerous institutions in Myanmar and Germany. The
authors are indebted to their many colleagues, department heads, officials, staff members and other
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vided invaluable support for which we are sincerely grateful. Several staff members of the Ministry
of Construction are co-authors of the Atlas, others contributed indirectly.
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of the National Education Policy Commission Professor Dr Myo Myint, H. E. and the former Vice
Minister of Science and Technology, Professor Dr Ba Shwe. We would like to thank the Rector of the
University of Yangon, Professor Dr Pho Kaung, his predecessors Professor Dr Aung Thu, Professor
Dr Tin Tun and Professor Dr Soe Yin, and Pro-Rectors Professor Dr Kyaw Naing and Professor Dr
Omar Kyaw for their excellent personal support and strong encouragement. Several heads of the
Department of Geography at the University of Yangon have done much to strengthen the growing
collaboration since 1996. The members of the Centre of Excellence (CoE) for Urban and Regional
Development at the University of Yangon, established in 2011 as research institution and think tank,
were very supportive in respect to the generation of regional knowledge. Several members of various
universities in Myanmar under the Ministry of Education are co-authors of this atlas, others con-
tributed indirectly.

We are sincerely grateful to the German Federal Ministry for Economic Cooperation and Develop-
ment (BMZ) and the Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH for the
excellent collaboration and their generous financial support for parts of the cartographic work and the
publication of this atlas. Our thanks are also due to Irina Scheffmann, Cho Myat Nwe Tun and
Dominik Weidert for the trustful cooperation and creative exchange over recent years. We also thank
GIZ’s institutional partners, the Directorate of Investment and Company Administration (DICA),
especially Director General U Aung Naing Oo, Deputy Director General U San Myint, Director Dr
Marlar Myo Nyunt, Assistant Director Daw Aye Aye and Deputy Staff Officer Daw Yin Yin Mar.
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CONCEPT OF THE ATLAS

DEVELOPING
THE SOCIO-ECONOMIC ATLAS

The Socio-Economic Atlas of Myanmar
emerged through many years of trusted coop-
eration between German and Myanmar col-
leagues. The work involved experts from aca-
demics, government and planning practice
from the natural and social sciences including
diverse disciplines such as physical and human
geography, architecture and landscape plan-
ning, civil engineering and zoology.

The Atlas aims to present and evaluate key spa-
tial developments in the current transforma-
tion process of Myanmar. The focus is on so-
cial-economic developments and their uneven
manifestation in the states and regions of the
country. These development processes are ob-
served in relationship to administrative struc-
tures and their dependence on the characteris-
tics of the landscape, natural resources and
existing infrastructure. The meticulous spatial
analyses aim to increase the state of knowledge
about Myanmar both within the country and
abroad, and to support decision-making on
spatial development policy. In order to ensure
wide accessibility the Socio-Economic Atlas is
published in print and as an open-access docu-
ment.

In international publications and media re-
ports it is often said that little is known about
Myanmar. Although this may appear true
from an outside perspective, it requires qualifi-
cation if not revision when the situation within
the country is considered. In Myanmar there is
a significant body of scarcely tapped knowl-
edge that has attracted very little international
attention. In the universities and administra-
tions, especially on the local and regional lev-
els, there is a great deal of knowledge - histori-
cal, regional, ecological and social - about

Franz Steiner Verlag

Myanmar, its sub-regions and local, ethnic and
religious communities. Numerous PhD and
Master theses (albeit of varying quality, origi-
nality and depth of analysis) represent a nota-
ble body of knowledge, even if it is scattered
over local libraries and hard to access, particu-
larly as some of the work is written in the My-
anmar language. Many unpublished investiga-
tions, reports and research papers have been
bound by the institutes concerned and are not
generally known of or catalogued. Further-
more, there is an enormous body of reflected,
usually unwritten knowledge and experience.
This large pool of different forms of knowledge
is practically unknown or is not regarded as a
serious resource, especially abroad but also do-
mestically where it has not been systematically
compiled and is not discussed among experts
and decision-makers. Academic exchange with
Myanmar colleagues makes clear that in the
concrete social context of Myanmar apparent-
ly ‘objective’ knowledge is very differently as-
sessed, weighted and judged from different ‘in-
ternal’ perspectives. The use of mixed teams of
authors for the joint analyses and interpreta-
tions of the Atlas was a targeted attempt to
take this into account.

THE CURRENT PROCESS OF TRANS-
FORMATION IN MYANMAR

References to the numerous basic publications
in the academic literature on Myanmar are
provided here with no further detailed discus-
sion. The historical and political processes of
the last two decades are the focus of the in-
depth analyses by Carey (1997), Steinberg
(2001), Thant Myint-U (2001, 2011), Kyaw Yin
Hlaing/Taylor/Tin Maung Maung Than (2005),
Charney (2009), Taylor (2009), Steinberg
(2010), Than Tun (2010), Holliday (2011), Aung-
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Thwin/Aung-Thwin (2012), Keck (2015), Rog-
ers (2016) and Mullen (2016). More recent eco-
nomic development processes are discussed in
the work by Mya Than/Tan 1990, Myat Thein
(2004), Mya Than (2005), Perry (2007), von
Hauff (2007), Okamoto (2008), Fujita/Mieno/
Okamoto (2009), Myint (2010), Findlay/Park/
Verbiest (2015) and Odaka (2016). Social
changes and ethnicity issues are at the heart of
the work by Skidmore (2005), James (2006),
Gravers (2007), Ganesan/Kyaw Yin Hlaing
(2007) and Walaiporn/Pritchard (2016). The
transformation processes currently affecting
Myanmar are the focus of several edited vol-
umes, in particular Cheesman/Skidmore/Wil-
son (2010 and 2012), Gravers/Ytzen (2014),
Egreteau/Robinne (2016) and Lall (2016). They
are also subject to comprehensive analysis in a
series of international reports by global devel-
opment organisations and consultants (ADB
2012a, Chhor et al. 2013, Nixon et al. 2013, Ri-
effel/Fox 2013, OECD 2014a and 2014b, World
Bank 2014).

The reports focus on the central challenges re-
lated to the transformation process and possi-
ble development approaches. They largely
agree on the development characteristics and
problems of the country but vary in their poli-
cy recommendations, development approaches
and proposed solutions.

The major challenges for the country can be
summarised as follows. To date the rich poten-
tial of the landscape and natural resources has
only been partially tapped. Agriculture pro-
vides employment and thus the economic basis
for a large proportion of the population. The
many political and economic reforms passed
after 1988 and particularly after 2010 aim to
improve countrywide infrastructure, promote
the private sector and attract direct foreign in-
vestment. They promote decentralisation of
the administration and institutional transfor-
mation, the eradication of price controls and
subsidies, the modernisation of the tax and
customs system, the diversification of the ex-
port sector, the improvement of import and
export procedures, and the restructuring of
wages and prices. They also provide increased
freedom of choice for farmers in terms of the

CONCEPT AND DATA OF THE SOCIO-ECONOMIC ATLAS

crops they cultivate and the processing, trans-
port and trading of those products (MNPED
1995: 33, Mya Than/Tan 1990). However, these
measures have not yet overcome state capital-
ism to a significant extent.

The greatest obstacles to the mobilisation of di-
rect foreign investment are related to the ongo-
ing problems of macro-economic stability, ex-
tensive bureaucracy, widespread infrastruc-
tural deficits, economic diversification, the en-
suring of long-term guarantees, a lack of open-
ness of the financial sector to foreign competi-
tion, and restrictions on the transfer of foreign
capital and profits. However, the privatisation
measures of recent years have led to the emer-
gence of numerous manufacturing, trading
and services companies that supplement the
large, efficient, state-owned enterprises with
their export trade. In addition to growing
numbers of companies involved in textile, gar-
ment and food production there are more and
more service enterprises (especially in the
tourism sector). Foreign investment is particu-
larly over-concentrated in the metropolitan
areas of Yangon and Mandalay.

THEMATIC FOCUSES OF THE ATLAS

Against the background of the far-reaching
socio-economic changes of recent years and
the frequently heard call for decision-making
to correct inequalities in regional develop-
ment, the Socio-Economic Atlas focuses on the
analysis and evaluation of current regional dif-
ferences in geographical conditions, infra-
structure and socio-economic development.
Neither historical developments nor Myan-
mar’s international relationships — for instance
within the ASEAN or with neighbouring
countries — have been included so as to keep
the subject manageable.

Considerable conceptual input was drawn
from the existing thematic atlases of neigh-
bouring countries. Thus the Atlas of Cambo-
dia (SCW 2006) focuses on natural resources
and issues of poverty, while the impressive the-
matic atlases of Vietnam (Vu/Taillard 1993),
Laos (Bounthavy/Taillard 2000 and Messerli et
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al. 2008) and Thailand (Kermel-Torres 2004)
concentrate particularly on socio-economic
developments.

For Myanmar itself, the Ministry of Forestry
in cooperation with the Department of Geog-
raphy of the University of Yangon has pro-
duced topographic maps displaying the states
and divisions of the country (MoF 2004). In-
sights into resources and agriculture are pro-
vided by the Atlas of the Mineral Regions of
the ESCAP Region, which analyses the geology
and mineral resources of Myanmar (UN 1996),
and the Agricultural Atlas of the Union of My-
anmar (FAO 2005). Numerous thematic maps
of Myanmar are included in the KTAM Report
(1953) and the comprehensive fundamental
work produced by Hla Tun Aung (2003). Over-
views of infrastructure and socio-economic
developments are found in the maps included
in the regional study by Storz (1967). However,
none of these maps are georeferenced and
many are either too generalised or not up-to-
date.

A number of possible maps could not be pro-
duced because of a lack of reliable, consistent
or plausible data:

o Thus despite the enormous relevance of
questions of ethnicity, especially in the pro-
cess of national reconciliation (for in-depth
analysis see Skidmore 2005, James 2006,
Gravers 2007, Ganesan/Kyaw Yin Hlaing
2007, Kipgen 2015), it was not possible to
include a map of the regional distribution
of ethnic or ethnolinguistic population
groups. There are a number of spatial repre-
sentations of the distribution of ethnic or
ethnolinguistic groups, at least of the
groups most dominant in the individual ar-
eas (e.g. Smith 1993, Smith/Allsebrook
1994: 51, Lintner 1994: 77, Steinberg 2001:
xvii, Gravers 2007: xx, South 2008: xii,
Gravers/Ytzen 2014: 156). However, there is
a lack of detailed regional data and no spa-
tially differentiated cartographical repre-
sentation of the great ethnic/ethnolinguis-
tic diversity of Myanmar. The most accurate
mapping to date is the large-scale key map
by Moseley/Asher (1994: Map 49), but even
here, for example, only four of the many
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ethnic and ethnolinguistic groups found in
Chin State (Min Naing 2000) have been re-
corded. In the absence of more accurate
data, cartographic representations are often
copied from one another with minimal
changes; several display the title ‘main eth-
nic groups’ but then inconsistently mix eth-
nic and religious groups in the actual maps
(e.g. Smith/Allsebrook 1994: 51).

On the controversial issue of regional con-
centrations of foreign population groups
(particularly Chinese, Indian, Nepalese/
Gurkha and ‘western’ foreigners) there are
practically no detailed regional data and
few studies (Cernea 2007, Chang 2014,
Maung Aung Myoe 2014).

Due to political sensitivity, detailed data
from the 2014 census concerning the vari-
ous religious and belief groups - Buddhists,
Christians, Moslems, Hindus, Animists etc
- have only been released on a national
scale and the scale of the states and regions
(MoLIP 2016c). Regional and local develop-
ments and the interfaith-networks of the
religious groups have been subject to little
investigation. Research has focused par-
ticularly on the development of individual
religious groups (see e.g.: Chakravarti 1971,
Yegar 1972, Berlie 2008), different perspec-
tives on the religious problems (Gravers
2013, Charles Maung Bo 2015, David Thang
Moe 2017) and current issues of reconcilia-
tion (Schissler/Walton/Phyu Phyu Thi 2017,
Chit Win/Kean 2017).

Interpretations and statistics on the highly
charged and controversial so-called Roh-
ingya issue vary greatly (Leider 2012 and
2014, Kipgen 2013, Gibson/James/Falvey
2016, Ibrahim 2016); it is impossible to pro-
duce reliable cartographic representations
of this topic.

Even for less controversial issues, carto-
graphic representations of regional differ-
ences in distributions or developments are
either impossible or unhelpful. Thus the
mapping of numbers of tourists is presently
unadvisable due to the unreliability and in-
consistency of data - the published tourism
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statistics include the numerous business
travellers and people who are visiting rela-
tives, leading to the recorded numbers of
tourists entering the country being greatly
inflated (Kraas/Hausler 2016). A carto-
graphic representation of numbers of al-
leged tourists would be correspondingly
misleading and could result in false conclu-
sions being drawn.

DATA SOURCES AND
CARTOGRAPHY

Drawing on topographical maps and satellite
data, a Geographical Information System was
created as a basis for the cartography, and
linked to the statistical data and thematic con-
tents. Great care was taken to ensure precise
cartographical representations and meticulous
checking of all the cartographic and data
sources.

There are undoubtedly severe problems with
the availability, quality and reliability of data,
especially of statistics: ‘Under decades of au-
thoritarian rule, data sensitivity was a political
culture ... it is now time for Myanmar to move
towards improving the quality, accuracy, cred-
ibility, timeliness and availability of economic
and social statistical data and information as a
first step in building a modern developed na-
tion’ (Myint 2010, quoted in Than Tun Sein et

CONCEPT AND DATA OF THE SOCIO-ECONOMIC ATLAS

al. 2014: 185). Against a background of very
varied data quality and reliability, the tempta-
tion to create visualisations without quality
control was resisted and a number of maps
have not been produced that may otherwise
have been possible.

The findings of the 2014 census and data from
various ministries were vital sources for the
Atlas. Many of the themes also drew on a syn-
thesis of different academic sources, even when
numerous very different sources had to be
brought together and much work was neces-
sary to accurately localise non-georeferenced
information. Regionally detailed findings from
the 2014 census have been published on popu-
lation development, agriculture, education and
health, allowing good and very accurate pres-
entations of these topics. There are, in contrast,
as yet limited data on industrialisation and
flows of transport, trade and finance. The in-
formation on GDP, for instance, is incomplete
simply because the informal sector is not in-
cluded due to an understandable lack of data.
There are to date no data available on the richly
diverse crafts, the importance of which has
scarcely been addressed, either in terms of cul-
tural heritage or as a traditional source of local
income.

Frauke Kraas, Aye Aye Myint and
Regine Spohner

Agriculture between Lashio and Pyin Oo Lwin
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DATA AND MAPS

The core idea of producing a reliable and spa-
tially detailed Socio-Economic Atlas of Myan-
mar could only be realized in a targeted man-
ner with the help of a Geographic Information
System (GIS) and the available source data.
Visualisation of most of the thematic contents
is carried out on the basis of the 330 townships,
the administrative units of Level 3. All point
and line elements of the Atlas geo-database
were recorded with great positional accuracy
and stored at an appropriate level of generali-
sation for the mapping scale of 1:7,850,000 in
an A4 print format. The accuracy of contents
and the consistency of the data, some of which
were drawn from many different sources, were
ensured by an elaborate plausibility assess-
ment. A combination of close communication
with Myanmar colleagues and knowledge of
the country enabled the meticulous examina-
tion of outliers and spatial anomalies and thus
the administration of a reliable database.

The geo-database was compiled using admin-
istrative and topographic vector data or remote
sensing raster data with the help of the Geo-
graphical Information System ArcGIS 10.2.
The satellite data provided the basis for record-
ing new or correcting existing geo-data and
were processed using ENVI5.0. The final car-
tographic design of the maps was produced in
Adobe Illustrator (Adobe CC 2015/2016). The
add-on MaPublisher 9.6 (Avenza) installed in
Ilustrator proved to be indispensible when op-
erationalizing the workflow between GIS-
based data processing and cartographic visu-
alisation in Illustrator. This software allowed
the spatially fixed and to-scale import of the
GIS data layers and their further attribute-
based graphic processing. The combination of
[lustrator and MaPublisher permitted the op-
timal construction of the maps through the
establishment of the spatial data layers from
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the GIS. It furthermore allowed the use of very
elaborate cartographic symbols and visualisa-
tions of the diverse topics, something that
would not have been possible in GIS due to its
considerably more limited graphical sophisti-
cation. In cooperation with the designers
Luebbeke Naumann Thoben (Cologne), the
ambitious overall layout was achieved using
Adobe Indesign.

The fundamental coordinate system for the na-
tional data is a geographical coordinate system
(GCS_WGS_1984 / Date: D_WGS_1984). For
the regional maps of the urban area of Yangon
the Universal Transvers Mercator-System was
selected (UTM Zone 47 /| WGS84). There was a
lack of standards in the various source statis-
tics/data in terms of the coding of the 330 ad-
ministrative units and the Romanisation of the
township names. This meant that the 330 spa-
tial units were only linked after the adjustment
of the township names in the statistics in line
with the naming convention from MIMU
(Myanmar Information Management Unit).

When preparing the thematic maps various
steps were required, as follows:

o The basic topographic data were produced
using a digital ground model (Shuttle Ra-
dar Topography Mission, SRTM 90m vers.
4.1) in combination with Landsat 8 OLI ar-
chive data (USGS, Earthexplorer). For My-
anmar, a regularly updated archive of
Landsat 8 OLI scenes is available to the pro-
ject. An image sharpening process is used
to calculate the Landsat 8 RGB images
(channel combination 4, 3, 2) at 15 m; these
images serve as the spatial base reference
for both the national key maps and the re-
gional maps. The rich objective image data
and the accuracy of the ‘objects’ visible in
the images is higher in the Landsat data
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than in the available topographic maps.
Landsat 8 was used as a basis for the digi-
talisation of the water network, the updat-
ing and correction of the street network
and railway lines, the localisation of hydro-
power plants and the updating of the posi-
tion of towns. VHR-satellite data serve as
the spatial reference for Yangon (World-
View2, GeoEye), supplemented by time pe-
riods from Google Earth image data. The
topographic names and toponyms for land-
scapes, mountainous areas, rivers and
mountains are derived from the topograph-
ic maps of Myanmar at the scale of 1:250,000
and 1:50,000, from the literature and from
internet research.

The relevant dataset of the geo-data made
available by MIMU (Myanmar Information
Management Unit) was used as the admin-
istrative base data (download in August
2014). The data were digitized by MIMU on
the basis of the topographic map 1:250,000.
As this dataset includes flawed polygon
data (gaps and sliver) and for certain re-
gions is too generalized or too roughly dig-
itized, the MIMU dataset was considerably
reworked and refined in the Institute of
Geography of the University of Cologne
with the help of topographic maps and, es-
pecially, on the basis of the Landsat 8 image
data. This applies particularly to the adjust-
ment of borders where they follow the
course of rivers, mountain ridges or roads.
Furthermore, in Cologne a line and poly-
gon dataset was created for the geo-data-
base of the Atlas using the administrative
codes and assigned names from the MIMU
dataset (PCode-list, MIMU/GAUL/DCW
and translation of the GAD names). The
very differing Romanisation of the town-
ship names by the different authorities or
ministries represented a major problem, es-
pecially as the statistics and geo-data pro-
vided had to be linked to these names. A
correct ‘fit’ could only be achieved by very
elaborate linking procedures and checking
the assignment of every individual data se-
quence to each township. All datasets in the
Atlas are affected by this problem.

CONCEPT AND DATA OF THE SOCIO-ECONOMIC ATLAS

The individual thematic maps were subject to
further conceptual deliberation, as described
in the following. The workflow of GIS-based
data processing in ArcGIS and cartographic
finalisation in Illustrator applied to all maps.

« Topography and topographic profiles: For
this map freely accessible datasets of heights
were available (SRTM vers. 4.1). However, a
water-network based on the Landsat 8 data
and adjusted to the scale of the map was
newly created. The corrected MIMU data-
set was used as administrative data. Repre-
sentative cross-sections were selected and
calculated in ArcGIS.

o Land use/land cover: For the map the free-
ly accessible datasets from NASA World-
View, MODIS and GlobCover 2009 v2.3
were straightforwardly transferred to Arc-
GIS, the exemplary districts were repre-
sentatively selected and were fed into the
final cartographic process (Photoshop and
Illustrator).

o Population: Data from the 2014 Census
were used for total population, population
density, sex ratio and urban-rural popula-
tion. The census statistics were prepared so
as to match the GIS dataset of the town-
ships. In light of the problems concerning
the Romanisation of the census data it was
necessary to ensure the fitting of the data.

+ Modeled population density: The modeled
Myanmar dataset of the licensed LandScan
2013 data was procured for the spatial visu-
alisation of population density.

o Climate: The precipitation and temperature
data were derived from the ‘Agricultural
Atlas of Myanmar’ (FAO 2006); new digiti-
sation of the map of precipitation and tem-
perature distributions allowed for adjust-
ments appropriate to the design of this
Atlas. The base data of the diagrams of the
selected regional locations come from the
‘Climate Change Knowledge Portal’ of the
World Bank Group; they were consistently
re-visualized in Illustrator in graphic form.

+ Natural Risks: This map is a compilation of
freely available digital data. Firstly, the time
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series of all earthquake events with magni-
tudes over 4.0 of the last 200 years were
drawn from the web archive of the USGS-
National Earthquake Information Center.
Secondly, the ground model data from
SRTM 4.1 for the land and from ETOPO1
for the seabed were used. These data were
overlaid with the modeled population
(LandScan 2013) and supplemented with
the fault lines and seismic zones from the
literature (tectonic map of Myanmar -
www.sagaingfault.info).

National conservation area: The map was
created on the basis of a content compari-
son of a combination of four primary
sources (see sources listed in the map). The
spatial assignment was mainly based on
Beffasti/Galanti (2011), as here detailed
maps showing the extent of the protected
areas are available. The visualisation was
completed using the Ministry map. The
classification of the protected areas is based
on the usual IUCN categories.

Fuel minerals, metallic minerals, precious
stones etc.: The Ministry of Mines provided
data for these maps. Due to positional er-
rors, omissions and inconsistencies the data
needed to be supplemented. An accurate
basis was provided by a publication with
geological maps of Myanmar (UN 1996).
Extensive research was necessary to create
the basis for the supplementary contents in-
cluded in the map on fuel minerals; the
presentation of the coal basins and the oil
and gas blocks was drawn from various sci-
entific sources (sources cited in the map).

Urban system of Myanmar: A list made
available by the Ministry of Construction
provided the basis for identifying the towns
and cities. This shows the towns and cities
in 2015, categorized in five classes accord-
ing to urban population (Census 2014) and
administrative status. The position of the
towns was in some cases corrected using
Landsat 8 images.

Road network, railway lines, towns, har-
bours and airports (transportation net-
works and towns) - detailed overviews in
four parts: The basis of the maps was pro-
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vided by comprehensive maps of each state
or region from the Ministry of Construc-
tion. In some cases no accurate information
was available on the year in which the indi-
vidual road sections were constructed. The
course of the roads was sometimes very
generalized or visualized as a simple link
between towns, so that the exact course of
the road could not be determined from the
maps. The data provided by MIMU are in
some cases more accurate, but the positions
and connections of roads are also often in-
correct. It was therefore necessary to refer
to the current Landsat 8 image data as a ba-
sis for interpreting the exact course of
roads; additional information from Google
Earth images was used for more narrow
roads or the course of roads through wood-
ed areas. Interpretation was aided by maps
from the Myanmar Transportation Master-
plan. A comparison with detailed GIS maps
(such as those that exist for the eastern
Shan State) was not possible. New road
links, for instance between Paletwa and
Matupi via Samee, were added based on
Landsat images and newspaper reports on
the opening of the streets. All the streets
were first captured in GIS and later com-
bined with the other map layers in the over-
all layout of the infrastructure maps. The
data on the railway network was provided
by the Ministry of Rail Transportation in
the form of network plans showing all stops
but not their accurate positions. The rail-
way network was also checked using Land-
sat 8 data and, as far as visible, ‘sections
under construction’ were also digitized.
The aim of the infrastructure map is to vis-
ualize all 367 towns as connected with the
street network. This goal was not fully
achieved as the network of paths linking
very remote small towns was not accurately
visible in either the Landsat 8 or the Google
Earth images. The information on airports
came primarily from the UNECE platform.
Local interview partners and media reports
augmented the information on the opera-
tional status of the airport, for instance
whether it is used seasonally. In addition,
research of Google Earth images was help-
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ful in recognizing whether the airport was
actually in operation: some of the airports
listed as ‘domestic’ by MIMU or UNECE
(with the note: no detailed information)
could be excluded from the mapping (some-
times a defunct runway could be recog-
nized). The ports were mapped with the
help of information from the DLCA plat-
form, which allowed a distinction to be
made between ‘international exporting sea
port’ and ‘sea port with domestic coastal
traffic’. Presentations from the Ministry of
Construction, and information from news-
paper reports served for the designation of
planned or already implemented Deep Sea
Port projects. The background data on to-
pography and vegetation (generalized) are
freely available.

Power plants: This map required some of
the most extensive research of all the map-
ping projects of the Atlas. First, all the hy-
dropower plants shown in the MoEP map
(2015a, in addition 2015b) had to be pin-
pointed in their correct positions in GIS -
here the Landsat 8 images and Google
Earth or Google Earth time series were
consulted. They were given attribute data
(status, installed/proposed capacity). This
literature-based information (especially
Snider 2012) on the ‘Hydropower Plant” and
‘Thermal Power Plant’ locations and attrib-
utes was compared with information on the
status of the projects from burmariversnet-
work.org, internationalrivers.org  and
newspaper reports. Capacity, type and sta-
tus of the power plants were precisely car-
tographically visualized. The catchment
areas of the large rivers were included as
additional information. Furthermore, a
summarized visualisation of the total ca-
pacities per Region/State according to type
and status is included as a bar graph.

Telecommunication: Data on the location
of the towers (MPT, Ooredoo and Telenor)
were transferred from the Excel tables to
GIS point data. The number of towers was
linked with data on availability of mobile
phones per household per township from
the individual Region/State data tables of

CONCEPT AND DATA OF THE SOCIO-ECONOMIC ATLAS

the Census. The visualisation takes the per-
centage shares into consideration. This al-
lowed a content-rich map to be produced.

GDP main and per sector, economic classi-
fication of townships based on GDP 2015:
Very good raw data was available for this
map. Information on the main sectors and
their sub-sectors was provided in the form
of a table for each of the 330 townships.
These tables were then manually repro-
cessed in a meticulous and time-consum-
ing procedure to produce a GIS-compatible
table. The attributes of each township were
originally arranged in rows in 330 separate
tables and had to be transferred to columns
to enable linking. After the overall table
had been produced with information on
volumes of GDP in Kyat per sector/sub-sec-
tor and their percentages for each town-
ship, an additional link to the population
was created in order to calculate GDP per
capita. In the overall table the percentages
per sector/sub-sector were then classified in
25% steps, an ‘outlier-category’ was identi-
fied and the result was visualized in four
maps (1: % of the three main sectors, 2-4: %
of the sub-sectors in the three main sec-
tors). The visualisation of the percentages
could only be undertaken semi-automati-
cally. The workflow from the GIS-based
data processing could be carried out spe-
cifically for the complicated semi-automat-
ic assignment of the graphic attributes in
[lustrator. The townships were classified
according to their percentage share of the
main sectors and their resulting position in
a ternary plot. 16 categories with informa-
tion on the percentage distribution of the
sectors and the number of townships per
category reflect the economic structure of
Myanmar. Overall, the data preparation
and semi-automatic visualisation were thus
very complex and time-consuming. How-
ever, the depiction has decided advantages
over a classic proportional circle map or a
mono-thematic choropleth map, as the in-
teraction of the main sectors/sub-sectors is
effectively presented.

Rain and summer paddy: The Ministry for
Agriculture and Irrigation provided de-
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tailed data for this map, in some cases in
temporal resolution for harvested area (ha)
and yields (Tinn). From this data the distri-
bution maps for rain paddy (absolute pro-
duction, annual yield and change over time
of both) and summer paddy (absolute pro-
duction and annual yield, without time se-
ries data) were produced. The combination
of absolute production and proportion of
rain or summer paddy was depicted in
color-graded classified symbols, allowing
both variables to be effectively portrayed
(as already used in the presentation of the
percentage share of urban population in the
total population of a township, and later
again applied to the topics of health and the
availability of mobile phones).

Agricultural regions: The map represents a
substantive combination of the regional
distribution of the geographical character-
istics of topography, climatic conditions
and land cover/land use. It was decided not
to carry out automatised GIS analyses, for
instance according to threshold values on
the individual data layers. Instead the eight
agricultural regions were identified as a
synthesis of the factors considered (on the
basis of freely available data layers).

Aquaculture: The map is based on, consist-
ent datasets from the Ministry of Livestock
and Fishery (MoLF). Both the datasets on
shrimp and fish farming could be summa-
rized in one map. It should be noted that
data were missing from the dataset for
many townships, e.g. in Shan State (al-
though there are fish farming projects).

Yangon garment factories: The map is based
on two very detailed datasets from the My-
anmar Garment Manufacturers Associa-
tion (MGMA) that include almost 300 loca-
tions of garment-industry enterprises,
primarily situated in Yangon, with infor-
mation on addresses, investment type, type
of factory, number of workers and product
specifications. The pinpointing of the loca-
tion of the almost 300 enterprises was un-
dertaken by hand using the addresses of the
individual industrial zones in the separate
townships in Yangon (designation of the in-
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dustrial zones according to information
from Myanmar Industries Association,
YCDC 2009, Tractus 2015b). Enterprises
outside the industrial zones were grouped
per township or per zone outside Yangon.
The enterprise-specific data were trans-
formed into township-summarized data
that could then be processed in GIS and
transferred to Illustrator for cartographic
visualisation. The complex cartography vis-
ualizes the number of employees in propor-
tional circles and the proportions of types
of enterprise and investment. The current
built area of Yangon, the industrial zones
and the administrative structure are added
as background information.

Tourism map: in this map elements of tour-
ism infrastructure (street/railway network,
airports, selected towns and cities of the ur-
ban system of Myanmar) and tourism po-
tential (protected area, world heritage sites)
are visualized from existing data layers of
the Atlas geo-database and combined with
a classification in primary and emerging
travel destinations.

Electricity for lighting, availability of mo-
bile phones: The map is based on data from
the 2014 Census. It contains a combination
of the variables ‘Number of households per
township’ and the percentage share of
“Township-households with mobile phones".
Color-graded symbols of different sizes
were again selected. The proportion of
households per township with access to
electricity for lighting was added as back-
ground information. The preparation of the
census statistics for the GIS dataset of the
townships was subject to the problems of
Romanisation.

Health (regional health centers, sub-re-
gional health centers; doctors, hospitals,
midwives): The data were available in pdf
format and contained comprehensive in-
formation on the number of hospitals, re-
gional health centers, sub-regional health
centers (all three variables: Ministry of
Health, May 2015) and the number of hos-
pitals, doctors, nurses and midwives (all
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four variables: Ministry of National Plan-
ning and Economic Development MNPED,
Aug. 2015). After the initial conversion/ad-
justment/linking process to the township
object data in GIS the dataset could be di-
rectly used for the visualisation process.
The Ministry of Health datasets also con-
tain information on the number of beds per
hospital and township, although these de-
viate strongly from the MNPED data (Min-
istry of Health: total number of hospitals in
Myanmar: 1,083; MNPED: total number of
hospitals in Myanmar: 1,001); in some
townships the data concur, in others they
vary widely. For the map the MNPED data
on the number of doctors per hospital per
township were used as these data were
available in a coherent dataset. It is, how-
ever, unclear whether these data are more
reliable. The datasets could not be mixed,
which prevented information on hospital
beds per 1,000 persons being provided. The
three variables are presented using a color
graduation in symbols classified according
to size. The size classification was selected
in order to permit a better visualisation of
the 330 object data; the proportion of urban
population was added as background infor-
mation. The development of an operational
workflow between GIS and the Desktop
Publishing System was necessary for this so
as to guarantee the error-free assignment of
the color classes to each symbol - the aim
was to minimize errors in the manual sub-
mitting of the graphic attributes; the graph-
ic attributes were assigned through layer
management.

Education level: The three education maps
are drawn from data from the 2014 Census.
In all three maps the percentage share of
over 25 year olds with a school qualification
(primary to higher education) is related to
a) the absolute number of over 25 year olds
with a school qualification, b) the percent-
age share of 25 year olds with the highest
school qualification in the township popu-
lation, c) the percentage share of the school
level of all those with a school qualification
over 25 years old (classed in primary, mid-

CONCEPT AND DATA OF THE SOCIO-ECONOMIC ATLAS

dle and high School). The preparation of
the census statistics for the GIS dataset of
the townships was, as usual, complicated
(Romanisation problem).

» Higher education, location and students:
The three maps are based on data from the
Ministry of Education on the 169 (as of
2016) locations of institutes of higher edu-
cation in Myanmar; this includes universi-
ties, degree colleges and colleges. Inter-
views with colleagues helped in assigning
the institutes to disciplinary categories. The
locational data was linked to the towns in
GIS. The resulting maps show a) the loca-
tions of the higher education institutions
with their subject area classified by city, b)
the number of students per city plus the
proportion of students in each discipline.
Furthermore, ¢) the number of students in
each higher education institution and sub-
ject area is linked with the student-teacher
ratio and recorded in a comprehensive list
of higher education locations.

Overall, the automatic processing of the maps
in GIS was hindered by the problems caused by
the very varied Romanisation of the Myanmar
names, which prevented automatic linking.
This necessitated the very complex and time-
consuming preparation of the statistical data
for the 330 townships. Many of the datasets
made available (maps and statistics) are char-
acterized by inaccuracies and incoherency; in
some cases they are incomplete. Little can be
said about data reliability, as few verification or
plausibility investigations have been docu-
mented, even in the academic literature. Expe-
rience from fieldwork shows that data from the
lowest administrative levels are the most pre-
cise and reliable; the village-tract and ward-
level data and data from the individual institu-
tions are usually the most accurate. Often data
were only available on the district level and
were thus not suitable for use at the scale of the
administrative basis of the 330 townships.

Regine Spohner and Frauke Kraas
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THE NATIONAL CENSUS 2014

For the first time in thirty years, a national
census was conducted in Myanmar from 29
March to 10 April 2014. Preliminary results
were available from 30 August 2014, the first
official findings were published on 29 May
2015.

The census was conducted by the Myanmar
Ministry of Immigration and Population
(MoIP) in accordance with international
standards and with technical support from the
United Nations Population Fund (UNFPA)
and financial aid from international donor in-
stitutions. In total, the census cost about 58.5
million USD, the Myanmar government pro-
vided more than 15 million dollars (UNFPA
2013).

More than 100,000 specially trained enumera-
tors — mostly administrative personnel and
teachers - visited almost 11 million households
in the 15 states and regions of the country,

POPULATION DENSITY

TOTAL POPULATION
(people per km2)

reaching almost 98% of the total population.
The official “census night” was the night of 29
March 2014, i.e. every person was counted in
the place where they spent that night. Effec-
tively however, as is usual with censuses else-
where, the count period extended over two
weeks. This was especially necessary because
of the inaccessibility of villages in the country-
side and mountain regions. Every individual
was counted, regardless of nationality, religion
or age. Not included were an estimated 1.2 mil-
lion people in the regions of Rakhine, Kachin
and Kayin State affected by ethnic conflict,
which were not surveyed for security reasons
(UNFPA 2015).

The households were visited personally by the
enumerators between 7 a.m. and 6 p.m. As well
as normal family households the population in
institutions - e.g. hotels, monasteries and mili-
tary barracks — as well as special groups (e.g.
construction and port workers in provisional
housing or people living on the streets) were
counted. All persons present, i.e. not just those
on the official Household Registration List, were

UNION OF MYANMAR 51,486,253 76
counted.

KACHIN STATE 1,689,441 19
KAYAH STATE 286,627 24 The population had been thoroughly well in-
KAYIN STATE 1,574,079 52 formed of the reason for the census - the col-
CHIN STATE 478,801 13 lection of statistics to plan the reform pro-
SAGAING REGION 5,325,347 57 cess —, the process of enumeration, the census
TANINTHARYI REGION 1,408,401 32 questions and the extent of data collection, via
BAGO REGION 4,867,373 124 television, radio, posters, flyers and the inter-
MAGWAY REGION 3,917,055 387 net. The information material was available in
 VIANDALAY REGION | 6,165,723 900 Myanmar and English as well as numerous

 MONSTATE| 2054393 167 ethnic languages (e.g. Kachin or Chin-Laizo).

RAKHINE STATE 3,188,807 8 A Census Law passed in July 2013 protects the
YANGORREGION 7,360,703 716 confidentiality of the personal data collected.
I >824,432 37 Furthermore, there was explicit reassurance
RV 339100 6.184,829 iy that the census information would not be used
NAY PYI TAW 1,160,242 164 for the purpose of taxation, registrations, veri-

Population by Region and State (MNPED 2015:17) fication or detention (the latter in the context
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of the requirement that de jure every individu-
al on the Household Registration List has to
register; but migrant workers in particular of-
ten fail to meet this requirement).

Demographic and socio-economic data were
collected, including: age, sex, family composi-
tion, marital status, religion, ethnic identity,
migration status, education, employment,
births, deaths and handicaps as well as housing
standards (house type, ownership status, elec-
tricity and water supply, communications,
sanitary facilities, building materials and the
means of transport available).

PREVIOUS CENSUSES AND POPULA-
TION ESTIMATES

Since 1872 twelve censuses have been carried
out in Myanmar: in 1872 and 1881 (both only
in Lower Myanmar), 1891, 1901, 1911, 1921,
1931, 1941, 1953-55 (in three incomplete enu-
merations), 1973, 1983 and 2014. The total pop-
ulation of Myanmar grew from 22.9 million
(1963) through 28.9 million (1973) to 35.3 mil-
lion in 1983 (the second most recent census;
MoHRA 1984, Than Than Thwe 2004, Spooren-
berg 2013: 310, Kraas/Spohner 2015). In 1997,
the country’s population was about 46.4 mil-
lion.

Before the census of 2014, Myanmar’s popu-
lation was estimated at about 60.5 or 60.98
million on the basis of growth projections. The
census of 2014 recorded the considerably lower
- but not really surprising - figure of 51.5 mil-
lion inhabitants. The miscalculation was due
to the use of too high a growth factor of about
2.0% (Spoorenberg 2013: 310 and 2014), based
on the forward projection of earlier fertility
rates and an assumed increase in life expec-
tancy from 60.4 to 66.8 years (1983 to 2003).
Also, international migration was not taken
into account (Spoorenberg 2013: 312).

While migration occurred from the late 1980s
due to civil war, famine, landlessness and un-
employment as well as in response to political
persecution, labour migration rates rose in the
last ten years, particularly because of the pos-
sibility of achieving higher earnings in the

CONCEPT AND DATA OF THE SOCIO-ECONOMIC ATLAS

neighbouring states of Thailand and Malaysia.
As well as about one million labour migrants,
more than 400,000 refugees fled the country in
2009, so that the number of Myanmar citizens
living abroad was estimated at up to 1.5 mil-
lion (2010).

RESULTS OF THE 2014 CENSUS

The most important results of the census can
be summarised as follows (MoIP 2015a, MoIP
2015b, UNFPA 2015, Kraas/Spohner 2015,
MOoLIP 2016a, band ¢):

» The total population figure of 51,486,253
includes estimated (not enumerated) fig-
ures of 1.09 million in Rakhine State, 69,753
in Kayin State and 46.600 in Kachin State.

o In rural regions the natural growth rates
are often twice as high as the national aver-
age, with simultaneously increasing migra-
tion rates.

» Overall Myanmar, with an average popu-
lation growth rate of 0.89%, is demographi-
cally relatively stable compared to other
developing countries. In comparison with
the 1970s the population growth rate has
more than halved.

o About 50% of the population is under 27
years of age, although the proportion of
children is falling.

+ Nationwide there are 100 women to 93 men,
reflecting men’s lower life expectancy and
the markedly higher foreign migration rate
for male workers. Currently, life expectan-
cy is 60.2 years for males and 69.3 years for
females (MoLIP 2016a: xii).

» "Some States/Regions had far lower fertility
than others; Chin State had the highest
TFR (5.0 births per woman), which was no
less than 3.2 births higher than in Yangon
Region. The level of fertility is also influ-
enced by the high proportion of females
who remain never married: some 12 per
cent of women aged 50-54 have never mar-
ried. The 2014 Census showed that the mar-
ital status of a woman is closely related to
her educational attainment. The higher a
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woman's level of education, the higher the
probability of her remaining never mar-
ried. However, while there is a clear correla-
tion between fertility and women’s level of
education, education is not the single cause
of low fertility in the country, there are oth-
er contributing factors. It is important to
state that education for women is essential
for the future development of Myanmar.”
(MoLIP 2016a: xi).

Particularly in urban regions, falling fertil-
ity rates (births per woman) are slowing
down natural increase: the average number
of births per woman has fallen from 4.7
(1983) to 2.3 (2014), which is equivalent to
stabilising the current population figures.

Life expectancy at birth has risen to an av-
erage of 66.8 years (men: 63.9, women: 69.9
years) and is among the lowest in Southeast
Asia. Average life expectancy in urban re-
gions is 72.1, in rural areas it is 65.5 years.

Child mortality (under 5 years) and infant
mortality at 62% and 72% respectively per
1000 live births is almost twice as high as
the average for Southeast Asia. “The life-
time risk of maternal death is 7.3 per 1,000
women, which means that one in every 137
women dies as a result of pregnancy or
childbirth. Maternal mortality is the most
preventable of all causes of death for wom-
en and is determined by the social and eco-
nomic status of the mother" (MoLIP 2016a:
Xi-xii).

The number of households has risen to
10.87 million, with the highest increases
since 1983 in Shan State (119%), Kayin State
(116%) and the Yangon Region (108%).

Household size has fallen to an average of
4.4 persons per household. 70.2% of house-
holds have between two and five members;
the largest average household sizes are to be
found in Kachin State (5.1 persons/house-
hold), the lowest in the Ayeyarwady Region,
Magway Region and Nay Pyi Taw (4.1 per-
sons/household).

In addition to Nay Pyi Taw, “there are other
States/Regions in which high levels of re-
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cent in-migration were reported; these in-
clude Kachin, Kayah and Kayin. These
States are all located on the border with
Thailand or China and appear to have an
economic dynamism that comes from the
large amount of cross-border trade that oc-
curs through these States. Policies designed
to increase the number of cross-border en-
try points will likely provide increased op-
portunities for employment, and therefore
migration” (MoLIP 2016b: xii-xiii).

Detailed information on the migration of
Myanmar citizens to other countries had
not previously been published. The 2014
census results cite an overall figure of 2.02
million Myanmar citizens living abroad,
61% of whom are men and ca. 83% between
15 and 39 years of age. Most of the migrants
come from Mon State (427,000), Kayin State
(323,000) and Shan State (236,000 individu-
als). 70% work in Thailand, 15% in Malaysia.
“Through backward projection methods, the
current study estimates that in 2014, a total
of 4.25 million persons who were born in
Myanmar were living abroad at the time of
the Census. International migration is clear-
ly dominated by men. The sex ratio among
such migrants is 156.3 men per 100 women”
(MoLIP 2016: xii).

In total, 58,859 foreigners reside in Myan-
mar in 2014, among them 23,812 Chinese,
23,903 Indians, 2,286 Pakistanis, 755
Bangladeshis and 8,103 others.

In 2014, 89.8% (87.9%) of the population
were Buddhists, 6.3% (6.2%) Christians,
2.3% (4.3%) Moslems, 0.5% (0.5%) Hindus

2,021,910

THAILAND 1,418,472
MALAYSIA 303,996
SINGAPORE 79,659
CHINA 92,263
JAPAN 1,597
KOREA 14,592
INDIA 17,975

USA 37,577
OTHERS 49,775

Former conventional household members living
abroad (MoPF 2016: 20, based on 2014
Myanmar Population and Housing Census)
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Population pyramid of the Union of Myanmar - total, urban, rural (MolP 2015a)

Population pyramids of regions and states with total population (thousands) and female/male share (%) (MolP 2015a)
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ON TOTA 29,937 28,922
CHINESE 12,346 11,466
(mainly residing in Kachin State,
Yangon Region and Shan State)
INDIAN 11,626 12,277
(mainly residing in Yangon
Region, Ayeyarwady Region
and Bago Region)
PAKISTANI 1,436 850
(mainly residing in Yangon

Region, Rakhine State and
Ayeyarwady Region)

BANGLADESHI 474 281

(mainly residing in Yangon
Region, Rakhine State

and Bago Region)

OTHERS 4,055 4,048

(mainly residing in

Shan State, Mandalay Region
and Kachin State)

Foreigners residing [2014, absolute values]
(MoPF 2016: 30/31)

and 0.8% (0.8%) Animists; 0.2% (0.2%)
were of other religions and 0.1% (0.1%)
mentioned no religion (MoPF 2016: 22).

Almost 90% of adults countrywide are lit-
erate, but in some regions the figures are
considerably lower (e.g. 64.6% in Shan
State). Male literacy rates are slightly higher
than female rates; the greatest divergence
between the sexes is 16.6% difference (in
Chin State).

The demographic transition has “changed
the position of women, as it gives them an
opportunity to play a more active role in
the labour market and in community life.
In Myanmar, female education has im-
proved impressively over the last three dec-
ades. Inequality no longer exists between
young males and females in terms of illit-
eracy. In fact, more females than males now
hold higher diplomas” (MoLIP 2016a: xiii).

85.2% of adult males but only 50.5% of
women are in gainful employment; 4% were
registered as unemployed. The unemploy-
ment rate among 15-29-year-olds is almost
twice as high at 7.7%.

The population projection shows that "be-
cause of the demographic momentum up
until 2050, many more young people will

Franz Steiner Verlag

enter the labour market than old people
will leave. In 2020, some 265,000 new jobs
will be needed, a further 188,000 in 2035
and 57,000 in 2050” (MoLIP 2016a: xiv).

o More than 86% of households own their
home, 7% rent, and 3% of homes are pro-
vided by the government. 79% of houses are
built of wood or bamboo.

o A third of households (32.4%) have electric
light. 'However, there is a huge difference
between urban (77.5%) and rural areas
(14.9%) in the use of electricity as the main
source of lighting. The proportion of house-
holds using battery, generator and solar
systems as the main source of lighting is
considerable' (MoIP 2015c: 33).

o A third of households have mobile phones:
31.9% in the Union, 63.5 in urban and 21.0
in rural areas (MoIP 2015c: 35). Half of
households have a television: 49.5% in the
Union, 75.8% in urban and 39.2% in rural
areas (MolIP 2015c: 35).

o 86% of rural households use firewood for
cooking, even in urban areas 52% of house-
holds cook with firewood or charcoal.

« Drinking water for 31% of households
comes from wells, 18.9% from springs and
9% of households have piped water. 31% of
urban households use water purifiers or
buy bottled drinking water.

« Countrywide more than 70% of households
have improved water supplies and sanitary
facilities; regional values are often lower.
Only 14.4% of households have no toilet fa-
cilities.

o 38.7% of households own a motorbike and
36% a bicycle - 70% of all rural households
— and 3.1% have a motor car, a van or a
truck.

At township level, regional developmental dif-
ferences and disparities are very pronounced.
Such disparities are to be found between rural
and urban regions, and between the central
lowlands and the frequently mountainous pe-
riphery. There are also marked differences in
development potential associated with the ex-
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ANIMIST

OTHER
RELIGION

)\ [0]

RELIGION

W01\ NI NN 5,0279,900| 45,185,449|89.87| 3,172,479| 6.31/1,147,495 252,763| 0.50/408,045 0.81| 82,825 0.06
WACINBNIEES 1,642,841 1,050,610| 63.95| 555,037| 33.79|  26,789| 1.63| 5738 035 3,972 0.24 474| 0.03 221 0.0
KAYAH STATE 286,627 142,896| 49.85|  131,237| 45.79 3,197 1.12 269 0.09/ 5518 1.93| 3415 119 59( 0.02
WONINBPNIEY  1,504,326)  1,271,766| 84.54| 142,875 9.50|  68,459| 4.55| 9,585| 0.64| 1,340| 0.09| 10,194 0.68 107{ 0.0

CHIN STATE 478,801 62,079| 12.97| 408,730| 85.37 690| 0.14 106/ 0.02| 1,830f 0.38 5292 1M 74| 0.02
IACTNINERHECONS 5,325,347 4,909,960 92.20| 349,377| 6.56| 58,987 1.11 2,793| 0.05 89| 0.00{ 2,928/ 0.05| 1,213| 0.02
ILVINIGEGVARHECIONR 1,408,401 1,231,719| 87.46] 100,758| 7.15 72,074 512 2,386| 0.17 576/ 0.04 567| 0.04 321 0.02
SANCORNEEIONN 4,867,373 4,550,698| 93.49| 142,528 2.93| 56,753| 1.17| 100,166 2.06| 4,296/ 0.09| 12,687 0.26 245| 0.01
ACUIZVENECION 3,917,055 3,870,316 98.81 27,015 0.69 12,311 0.31 2,318| 0.06| 3,353| 0.09/ 1,467/ 0.04 275 0.01
WENDZNWANGNECO\N 6,165,723 5,898,160 95.66 65,061| 1.06| 187,785 3.05[ 11,689 0.19 188/ 0.00/ 2,301| 0.04 539 0.01
ORI  2,054,393|  1,901,667| 92.57 10,791 0.53| 119,086 5.80( 21,076 1.03 109| 0.01 1,523 0.07 141 0.01
CAVGINTEVNIEY 2,098,807 2,019,370| 96.22 36,791 175 28,731 1.37| 9,791 0.47 2,711 0.13 759 0.04 654 0.03
VANCONRRIClOIN  7,360,703| 6,697,673| 90.99| 232,249 3.16| 345,612| 4.70| 75,474| 1.03 5121 0.01 726/ 0.0 1,923| 0.03
SIS 5,824,432|  4,755,834| 81.65| 569,389 9.78| 58,918 1.01 5416 0.09| 383,072 6.58| 27,036| 0.46| 24,767 0.43

VIR GVIZAONEHECONS  6,184,829| 5,699,665 92.16| 388,348 6.28| 84,073 1.36 5,440 0.09 459/ 0.01| 6,600 0.11 244 0.00
\ANERIREWE 1,160,242 1,123,036 96.79 12,293 1.06 2,403| 0.21 516 0.04 20| 0.00 286( 0.02 61| 0.01

Number and percentage of persons by religion (MoPF 2016: 21, based on the 2014 Myanmar Population and Housing Census)
Estimated non-enumerated population: ' 1,206,353, 2 46,600, * 69,753, 4 1,090,000

ploitation of resources in the primary sector as
well as disparate historically determined pat-
terns.

The census data now published are available at
an important point in time: The transforma-
tion processes in Myanmar, which have been
increasingly consolidating and accelerating
since the elections in 2010, require reliable
data. These are now available for important de-
velopment parameters in a regionally differen-
tiated form (aggregated for 15 states and re-
gions and 330 townships). So far, data have
been published at national, state/regional, dis-
trict and township levels, also in the internet; a
small amount of data will be published at ward
or village level. The publication of the findings
on employment, migration, maternal mortali-
ty and ethnic and religious identity, which are
complex to evaluate and in some cases politi-
cally sensitive, might be expected for the fu-
ture. The initial published findings make it
possible to implement specific infrastructural
and socio-economic measures, especially in
hitherto undersupplied regions. This can help
to counteract the intensification of regional
socio-economic disparities, which was previ-
ously disregarded and difficult to prove.

Furthermore, ‘two population groups can, for
different reasons, play an important role in
harnessing a demographic dividend in Myan-
mar: women and international migrants. ... In-
ternational emigrants can play a key role in
obtaining a demographic dividend. As they
most often draw from the unemployed, their
departure leads to a decrease in the proportion
of the group of economically dependent. If
properly used for savings and investment, the
remittances sent by migrants may be an im-
portant input for economic growth. ... The sec-
ond dividend will be determined largely by the
way elderly persons are supported in the fu-
ture. The chance for Myanmar to reap a second
demographic dividend will depend on how the
active population can accumulate assets and
have savings by the time they retire. Govern-
ment policies to assist middle-aged workers to
save for their retirement, individually or
through pension funds, will help generate the
conditions for a second demographic dividend’
(MolIP 2015¢: 109).

Frauke Kraas, Regine Spohner and
Aye Aye Myint
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Hluttaw Building, Nay Pyi Taw
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STATES AND REGIONS

Covering 676,553 km?, the Republic of the Un-
ion of Myanmar is the second largest state of
Southeast Asia in terms of surface area. The
country spans 2,056 km from north to south
and 933 km from east to west — between 9° 32’
N and 28° 31’ N latitude and 92°10’ E and 101°
11’ E longitude; the Tropic of Cancer passes
through Myanmar near Tiddim, Tagaung,
Mabein and Kutkai (Hla Tun Aung 2003: 1).
Scarcely developed border mountains and up-
lands separate Myanmar from the neighbour-
ing states of Bangladesh (271.92 km common
border), India (1,452.93 km), China (2,226.85
km), Laos (234.91 km) and Thailand (2,098.14
km); the full length of the border of Myanmar
is 6,284.75 km (HlIa Tun Aung 2003: 1-2). The
coastline extends over 2,228.47 km from the
mouth of the Naaf River in the west to Bayint-
naung Point (called Victoria Point in the colo-

AREA (km2) |DISTRICT | TOWNSHIP

UNION OF MYANMAR 676,552.70 74

nial period) in Kawthaung; Rakhine State has
712.79 km of the coastline, the Ayeyarwady
Delta 437.65 km and Mon State with Tanin-
tharyi Region 1,078.03 km (Hla Tun Aung
2003: 14-15).

The territory of the Republic of the Union of
Myanmar is made up administratively of Nay
Pyi Taw Union Territory, 14 Regions and
States, which in turn comprise 74 districts, 330
townships, 442 towns, 3,301 wards, 13,588 vil-
lage tracts and 63,798 villages (MNPED 2016:
13). The Regions and States differ widely in
surface area (the largest are Shan State, Saga-
ing Region and Kachin State; the ones with the
smallest area are Nay Pyi Taw Union Territory,
Yangon Region and Kayah State).

Frauke Kraas and Aye Aye Myint

TOWN ‘ WARD ‘VILLAGE TRACT | VILLAGE

TANINTHARYI REGION 43,343.34

BAGO REGION 39,403.00

MAGWAY REGION 44,818.96

RAKHINE STATE 36,776.72

YANGON REGION 10,170.89

AYEYARWADY REGION 35,136.05 6

330 442 3,301 13,588 63,798

KACHIN STATE 89,038.58 4 18 30 160 596 2,547
KAYAH STATE 11,731.10 2 7 8 37 74 56
KAYIN STATE 30,381.67 4 7 18 86 376 2,097
CHIN STATE 36,017.58 3 9 15 46 469 1,363
SAGAING REGION 94,621.07 10 37 46 238 1,754 6,000
3 10 17 87 264 1,228

4 28 51 325 1,410 6,441

5 25 30 184 1,535 4,781

MANDALAY REGION 29,954.33 7 28 28 271 1,415 4,779
MON STATE 12,296.19 2 10 16 100 368 1,153

5 17 26 170 1,035 3,738

4 45 21 743 619 2,126

SHAN STATE 155,795.72 13 55 85 505 1,566 14,334

26 43 292 1,920 11,910

NAY PYI TAW 7,067.50 2 8 8 57 187 795

Area and administrative units by Region and State (MNPED 2016:13)
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ADMINISTRATIVE BOUNDARIES

The system of tiered administrative bounda-
ries in Myanmar is based in principle on a
hierarchical structure of territorial units of
different sizes. The 14 states and regions plus
Nay Pyi Taw Union Territory are structured
in 74 districts which in turn comprise 330
townships. Townships with a large surface
area essentially have low population num-
bers and densities; in the cities, the surface
areas of townships are small and their popu-
lation numbers and densities are high. The
townships with the largest surface areas are
in the mountain and peripheral regions;
those with the smallest areas are in the inner

city of Yangon.

YANGON

Yangon (North) Yangon (West) Yangon (East)

197 Insein 229 Kyauktada 205 Thingangyun

198 Mingalardon 230 Pabedan 206 Yankin

199 Hmawbi 231 Lanmadaw 207 South Okkalapa

200 Hlegu 232 latha 208 North Okkalapa

202 Htantabin 233 Ahlone 209 Thaketa

203 Shwepyithar 234 Kyeemyindaing 210 Dawbon

204 Hlaingtharyar 235 Sanchaung 211 Tamwe

Yangon (South) 236 Hlaing 212 Pazundaung

219 Thanlyin 237 Kamaryut 213 Botahtaung

223 Twantay 238 Mayangone 214 Dagon Myothit (South)

226 Dala 239 Dagon 215 Dagon Myothit (North)

227 Seikgyikanaungto 240 Bahan 216 Dagon Myothit (East)
241 Seikkan 217 Dagon Myothit (Seikkan)

218 Mingalartaungnyunt

o

5 10 km

At country level the number of townships is
very steady over longer periods. In contrast,
the areas and boundaries of the towns and
wards - in urban regions - and of village tracts
and villages - in rural regions - are often ad-
justed to population numbers. This usually in-
volves the partitioning of areas or the adminis-
trative conversion of rural areas into urban
ones. The number of administrative territorial
units below township level thus changes con-
tinuously. For instance, between 2015 and 2016
the number of towns rose within one year from
422 to 442, while over the same period the
number of wards across Myanmar was reduced
from 3,183 to 3,301 and that of villages from
63,860 to 63,798 (MNPED 2015: 10, MoPF
2016: 13). The boundaries of these territorial
units are recorded descriptively by specialised
administrative personnel and are registered
precisely.

Frauke Kraas and Aye Aye Myint

MANDALAY

142 Aungmyaythazan
143 Chanayethazan
144 Mahaaungmyay
145 Chanmyathazi
146  Pyigyitagon
147 Amarapura

148 Patheingyi

N 149

UNION TERRITORY

5 325 Dekkhinathiri

330 326 Zabuthiri
328
328 Zeyarthiri
329 Pobbathiri
- { 330 Ottarathiri

0 5 10 km
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TOPOGRAPHY AND NATURAL

LANDSCAPES

Long coasts and beaches, extensive lowlands
with fertile deltas and partly relatively un-
touched mangrove forests, dry regions in the
interior, and partly undeveloped hills and
mountains along the state borders divide My-
anmar into different natural landscapes, which
can be classified in seven tropical-subtropical
natural regions.

The narrow strip of the Rakhine coast in
1 the west is separated from the rest of My-
anmar by the Rakhine Mountains. The rolling
hills are traversed by short, rapidly flowing riv-
ers, cliffs fall steeply to the sea, countless is-
lands lie offshore. The tropical rainforests,
bamboo groves and the long narrow mangrove
woods along the coast are little developed.

The Thanintharyi coast, a long coastal
2 strip along the Thai border in southeast
Myanmar, has similar features. As part of the
Malayan Peninsula with humid tropical condi-
tions and high precipitation, the natural
mountain forests, coastal habitats (including
the reefs and sandy beaches), mudflats and
mangrove swamps are experiencing increasing
pressure from human activities, mainly in the
form of rubber and oil palm plantations.

The Shan Hills at an altitude between
3 1,000 and 2,000m consist of mountain
ranges, mostly formed by limestone and gran-
ite, and basins. Partly excessive deforestation
and intensive agriculture, including fruit and
vegetable plantations, coffee and tea cultiva-
tion, as well as underused secondary vegeta-
tion and grasslands are characteristic of the
region.

Franz Steiner Verlag

Myanmar’s northernmost region, where
4 the mountain massif of the eastern Him-
alayas reaches up to 5,881 m around the high-
est peak of Hkakabo Razi, is very inaccessible.
The dense mountain rainforests with oaks,
chestnuts, tree ferns and bamboos have been
cleared in the valley bottoms to make way for
rice and vegetable cultivation.

The northwestern mountain area with
5 numerous peaks between 2,000 and
4,000 m contains several parallel mountain
chains running north-south. They are exten-
sively covered by rainforests with some pre-
cious wood, but mostly oak and pine forests.
The area is sparsely populated and mostly cul-
tivated by Taungya and subsistence agricul-
ture.

To the southeast lies the central dry zone.

At its centre is the almost 1,500 m high
volcanic massif of Mount Popa. Because of the
low precipitation in this region, dwarf shrubs
and succulents as well as various types of aca-
cia thrive here.

To the south of this region is the densely
7 populated and intensely used lower Aye-
yarwady basin and delta with the most inten-
sively extensive cultivated areas in the country,
the “rice bowl” of Myanmar. Only in the na-
ture conservation areas of the Bago Mountains
have teak and bamboo forests survived, and
the extreme south of the delta region is bound-
ed by mangrove forests.

Frauke Kraas and Nay Win Oo
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THE VIEW FROM THE SATELLITE

Myanmar, with an area of 676,552 km? the sec-
ond-largest state in Southeast Asia, extends 2,056
km from north to south and 933 km from east
to west, covering 20 parallels of latitude ranging
from the tropics and subtropics to north of the
Tropic of Cancer. Rather inaccessible mountain
and hill regions separate Myanmar from the
neighbouring states of Bangladesh, India, China,
Laos and Thailand.

The satellite image shows the obvious differ-
ences in respect to the vegetation cover. On the
one hand, the central Myanmar basin of the
Ayeyarwady River and its wide plains are the
agricultural heartland of the country. Smaller
in extension but similarly intensely cultivated
is the area around Sittaung River east of the
Bago Mountain range, stretching north-south-
ward in the southeast of the central lowland.
To the west, the Rakhine Mountains bound the
central plains, running almost parallel to the
coast. On the other hand, the contrast of the
predominantly forest-covered mountain areas
becomes obvious. Apart from the Shan High-
land in which larger basins have been settled
and cultivated, particularly in recent decades,
the mountain ranges at the borders in the west,
north, southeast and south of the country are
yet left in a comparatively natural condition.

While the coastal lowlands and delta regions are
at sea level or only alittle above it, the high moun-
tains in the north of Kachin State (in the satellite
image mostly snow-covered) reach heights of al-
most 6,000 m; the highest mountain is Hkakabo
Razi at 5,881 m. The mountain chains and major
valleys mostly run in a north-south direction,
determined by their tectonic origins (Hla Tun
Aung 2003). The 1,571 km long Ayeyarwady Riv-
er, the largest in the country, crosses Myanmar
from the foothills of the Himalayas in the north -
where it emerges north of Myitkyina, at Myitsone
with the confluence of N"'Mai Hka and Mali Hka

Franz Steiner Verlag

Rivers - to its more than 150 km wide delta
on the Indian Ocean in the south. Here, in the
southernmost coastal zones, larger mangrove ar-
eas are still protecting the delta.

To traverse the heart of the country from east
to west, it is necessary to cross numerous
mountain chains, especially in the mountain-
ous regions of Kachin State, Sagaing Region,
Shan State and Chin State. In the east, the
Thanlwin River transects the Shan Hills and
the south-eastern coastal provinces. Underly-
ing rocks, topography, soil evolution and veg-
etation cover, erosion and accumulation (espe-
cially along the coast of the Ayeyarwady Delta;
Gupta 1996) together with other geofactors
create many challenges to human access to and
exploitation of the country’s natural regions
(Gupta 2005): Steep, sometimes instable slopes,
as well as geological fault zones with a high in-
cidence of earthquakes inhibit the develop-
ment of infrastructure.

Frauke Kraas, Aung Kyaw and Nay Win Oo
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LAND COVER

Out of Myanmar’s 167,186,000 acres of land area,
43,871,000 acres were classed as reserved forests
(26.24%; 2014/2015) and 36,409,000 acres as oth-
er woodland (21.78%); 29,617,000 acres consisted
of net area sown (17.72%), 13,014,000 acres of cul-
tivable waste other than fallows (7.78%) and the
rest of other forms of land use, including village
land (1,216,000 acres), 638,000 acres of irrigation
systems (canals, reservoirs, tanks and embank-
ments), transport (740,000 acres) and settlements
(490,000 acres; all figures: MNPED 2015: 206-
208).

Myanmar’s extremely species-rich forests have
been studied and described in detail (e.g. Stamp
1924, Davis 1960, Blower et al. 1991). Broadly
speaking, they contain evergreen and deciduous
trees and may be divided into the following forest
types: tropical (under 3,500 feet), subtropical (be-
tween 3,500 and 7,500 feet, mainly in Shan and
Kachin State) and temperate (above 6,000 feet in
northern Myanmar) (Bryant 1997: 226, Corlett
2005). The key commercial species for centuries
are teak (Tectona grandis; in Myanmar: kyun)
und iron-wood (Xylia dolabriformis; pyinkado);
however, padauk (Pterocarpus macrocarpus), in
(Dipterocarpus tuberculatus), kanyin (Diptero-
carpus spp.), thitka (Pentace burmanica), thit-
kado (Cedrela toona), thingan (Hopea odorata),
thitsi (Melanorrhoea usitata, tapped for lacquer-
ware) and various species of pine (Pinus spp.;
tinya) and fir (Abies spp.) are also in demand
(Bryant 1997: 226).

Figures on Myanmar’s forest cover vary: accord-
ing to MNPED (2015: 277), forest cover area
has decreased from 51.54% (of total land area =
134,626 square miles, 2000-2001) to 45.04% (=
117,655 square miles, 2014-2015). Figures from the
FAO indicate that forest cover area has decreased
from 57.9% (1990) to 51.1% (2000) and then 47.6%
(2005) (FAO 2009), with a loss of around 446,000
ha of forest between 2000 and 2005 (FAO 2006)
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and a simultaneous increase in the proportion of
reserved forests from 15% (1990) to 23% (2005;
Khin Htun 2009: 13). Leimgruber et al. (2005)
refer to an estimated 0.3% of annual forest loss.
A total figure of 44.2% is on record for 2015 (FAO
2015: 6), with annual loss of forest cover between
1990 and 2015 amounting to 1.2% (FAO 2015: 12).
The largest percentage of forest losses (based on
total land area) per year were recorded for Kayah
State and the Ayeyarwady and Yangon Regions
(2000-2005; Liu et al. 2015: 8) and are mainly at-
tributed to forest clearance for road building and
to anthropogenic and wild fires (Liu et al. 2015:
13-16).

The spatial analysis of MODIS Land Cover data
(based on the IGBP Land Cover Classification
Scheme) shows the predominant land cover
types: 39.39% of the country - mainly in moun-
tain regions — consists of evergreen broadleaf
forest, while 23.96% is classed as woody savan-
nas and 13.78% as cropland/natural vegetation
mosaic. A further 9.12% is classed as mixed for-
est; these contiguous areas are located in the far
northeast of Kachin, where there are also areas of
snow and ice. Croplands account for 8.52% and
are mainly located in the agricultural areas of
Central Myanmar, the Ayeyarwady Delta, along
the Ayeyarwady, Sittaung, Kaladan and Than-
Iwin Rivers and in coastal regions. Water and
permanent wetlands, the latter mainly along the
coasts and around the islands, account for 0.45%
/1.15%, respectively (Davies/Sebastian/Chan
2004). Grasslands (0.89%) and savannas (0.59%)
are also of relevance. Urban and built-up areas
cover just 0.22% of national territory at present.

Frauke Kraas, Win Maung, Htun Ko and
Saw Yu May
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The 15 photos, satellite images and land cover details show
the highly diverse biogeographical characteristics and an-
thropogenic forms of land use in selected landscapes. This
creates great potential for diverse forms of ecological and
Socio-economic usage.
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CLIMATE:

TEMPERATURE AND PRECIPITATION

As Myanmar is located in the tropical and sub-
tropical zone, most regions have a monsoon
climate. The high mountains surrounding the
country to the north, northwest and northeast
prevent the entry of cold air masses from Cen-
tral Asia so that tropical and subtropical air
masses from the south determine temperatures
and humidity levels. Four (Hla Tun Aung 2003:
99) or five seasons (Tun Lwin 2002, Ohnmar
Htway/Matsumoto 2011) can be distinguished
for Myanmar: the pre-monsoon season (mid-
April to mid-May), the monsoon or rainy sea-
son (mid-May to mid-October), the post-mon-
soon season (mid-October to end-November),
the dry and cool season (end-November to
mid-March) and the hot season (mid-March
to mid-April). The date of onset of the summer
monsoon in Myanmar ‘is defined as the date
of the first day of three consecutive rainy days
with daily rainfall amount of 2.54 mm or more’
(Ohnmar Htway/Matsumoto 2011: 382). Usu-
ally, the summer monsoon reaches the southern
parts of the country by the third week of May
and the northern parts at the beginning of June
(Roy/Kaur 2000: 914).

The Department of Meteorology and Hydrology
(DMH) under the administration of the Minis-
try of Transport and Communications operates
63 meteorological, 39 meteorological and hy-
drological and 17 agro-meteorological stations
in Myanmar, well-distributed over the country.
Data and forecasts are provided to the public via
television, radio, newspaper and social media
channels. Based on these records the regional
variations of temperature and precipitation can
be analysed.

TEMPERATURES

Countrywide, the annual mean temperature
ranges (with variations according to latitude,
altitude and vicinity to maritime influence)
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between almost 30 and 15°C - e.g. Minbu with
27.5°C, Puta-O with 20.5°C and Kanpetlet with
16.3°C (all data, also in the following: WMO/
FAOCLIM, FAO 2005). The monthly mean
maximum and minimum daily temperatures
also range widely, depending on season and
elevation. In the lowlands, especially the dry
zone in central Myanmar, monthly mean daily
maximum temperatures between 32 and 33.5°C
are characteristic of the hot and pre-monsoon
season while, depending on altitude and local
wind systems, the average is between 23 and
29°C. Only in the mountain areas in the north
of Kachin State can monthly mean daily maxi-
mum temperatures be as low as 20°C or less.
The monthly mean daily minimum tempera-
tures range between 21.5 (in the southeast of
tropical Tanintharyi Region) and 16°C in the
lowlands; in the mountain regions, depending
on altitude and latitude, the monthly mean dai-
ly minimum temperatures range between 18.5
and 6°C. In the mountains in northern Kachin
State, monthly mean daily minimum tempera-
tures can reach around or under freezing point
in the cold season.

In the rainy season daily mean temperatures
in the lowlands range between 25 and 33.5°C,
while in the post-monsoon season they are be-
tween 23 and 28°C (according to latitude, alti-
tude and annual monsoonal variation). In the
mountains, depending on altitude, they reach
around 20°C (lower mountains) or 16°C (higher
mountains). In the cool dry season daily mean
temperatures fall to between 14°C and 18°C in
the lowlands, and to just above freezing in the
mountains and hills. The hot and pre-monsoon
seasons bring the highest temperatures in the
lowlands (daily mean temperatures range be-
tween 28 and 40°C, in some locations even
higher) together with high humidity, especially
along the coast, with less humidity in the dry
zone (Hla Tun Aung 2003). In those parts of
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Myanmar which are located in the tropics, i.e.
south of 23.5°N (roughly the line of latitude of
Kalay, Mogok and Lashio), strong temperature
fluctuations can be measured during the course
of the day - this is known as the ‘diurnal cli-
mate’ (as opposed to the seasonal climate e.g. in
Europe).

PRECIPITATION

While the area weighted average rainfall (pe-
riod of 1947-1979) ranges from 1,561 mm (1956)
to 2,240 mm (1961), the average is 1,790 mm
(Roy/Kaur 2000: 915). August and July are the
months with most rainfall. Almost 90% of the
rain falls during the summer monsoon period
(Ohnmar Htway/Matsumoto 2011). As the rain-
bearing winds of the southwest summer mon-
soon cannot rise above the mountain chains
along the west coast they bring intensive rain-
fall to the steep western mountainsides, which
have Myanmar’s highest annual rainfall values
with almost 5,500 mm (Maung Maung Kha
1945). A second regional maximum is observed
in the far north where annual values can be as
high as 4,000 mm (Roy/Kaur 2000: 915, FAO
2005: 31). Areas with high precipitation also lie
in the southern Ayeyarwady Delta and along
the southern Andaman Sea coast. Interestingly
and most likely due to the orographic barrier
between these areas ‘analysis indicates no sig-
nificant relationship between Myanmar’s rain-
fall and that of Bangladesh or Northeast India’
(Roy/Kaur 2000: 921). The same holds true for
little correlation between the annual monsoon
rainfalls of India and Myanmar (Kripalani/
Kulkarni 1998, Roy/Kaur 2000: 921).

The amounts of mean annual rainfall received
are highest at Dawai (5,637 mm), Thandwe
(5,537 mm), Mawlamyine (4,958 mm) and Sit-
twe (4,209 mm) along the coast and Puta-O in
the north (4,058 mm). The Ayeyarwady Delta

ENVIRONMENT AND NATURAL RESOURCES

receives slightly less rainfall at Pathein (2,772
mm), Yangon (2,392 mm) and Tharrawaddy
(2,261 mm). Mountain and hilly regions such as
in Chin and Kachin States and the Shan High-
lands also experience high rainfall values due
to the orographic effect, e.g. Taunggyi (1,747
mm), Falam (1,642 mm), Lashio (1,572 mm)
and Kengtung (1,103 mm) (for different data
see Khin Khin Han 2016). The higher elevations
above 3,500 m in Kachin State can be subject to
snowfall during the cold season from November
to February. The dry zone in Myanmar’s inte-
rior — in the lee of the coastal mountain ranges -
is protected from the monsoon rainfall; thus the
values range between 400 and 1,000 mm per an-
num with high evaporation rates, e.g. for Man-
dalay (858 mm), Monywa (831 mm) and Meik-
tila (820 mm). The fringe area of the dry zone
receives slightly more rain, e.g. in Pyinmana
(1,305 mm) (further and different data see Khin
Khin Han 2016). Precipitation rates also seldom
exceed 2,000 mm per annum in the Shan Hills.

Rainfall variability, i.e. the temporal and areal
variability of precipitation, differs within My-
anmar. The lowest variability is observed at
Puta-O, the eastern highlands, the coastal areas
of the Ayeyarwady Delta and the coastal strip of
Tanintharyi Region, with a value of 10 to 15 per
cent; rainfall variability is also low towards the
southern part of the country (Khin Khin Han
2016). Central Myanmar has more rainfall vari-
ation than other parts of the country: the mid-
dle part of the Sagaing Region, the western part
of Magway Region and the Mandalay Region
experience variation from 20 to 25 per cent. Pa-
kokku has the highest variation at 38 per cent.

Frauke Kraas and Khin Khin Han
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NATURAL HAZARDS AND RISKS

Myanmar is threatened by numerous kinds of
natural hazards; humans are thus at risk in al-
most all parts of the country. There are fre-
quent earthquakes of various magnitudes
which occur in diverse regions across Myan-
mar, mainly in the seismically active areas
along the major fault lines. Along the coast, in
the Ayeyarwady Delta and in adjacent regions,
tropical cyclones frequently make landfall,
bringing heavy rain and causing flash flood-
ing on a wide scale. In mountain regions, es-
pecially on steep slopes, landslides pose a
threat to infrastructures, settlements and
farmland (regional physiography: Hla Tun
Aung 2003: 20-59, UNISDR 2009).

Five seismic zones have been identified in My-
anmar: Zone V, comprising various sub-zones,
is located along the Sagaing Fault — which cuts
through the centre of Myanmar in a north-
south direction — and in the northwest of My-
anmar. The major cities of Yangon, Mandalay
and Nay Pyi Taw and numerous regional cen-
tres (including Taunggyi, Sagaing and Bago)
lie within this zone. Zone VI is located mainly
in the northwest, in other areas of Central My-
anmar and in the northeast. The areas least at
risk from earthquakes are located in the Aye-
yarwady Delta, in Central and Southern Shan
State and in the eastern coastal highlands
(seismic map of Myanmar: Maung Thein/Tint
Lwin Swe 2006).

EARTHQUAKES

Major earthquakes frequently occur, particu-
larly in the Ayeyarwady catchment and in the
large mountain ranges in the west and east of
the country (summary list of historical and re-
cent earthquakes in Myanmar: Maung Tein et
al. 2009: 50). They result from Myanmar’s lo-
cation in a major area of disturbance, running
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north to south, in the collision zone between
two tectonic plates, criss-crossed by numerous
fault lines (including the major Sagaing and
Momeik fault lines; Le Dain/Tapponier/Mol-
nar 1984). A broad fault zone runs from north
to south through central Myanmar, the Saga-
ing fault line from Bago in the south to Puta-O
in the north (central volcanic line; Vigny et al.
2003). Major earthquakes frequently occur
along this line where two major tectonic plates
collide; here also the number of potential vic-
tims is highest (Wyss 2008). There is consider-
able volcanic activity (e.g. mud volcanoes and
hot springs) around Shwebo, Monywa, Man-
dalay, Mount Popa, Magway and Tharyar-
wady.

TSUNAMIS

Linked to these orogenic processes, the coastal
regions are also at risk from tsunamis trig-
gered by seaquakes. These natural events have
occurred on various occasions in recent centu-
ries (the first firm evidence relates to the 18th
century; Kumar/Achyuthan 2006). However,
no systematic studies are currently available
(Murty/Rafiq 1991, Cummins 2007).

Myanmar was marginally affected by the tsu-
nami which followed a seaquake (9.1-9.3 on the
Richter scale) off the coast of Sumatra on 26
December 2004. This tsunami reached Myan-
mar, mainly in the southeast, with a time delay
of around two to five hours. Myanmar’s coasts
sustained relatively little damage, however.
According to official figures, 71 people in My-
anmar lost their lives and up to 1,500 (estimat-
ed figure) suffered direct losses and damage
(Satake et al. 2006), mostly in the regions
around Pyinsalu and Kapyet in the Ayeyar-
wady Delta and around Dawei, Myeik, Kaw-
thaung and Sittwe. According to eye-witness-
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es, the waves reached a height of just 0.4 to 2.9
metres — very much smaller than the waves, up
to 20 m high, which hit southwest Thailand,
for example (Satake et al. 2006: 246-251). The
relatively small number of victims in Myan-
mar is also due to the sparser population in
coastal regions and to the mangrove forests,
still dense in some places, which protect the
coastline; more than 800 islands in the Myeik
Archipelago also lessened the impact of the
waves. Furthermore, there are comparatively
few tourist centres along Myanmar’s coast, and
those which do exist are very much smaller
than Thailand’s, for example.

FLOODING

Large-scale flooding and tropical hurricanes
in the coastal and delta regions during the
pre- and post-monsoon periods are equally se-
rious threats to human communities and their
economic base as the seasonal droughts.
Large-scale flooding occurs more frequently
than these natural events caused by endoge-
nous forces.

During the monsoon period, vast masses of
water build up in the Ayeyarwady, which is
around 150 km wide in its delta area, and its
413,674 km? catchment area. When precipita-
tion rises in the rainy season and there is tor-
rential rain on an almost daily basis, the rivers
break their banks and the flat countryside is
flooded extensively, as the water masses can-
not flow into the sea quickly enough. In the
Rakhine Mountains, with precipitation ex-
ceeding 3,000 mm, small-scale flash floods in
the valleys and following heavy rain are a par-
ticular hazard for the inhabitants. Rivers can
then rise by several metres within a very short
time.

DROUGHTS

In Myanmar’s dry zone, where there is consid-
erable spatial and temporal variation in rain-
fall, there is a risk of prolonged periods of
drought occurring. Falling groundwater levels
present additional problems, particularly in
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urban areas. With rising water demand from
agriculture and industry and in urban areas,
aridity is worsening. This also has implications
for the navigability of rivers.

TROPICAL CYCLONES

Furthermore, during the pre-monsoon cy-
clone season between April and June, severe
tropical hurricanes occur when the tempera-
ture differences between the ocean surfaces
and the land, heated up during the dry sea-
son, are greatest. When land temperatures
rise again in the post-monsoon season (Octo-
ber/November), hurricanes are also a frequent
occurrence. Of 477 hurricanes in the period
between 1891 and 1970, 131 were severe cy-
clones; only 36 occurred during the pre-mon-
soon season (26 of these in May; Hla Tun
Aung 2003: 101); the coast of Rakhine is par-
ticularly badly affected. The very high wind
speeds of the cyclones are less dangerous than
the destructive force of the associated tidal
waves, in extreme cases 10 to 15m high, which
penetrate far inland and often cause severe
destruction there. Most of the cyclones pro-
ceed in a southwest-northeast direction, but
may change their course suddenly, making
them highly unpredictable and preventing
timely warnings to the population.

CYCLONE NARGIS (2008)

On 2-3 May 2008, Cyclone Nargis made land-
fall in the Ayeyarwady Delta southwest of
Labutta, with wind speeds of more than 210
km/h (Category 4 on the Saffir-Simpson Hur-
ricane Wind Scale - SSHS) and local gusts of
up to 260 km/h. No previous recorded tropical
cyclone of this magnitude has made a direct
landfall on Myanmar’s coast at an untypically
low latitude near 16°N (International Best
Track Record for Climate Stewardship Data-
base; Fritz et al. 2009). Recorded high-water
marks and flood data show that the storm
surge peaked at over 5 m in the landfall area,
with inundation distances reaching 50 km in-
land in the delta. More than 1 m of vertical
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erosion and 100 m of land loss were measured
at various coastal locations from the landfall
area, attesting to the cyclone’s extraordinary
strength (Nature News 2008, Fritz et al. 2009).
According to official estimates, the cyclone left
around 138,400 people dead or missing; how-
ever, as a result of development measures un-
dertaken in the delta area in the preceding
years, numerous new villages had sprung up
and a large number of temporary workers were
employed, so the number of fatalities may well
be as high as 200,000 (TCG 2008a: 3, Maung
Maung Aye 2010). Estimates of the number of
people affected by the loss of family members,
destruction of livelihoods and critical infra-
structure, loss of food reserves and livestock
and at least partial collapse of socio-economic
structures vary considerably. Many authors
put the figure at around 2.4 million people (In-
ternational Crisis Group 2008: 3, TCG 2008b:
3, Lateef 2009: 106). Based on high-resolution
LandScan 2006-GRID data for a small-scale
estimate of the population affected by Cyclone
Nargis (Kraas 2009), it is possible to extrapo-
late a figure of at least 1.4 million people, plus
an additional but unknown number of mi-
grants, most of whom arrived after 1988 dur-
ing the development of the delta. The worst
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storm damage and flooding occurred in the
southeast Ayeyarwady Delta to the east of
Labutta, particularly in the regions around
Bogale, Pyapon and Kyaiklat and in the south-
western regions around megacity Yangon; in
the coastal areas which sustained the highest
level of damage, 85% of villagers were affected.
After the disaster, some 800,000 people had to
be resettled, mainly in adjacent regions to the
north (International Crisis Group 2008: 3).

LANDSLIDES

Another consequence of heavy precipitation is
rainwash on the many steep slopes, particu-
larly in the mountain areas of Chin State and
in Shan State, leading to landslides and fre-
quently blocking transport routes and causing
damage to farmland and settlements (Kraas
2014a). The damage is especially severe where
the vegetation cover has been destroyed,
whether through agriculture or cuts made for
the construction of transport routes.

Frauke Kraas and Hlaing Maw Oo

Step-like landslide in Hakha, Chin State in August 2015
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Category
Forest
Intact 2

Degraded ?

Non-Forest *

Plantation ®

1
2
3
4
5

<10% canopy cover

Country-wide forest cover change in Myanmar between 2002 and 2014 (Baghwat et al. 2017)

ENVIRONMENTAL PROTECTION

RICH BIODIVERSITY

Myanmar is one of the most species-rich re-
gions in the world and is one of 25 global ‘hot
spots of biodiversity’ (Myers et al. 2000). It is
‘regarded as the last country in Southeast Asia
containing large areas that have not been sur-
veyed for biodiversity, and could harbour ~5%
of mammal species (Corbett / Hill, 1992) and
~10% of bird species of the world’ (Hla Naing
et al. 2015: 376; also see Avibase 2016). Its
spectrum of ecotopes ranges from alpine
meadows, dry forests and rainforests to inland
lakes, flood plains, river deltas, coasts and es-
tuaries, coral reefs and island archipelagos.
The richest biodiversity is found in northern
Kachin State (Lasi Bawk Naw 2007), in the for-
ests of Kayin State and across large areas of
Tanintharyi Region.

Myanmar is known to have about 7,000 plant
species, of which 1,071 are endemic. Recorded
number of vegetative species in the natural
forests of Myanmar has reached 1,347 species
of big trees, 741 species of small trees, 96 spe-
cies of bamboos, 1,696 species of shrubs, 36
species of rattans and 841 species of orchids’
(MoF 2005: 18). Kress et al. (2003) compiled a
plant checklist, which includes 11,800 plant
species. The Ministry of Forestry species list
runs to more than 300 mammal, 370 reptile

Cover [ha] Annual Net

Change

43,962,152 | 42,365,729 | -1,596,454 -3.63 -0.30
18,260,940 | 16,192,952 | -2,067,988 | -11.32 -0.94
25,701,243 | 26,172,777 +471,534 | +1.83 +0.15
21,134,373 | 22,122,214 +987,841 | +4.67 +0.39

917,361 1,453,199 +535,838 | +58.41 +4.87

sum of intact and degraded forests
>80% canopy cover in evergreen and mixed deciduous forests; >60% canopy cover in dry deciduous forests
10-80% canopy cover in evergreen and mixed deciduous forests; 10-60% canopy cover in dry deciduous forests

Forest plantation (e.qg. rubber, cashew)
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and 1,089 bird species, including around 50
mammal, 30 bird and 25 reptile species found
on the CITES Checklist (Convention on Inter-
national Trade in Endangered Species of Wild
Fauna and Flora) or the IUCN Red Data List
of Threatened Species (Tun Yin 1993: 275,
Kyaw Nyunt Lwin/Khin Ma Ma Thwin 2005,
Avibase 2016). Examples are wild elephants
(protected since 1879; Leimgruber et al. 2011),
tigers, leopards, bears, rare species of primates
and deer and a large number of bird, reptile
and amphibian

species, many of them

endemic.

LOSS OF FORESTS

Due to population growth and development
pressure, including the granting of forest and
mining concessions to investors from neigh-
bouring countries, land degradation has oc-
curred across much of Myanmar. Contributory
factors are (legal and illegal) forest clearance,
growth in fuelwood use, expansion of agricul-
tural land and shifting cultivation, over-graz-
ing, large-scale mining activities, expansion of
settlement areas and infrastructure, and in-
dustrialisation (albeit mostly small and medi-
um-sized enterprises). The impacts are par-
ticularly severe across extensive areas of the
once forested mountain regions in Rakhine
and Bago Yoma and in Chin, Kachin and Shan
State and Tanintharyi Region, with this dete-
rioration being observed mainly since the in-
troduction of a market economy from 1988.
The once vast mangrove forests in the southern
Ayeyarwady Delta, which still covered 385,930
ha in 1990 (MoF 2005: 11), have shrunk by al-
most 50% as a result of accelerated develop-
ment in the Ayeyarwady Delta (Heymann/Lof-
fler 1997; see also: Liu et al. 2015). Key factors
include not only the expansion of agricultural
land but also mangrove clearance for fuel-



Open Access Download von der Franz Steiner Verlag eLibrary am 03.10.2019 um 05:50 Uhr

Franz Steiner Verlag

ENVIRONMENTAL PROTECTION

533



Open Access Download von der Franz Steiner Verlag eLibrary am 03.10.2019 um 05:50 Uhr

54

wood: as recently as 1990, 84% of the country’s
energy supply for cooking, lighting and small
industries came from firewood und charcoal -
even in the Yangon metropolitan area (Zin
Nwe Myint 2004, MoF 2005: 11).

HISTORY OF PROTECTION AND
CONSERVATION

Forest and wildlife conservation was practised
to some extent under Myanmar’s kings. In
1752, under King Alaungphaya, all teak trees
were declared to be royal property and royal-
ties were demanded for their felling (Mehm Ko
Ko Gyi/Saw Win 1997). In 1859, King Mindon
ordered that ‘threat-free’ forest areas be creat-
ed in ‘Yadanapon Nepyidaw’ near Mandalay
(in Myanmar: bemetaw) (Tun Yin 1993: 275,
MoF 2005: 18, Aung Myint 2007). For religious
reasons, the grounds of the monasteries have
traditionally served as conservation areas: “...
in addition to the notified areas as sanctuaries,
the monastery compounds and the precincts of
the pagodas are likewise declared as sanctuar-
ies which were known as A-ba-ya Hta-na’ (Tun
Yin 1993: 275).

Systematic scientific forestry and the introduc-
tion of forest conservation measures began un-
der Sir Dietrich Brandis (1824-1907), a Ger-
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Pelicans and Storks at Indawgyi Lake

man botanist working for the British. As
Superintendent of Forests in Pegu from 1856
and head of the British forestry administration
in all of Burma from 1858 until 1862, he re-
formed the system of forestry, reforestation
and forest management across what was then
British Burma (Hesmer 1975).

Legislation was put in place from the end of the
19th century onwards (an overview of the vari-
ous laws can be found in Myint Aung 2007:
193). In contrast to the traditional religious
principles, wildlife and forest conservation
served the purpose of economic utility: the
aim was to ‘conserve the animals as game’
(Tun Yin 1993: 275). The Elephant Preserva-
tion Act was adopted in 1897, followed by the
Burma Forest Act in 1902 and the Wild Birds
and Animal Protection Act in 1912. The Bur-
ma Wildlife Protection Act, adopted in 1936,
was replaced by the new Protection of Wildlife
and Wild Plants and Conservation of Natural
Areas Law in 1994 (MoF 2005: 19). To some ex-
tent, these laws incorporated traditional rules:
the Wildlife Protection Act, for example ,pro-
hibited® hunting within 200 yards of the com-
pound of an inhabited Buddhist monastery or
of a religious edifice for which trustees have
been appointed’ (quoted from Myint Aung
2007: 189).
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The first conservation areas, established from
1918, were the Pyin Oo Lwin Bird Sanctuary
and the Shwe U Daung and Pidaung Wildlife
Sanctuaries (MoF 2005: 18-19; list of dates of
establishment: Myint Aung 2007). However, it
was only with the FAO-UNDP National Con-
servation and National Parks Project (1981-
1985) that the foundations were laid for sys-
tematic surveys and inventories and the
establishment of further national parks and
nature reserves, whose purpose, among other
things, was to promote more connectivity be-
tween 10 biogeographical regions (MoF 2005:
19). In addition, a separate Nature and Wildlife
Conservation Division (NWCD) was set up in
the Ministry of Forestry. The National Com-
mission for Environmental Affairs (NCEA), an
interministerial body responsible for coordi-
nating national environmental policy, was cre-
ated in 1990 (Myint Aung 2007: 192).

CURRENT PROTECTION

At present, seven national parks, one marine
national park, three nature reserves, 29 wild-
life sanctuaries and bird sanctuaries have been
designated or proposed across the country (41
protected areas are listed in MoPF 2016: 323-
325). There are also various wildlife and moun-
tain parks, one wildlife reserve, protected are-
as and elephant camps. Most conserve
terrestrial habitats; very few include inland
wetlands, mangrove and marine habitats and
caves, with the result that some ecosystems are
underrepresented (Myint Aung 2007). In addi-
tion to the Botanical Gardens in Pyin Oo Lwin,
zoos exist in Yangon, Mandalay and Nay Pyi
Taw. The largest conservation area extends
across 15,256 square kilometres; however, the
majority (14 parks = 42% of all conservation
areas) range in size from 51 to 500 square kilo-
metres; only five are larger than 1,000 square
kilometres. Moyingyi, Indawgyi and Inle Lake

ENVIRONMENT AND NATURAL RESOURCES

Wildlife Sanctuaries are wintering sites for mi-
gratory waterfowl (Myint Aung 2007: 195) but
most conservation areas are too small to ben-
efit migratory species.

Special protection arrangements are in place
for some species. So far, 39 mammal, 50 avian
and nine reptile species have been completely
protected, and 12 mammal, 43 avian and six
reptile species have been protected (Mehm Ko
Ko Gyi/Saw Win 2005: 185). Other species en-
joy seasonal protection. Nonetheless, a num-
ber of species have now died out, including the
Giant Panda (Ailuropoda melanoleuca) and
the Rhinoceros (Rhinoceros sondaicus, Rhi-
noceros unicornis, Dicerorhinus sumatrensis)
(Tun Yin 1993: 102, 283).

Most conservation areas are increasingly un-
der threat from the expansion of agriculture,
mining and infrastructure. Specific problems
include the lack of law enforcement (‘paper
parks’) and management plans, understaffing
and inadequate training, (partly illegal) log-
ging and mining, (partly clandestine) hunting
of game, poaching, natural and anthropogenic
forest fires during the dry season, effects of
grazing and removal of forest products, poor
border demarcation, underfunding, low level
of public awareness to sustainability (Webb et
al. 2012 and 2014), low prioritisation of conser-
vation in the context of economic modernisa-
tion, the wildlife trade (flora and fauna), main-
ly across the borders with China, India and
Thailand, and, lastly, conflicts in peripheral
regions (Hemley/Mills 1999, Myint Aung et al.
2004, Myint Aung 2007: 195-202, Tordoff et al.
2012). New threats include the planned expan-
sion of hydroelectric power generation and
several dam projects, posing a risk to riverine
landscapes (Taft/Evers 2016), and the challeng-
es associated with climate change (Schmidt
2012, Rao et al. 2013).

Frauke Kraas and Win Maung
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MINERAL RESOURCES

Myanmar’s rich mineral resources originate in
the specific geological history of Southeast
Asia, induced by overall processes of plate tec-
tonic. Three different orogenetic phases deter-
mine the main geological units; they took place
in different regions. Thus, the mineral resourc-
es are distributed unevenly within the country.
Usually, three main geological units are distin-
guished: (A) the Indoburman Ranges in the
West (subdivided, from north to south, into
the Patkoi Ranges, the Naga Ranges, the Chin
Ranges and the Rakhine Yoma), (B) the Inner-
burman Tertiary Basin and (C) the East Myan-
mar Units; metamorphic rocks are flanking
the Innerburman Tertiary Basin (Bannert/
Lyen/Htay 2011: 11). Chhibber (1933) addition-
ally mentions the coastal strip of Rakhine.

Furthermore, four major geotectonic units of
Myanmar can be distinguished, (a) the Rakh-
ine Coastal Zone, (b) the Rakhine Chin Rang-
es, (c) the Inner Myanmar Tertiary Basin (Cen-
tral Zone) and (d) the Eastern Highlands
(Bender 1983). They are usually subdivided
into six major tectonic domains, stretching
from north to south (Chhibber 1933 and 1934a,
Bender 1983). These are, according to ESCAP
(1996: 6-20): (1) the subduction zone of the Ra-
khine Coastal Area which is predominantly
made up of Miocene folded, disturbed and
structurally deformed sandstones and silt-
stones. (2) The Rakhine Chin Ranges are
mainly built by Tertiary flysch-like sediments
and allochtonic Cretaceous and Triassic rocks
and are separated by a major fault system from
the (3) Western Inner Myanmar Tertiary Basin
(as fore arc), which consists of several long and
wide sub-basins, containing up to 10,000 m
Eocene/Oligocene to Recent folded sediments.
(4) The Central Volcanic Belt of intermediate
to acid igneous rocks (Late Mesozoic and Ter-
tiary) stretches over 1,200 km. The ‘young
post-Paleocene to Recent volcanics ... lie large-
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ly along parallel N-S linear trends’ (ESCAP
1996: 14); two of them are well-defined, the in-
ner volcanic arc (from Mt. Loi-Mye via Wun-
tho, Monywa, Mt. Popa, Pyay) and the eastern
volcanic line (close to the Shan-Sittaung
Boundary Fault, via Katha, Mandalay, Pyin-
mana, Thaton), both with earthquakes and nu-
merous volcanic occurrences, e.g. a large num-
ber of hot springs or mud volcanoes (Chhibber
1934a, Bender 1983). Outside of the Central
Lowlands, Tertiary or Recent volcanism can be
found at Nat Ma Taung (Mt. Victoria) or near
Lashio. (5) In the east, the Eastern Inner My-
anmar Tertiary Basin (as back arc) follows; it is
separated by the Shan Boundary Fault Zone
from the (6) Sino Myanmar Ranges (or Kachin-
Shan-Tanintharyi Highlands or Eastern High-
lands Belt) with mostly folded, partly meta-
morphosed Palaeozoic sediments. It is part of
the land mass of the Indo-Chinese peninsula.
They are subdivided in the West Kachin Unit
in the north, the East Kachin/Shan Unit (form-
ing the largest unit) and the Kayin/Taninthar-
yi Unit in the South. They are divided by the
Lashio Fault system with its ENE and EW
trending faults; the Mogok deposits are located
inbetween.

PRODUCTION

Development and production agreements for
mineral oil and natural gas fields, gold mines,
precious stones and copper and nickel deposits
are driven mainly by foreign capital and ven-
tures. Furthermore, key industrialisation pro-
cesses are based on Myanmar’s own mineral
resources. According to Fong-Sam (2016), the
most important mineral fuels mined in 2013
were lignite coal (380,272 metric tons), natural
gas (12,894 million cubic metres), crude oil
(5,875 thousand 42-gallon barrels) and petro-
leum refinery products (4,000 thousand
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42-gallon barrels). Precious and semiprecious
stones were extracted in the following amounts:
jade (12.76 million kilograms), rubies (397,711
kilograms), sapphires (1,059,559 kilograms)
and spinel (417,441 kilograms). Metals were
mined at constant levels since 2006, among
them manganese (160,000 metric tons), lead
(11,700 metric tons), copper (25,000 metric
tons) and zinc (5,000 metric tons) (Fong-Sam
2016, Chhibber 1934b). Among Myanmar’s to-
tal trade in 2013, which was at $18.05 billion
(exports totalled $8.98 billion), natural gas ex-
ports accounted for $3,67 billion (equalling
40.8% of total exports), while the exports of
base metals and ores were estimated at $92.0
million (Fong-Sam 2016). Main export part-
ners were Thailand, China, India and Japan.

FUEL MINERALS

Fuel minerals, mainly oil and natural gas
fields, can be found in the sedimentary basins
which cover approximately three quarters of
the territory (for the following: ESCAP 1996:
58-73). The Myanmar Tertiary geosyncline
with an area of about 140,000 square (km2) is
the main oil and natural gas potential region
where offshore and onshore drilling has been
extended since decades. Since pre-colonial
times, oil seepages have been known in the Ra-
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khine Coastal Basin (e.g. Ramree and Cheduba
islands). The largest offshore fields - Shwe,
Yadana, Zawtika and Yetagun - are interna-
tionally connected for export. Oil from the
Yadana field contributes to the increasing
amount of gas for local consumption in Yan-
gon, moreover it is connected to two power
plants in Bangkok; the main operators are the
France-based Total E&P Myanmar (31.24%),
the US-based Chevron Corp. (28.3%), the
Thailand-based PTTEP (25.5%) and MOGE
(15%) (Fong-Sam 2012). In 2013, the 794 km
long Kyaukphyu Kunming gas and oil pipeline
was completed to transport natural gas to Yun-
nan Province/China; a parallel pipeline meas-
uring 771 km in length is under construction
to transport crude oil from the Middle East
(Fong-Sam 2016). The domestic pipeline links
the largest onshore oil and natural gas fields of
Ayadaw, Chauk, Htaukshabin and Yenang-
yaung. Numerous major and minor coal de-
posits ranging from Mesozoic to Tertiary age
have been surveyed, the Kalewa and south-
western Shan mountain basins currently being
the largest exploitation areas. Tertiary coals
are usually of the lignite type with low calorific
power due to high percentages of moisture and
volatile constituents.

Large-scale mining in Hpakant
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METALLIC MINERALS

The country’s rich metallic minerals are most-
ly concentrated in the Eastern Highland Rang-
es. Iron ore deposits have been found near
Hpakant, Myitkyina, in Northern Shan State,
the area around Taunggyi and numerous, yet
hardly explored areas in Shan State. Chromi-
um and nickel are mainly found in Rakhine
Yoma and western Kachin State, manganese in
western Shan State and tungsten predomi-
nantly in western Shan State and the Tanintha-
ryi Region. Copper mines are located in cen-
tral Myanmar, among them large mines such
as the Letpadaung mine in Sagaing Region,
and many in the Eastern Highland Ranges. Tin
and tungsten are mainly mined in the south-
ern highlands as part of the tin/tungsten belt
which runs from the tin islands of Banka and
Bilitung (Indonesia) via the Malayan peninsu-
la to the area around Loikaw and south of Nay
Pyi Taw, then further as far as China. Tin plac-
ers are found in eluvial, colluvial, fluviatile and
lacutrine sediments and also as near-shore
marine tin placers offshore of the Tanintharyi
coasts (ESCAP 1996: 98).

PRECIOUS METALS AND
GEMSTONES

Precious metals, most of all gold, can be found
in many locations, mostly in the inner-Myan-
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Ruby mine in Mogok

mar tertiary basin near Monywa and in the
Sino-Myanmar Ranges (e.g. Kyaunkpahto and
Kyaukpazat gold projects). Among the most
well-known are the Mogok and Hpakant areas.
Jade is predominantly mined in and around
Hpakant, amber is found mostly in Hukawng
valley. Numerous mining sites are located in
the surroundings of Mogok, among them Ywa
Thar Yar, Chaung Gyi, Kyauk Pya That and
Pyaung Gaung (Keller 1983, Kane/Kammer-
ling 1992, Lucas/Pardieu 2014, Kraas 2016¢).
The most valuable gemstones here are mem-
bers of the corundum group (the red variety is
referred to as ruby; other colours are referred
to as sapphires; Harlow/Bender 2013, Hpone-
Phyo Kan-Nyunt et al. 2013). In Mogok, nu-
merous other precious and semi-precious
stones and metals can be found, such as apa-
tite, amethyst, red- and orange-coloured spi-
nel, green peridot, lapis lazuli, garnet, moon
stone, garnet, topaz, tourmaline, zircon, peri-
dot, chrysoberyl or gem beryl, and gold. There
are also several extremely rare minerals, such
as the predominantly brown-dark violet
painite, the black-brown hibonite, the pink po-
udretteite, the predominately violet taaffeite
(Thanong et al. 2014), the yellowish monazite,
the black columbite, the black tantalite or the
titanite.

Frauke Kraas and Nay Win Oo
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POPULATION

The 2014 nationwide census in Myanmar -
the first since 1983 - enabled the key socio-
economic data required for planning and de-
velopment purposes to be updated. Regional
population figures are the essential basis for
all socio-economic analyses, while the figures
for Myanmar’s 330 townships are a very good
starting point for spatially differentiated com-
parisons (Kraas/Spohner 2015). The total pop-
ulation figure of 51,486,253 includes estimated
figures of 1.09 million in Rakhine State, 69,753
in Kayin State and 46,600 in Kachin State
(census findings 2014; MoIP 2015b). The slight
gender imbalance (24,821,176 males (48.2%)
compared with 26,598,244 females (51.8%))
reflects the fact that more men than women
are labour migrants living in neighbouring
countries.

The most populous areas are Yangon Region
(7,360,703 inhabitants; 14.3% of the popula-
tion), Ayeyarwady Region (6,184,829 inhab-
itants; 12.0%), Mandalay Region (6,165,723
inhabitants; 12.0%), Shan State (5,815,384 in-
habitants), Sagaing Region (5,320,299 inhabit-
ants) and Bago Region (4,863,455 inhabitants),
followed by Magway Region (3,912,711 inhab-
itants), Rakhine State (3,188,963 inhabitants),
Mon State (2,050,282 inhabitants), Kachin
State (1,689,654 inhabitants), Kayin State
(1,572,657 inhabitants), Tanintharyi Region
(1,406,434 inhabitants) and Nay Pyi Taw Capi-
tal Region (1,158,367 inhabitants; 2.3% of the
population). Chin State (478,690 inhabitants;
0.9%) and Kayah State (286,627 inhabitants;
0.6%) have the lowest population figures (all
figures: MoIP 2015a: 3). Three areas of popula-
tion concentration stand out on the map of the
total population distribution: the area around
Yangon, until 2005 capital of Myanmar in the
south, close to the sea, Mandalay, the last capi-
tal of the Myanmar kings before the arrival of
the British colonial powers, and Nay Pyi Taw,
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the country’s new capital. While Yangon offi-
cially has 5,211,431 inhabitants — which makes
Yangon, according to international urban
standards (Kraas 2007), an emerging mega-
city - Mandalay follows with 1,489,271 and
Nay Pyi Taw with 1,160,242 inhabitants (MoIP
2015b).

POPULATION DISTRIBUTION AS A
HISTORICAL LEGACY

This bipolarity mirrors the country’s history:
during the era of the Burmese kingdoms, the
centre of political power, population and the
economy lay inland in the dry zone, the region
to the north of present-day Pyay that extends
across Bagan and Mandalay to Shwebo. Ac-
cordingly, most of the historical capitals were
located in Central Myanmar. The Mon empire
in the south in the area around present-day
Mawlamyine, Thaton and Bago was, by com-
parison, a sparsely populated region until the
early 19th century. According to different his-
toric sources, Burma’s population in pre-Brit-
ish time was estimated roughly at 3-3.6 million
to 17 million (as carefully analysed by Richell
2006: 8-15). Three of the sources (Burney 1795
(to be corrected: Burney 1842), Yule 1826 and
Alves 1855, quoted after Richell 2006: 9) have
produced similar estimates — ranging from 3
million to 4.2 million inhabitants in '‘Burma
Proper), i.e. with the exception of the Mergui
Peninsula, Arakan and the Upper Chindwin
- which were 'all largely drawn from the sit-
tan records assembled by the Burmese kings
in 1783 and 1826 (Richell 2006: 9).

This concentration of the population in the
centre of the country radically changed when
the British colonial powers gradually seized
control of what was then Burma in the three
Anglo-Burmese Wars (1824-1826, 1852-1853
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and 1885). Burma thus came under the rule of
the British Raj as a province of India. Much
of the population shifted towards the coast or
migrated to the new and up-and-coming eco-
nomic region being developed under British
rule along the coast. A second new population
centre also emerged: after the British moved
their capital from Moulmein (now Mawla-
myine; capital city from 1826-1852), the port
of Rangoon was massively expanded. Within
a few decades, the British had developed the
Ayeyarwady delta and transformed it into the
‘rice bow!l’ of Asia. By the 1930s, 40,500 km?
of land had been cleared and integrated into
the colonial economy with a new transport
network, irrigation systems, settlements and
trade centres (Kraas 2016b). The railway line
between Henzada and Bassein was completed
by 1915; from here, rice from the western delta
was shipped to Rangoon (Nishizawa 1991: 21).
Employment, investment and consumption
opportunities sprang up in abundance (Fur-
nivall 1957, Nishizawa 1991: 11-13), and as rice
exports from the delta boomed, Burma be-
came the world’s largest rice exporter.

Territorial development and the processing
industries were extremely costly and labour-
intensive and required a very large workforce.
This led to a massive population shift from
central Burma to the delta region: by 1901,
around 10% of Burma’s four million people
had migrated to the Ayeyarwady Delta (Adas
1974). The British also brought in hundreds of
thousands of workers from India and Malaya.
By 1901, 297,000 Indians had arrived, with
around 70% initially concentrated in Ran-
goon, which became the British Burmese capi-
tal in 1852 (Kraas/Yin May/Zin Nwe Myint
2010). Indians thus made up more than 51%
of the urban population. Between 1852 and
1937, around 2.6 million Indians migrated
to Burma, partly on a seasonal basis during
the winter months at first. However, from the
1880s, growing numbers moved into the new
settlements and cities in the Ayeyarwady Del-
ta, where they became farmers and land own-
ers and steadily established themselves in ur-
ban trade (Cheng 1968: 124-130, Aung-Thwin/
Aung-Thwin 2012: 207).

Franz Steiner Verlag

THE CENTRE-PERIPHERY DIVIDE AND
BIPOLAR POPULATION DISTRIBUTION
IN THE CENTRAL LOWLANDS

With an overall average population density
of 76 inhabitants/km?, the population of My-
anmar today is concentrated in the historic
‘heartland’ of central Myanmar and the Man-
dalay agglomeration as well as in the Yangon
agglomeration and the Ayeyarwady Delta
(MoIP 2015a: 3). At the level of the states
and regions, Yangon Region (716 persons/
km?), Mandalay Region (206 persons/km?),
Ayeyarwady Region (176 persons/km?®) and
Mon State (167 persons/km?), Nay Pyi Taw
Capital Region (164 persons/km?®) and Bago
Region (123 persons/km?) have the highest
population densities, followed by Magway Re-
gion (87 persons/km?), Rakhine State (87 per-
sons/km?), Sagaing Region (56 persons/km?),
Kayin State (52 persons/km?), Shan State (38
persons/km®) and Tanintharyi Region (32
persons/km?). Kayah State (24 persons/km?),
Kachin State (19 persons/km?) and Chin State
(13 persons/km? MolP 2015b) have the lowest
population densities.

Looking at the population densities based on
the land area of the 330 townships, the divide
is striking. In the extensive central lowlands of
the Ayeyarwady River and Sittaung River, the
Ayeyarwady Delta and intermittently along
the coast, densities generally range from 100 to
500 persons/km’. The figures are substantially
lower in townships in the mountain regions of
Chin State, the north-western Sagaing Region,
Kachin State, southern and eastern Shan State,
Kayah State, northern Kayin State and in Tan-
intharyi Region, with fewer than 10 persons/
km?. In contrast to other countries in Asia, the
inhabitants in the more densely populated cen-
tral Myanmar are — apart from the two largest
urban agglomerations of Yangon and Manda-
lay -distributed fairly evenly, mainly due to
the fact that most people are farmers and thus
living mostly in rural villages.

The highest densities are reached in the town-
ships in urban areas, particularly Yangon and
Mandalay, with values ranging from more
than 5,000 to a maximum of 49,377 persons/
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km? The areas around Mawlamyine and Sit-
twe along the coast and around Nay Pyi Taw,
Bago, Monywa, Pyay, Hinthada, Taunggyi,
Kalay and Mogok inland also stand out.

In a comparison of density values for the (ex-
tensive) administrative units with those ob-
tained from the LandScan calculation, which
is based on analysis of data from high-reso-
lution satellite imagery (LandScan 2013TM,
Landsat 8 Data Archive), the population cen-
tres stand out to an even greater extent. The
map based on satellite imagery clearly shows
Myanmar’s bipolar settlement structure, with
two main population centres — one in Cen-
tral Myanmar in the quadrant to the west
and south of Mandalay, and the other extend-
ing from the Yangon agglomeration with the
adjacent Ayeyarwady Delta to the northwest,
west and southwest. Two settlement ribbons
running along a north-south axis and linking
these two population centres are also clearly
discernible. The western ribbon is broad and
extends along both banks of the Ayeyarwady
River, while the narrower but more densely
populated eastern ribbon mainly runs to the

POPULATION, SETTLEMENTS AND URBANISATION

west of the Sittaung River. The map also clear-
ly shows the extent to which the north-south
Bago Yoma forms a barrier between the two
ribbons, which do not converge until they
reach Bago in the south and Nay Pyi Taw in
the north. It is easy to spot the settlement areas
around Sittwe and Mawlamyine, which extend
from the coast far inland, and the narrow set-
tlement belts which mainly run north to south
along the upper Ayeyarwady River, across the
basin at Puta-O and Machanbaw, around Ka-
lay, from Hopin to Myitkyina, from Pyin Oo
Lwin to Muse, from Kyatpyin to Mogok, from
Loikaw to Kalaw and Taunggyi, south of Maw-
lamyine to Thanbyuzayat and Ye and around
Dawei. The small settlement areas or isolated
towns occasionally found on the peripher-
ies, such as Hakha, Kengtung and Ann, also
stand out. And finally, the map clearly shows
the vast scale of the uninhabited areas where
there are no significant human settlements or
development.

Frauke Kraas, Aye Aye Myint and
Than Than Thwe

URBAN
POPULATION URBAN POPULATION RURAL POPULATION | o o1 (o

Male Female | Sexratio Male Female | Sexratio Male Female | Sexratio (%)

ITITEZIIINY 24,225,714 26,051,186 93.0| 7,114,224 | 7,763,719 91.6| 17,114,490 | 18,287,467 93.6 29.6
855353 | 787488 108.6| 297,643 294,725 1010 557710 492,763 113.2 36.1
143,213 143,414 99.9| 35679] 36739 971|  107534| 106,675 100.8 253
739127| 765,199 9.6 163,280| 165886 98.4| 575847| 599,313 96.1 219
229604| 249,197 9.1 47108 5261 89.7|  182.406| 196,586 92.8 20.8
2,516,949| 2,808,398 89.6| 430408 480,927 89.5| 2,086,541 | 2327471 89.6 171
700,619 707,782 99.0| 164,982| 173437 95.1| 535637| 534345 100.2 24.0
2322,338| 2,545,035 91.2| so1157| 571179 877| 1,821,181| 1,973,856 923 22.0
1,813,974| 2,103,081 863| 270,624| 317,407 853| 1,543350| 1,785,674 86.4 15.0
2,928367| 3,237,356 905/ 1,033,433 1,110,003 93.1| 1894934 2127353 89.1 34.8
987,392| 1,067,001 925 273561| 298,628 916 713,831| 768373 92.9 279
989,702| 1,109,105 89.2| 166,857| 187,431 89.0| 822845 921,674 89.3 169
3,516,403 | 3,844,300 915| 2,441,229| 2,719,283 89.8| 1,075174| 1125017 95.6 70.1
2910710 2,913,722 99.9| 692,453 703,394 98.4| 2218257| 2210328 100.4 24.0
3,009,808 | 3,175,021 948| 412,693 | 459,907 89.7| 2597.115| 2,715,114 95.7 141
565,155| 595,087 950 183,027| 192162 952| 382,128 402,925 94.8 323

Population by urban/rural setting and sex; sex ratio and percent of urban population (MolP 2015a)
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URBAN AND RURAL POPULATION

The 2014 census in Myanmar provided statisti-
cal data for townships across the country, ena-
bling more detailed conclusions to be drawn
about the current distribution of the rural and
urban population. The 2014 census figures are
thus a good starting point for more in-depth
population analyses based on the 330 townships.

The 15 regions and states have highly diverse
urbanisation rates. Nationally, the urban popu-
lation averages 29.6% of the total population.
As is to be expected, however, the percentage is
very much higher in Yangon (70.1%) and Man-
dalay (34.8%) Regions, and in Nay Pyi Taw Un-
ion Territory (32.3%). In Kachin State, too,
there is a high population concentration in ur-
ban centres, due to the security situation. The
rural population figures, as a percentage of the
total population, are highest in Ayeyarwady
Region (85.9%), Magway Region (85%) and Sa-
gaing Region (82.9%).

The rural-urban gender ratio is broadly similar
across the country. There is a slight gender im-
balance, with females predominating in both
urban and rural areas, reflecting the fact that
more men are labour migrants (in some cases
seasonal or temporary) in neighbouring coun-
tries (Grundy-Warr/Yin 2002, Myat Mon 2010,
Pearson/Kusakabe 2012). By contrast, Kachin
State stands out for its noticeable surplus of
males, amounting to more than 13%, mainly in
rural areas, and 1% in urban areas. This is
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caused by selective labour in-migration by
men in the mining sector (e.g. in Hpakant or
the areas west of Indawgyi Lake; Nyi Nyi 2013).
In terms of age structure, there is little differ-
ence between the rural and urban populations
nationally: 30.6% of the rural population is be-
low 15 years of age, while the figure for urban
areas is 28.6%, and 6% of the urban population
is over 65 years of age, compared with 5.7% of
the rural population (MNPED 2015: 16).

A far more nuanced picture emerges from analy-
sis of the townships: alongside a small number of
areas of urban population concentration of more
than 75% in several townships in Yangon and
Mandalay and one township in Myitkyina, there
are some townships — all of them, without excep-
tion, located in regional and in some cases bor-
der cities around the country - with an urban
population concentration above 50%. Nation-
wide, however, townships with a rural popula-
tion concentration above 75% predominate.
Most of them are located in the main settlement
area in the lowlands, from Central Myanmar to
the Ayeyarwady Delta, and along the coasts, and
have much higher absolute population numbers
than the mountain areas, the majority of which
also have a predominantly rural population. Un-
like many other developing countries, then, My-
anmar still has a very even population distribu-
tion with low urban polarisation at present.

Frauke Kraas, Nilar Aung and Zin Nwe Myint
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URBANISATION PROCESSES AND

THE URBAN SYSTEM

EARLY URBANISATION

Cities and urban development have a long
history in Myanmar - if, that is, the compara-
tively large settlements in question may be
classed as cities, particularly in a European
sense, in that they were characterised by, for
instance, some degree of centrality, function-
al differentiation and social diversity and had
a reasonably efficient transport system. There
is a body of physical evidence to suggest that
they may indeed be classed as such, specifi-
cally the extensive areas of palaces, pagodas
and urban settlements dating back to pre-co-
lonial times, which were the embodiment in
stone of the cosmogonic principles underpin-
ning the Hindu-Buddhist high cultures of
continental Southeast Asia under their god-
kings. Notable examples are the cultural sys-
tems, empires and cities of the Pyu, in and
around Pyay, Mandalay and Bagan, the Mon
empire in the area around present-day Maw-
lamyine, the landlocked cities along the state
and territorial borders, most of which have
remained remarkably stable for centuries,
and the ports and trading centres along the
coast of Rakhine, the Ayeyarwady Delta, Mon
and Tanintharyi (for Sri Ksetra: Hudson/
Lustig 2008, Su Su/Win Kyaing 2016, for
Bagan: Kan Hla 1977, Hudson/Nyein Lwin/
Win Maung 2001). Various studies on these
early (pre-colonial) settlements explore the
consolidation of their influence based on
their religious and cultural (Dumarcay/
Smithies 1995, Frasch 1996) or political and
economic significance (Frasch 2002, Moore/
San Win 2007) and provide evidence that in
their heyday, they were centres of both sacred
and secular power (Taylor 2009). Many walled
sites and particularly the water management
in the towns have been investigated (Moore
2004, Moore/Swe Than 2006, Moore/San Win
2007, Moore/San Win/Pyiet Phyo Kyaw 2016).
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Under British colonial rule, which com-
menced in the coastal regions in 1826 and,
after the three Anglo-Burmese Wars, was
then consolidated across the entire territory
of present-day Myanmar from 1886, an ur-
ban-based administrative and trading net-
work was established. However, outside Yan-
gon, the capital in those days and a major port
(Pearn 1939), an extensive economic and so-
cial reshaping of existing settlements - in
other words, urbanisation in a European
sense — did not occur, for until 1937, the colo-
ny of British Burma was, to a large extent,
ruled by the British Raj as an eastern province
of India. Burma was regarded simply as an
annex - an additional space of primary inter-
est as a source of natural resources, until it
was finally granted at least administrative au-
tonomy, lasting only a few years. Nonetheless,
two development trends could be observed
during the British colonial era: firstly, the cit-
ies gained in significance with the expansion
of resource extraction (mining, timber ex-
traction), accompanied by a modest flowering
of industry (Storz 1967: 237-277) and an in-
crease in population numbers (in this con-
text, individual urbanisation processes dur-
ing the colonial era would be a worthy subject
of study), and secondly, the existing system -
if it can be described as such - of settlements
and cities was reorganised, with a shift of eco-
nomic focus southwards towards the metro-
politan area of Yangon. There are numerous
individual depictions of cities, dating back to
the British colonial era and the early years of
independence, in documents of a statistical
and descriptive nature, most of them in ency-
clopaedic format (see, in particular, O’Connor
1907, Anderson 1876, for example).
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With independence in 1948, the beginnings
of industrialisation and, particularly in the
1950s, the influx of rural refugees due to po-
litical instability, insurrection and rebel at-
tacks in the countryside, the country’s few
cities — viewed as safe havens - briefly experi-
enced a massive population increase (for Yan-
gon, see Kraas/Yin May/Zin Nwe Myint 2010,
Thomson 1995). In subsequent years, this in-
flux generated further momentum towards
urbanisation, primarily in Yangon and Man-
dalay, but to some extent also in Pathein,
Mawlamyine and Myitkyina. After 1962 and
the proclamation of a ‘Burmese Way to So-
cialism’, an ideology which was to a large ex-
tent distinctly anti-urban (or at least pro-ru-
ral) determined the direction of the country’s
regional development for decades. Only in the
capital Yangon were there several phases in
which ‘new towns’ were constructed. Despite
the name, however, they cannot be compared
with British new towns from this period; in
terms of their phenotype, they were more
akin to rural settlements, albeit located on
the outskirts of Yangon. Nonetheless, this led
to some limited urban expansion (Aung Win
2006, Zin Nwe Myint 1998, Kraas/Yin May/
Zin Nwe Myint 2010, Yin May 1962, 1999 and
2006).
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With the start of Myanmar’s transition and
the introduction of a market economy in
1988/90, urbanisation picked up pace, initial-
ly and most visibly in the then capital Yangon
(Leonard 1985, Mya Than/Rajah 1996, Naing
00 1989, Seekins 2005, Than Than Nwe 1998,
Zin Nwe Myint 2006a) and in Mandalay, the
largest city in central Myanmar. From the
mid to late 1990s, visible signs of urban trans-
formation could be observed in other larger
cities (Mawlamyine, Bago, Monywa, Pathein,
Meiktila and Sittwe) as well as in some settle-
ments close to the border (Lashio, Myitkyina,
Dawai and Kengtung), where transregional
trade strengthened markets and transport
hubs. The extent to which these trends - no
longer isolated cases by then - can be de-
scribed as a system or network of cities/settle-
ments merits further discussion.

After the end of British colonial rule (and the
first systematic nationwide censuses were con-
ducted), the urban population as a percentage
of the total population fluctuated considerably,
falling from 12.3% (947,000 persons, 1891) to
9.3% (991,000, 1901), 9.3% (1.13 million, 1911)
and 9.8% (1.3 million, 1921) and then rising to
10.4% (1.52 million, 1931). It should be noted
that improvements in the agricultural econo-
my had a dampening effect on migration and

City centre of Mawlamyine
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that more efficient census data gathering in ru-
ral areas is also likely to be reflected in the sta-
tistics (Hla Tun Aung 2003: 204-205). Since
independence, the urban population has risen
from 13.5% (2.58 million, 1953), 23.6% (6.8
million, 1973) and 24% (8.5 million, 1983) to
28.8% (13.1 million, 1996) (Hla Tun Aung
2003: 205).

DEVELOPMENT OF MYANMAR'S
URBAN SYSTEM

A small number of studies conducted to date
explore the development of individual cities, at
least indirectly, with a focus on particular his-
torical periods (Frasch 2002, Kraas/Gaese/Mi
Mi Kyi 2006, Rivet 2000, Singer 1995). Cur-
rently, however, no publication deals specifi-
cally with the urban system in Myanmar (or
Burma, as it was known until 1989).

In the era of the pre-colonial empires, specifi-
cally those of the Pyu and Mon, and within
and among the territories in the Shan Hills,
around Mrauk-U/Sittwe (Zin Nwe Myint 2016,
Zin Nwe Myint et al. 2016) and Myeik, trade
relations undoubtedly existed over longer dis-
tances, later extending across major regions,
e.g. via the Burma Road and the Assam-Bha-
mo-Yunnan Route (Thant Myint U 2011).
However, a more elaborate network which con-
sisted of more than linear connections was
slow to emerge and generally existed only in
sub-regions under certain territorial rulers
(Hla Tun Aung 2003: 203-205).

One example is the region around Bagan, an
ancient city which, chronicles show, was forti-
fied in or around 850 AD by King Pyinbya
(Frasch 1996: 43-44). From the 11th century,
Bagan was, for around 250 years, the capital of
the Kingdom of Pagan, the first kingdom to
unify the regions that would later constitute
modern Myanmar. During this period, Bagan
became one of the most influential cities in
continental Southeast Asia, with a population
thought to have exceeded 200,000. Its ascend-
ency as the world’s largest Buddhist metropolis
of its time began in 1057, when King Anaw-
rahta (1044-77) conquered the Mon capital of
Thaton and - as was the custom in Southeast

POPULATION, SETTLEMENTS AND URBANISATION

Asia after successful military campaigns -
brought back captives, among them craftsmen,
masons, plasterers, smiths, doctors and scribes.
A construction boom began, triggering a wave
of settlement and territorial expansion. In its
heyday, the Bagan/Pagan Kingdom encom-
passed large areas of the Ayeyarwady plain,
with the exception of Bago and some districts
in the Delta; other territories were obliged to
pay tribute. Two centuries later, in 1287, a
Mongol army led by Kublai Khan invaded, pil-
laging and burning. In 1299, hostile Shan
princes sealed its fate. It is clear that these in-
vasions came after an era of progressive social
decline, with a weakening of secular rule and
an increase in the power of the monasteries
(Frasch 1996: 342). At its height, thousands of
buildings were constructed in Bagan; estimates
vary between 2,230 and around 5,000 monu-
ments and more than 12,000 individual build-
ings in all (Dumarcay/Smithies 1995: 9-27,
Kraas 2002). Rich stucco ornamentation cre-
ated from a mixture of sand and limestone,
precious murals and elaborate friezes with de-
pictions of demons, mythical creatures, birds,
fig leaves and pearls adorned its structures, at-
testing to a sophisticated culture and advanced
artistic skills. Like Angkor, the Bagan King-
dom was built on the wealth generated from
rice production, but unlike Angkor, the gov-
ernment and administration were obviously
neither ‘hierarchically structured nor rational-
ised through the allocation of specific tasks to
individual officials’ (Frasch 1996: 36). It may
thus be assumed (although this requires sepa-
rate investigation) that in the surrounding
area, too, no obviously hierarchical or strategic
system of trade — and therefore no single sys-
tem of settlement/urban development - was in
evidence. Beyond its ‘internal’ administration
transregional economic and geostrategic fac-
tors appear to have been a key factor in the
city’s founding on this site, above all its ideal
location at the confluence of the Chindwin and
the Ayeyarwady, within reach of the fertile rice
growing areas around Kyaukse and Minbu and
at the intersection of major trade routes link-
ing China with northern Myanmar, Assam
and Bengal.
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URBANISATION SINCE 1988

Given the still moderate pace of development
during Myanmar’s early transition compared
with other Southeast Asian countries and the
relatively firm control of the process by the ad-
ministrations, few of the ‘classic’ urbanisation
problems affecting other Southeast Asian cities,
notably in the context of urban densification and
sprawl, can be observed at present. However, de-
velopments are now starting to pick up speed.

Since the introduction of a market economy in
1988, the pace of urbanisation has accelerated
significantly. For example, the urbanisation rate
- in other words, the urban population as a per-
centage of the total population — in Myanmar
has increased from less than 20% (1980) to
31.9% (2007) and 29.6% (2014) (Kraas/Spohner
2015). The urbanisation rates in the states and
regions vary considerably: Yangon Region has
the highest urban proportion (70.1%), followed
by Kachin State (36.1%, Mandalay Region
(34.8%), Nay Pyi Taw Capital Region (32.3%),
Mon State (27.9%) and Kayah State (25.3%). Less
than a quarter of the population is urban in
Shan State (24.0%), Tanintharyi Region (24.0%),
Bago Region (22.0%), Kayin State (21.9%), Chin
State (20.8%), Sagaing Region (17.1%), Rakhine
State (16.9%), Magway Region (15.0%) and Aye-
yarwady Region (14.1%; MoIP 2015a: 5). Along
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emerging development corridors (e.g. the
Taunggyi west-east axis, the corridor east of
Mawlamyine towards Thailand or the link from
Mandalay to China, first to the northeast and
then switching north), the onset of increasing
urbanisation is evident. The same is true of sev-
eral border towns, e.g. the growing trade centres
of Muse, Tachileik or Myawaddy (Kraas 2014c).

With its 367 cities and towns (official figure)
and degree of equilibrium in its urban system,
Myanmar - still — has the potential to expand
its regional and small towns (Kraas/Zin Nwe
Myint/Khin Khin Soe 2016) into drivers of
relatively well-balanced national development
through a policy of decentralised concentra-
tion. However, since political liberalisation
commenced in 2010, development processes
have begun to be concentrated to an ever
greater extent on Yangon and Mandalay
(Kraas/Yin May/Zin Nwe Myint 2010).

With the construction of the new capital Nay
Pyi Taw - Myanmar’s official seat of govern-
ment since 6 November 2005, located around
350 km north of Yangon (Gértner 2011a) — key
administrative functions and a substantial
number of officials employed by the ministries
and public authorities have relocated or are
commuting regularly to Nay Pyi Taw, with a
considerable two-way movement between

Residential quarters in Nay Pyi Taw
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home and workplace. This shift north has
moved the capital back to the traditional pre-
colonial heartland of Upper Myanmar (Kraas
2014b).

The numerous regional towns - each with a
population of less than 200,000 and in most
cases between 10,000 and 25,000 - are strung
out like pearls along the country’s main infra-
structure corridors. Yangon and Mandalay are
linked by three transport routes, with the
western route passing through Pyay and the
two eastern corridors — one the old highway,
the other the new expressway — running to
some extent in parallel through Bago, Nay Pyi
Taw and Meiktila. The transport link from
Bago via Mawlamyine to the south of Myan-
mar also passes through numerous settle-
ments.

This has been accompanied by a gain in sig-
nificance for the urban economy in the nation-
al context and by broad differentiation between
the formal and the informal sectors, especially
in the cities. In view of the still moderate de-
velopment dynamics and relatively strong mu-
nicipal administrations in Myanmar, signs of
strain on the urban infrastructure - typical of
other Southeast Asian countries (Kraas 2017)
— are since a few years being observed and in-
clude traffic congestion, infrastructural bottle-
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necks, energy and electricity constraints (lead-
ing to high woodfuel consumption; Zin Nwe
Myint 2006a), pollution and displacement of
social groups. However, urban expansion - the
encroachment of the cities into surrounding
green and agricultural space - is clearly taking
place, along with the emergence of gated com-
munities (self-standing newly constructed set-
tlements for the middle class and elites, with
their own security personnel) and structural
change in inner cities, with a functional shift
away from housing and towards offices at the
most sought-after - and now very expensive -
locations, especially in downtown Yangon and
Mandalay.

STRUCTURAL CHANGE IN INNER
CITIES

Since the introduction of the market economy,
visible processes of urbanisation have been
discernible in almost all of Myanmar’s cities as
a consequence of the surge in private sector
start-ups, especially in commerce, finance and
tourism services. The pace of transformation
varies, however, according to local economic
conditions and is most dynamic in the seven
largest cities - Yangon, Mandalay, Mawla-
myine, Bago, Monywa, Meiktila and Pathein.
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The most obvious processes are catch-up ter-
tiarisation and city-building and the emer-
gence of real estate markets (land and proper-
ty). The inner-city market and distribution
systems are also evolving dynamically, with
supermarkets and shopping malls springing
up alongside traditional local markets. The
boom in construction by private developers,
especially the transition ‘winners’, and the
construction of new tower blocks or the addi-
tion of storeys to existing buildings are result-
ing in social polarisation and partly resettle-
ment. As a result of a surge in car ownership
and the expansion and upgrading of much of
the road network, suburbanisation is occur-
ring in outlying areas. Although still at an ear-
ly stage, some urban districts are beginning to
form separate enclaves in the general cityscape;
examples are international shopping malls and
complexes with serviced apartments and gated
communities. These new features of the urban
landscape are planned, constructed, marketed
and operated mainly by private developers and
management companies and therefore evade
strong regulation — evidence of the increasing
importance of private capital-driven urban de-
velopment based on international paradigms.
Furthermore, the urban fringe - hitherto used
for agricultural purposes - is increasingly be-
ing absorbed by new districts (such as Than-
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lyin to the southeast of Yangon) with concep-
tually integrated and coherent functionality
and futuristic architecture. This shows the ex-
tent to which the demands of the emerging
middle class are encroaching on space and
having a visible impact on the urban land-
scape.

The most obvious change is currently taking
place in the old quarters whose design and ar-
chitecture date back to colonial times - in Yan-
gon, this is the old city between Merchant and
Anawrahta Road near the Sule Pagoda (Hlaing
Maw Oo 2006, Kraas et al. 2014 and 2015).
Here, large swathes of the old city — urban her-
itage of importance to the city’s identity and
citizens’ identification with it (Hlaing Maw Oo
2006, Roberts 2016) — are being demolished to
make way for new development (shopping
malls, office blocks and apartment buildings,
partly financed with foreign capital). With se-
lective upgrading and gentrification, it may still
be possible to save the substantial urban herit-
age in Yangon and other cities (AMA 2012,
Kraas/Hlaing Maw Oo/Spohner 2014 and 2015).
However, the fact that these downtown neigh-
bourhoods are characterised by colonial-era ar-
chitecture and stylistic elements can pose prob-
lems, as some decision-makers regard their
upgrading as undesirable for historical reasons.

Urban heritage and modernisation in Downtown Yangon
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In addition, there is a risk that some moderni-
sation projects lack sensitivity, with displace-
ment of lower-income groups and much of the
informal sector, with the threat that the vibrant
and organic life of these downtown communi-
ties will give way to sterile heritage-type devel-
opment, benefiting tourism at best.

NAY PYl TAW: THE NEW CAPITAL

With the construction of the new capital Nay
Pyi Taw - the official seat of government since
6 November 2005 - around 350 km north of
Yangon, key administrative functions and a
substantial number of ministerial employees
have relocated to Myanmar’s interior (Gartner
2011a). The spacious new capital is divided into
distinct functional zones - government dis-
trict, business centres, residential areas, em-
bassies, hotel zones and recreation areas -
linked by major transport  routes.
Notwithstanding all the criticisms of the scale
and artificiality of the new city, whose conver-
gence with the old districts of Pyinmana,
Leway and Tatkone has scarcely begun, there is
no disputing that with its relocation north-
wards, the capital has moved closer to the
country’s population centre and the historic
heartland of Upper Myanmar. Moreover, un-
like other, mostly congested and burdened
Southeast Asian capitals, Nay Pyi Taw is func-
tioning well in terms of urban efficiency with-
out over-congestion and has an excellent qual-
ity of life.

YANGON: FORMER CAPITAL, NOW
AN ECONOMIC CENTRE

There has been a small settlement, Dagon, on
the territory of present-day Yangon since at
least the 12th century. Its focal point was the
famous Shwedagon Pagoda (Golden Pagoda),
thought to date back to the 6th century. In its
day, the pre-colonial city was located on the
periphery of the empires and only gained sig-
nificance after Myanmar came under British
rule, when secure harbour access was required.
Having suffered extensive fire damage in 1841
and after being almost entirely destroyed in
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the war against the British in 1852, Rangoon -
as it was then known — was elevated to the sta-
tus of capital of the British colony in 1885
(Pearn 1939). Planned on the basis of a grid
pattern of main roads running from east to
west and minor roads running from north to
south, the city was designed by the British in
accordance with contemporary notions of
functionality and style in modern colonial cit-
ies. Initially planned for a population of 36,000,
the city grew rapidly with the systematic ex-
pansion of agriculture in the Ayeyarwady Del-
ta, an ever more extensive urban infrastruc-
ture (port, trams, suburbs) and the growth of
industry. There was a massive influx of people
from the northern regions of the country, with
targeted incentives being provided for Indian
and (to some extent) Chinese, resulting in an
almost threefold increase in the urban popula-
tion - to 98,100 - by 1872. In 1921, the popula-
tion reached almost 342,000. In 1951, the ar-
rival of refugees from the post-independence
insurgency had pushed the population of the
then capital up to 650,000 (Yin May 1962, 1999
and 2006, Kraas/Yin May/Zin Nwe Myint
2010). Today, Yangon officially has a popula-
tion of almost five million (4,728,520; MoIP
2015b), not taking into account seasonal in-
migration. If smaller towns in outlying areas
with close functional links to Yangon are in-
cluded, the total population of this conurba-
tion is around seven million.

Frauke Kraas, Aye Aye Myint, Hlaing Maw Oo,
Myint Naing and Zin Nwe Myint
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ROADS, RAILROADS, AIRPORTS, PORTS

Due to the scale and physiography of its ma-
jor geographical regions, all of Myanmar’s
large roads and waterways run to this day on
a north-south axis. Until well into the 20th
century, the Ayeyarwady River - the ‘Road
to Mandalay’, as the poem calls it — and its
tributaries formed the only unbroken corridor
linking north and south. By comparison, the
west-east axes are less developed: due to the
topography of Myanmar’s mountain ranges,
most of which run north to south, the west-
east route poses much greater problems for
construction and, for that reason, was hardly
developed until comparatively late.

In the pre-colonial era, the road system con-
sisted of local tracks for oxcarts and horse-
drawn vehicles, but there was already a
network of long-distance overland routes
- well-developed for its time - for the trans-
portation of goods across present-day Myan-
mar and into neighbouring regions. They in-
cluded the roads connecting China and India
with the amber and ruby mines in Mogaung
and Mogok, the jade deposits in Kachin and
the tin-tungsten mines in Kayah (KTAM Re-
port 1953: 361, Hla Tun Aung 2003: 513-514).
A well-developed, good-quality cart track be-
tween Mandalay and Taungoo existed in the
late 19th century.

EXPANSION IN COLONIAL TIMES

After the country’s progressive annexation by
the British, modern roads and railway lines
were constructed, mainly to support the ex-
traction and transportation of natural re-
sources. In 1881, the country had around 1,421
km of roads, just 499 km of them metalled,
but road-building progressed rapidly thereaf-
ter: by 1891, there were more than 4,614 km in
Lower and 4,672 km in Upper Burma, of which
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1,540 km and 320 km, respectively, were met-
alled (Hla Tun Aung 2003: 515). However, it
was not the roads but the railways which were
crucial for the transportation of goods and
people in the British colonial period: ‘Prior to
the war, Burma Railways carried from 80 to
90% of the freight and practically all passen-
gers’ (KTAM Report 1953: 256). The 260 km
railroad from Rangoon to Prome opened in
1877, followed by a 620 km rail link from Ran-
goon to Mandalay in 1889. By 1903, the rail
network had been extended to 2,113 km, with
connections to Myingyan, Myitkyina, Alon,
Lashio and Bassein-Letpadan, and by the Sec-
ond World War, it had increased to 3,312 km.
The Ava Bridge near Sagaing, built in 1934,
was the first to span the Irrawaddy (KTAM
Report 1953: 256, Storz 1967: 149). The Brit-
ish also drove the large-scale development of
the Irrawaddy Delta as the ‘rice bowl’ for Brit-
ish India. Although this relied in part on the
construction of roads and a railway line from
Rangoon to Henzada and onward to Bassein,
the country’s dense network of small ports
and docks played a key role, increasing the
volume of shipping along the rivers, channels
and canals.

By the beginning of the Second World War,
the British had built 10,961 km of paved roads
suitable for year-round use and a further 9,030
km of earth and gravel roads which were pass-
able only in the dry season (Hla Tun Aung
2003: 515). As the Second World War wore
on, the US Army constructed the strategical-
ly important Ledo (later Stilwell) Road from
Myitkyina via Mogaung to the Pangsau Pass.
The route to India was also upgraded and ex-
tended with the construction of the Kalewa-
Tamu Road. The Burma Road from Mandalay
via Hsipaw and Lashio to Muse improved the
transport link to China, and the highway from
Kengtung to Tachileik was extended as far as
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Mae Sai in Thailand (KTAM Report 1953: 362,
Storz 1967: 144-146, Yhome 2015a).

RECONSTRUCTION AND A NEW
START DURING THE EARLY YEARS
OF INDEPENDENCE

The legacy of war, along with unrest and insur-
gency during the post-war years, brought rail
transport to a virtual standstill and inflicted
serious damage on the road network. This be-
gan when numerous road and rail bridges and
much of the rolling stock were destroyed by
the British Army as it retreated from the ad-
vancing Japanese; in subsequent years, all the
warring parties engaged in defensive and ag-
gressive action and thus had a hand at various
times in systematically destroying the coun-
try’s transport systems, which were seen as
targets for ground operations and aerial bom-
bardments (Storz 1967: 139, 149; Allen 1984,
McCormack/Nelson 1993, Nesbit 2009). In
1940, the country had 3,314 km of rail track;
by 1945, only 1,190 km were still function-
ing (Storz 1967: 149). Moreover, much of the
pre-colonial network of inland waterways that
had proved its worth over so many centuries
- extending for around 6,500 km, with 3,200
km navigable in the Ayeyarwady Delta alone
(Storz 1967: 154) — was unusable as almost all
the ports, harbours and ships had been de-
stroyed. Some of the vessels which had been
deliberately scuttled in order to block the
shipping routes were not raised until well into
the 1960s. Making matters worse, there was
also a lack of skilled workers for the recon-
struction effort (KTAM Report 1953: 283, 336;
Storz 1967: 155-157).

It was the first Eight-Year Plan (1952) which
finally enabled the country to begin investing
in rebuilding its infrastructure, the aim be-
ing to re-establish domestic and international
trade links, cut transport costs, consolidate
national cohesion by facilitating the transport
of people and goods and create a more inte-
grated transport system (Storz 1967: 139). By
1962, as part of the plans for an Asian High-
way System, the development of two major
west-east axes was already under discussion,

INFRASTRUCTURE

ROADS, RAILROADS, AIRPORTS, PORTS

the first being the route from Tehran via Delhi
and Calcutta to Kalewa, via Mandalay, Taung-
gyi, Kengtung and Tachileik to Lampang and
Bangkok and then to Battambang and Phnom
Penh and on to Saigon, and the second run-
ning from Chittagong via Prome to Rangoon,
Thaton and Hpa-an and onward to Bangkok,
Kuala Lumpur and Singapore (Storz 1969:
143-144).

As the first step, several key bridges (notably
those spanning the Pazundaung, Bago and
Sittaung Rivers) and major overland routes
were rebuilt, foremost among them the high-
way from Rangoon to Mandalay and onward
to Myitkyina, and the Tavoy-Mergui axis.
Several west-east routes were also developed
or proposed for expansion, e.g. from Prome
to Taungoo, from Meiktila to Taunggyi, and
from Prome to Taungup (KTAM Report
1953: 378-379, Storz 1967: 146-148). It also
took comparatively little time - from 1956 to
1960 - to restore the rail network to a length
of 3,100 km. In 1950, repairs were carried out
to the Gokteik viaduct, constructed in 1900;
the Inwa Bridge near Sagaing was renovated
in 1953 (Hla Tu Aung 2003: 534). The expan-
sion of aviation also played an important role.
By the late 1960s, the country had 33 airfields,
including seven which were accessible even
during the monsoon season (Storz 1967: 163-
165). During the period of nationalisation
after 1962 until the transition to a market-
oriented policy of openness in 1988, the trans-
port networks were further upgraded, not
least through the expansion of the road sys-
tem from 17,194 km (1961) to 23,462 km (1988)
(Hla Tun Aung 2003: 519).

DEVELOPMENTS AFTER THE TRANSI-
TION TO A MARKET-ORIENTED
ECONOMY

During the transition to a market-oriented
economy, national development was given a
boost by a large number of new infrastruc-
tural projects which extended into hitherto
largely inaccessible peripheral regions. In the
process, the road network was extended from
27,840 km (1995) to 40,575 km (2015); more

Franz Steiner Verlag

85



Open Access Download von der Franz Steiner Verlag eLibrary am 03.10.2019 um 05:50 Uhr

86

importantly, however, major improvements
were achieved in the quality of road-building
(almost 23,000 km were tarred, compared
with only 10,000 km in 1995). Road network
expansion focused mainly on the Ayeyarwady,
Magway, Mandalay and Sagaing Regions and
on Chin, Kachin, Rakhine and Shan States.
The number of registered vehicles also in-
creased more than tenfold during this period,
from 302,833 to 5,077,699, rising from 174,379
to 679,485 in Yangon alone. The rail network
was extended from 3,977 km (1995) to 6,107
km (2015), and the number of railway stations
rose from 612 to 960. Although the provision of
state aviation services decreased between 1995
and 2015 - measured in terms of the number
of flights (down from 5,090 to 4,474), distance
flown (down from 4,501,000 to 3,885,000 km)
and number of aircraft in service (down from
13 to just 10) - the volume of private civil
aviation increased substantially, with a sharp
rise from 2011 onwards: the number of flights
per year increased almost tenfold from 2,360
(1995) to 21,361 (2015), and from just two air-
craft in 1995, there were 64 in service in 2015
(all the comparative data for 1995 and 2015 are
taken from MNPED 2015: 407-439).

THE TRANSPORT INFRASTRUCTURE:
CURRENT STATUS

A glance at the current scale of the transport
infrastructure shows the dominance of the
north-south axis across all modes of trans-
port, albeit with a small number of roads
running in a west-to-east direction, e.g. from
Pathein to Yangon, from Chauk via Meiktila
to Taunggyi, and from Mandalay via Lashio to
Muse, with various less significant routes lead-
ing into the mountains and towards the inter-
national borders. The backbone of Myanmar’s
transport system is the 587 km Yangon-Man-
dalay Expressway, constructed from 2005 on-
wards and opened in late 2010, which connects
its three major political and economic centres,
i.e. Nay Pyi Taw, Yangon and Mandalay. The
idea for the project goes back to the Pyidaw-
tha Plan, conceived in 1952 during the period
of post-war renewal (Government of Burma
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1952, Lockwood 1958) but not implemented at
first. The Expressway is open to cross-country
buses and private vehicles but not to heavy
goods vehicles and trucks. The rail network
follows broadly similar routes but also fills the
gaps in the road system, e.g. between Pakkoku
and Kalay, between Monywa and Myitkyina,
and in central Myanmar. Numerous airports
and airfields have improved access to the pe-
ripheral regions (e.g. Kalay, Homalin, Puta-O,
Kengtung, Tachileik, Myeik and Kawthaung).
Alongside the major ports of Yangon, Sittwe,
Thandwe, Pathein, Myeik and Kawthaung and
the new major terminal at Thilawa, Myanmar
has a number of smaller harbours. Deep-sea
ports are currently planned in Kyaukpyu,
Mawlamyine and Dawai.

LOOKING TO THE FUTURE: LARGE-
SCALE PROJECTS

With an eye to the future, Myanmar is plan-
ning a number of large-scale projects whose
purpose is to improve infrastructural con-
nectivity within Asia. Several of these major
projects aim to strengthen Myanmar’s links to
neighbouring countries by establishing new
transport corridors. As a member of the Asso-
ciation of Southeast Asian Nations (ASEAN),
the Greater Mekong Subregion (GMS) and
the Bay of Bengal Initiative for Multi-Sectoral
Technical and Economic Cooperation (BIM-
STEC), Myanmar is involved in numerous
long-term infrastructure projects. As the vol-
ume of trade with neighbouring countries in-
creases (Kyaw Min Htun et al. 2011, Florento/
Corpuz 2014), Myanmar is likely to become
a key regional centre due to its outstanding
geostrategic location, with the potential to be-
come a major transportation hub und gateway
within Asia.

The Asian Land Transport Infrastructure
Development (ALTID) project (established
by UN-ESCAP in 1992) aims to expand the
existing pan-Asian infrastructure initiatives.
Its major components are the Asian Highway
Network, the Trans-Asian Railway (TAR) and
the upgrading of the intermodal transport
terminals, including port infrastructures
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(Florento/Corpuz 2014: 9-11). Expansion of
the infrastructure and development corridor
from Mandalay to Muse has been under way
for some years (Fan 2011, Zhao/Yang 2012).
The first priority for the new schemes is to
develop the border sections of Asian Highway
1 (from Kalay via Kalewa to Monywa in the
west and from Myawaddy via Kawkaraik in
the east) and Asian Highway 2 (specifically,
from Kengtung to Taunggyi) as part of the
India-Myanmar-Thailand trilateral highway
project, which will ultimately result in a two-
lane rapid transit route from Manipur (In-
dia) to central Thailand (Kyaw Min Htun et
al. 2011). And for northern Myanmar, long-
term development plans are in place for roads
which faded into oblivion after independ-
ence, including the Zawkhawdar-Rhi and
Nampong-Pangsu routes (the former Ledo/
Stilwell Road; Kyaw Min Htun et al. 2011: 186,
Florento/Corpuz 2014: 10-12, Yhome 2015a).
Other bilateral and large-scale projects are
being implemented as part of the Asian High-
way schemes, including the Asian Develop-
ment Bank’s GMS corridor (Duvall 2008,
ADB 2012b). Plans are also in place to estab-
lish a Myanmar-Lao PDR-Viet Nam Trilat-
eral East-West Corridor.

Currently, road transportation, as compared
to other modes such as rail and inland water-
ways, is the most important public service for
logistics; this applies to both passenger and
cargo transport. The Ministry of Construction
(MoC) has responsibility and has proposed a
long-term strategy for road transportation in-
volving a network of seven plus five express-
ways. Strategy formulation is supported by
Korean experts from KOICA. This envisages
five expressways for the South-North axis and
seven for the East-West axis. MoC further
recommends 6 packages of road network de-
velopment which are prioritised for mid-term
planning in accordance with national devel-
opment policy. They are Mandalay-Myitkyi-
na, Pathein-Monywa-Shwebo, Minbu-Ann-
Kyaukphyu Deep Seaport, Yangon-Mandalay,
Thilawa SEZ-Thanatpin-Kyeikhto, and Yan-
gon-Pathein-Ngayokkaung.
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The development of the border crossing points
is also important and is an area where good
progress has been made in recent years, nota-
bly in Muse, Tachileik and Myawaddy. Along
the 1,643 km border between Myanmar and
India, there are currently four Land Customs
Stations (LCSs), of which the Moreh-Tamu
LCS (open since 1995) is the busiest, whereas
Champai-Rih (since 2004) and Nampong-Pan
Saung handle relatively low volumes of trade.
Avakhung-Pansat/Somrai is still at the plan-
ning stage (Das 2014). The lack of modern in-
frastructure and inadequate security continue
to pose problems, with informal trade, smug-
gling, bribery and human and narco-traffick-
ing adversely affecting cross-border relations
(Florento/Corpuz 2014: 3-9). Also planned for
the long term, with the Kaladan Multi-Modal
Transit Transport Project, is the expansion of
the route between Sittwe in Myanmar and Mi-
zoram in India; this is being driven primar-
ily by India as a solution to North-East India’s
landlocked situation (Yhome 2015a, 2015b).

The Port of Yangon currently handles more
than two-thirds of Myanmar’s ship-bound
exports and imports (76.3% of net tonnage in
2017/15; MNPED 2015: 420). A new terminal
is being constructed in Thilawa, linked to an
industrial zone with a special economic zone
(SEZ). In addition, deep-sea ports are being
constructed in Kyaukphyu (Rakhine State),
Kalegauk (Mon State), Dawei and Bokpyin
(Tanintharyi Region) (Kyaw Min Htun et al.
2011: 190-195, Florenzo/Corpuz 2014: 14-17).

The Trans-Asian Railway (TAR) project is
based on plans devised in the 1960s to estab-
lish a 14,000 km rail link between Singapore
and Istanbul. Currently, the entire TAR net-
work consists of 117,000 km of railroad. A
new line from Jiribam via Imphal to Moreh
will connect Myanmar’s section of the route
from Tamu via Kalay and Segyi and between
Thanbyuzayat, Namtok and Kanchanaburi to
the Singapore-Kunming Railway Link (SKRL)
(Florento/Corpuz 2014: 13-15).

Frauke Kraas, Aye Aye Myint, Hlaing Maw Oo
and Myint Naing
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ENERGY SUPPLY

Myanmar's energy sector continues to develop.
The installed energy capacities available have
increased from 980 MW (2000) to 3,735 MW
(2013); of these 2,780 MW (66.9%) are pro-
duced using hydropower, 996 MW (29.5%)
from natural gas and 120 MW (3.2%) from coal
(Hennig 2016: 1234-1235). However, despite
expanding production in the natural gas sec-
tor, mostly based on foreign investment, only a
very small proportion is used for domestic en-
ergy supplies due to existing export obliga-
tions. From 2000 to 2013 electricity consump-
tion in Myanmar increased threefold to 10,112
GWh, but the country remains nonetheless
among those with the lowest per-capita energy
consumption in the world: 165 kWh (Hennig
2016: 1235).

The areas with the best energy supplies are Nay
Pyi Taw, Yangon and Mandalay, followed by a
few regional centres. The supply to several re-
gions on the border to China (in the north and
east of Shan State and Kachin State) is also
relatively good, as cross-border trade and con-
cessions for the extraction of raw materials
provide higher incomes and better infrastruc-
ture in the locality. However, in the majority of
the country less than half and often only a
quarter of households have access to electrici-
ty. The peripheral mountain areas of Rakhine
State, Tanintharyi Region and parts of Kachin
State are characterised by poor energy supplies
with less than 5% of all households having ac-
cess to electricity, for instance for lighting. En-
ergy supplies in Chin State are not quite as
poor, a situation that can be attributed to ex-
ternal support provided by charitable organi-
sations, civil society initiatives and available
remittances. Also, energy is at some locations
delivered across the border from India.
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Thirty hydropower plants are currently in ex-
istence, 29 of them with a capacity of less than
10 MW; 17 are multipurpose dams that store
water for irrigation as well as for electricity pro-
duction and also help control flooding (ADB
2013). Three of the 15 largest hydropower plants
were erected before 2000. These include the
Baluchaung-2-Project, built in 1960 and fi-
nanced by post-war Japanese reparations,
which supplies electricity primarily to Yangon
and Mandalay. Other large-scale projects, in-
cluding the Kinda Multipurpose Dam and Yey-
wa, supply Mandalay and Nay Pyi Taw (Hennig
2016: 1237).

Estimates suggest that it would be possible to
develop 302 potential hydropower locations
with a total capacity of up to 46.3 GW in My-
anmar (Hennig 2016: 1236). The controversial
large-scale project of the Myitsone Dam at the
confluence of N'Mai Hka and Mali Hka with
the Ayeyarwady River was suspended by the
Thein Sein government in 2011 due to strong
public reservations (Sun 2012, Simpson 2013,
Kirchherr/Charles/Walton 2016, Kirchherr et
al. 2017). A number of other projects, proposed
mostly by China but also by India and Thai-
land - for instance Nawchanka and Shweli or
Tamanthi, Shwesyay and Mawlight on the
Chindwin - largely or wholly for the export of
energy to China and India, were in 2013 also
suspended (Hennig 2016: 1237-1238, Kirchherr/
Charles/Walton 2016, Mizuno 2016, each with
lists of possible future projects). There has to
date been no comprehensive, independent re-
evaluation of planned projects that assesses eco-
logical, economic, social and political factors.

Frauke Kraas, Aye Aye Myint and Myint Naing
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TELECOMMUNICATIONS

Starting with the first post office in 1854, the
first military telegraph office in 1861 and the
establishment of a public telegraph service
from 1895 (KTAM Report 1953: 495, Hla Tun
Aung 2003: 552), the telegraph system had ex-
panded to almost 50,000 km of wire by the Sec-
ond World War, with 656 stations, 331 of them
owned by the railway administration (Storz
1967: 166). The first telephones were installed
in 1888; from 1904, wireless radio broadcast-
ers were producing news bulletins for shipping
and aviation. The first Burma broadcasting sta-
tion was set up in 1937, telex was introduced
in 1971 and telefax followed in 1987 (KTAM
Report 1953: 495, Hla Tun Aung 2003: 556).

Reconstruction of the postal and telegraph
network, which was badly damaged during the
war, commenced in the 1950s, initially with an
emphasis on the more secure airmail system
and wireless telephony, which offered greater
reliability during the campaign against in-
surgents. Wireless lines and landline facilities
were then progressively improved during the
1960s. The international telephone and tele-
graph service, which before the war relied on a
connection via Madras, became more interna-
tional in focus after 1960 with connections via
other Asian cities.

From the 1990s, the mobile services began to
evolve: ‘MPT launched a variety of cellular
systems in the major urban areas, such as Ad-
vanced Mobile Phone Service (AMPS), Digital
Advanced Mobile Phone Service (D-AMPS),
International Direct Dialling Service, Wire-
less in the Local Loop (WLL) automatic radio
telephone systems (TDMA), Digital European
Cordless Telecommunications (DECT) radio
telephone system and CDMA ... MPT launched
GSM in Yangon and Mandalay in 2002, and
W-CDMA in 2008 (Thaw Tar Min/Fife/Boh-
lin 2014: 5/6).
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MODERNISATION

As part of the liberalisation from 2010, the
telecommunications sector was restructured.
Nonetheless, until 2014, Myanmar Post and
Telecommunication (MPT) was the only na-
tionwide provider of mobile services, mainly
serving Yangon, Mandalay and Nay Pyi Taw.
With the subsequent award of nationwide li-
cences, first to two local providers (MPT and
Yatanarpon Teleport YPT) and then to two
foreign operators (Telenor und Ooredoo), the
number of mobile phone and internet users has
rapidly increased.

Due to restrictive controls and the impossibil-
ity of expanding the telecommunications sec-
tor for many years, Myanmar has been dubbed
a ‘telecommunications greenfield’ or the ‘last
frontier’ in the global context (Goeres/White/
Tun 2013, Fife 2014). The few studies which
exist describe the major expansion potential
in detail (Ericsson 2012, Chhor et al. 2013,
Goeres/White/Tun 2013, Fife 2014, Thaw Tar
Min/Fife/Bohlin 2014).

In 2014, Myanmar was reported to have 0.98
telephone lines per 100 population and 54.04
cellular subscriptions per 100 population. The
number of internet users was reported as 2.1
per 100 population (all figures: ADB 2016; also
see Johnsson 2014). The official statistics for
2014/15 (MNPED 2015: 441) refer to 18,405,814
telephones nationwide, including 5,844,375 in
Yangon. The number of MPT mobile phones
rose from 13,480 (2000/01) to 1,637,629
(2011/12) and then 17,839,244 (including
5,590,071 in Yangon), with Telenor accounting
for a further 6,400,000 and Ooredoo 3,329,000
(figures for 2014/15; MNEPD 2015: 441).

The greatly improved provision is concentrat-
ed on the urban areas, with rural regions still
underserved. The highest number and density
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of the MPT towers are found in urban areas
and along the country’s main transport routes;
provision is much poorer in the rural, moun-
tain and peripheral regions. This is reflected in
the low level of household mobile phone own-
ership, but it is also noticeable that the number
of households with mobile phones in border
regions (especially to China and Thailand) is
very high along stretches with higher popula-
tion densities. As regards the distribution of
the towers owned by private providers (Telenor
and Ooredoo), it is noticeable that preference
was given first to urban and densely populated
areas.

MOBILE COMMUNICATION

The use of mobile communications shows My-
anmar-specific traits:

o The main user group is the young and edu-
cated population, particularly the 18-34 age
group and university graduates (Thaw Tar
Min/Fife/Bohlin 2014: 15).

o Many users share a mobile phone with fam-
ily members and friends, largely on account
of the high purchase costs of handsets and
expensive phone tariffs.

+ The main motive for having a mobile phone
is for use in emergencies (96%), convenience
(95%), communication (94%), time-saving
(92%) and direct access to information
(90%) (Thaw Tar Min/Fife/Bohlin 2014: 11).

o The predominant forms of use are voice call-
ing (83%), texting (52%) and social network-

2010-2011 2011-2012
NUMBER OF 591,320 692,443

2012-2013
1,092,121

ing (43%) (Thaw Tar Min/Fife/Bohlin 2014:
13) - a user preference which reflects and
compensates for the difficult and expensive
general transport situation in Myanmar.

o When asked about the most important func-
tions and services that should be further
expanded, community information is the
first preference (40%); almost one third of
respondents would like to see the expansion
of healthcare services via mobile phone, a
further 23% mention job opportunities and
6% want to see a rollout of mobile money
transfer services (Thaw Tar Min/Fife/Boh-
lin 2014: 13).

As regards the further expansion of mobile
communications services in particular, the
providers are pursuing different strategies: due
to the inadequate UMTS infrastructure, 3G
is available only to a very limited extent and
LTE (1800 MHz) is still in its infancy. In co-
operation with France Telecom/Orange, MPT
launched international roaming services for
GSM and WCDMA in 2014 (Thaw Tar Min/
Fife/Bohlin 2014: 5/6). ‘Telenor has intended
to implement 2G network in rural areas and
both 2G and 3G networks in urban centers. ...
Ooredoo has decided to jump directly to 3G
networks, providing both 3G and 4G networks
in urban areas and 3G in rural areas’ (Thaw
Tar Min/Fife/Bohlin 2014: 6).

Frauke Kraas, Aye Aye Myint and Myint Naing

2013-2014
2,777,218

2014-2015
17,988,570

2015-2016
39,438,758

INTERNET USERS
GOVERNMENT 68,784 183,427 256,898 28,354 36,050 42,506
PUBLIC 522,536 509,016 835,223 2,748,864 223,374 273,599
MPT SATELLITE 8,720 8,850
MOBILE 17,720,426 39,113,803
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Internet communication (MoPF 2016: 477)
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GROSS DOMESTIC PRODUCT

The regional breakdown of Gross Domestic
Product, based on Myanmar’s 330 townships
(MNPED 2015), provides more detailed informa-
tion about each region’s contribution to the coun-
try’s economy. Apart from Yangon’s dominant
position as Myanmar’s main economic centre,
what is striking about these figures is the familiar
division of the country, with a strong economy
in the central lowlands and comparatively weak
economic performance in the mountain regions.
Within these two major regions, however, there is
considerable homogeneity in the economic per-
formance of their respective townships. Overall,
the figures for the lowland townships are gener-
ally 10 to 20 times higher than for the mountain
regions.

The figures for the contributions to Gross Do-
mestic Product by township mirror the high
absolute values for the cities and towns with an
industrial base and service sector. Leading the
field is Yangon with 11.85 million Kyats, Manda-
lay with 2.56 million Kyats and Nay Pyi Taw with
1.42 million Kyats (2014-2015; MNPED 2015).
Yangon’s contribution is almost five times higher
than Mandalay’s. Within Yangon, the contribu-
tions of the townships which host the major in-
dustrial zones stand out, particularly Hlaingth-
aryar, Dagon Myothit and Insein. Some regional
cities are also notable on account of their high
absolute values for GDP, primarily Bago and
Pathein (whose administration covers the tour-
ist areas of Chaungtha and Ngwe Hsaung). Also
striking are the substantial contributions made
by the specialised regions, including the produc-
tive agricultural areas such as the Ayeyarwady
Delta and the central lowlands and the pros-
perous mining regions, e.g. Thabeikkyin with
its gold mines and Kalaymyo with coal, nickel,
copper and cobalt production. By contrast, most
of the mountain regions are lagging far behind.
The contribution made by some trade-oriented
border crossings and corridors also stands out;
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examples are the corridors from Muse to Lashio
and from Tachileik to Kengtung.

The data offer important insights into trends in
the generation of GDP in Myanmar. However,
their informative value should not be exaggerat-
ed, as some factors are fully or partially excluded
from the calculation of GDP, such as the sub-
stantial contribution made by subsistence farm-
ing, by unremunerated domestic work or work
in family businesses, and by the informal sector,
shadow economy and unregistered production,
all of which are typical features of a developing
country. Another obvious problem with the data
is underreporting: it is surprising, for example,
that the figures for major tourist regions such as
Bagan and Inle Lake are not particularly high.
Ultimately, Gross Domestic Product is merely an
expression of traded production output (to the
extent that it is officially reported), not of a re-
gion’s prosperity.

Per capita GDP allows economic regions of vari-
ous sizes to be compared with each other. It is
also a measure of a region’s material prosperity
as it shows the total output of a country broken
down by the number of inhabitants. However,
the mean values provide no information about
the actual range of the per capita values. The re-
gional breakdown reveals high values for some
cities (mainly in Yangon, Mandalay, Nay Pyi Taw
and Pathein) and relatively high values for cen-
tral Myanmar (e.g. around Monywa and Mag-
way) and areas around development projects (e.g.
Kyaukphyu), but it is clear that the figures for
some townships need to be reviewed or analysed
in more detail before they can be accurately in-
terpreted.

Frauke Kraas and Zin Nwe Myint
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DOMINATING ECONOMIC SECTORS'

SHARES

In Myanmar, the individual economic sectors
make different contributions to total gross do-
mestic product (GDP). According to statistics
from the Department of Planning, the primary
sector (agriculture, livestock and fisheries, forest-
ry) generates 27.9% of GDP, the secondary sector
(energy, mining, processing and manufacturing,
electric power, construction) accounts for 34.4%
and services (transportation, communications,
financial institutions, social and administrative
services, rental and other services, trade) contrib-
ute 37.7% (MNPED 2015: 203).

If the townships are ‘localised” within the sector
triangle — in other words, if the percentage of GDP
generated in each township is shown in terms of
its dominant economic sector (primary, second-
ary or tertiary) — it is striking that in 86 of the 330
townships, the primary sector generates more
than 50% (up to 75%) of GDP. Most of these town-
ships are located in the central lowlands in the dry
zone and the Ayeyarwady Delta, although a small
number lie in predominantly agricultural moun-
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tain regions. In a further 166 townships, the pri-
mary sector contributes more than 25% (but less
than 50%) to GDP. There are only 20 townships in
which the secondary sector accounts for more
than 50% (but less than 75%) of GDP. Just three
townships — Kyaukpyu, Pathein and Yebyu - are
dependent on the secondary sector for more than
75% of their contribution to GDP. In 128 town-
ships, between 25% and 50% of GDP is generated
by the secondary sector. The majority of these
townships are located in cities and towns across
the country, indicating a broad regional spread of
the secondary sector. In 40 townships, the tertiary
sector accounts for 50% to 75% of GDP; in
Pabedan/Yangon and Zayarthiri/Nay Pyi Taw,
the figure is above 90%. As expected, GDP pro-
duction is dominated by the tertiary sector in ur-
ban townships and, in some isolated cases, in bor-
der regions with dynamic trade. Surprisingly,
none of the main tourist regions stand out.

Frauke Kraas and Zin Nwe Myint
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AGRICULTURAL DEVELOPMENT

Subsistence-oriented agriculture in the low-
lands, on nutrient-rich soils in valley bottoms
and on frequently nutrient-poor substrata on
the slopes of the mountain regions, is the most
important economic pillar of the country and
the main basis of employment. As during the
British colonial period (more than 68% em-
ployed in agriculture; Storz 1967: 157; Saito/
Lee 1999: 26) and upon the introduction of a
market-oriented economy after 1988 (1990/91:
65.5%; Saito/Lee 1999: 30), about 61.2% (MoAI
2013) of all workers are employed in agricul-
ture today (Khin Khin Soe/Yin Yin Lwin
2015). The sector contributes a good third of
gross domestic product, i.e. 36.4% of national
GDP (2012-13) and 17.5% of total export earn-
ings (Aung Kyaw et al. 2013). About 26% of
the country’s entire area is used for agricul-
ture and permanent crops (MoAI 2013). In
2010-2011, the area under paddy accounted for
70% of the total arable area and it contributed
about 30% of Myanmar’s gross agricultural
and 95% of total cereal output. Less than 20%
of agricultural land is artificially irrigated;
this is primarily located in the Ayeyarwady
Delta, near the Bago Yoma dams, in the drier
central area (dry zone) and parts of the north
of the country.

The most important product for domestic
consumption is rice. Rice is also Myanmar’s
main agricultural product and the second
most important exportable agricultural com-
modity after beans and pulses, and is thus a
very important income source for farmers.
Total paddy production was 18,580 (000'MT)
in 1995-96 and increased to 27,704 (000'MT)
in 2012-13; cropping intensity increased from
140.5% in 1995-96 to 158.3% in 2012-13 (Set-
tlement and Land Records Department 2013).
Rice production is concentrated in the Ay-
eyarwady Delta and occupies about 40% of
the 15.85 million ha of cultivated land (FAO
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2005: 5, Aung Kyi 2006). The agricultural
crops with the highest yields are, according to
their production (2012-13): sugar cane, black-
gram, maize, groundnuts, greengram, onions,
vegetables, potatoes, cotton, natural rubber,
fruits and tea (Settlement and Land Records
Department 2013). Moreover, oilseeds, pulses,
cotton and soya beans are important crops
(FAO 2005: 5). Animal husbandry is practised
nationwide, with a focus on poultry in the Ay-
eyarwady Delta and pigs in the mountain re-
gions and in the north of the country. Pasture
land is developed in the Sagaing, Bago, Mag-
way, Mandalay and Yangon Regions and Mon
State (Than Than Htay 2012: 155). Dairy farm-
ing in the mountain regions of Shan, Kayah
and Kachin States has been declining for some
years; there are not enough pastures due to de-
forestation and the expansion of tillage.

Of the 4.8 million farming families that live
solely or predominantly from agriculture,
63% have access to less than 2 ha of agricul-
tural land (small farmers and landless farmers
are included in the statistics), 25% have 2-4 ha
and 13% have more than 4 ha (Ardeth Maung
Thawhghmung 2003, Aung Kyi 2006). While
small farmers mostly practise subsistence
farming, larger farms, including plantations,
are either under state control (state-owned
enterprises), government-favoured enterprises
or in the hands of foreign investors (indirectly,
as these can only act through intermediaries).

Basic food security for the country’s popula-
tion has not been a problem in the past, with
the exception of wartime: rice was always
available in sufficient quantities, even if not all
regions produced constant surpluses. Howev-
er, the quality of the supply is not secure coun-
trywide, especially among small farmers and
agricultural labourers, the majority of whom
are landless. Food expenditure amounts to
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72% of the total consumption expenditure of
an average family in Myanmar. Of this total
food expenditure, about one fifth is needed to
buy rice. In the countryside and villages, the
share of food (especially rice) in total con-
sumption is higher. This is particularly so in
the rural areas of Chin State where food ac-
counts for 76% of total household consump-
tion expenditure, with the share of rice in total
food expenditure coming to roughly a quarter.

The wide range of very disparate natural
conditions and socio-culturally determined,
mostly ‘traditional” agricultural forms creates
a highly differentiated regional picture. Di-
verse historical influences must also be taken
into account. The structural patterns of agri-
culture that evolved in the pre-colonial period
were first radically altered during the British
colonial period (1824-1948), when agricul-
ture was expanded across the country and
thitherto untouched natural landscapes were
systematically developed, in particular in the
Ayeyarwady Delta and the mountain regions
(Cheng 1968, Kan Zaw et al. 2011, Keck 2015,
Kraas 2016b). Furthermore, soon after what
was then Burma gained independence, there
followed almost three decades of the ‘Burmese
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Way to Socialism’, the fundamental character
of which continues to show through in plan-
ning and policy even after the introduction of
a market-oriented economy in 1988.

For the Myanmar governments since then, the
improvement of agriculture has been one of
the most important economic goals: area ex-
pansion, the expansion of irrigation, mecha-
nisation, technical modernisation and im-
provement of crop yields are to provide food
security for the population, expand Myan-
mar’s export capacity and further the devel-
opment of agroindustry (Mi Mi Kyi 2005: 79;
FAO 2005: 5). Special measures to encourage
‘model villages’ are intended to promote in-
tegrated rural development (Mi Mi Kyi 2005:
94) while improving rural infrastructure, edu-
cation and health care, thereby also creating a
better general foundation for agriculture.

With the introduction of market-oriented
production after 1988 and more so since
2010/11 the government gradually initiated
other modernisation processes in agriculture
(Tin Soe 2004). While achieving production
targets has hitherto been a priority in agricul-
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ture, the focus has not yet been explicitly on
self-sufficiency, the diversification of agricul-
tural products and crop sequences or income
security for farmers.

More recent reform strategies have recom-
mended a (holistic) broadening of focus to
embrace the situation in agriculture as a
whole, and follow a development path from a
household-oriented subsistence economy to
a regionally and internationally competitive
market economy (Aung Kyi 2006).

The priorities of such strategies are as follows.
Firstly, ecological aims are to be pursued, e.g.
the establishment of soil protection and ero-
sion prevention policies, measures against soil
salination, and the creation of systematic wind
barriers. Secondly, from an economic point
of view the diversification of the crops culti-
vated, the consolidation of secondary crops,
the reduction of post-harvest losses as well as
improved access to loans, the stabilisation of
the finance sector and a broadening of farmers
and agricultural labourers income basis in ag-
riculture, in association with agriculture and
outside of agriculture, are necessary. From a
structural point of view, improved land poli-
cies and resource development, the provision
of transparent market information, a system-
atic development of human resources and the
encouragement of agro-technology are called
for. Finally, regionally differentiated improve-
ments are perceived as necessary, rather than
(too) general strategies. The main long- and
medium-term goal is to achieve significantly
improved integration and networking of the
eight agricultural zones as well as further de-
velopment of the endogenous socio-economic
potential of the individual regions.

Yields of rain and summer paddy vary consid-
erably depending on natural conditions in and
around the individual townships and in particu-
lar on soil quality and monthly rainfall.

Nationally, average yields of rain paddy are be-
tween 3.5 and 4.5 tons/ha; they are lower in
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coastal areas and in middle Shan State and sig-
nificantly lower in the mountainous regions of
Chin State, northern Kachin State and Kayah
State. Higher yields of up to 8.7 tons/ha are
achieved in the Sagaing and Magway Regions
and in northern Shan State. Overall, yields are
average by comparison with other ASEAN na-
tions (USDA 2015) and stable over the country
as a whole.

Yields vary in different parts of the country:
yields of rain paddy in the delta areas of the Ay-
eyarwady and Sittaung rivers and in Rakhine
State are high by comparison with the rest of
the country and have been rising in recent years
(2012-2014) in the core area, while on the coasts
they are stable and in some townships of the cen-
tral dry zone they are falling. Yields have fallen
sharply in recent years in Kayin State and Mon
State, largely on account of the shortage of labour
as a result of the migration of workers to Thai-
land, lack of access to loans for modernisation
and increasing cultivation of other agricultural
commodities that command higher prices (all
data: MoAI 2015).

Although the volume of summer paddy that is
produced is significantly lower than that of rain
paddy, the second rice harvest that summer pad-
dy provides is nevertheless important for the na-
tional rice supply. Geographically the production
of summer paddy is concentrated mainly in the
southern Ayeyarwady Delta. Substantial harvests
are also achieved in parts of the Magway and
Mandalay Regions; productivity is high at be-
tween 5.0 and 7.0 tons/ha. Little summer paddy
is harvested in other parts of the country, chiefly
because of insufficient rainfall and limited capac-
ities for artificial irrigation (all data: MoAI 2015).

Frauke Kraas and Khin Khin Soe
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AGRICULTURAL REGIONS

Myanmar can be divided into different agri-
cultural regions according to their natural
and socio-economic conditions and charac-
teristics. It would be too simplistic to distin-
guish agricultural regions primarily on the
basis of natural conditions. The wide range of
very disparate socio-culturally determined,
mostly 'traditional' agricultural forms creates
a highly differentiated picture. Thus, for ex-
ample in Chin, Kachin and Shan States differ-
ent cultivation methods and traditions, differ-
ent agricultural products, crop sequences and
specialisations are to be found, simply because
of the different ethnic groups in these regions.
Also to be taken into account are diverse his-
torical influences. The structural patterns of
agriculture that evolved in the pre-colonial
period were altered during the British colonial
period, when agriculture was expanded across
the country and hitherto untouched natural
landscapes were systematically developed.
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The differentiation of eight agricultural re-
gions was derived from a synthesis of several
criteria, based on primary and secondary data
as well as qualitative characteristics (Kraas
2015): a) topography/relief (based on topo-
graphic maps and satellite images), b) total an-
nual precipitation (data from the Department
of Meteorology and Hydrology Myanmar), c)
current land-use and vegetation (based on
global land cover data; Chen et al. 2014), d) of-
ficial agricultural statistics from the Ministry
of Agriculture and Irrigation, e) numerous in-
terviews with public authorities, entrepre-
neurs and famers in the states and regions of
Myanmar, f) field observation. Based on these
criteria, eight different agricultural regions
can be distinguished which shall briefly be
characterised.
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Along the coast, the dominant activities are
fishing and gathering (marine animals, sea-
food and firewood; Heymann/Loffler 1997)
in the adjoining brackish areas with frequent-
ly relatively untouched mangrove, nipa and
bamboo forests. The agricultural potential
along the coast is low, especially as the work-
force is already seasonally occupied in fishing
and tourism in a few places with early tour-
ism development. Wet rice cultivation is
mostly practiced for subsistence in the elon-
gated coastal marshes beyond the beach walls,
often together with vegetable cultivation for
local markets.

The intensively cultivated southern Ayeyar-
wady Delta is the core of Myanmar’s agricul-
tural production today (Adas 1974, Nishizawa
1991, Brown 2005, Hedley/Bird/Robinson
2010). This is the 'rice bowl' of the country,
with extensive cultivated areas only a few me-
tres above sea level, covering an area of over
20,000 km?. Also rain-irrigated wet rice culti-
vation, pulses and vegetables are grown. Of-
ten, elongated houses on stilts for hens and
ducks are erected in the basins, providing im-
portant extra income. Where storage reser-
voirs, dams and canal system enable irrigated
farming outside of the rainy season, up to
three harvests are possible. The potential of
artificial irrigation is considered to be under-
utilized (Kraas 2016b).

The specialized cultivation of fruit - pomelos,
watermelons, mangoes, durian or jackfruit -
diversifies agricultural income. While most
agricultural products in the deltas are pro-
duced for the national market, the export share
of fruit and especially fish and prawns (dried
or increasingly fresh-chilled) to Southeast
Asia, China and Japan is rising continuously.

In areas easily accessible from Yangon and
Mawlamyine and along the now well-devel-
oped trunk roads, e.g. to Maubin and Pathein,
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traditional tillage is increasingly being dis-
placed by capital-intensive aquaculture, often
owned by foreign investors (from Japan, Viet-
nam, Thailand) or joint ventures.

Following the devastation caused by Cyclone
Nargis in 2008 (Kraas 2009), numerous recon-
struction and development aid projects have
led to the modernisation and mechanisation of
agriculture in the Ayeyarwady Delta.

As precipitation and population densities de-
cline northwards, rice accounts for a falling
proportion of the harvest, and its yield levels
drop. Oilseeds (sunflowers, peanuts, sesame)
and cotton are increasingly cultivated. The
share of sorghum and pulses - various peas, len-
tils, beans - rises, whereby the high diversity of
the endogenous crops cultivated, many of them
still very widespread, indicates how strongly
Myanmar’s agriculture has been oriented to-
wards the domestic market and its demands for
many decades. Systematic and improved pro-
cessing, marketing and quality improvement
would enable a rise in farmers’ incomes and at
the same time help to develop agroindustry.

In the dry zone of central Myanmar, which
lies in the rain shadow of the major mountain
ranges and receives between 400 and 1,000
mm annual precipitation with up to seven
arid months, generally only dry farming is
possible. As well as various species of acacia,
the natural vegetation includes dwarf shrubs
and succulents; some animals are kept where
these grow. The main dry zone crops are peas,
maize, cotton, sesame, onions and chillies
(FAO 2005). Palm sugar production (toddy
palm) attracts seasonal labourers from all
around the country.

Apart from the irrigation zones near the Aye-
yarwady River and its tributaries, where up to
three harvests are possible, the potential for
artificial irrigation has so far not been exploit-
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ed systematically. However, it should also be
borne in mind that agriculture competes with
urban employment opportunities in the Man-
dalay agglomeration, and the expansion of ir-
rigation would have ecological consequences
for the lower reaches of the Ayeyarwady River.

In the broad fertile valleys of the Chindwin
and Ayeyarwady Rivers with annual precipita-
tion levels between 1,000 and 3,500 mm, sugar
cane, rubber, oil palm, potatoes and mustard
plant are cultivated as well as the dominant
rice. Linked to the relatively low population
densities, cultivation is less intensive than in
the south of the country. The formerly wide-
spread subsistence agriculture has changed
since the late 1980s with the ongoing improve-
ment of transport routes, although the north
of the country remains poorly connected to
the central lowlands. During the dry period,
subsistence rice and vegetable cultivation is
practised on the sandy islands and sloping
banks of the large rivers. For some years har-
vested crops have increasingly been sold to
Yunnan/China, as well as to India via the bor-
der crossing at Tamu or Rihkhawdar. The
choice of plants cultivated (e.g. maize, yams,
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citrus fruits) has also changed in response to
the growing demand from neighbouring
countries for food and animal feed.

In principle, there is considerable potential for
intensification. However, in view of the numer-
ous nature reserves and conservation potential,
the opening up of new areas to agriculture is
questionable. As the region is thinly settled and
many workers are already employed in exten-
sive mining activities, there is currently little
pressure to expand agricultural land-use.

The highly differentiated mountainous regions
of Myanmar, reaching heights between 2,000
and 4,000 m, with a high relief energy in Chin
State and a somewhat lower relief energy in the
Shan Hills, form numerous parallel mountain
chains running north-south, composed mostly
of limestone and granite.

Flatter slopes are usually cultivated as clear-
ances. Slash-and-burn cultivation often occurs
on the slopes in the typical Myanmar Taungya
cultivation, where the fires are controlled and
selected tall trees, so-called legacy trees, are
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left standing in the course of clearance in order
to support reforestation after two to three years
of agricultural use. Shortly before the onset of
the monsoon, mostly rice, sorghum, soya and
maize are sown directly into the ashes. As yet
there are few areas with permanent crops such
as fruit trees, tea or coffee, as so far there is a
lack of agricultural techniques and knowledge,
capital and a functioning marketing system to
encourage permanent crops.

Also grown are wheat, potatoes, vegetables,
maize, onions and garlic. The intensively
farmed permanent crops on the flatter slopes
include fruit (apples, grapefruit, grapes, pine-
apples and strawberries), macadamia trees and
above 1,500 m coffee and tea, usually in the
form of plantations, which were initiated dur-
ing the British colonial period. Furthermore,
at higher elevations the cultivation of medici-
nal plants (castor oil plant, ginger or cinna-
mon), tobacco and traditional spices is ex-
panding. Currently, these are mainly sold on
the domestic market for traditional medicine
or local specialities and are rarely subject to
specific quality controls. On sunny slopes near
Taunggyi, viticulture is now successfully prac-
tised in a pioneering venture.

In particular in the mountains around Inle
Lake and along the long-distance roads from
Thazi via Kalaw to Taunggyi and from Pyin
Oo Lwin via Hsipaw to Lashio and Muse, the
cultivation of mid-latitude crops has expand-
ed considerably in recent years, since the
growing demand in urban and (seasonal)
tourism centres can be met thanks to im-
proved transport links (Nilar Aung 2007).
Near mining cities (e.g. Mogok, Kyatpyin or
Hpakant), agriculture is in competition with
mining so that with the availability of more
capital, more intensive forms of cultivation
have developed, e.g. slope cultivation with
furrow irrigation or localized irrigation,
greenhouses, partly with seasonal labourers.

Many coastal mountain ranges (large parts of
the southern Rakhine Yoma and the moun-
tains parallel to the coasts of Mon State and
Tanintharyi Region) are subject to increasing
land-use pressure, whereby rubber planta-
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tions, and in the south oil palm plantations,
dominate.

In many mountain regions there are large na-
tional parks with a high biodiversity of flora
and fauna, including wild elephants (protected
since 1879), tigers, rare species of deer and a
large number of bird, reptile and amphibian
species, some of them endemic. There are also
numerous nature reserves where subsistence
agriculture is permitted. These protected areas
are a tremendous resource for the country inso-
far as their natural flora and fauna have hith-
erto been little influenced by human land-use.
An expansion of agriculture in these regions is
possible and conceivable, but is not very feasi-
ble in respect to the significance of their eco-
logical potential.

Within the mountain regions, numerous ba-
sins and valleys facilitate more intensive farm-
ing than on the hill slopes. Because of the alti-
tude-related lower annual average temperatures
(under 18°C), with lowest temperature values
just above freezing point at high altitudes,
mid-latitude vegetables and fruit are cultivat-
ed. Some of these were introduced during the
British colonial period, while many were
brought to the country by missionaries in the
context of aid activities to improve basic nu-
trition: potatoes, cabbage, tomatoes, cucum-
ber, carrots, radishes, celery etc. Since 1988,
the influence of China and Thailand has been
apparent, especially in the Shan Hills: Traders
import seeds which produce higher yields and
better-looking crops, although these often
prove less resistant to plant diseases and pests
than local varieties. For this reason, local seed
providers have become established in recent
years. Through the connection to Thailand,
and increasingly also to China and India, in-
creasing amounts of pesticides and artificial
fertilizers are being applied in agriculture, so
that the special potential of relatively un-
spoiled soils which could be used for organic
farming, is gradually dwindling.
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High-yielding agriculture is primarily prac-
tised at an altitude of about 900 m in the Shan
Hills and around Inle Lake, Myanmar’s sec-
ond largest inland lake. Traditionally, so-
called 'floating gardens' (Wilhelmy 1986) are
created on the lake: On artificial islands and
earth-covered mats anchored in the lake floor
with woven roots and climbing plants as well
as wooden posts, lake sediments and plant de-
tritus are repeatedly deposited to expand and
deepen the soil layer. The main crops on these
islands are tomatoes, beans, onions, leeks, au-
bergines and flowers. The constant supply of
water from the lake makes several harvests
per year possible. The cultivation and har-
vesting of the elongated 'fields' is effected
from boats that access the plants along nar-
row canals and transport the harvested crops.
On the lake banks the crop is sorted, packed
and then transported, mostly by truck, to the
agglomerations of Yangon and Mandalay (Ni-
lar Aung 2007).

The mountain regions above 2000 m in the
north of Kachin State have hitherto been quite
inaccessible because of a lack of transport
links and are only used for agriculture in scat-
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tered locations. The mountain massifs of the
eastern foothills of the Himalayas surround-
ing the country’s highest mountain Hkakabo
Razi are largely inaccessible. The dense moun-
tain rainforests at lower altitudes with oaks,
chestnuts, tree ferns and bamboo, pines and
rhododendrons give way to open bush- and
grasslands at higher altitudes. Subsistence ag-
riculture is carried out mainly in the valleys,
sometimes on terraces, with rice and vegetable
cultivation dominating; Taungya slash-and-
burn cultivation is practised sporadically,
making dry rice cultivation possible. Hunting
and gathering are also common in the forests,
though limited in many places by local restric-
tions on their use.

Frauke Kraas, Aung Kyaw and
Nay Win Oo
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GROSS DOMESTIC PRODUCT:
SHARE OF PRIMARY SECTOR

Detailed analysis of the data for Myanmar’s
330 townships reveals a regional differentia-
tion that is highly characteristic.

The share of the primary sector in total GDP
by township (2014/2015; indicated by the col-
our of the frame of the squares) shows that
the sector accounts for shares of more than
50% in predominantly rural regions without
major urban centres (for instance in the west
of the Ayeyarwady lowlands and delta, and in
peripheral townships of the Shan Highlands
and in the Sagaing and Tanintharyi Region).
In larger towns and cities and their sur-
roundings, the share of the primary sector in
total GDP drops to less than 25%, as would
be expected. In some locations it is less than
5%, which is due to urban and periurban in-
dustry and the high share of trade and ser-
vices. Correspondingly, the lowest shares of
the primary sector in GDP are found in Yan-
gon, Mandalay, Nay Pyi Taw, larger regional
urban centres (such as Mawlamyine, Sittwe
or Myitkyina) and some border towns (such
as Muse and Tachileik).
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A look at the shares of the ‘agriculture’ and
‘livestock and fisheries’ subsectors in the
primary sector shows the huge importance
of agriculture in the central lowlands of Ay-
eyarwady and in the peripheral highlands of
Shan, Kayin and Kayah State and the Sagaing
Region. Fisheries dominate along the coasts,
notably aquaculture in the southern delta of
the Ayeyarwady. In the peripheral mountain
regions with infertile soils, high relief energy
and low levels of market integration, such as
in Chin State, the major importance of live-
stock is evident. The contribution of forestry
and agroforestry to GDP is below the 25%
threshold in all townships. This contribu-
tion can only be derived indirectly from the
available data insofar as forestry and agro-
forestry play a supplementary role in GDP
generation in all the locations where agricul-
ture, livestock and fisheries do not make up
more than 90%.

Frauke Kraas and Khin Khin Soe

Rice harvest in Ayeyarwady Delta
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AQUACULTURE

In addition to rice, fish and fish products are
the most important source of domestic food
security in Myanmar (‘rice fish culture’); with
almost 55 kg/capita/year Myanmar heads up
per capita consumption worldwide (Belton et
al. 2015: 8, 21). Almost as much of the house-
hold budget is spent on fish (14%) as on rice
(19%; Belton et al. 2015: 23).

Fish production in Myanmar is derived from
marine capture fish, freshwater capture fish or
from aquacultures. Fishing in natural waters
dominates throughout the country; there are
also numerous mostly small or medium-sized
artificial fishponds. Inland fishing has been
particularly promoted since the Pyidawtha-
Plan (Government of Burma 1952, Hla Tun
Aung 2003: 355-356). Freshwater fishing is fa-
voured over saltwater; in addition to cast-nets
and drag-nets, weirs, fish-cages and angling
tackles are used. Deep-sea fishery dates back
to the time of Japanese occupation but remains
less developed (Storz 1967: 221, Hla Tun Aung

Franz Steiner Verlag

2003: 355-357); it is restricted by a lack of tech-
nical equipment, knowhow and the difficulties
of ensuring timely cold chain transport. Fol-
lowing the decline of salt production on the
coast of Rakhine (Ba Shwe 2012: 77-90), tradi-
tional salting practices have lost significance.

Aquacultures are found in almost all the coun-
try but are concentrated in the coastal and
delta regions, in the Ayeyarwady Delta and in
the vicinity of Yangon, especially in Maubin,
Twante, Nyaungdon, Kyauktan and Khayan
(Mi Mi Kyi 2005, Kyauktan TPDC 2006). Here
are about 90% of the nation’s fish farms. Aqua-
culture was first introduced in the mid-1960s
(‘proto-aquaculture’; Beveridge/Little 2002),
and gained greatly in significance after 1988
with the introduction of the market-oriented
economy and the end of the armed conflicts in
the eastern Ayeyarwady Region. In 1980, giant
shrimps (Macrobrachium sp.) was introduced
in Myanmar (Tint Tint Moe 1997) and is since
then produced on commercial scale. Shrimps
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2000-2001 | 2005-2006 | 2010-2011 | 2015-2016

UNION OF MYANMAR

KACHIN STATE

KAYAH STATE

KAYIN STATE

CHIN STATE

SAGAING REGION

TANINTHARYI REGION

BAGO REGION

MAGWAY REGION

MANDALAY REGION

MON STATE

RAKHINE STATE

YANGON REGION

SHAN STATE

AYEYARWADY REGION

NAY PYI TAW

785,495 1,580,051 2,548,037 3,424,413
4,371 11,742 17,906 20,771

5 410 716 942

1,999 5,763 9,087 13,866
50 457 732 1,265
15,809 34,878 57,264 84,625
30,925 471,552 703,135 1,066,626
37,378 131,013 210,346 286,910
3,034 5,470 10,080 11,351
15,450 27,814 45,851 46,049
26,124 90,173 165,404 170,127
59,856 96,687 152,507 171,718
40,163 149,619 226,238 330,951
1,745 3,449 6,265 12,048
270,306 551,024 942,506 1,204,473
0 0 0 2,691

FRESH WATER FISHERIES

FISH CULTURE

LEASABLE FISHERIES
OPEN FISHERIES
MARINE FISHERIES
IN-SHORE FISHING
OFF-SHORE FISHING

Production of Fish and Prawns by Region and State
[absolute values in thousand viss] (MoPF 2016: 293)

2000-2001 | 2005-2010 | 2010-2011 | 2015-2016
785,495 1,580,051 | 2,548,037 | 3,424,413
215,054 738,141 1,220,107 | 1,589,222

70,91 351,894 508,254 621,228
55,660 93,447 153,025 207,411
88,483 292,800 558,828 760,583
570,441 841,910 1,327,930 1,835,191
211,063 311,507 491,334 679,021
359,378 530,403 836,596 1,156,170

Producation of fish and prawns by nature of catch by Region and State
[absolute values in thousand viss] (MoPF 2016: 292)
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and prawns are cultivated along the coast, es-
pecially in Rakhine State and the Tanintha-
ryi Region (even though they only account
for 5.6% of aquacultures; Belton et al. 2015:
15, FAO 2016). After the construction of the
Yangon-Thanlyin Bridge, aquaculture expand-
ed substantially in Kyauktan township (from
125.49 acres in 1995 to 4,872.00 acres in 2000;
Khin Khin Soe 2008). Similarly, fish cultures
expanded along the Bago-Khayan-Thongwa
road with its upgrading process.

Although care is required when consider-
ing the statistics — the surface area of ponds
is markedly under-reported while yields are
markedly over-reported (Belton et al. 2015: 37,
39,90-92) — two trends can be identified. Yields
have more than doubled in the last decade and
a half due to a combination of increases in the
area under aquaculture and, especially, inten-
sification (Belton et al. 2015: 16). The operating
structure is polarised: more than half of the
enterprises are very large farms that received
concessions for the small amount of land in the
Ayeyarwady Delta that was previously unculti-
vated; otherwise there are numerous small and
medium-sized farms and over 200,000 small
‘backyard ponds’ or ‘homestead ponds’ in the
neighbourhood of farmhouses, particularly

Traditional marine fishery in Ngwe Hsaung
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in the southern Ayeyarwady Delta and near
Thongwa (Belton 2015: 37, 61).

To date fish farms account for about 20% of
inland fish production; about 38% of the to-
tal volume of farmed fish sold domestically is
bought in cities, 62% in rural areas (Belton et
al. 2015: 4). Contrary to the common percep-
tion that the majority of aquaculture products
are used for export, apparently only about 20%
of products are actually exported, particularly
to Kuwait, Saudi Arabia, Bangladesh, UAE and
Singapore (Khin Kin Soe 2008, Belton et al.
2015: 18-20).

To date, indigenous carp (rohu, nga myit
chin, Labeo rohita) dominate the fish farms,
accounting for about 70% of catches (Belton
et al. 2015: 15/16, FAO 2016). Integrated poul-
try-fish production is increasingly practised;
the poultry - usually ducks, chicken or geese
- are kept in elongated houses over the fish-
ponds (especially in Hlegu or Kayan; Belton
et al. 2015: 33, 35).

More than double the amount of labour is in-
vested in fish-farming than in rice farming. A
significant proportion is recruited on a tem-
porary basis and used for the labour-intensive
fish harvest or pond construction 