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Abstract

This Working Paper outlines the efforts thfe cooperation between researchers at
IIASA’s World Population Program and the Mstiiy of Health andPopulation, Nepal to
conduct small-area population projectioas Village Development Committee and
Municipality levels for Nepal from 2011 to 2031.

In order to fulfil this aim it was necessarydompile, harmonize and estimate small-area
population data based on theekst census and surveytdaDue to the lack of
comprehensive fine-grained data on thendgraphic determinants fertility, mortality,
and migration we estimate those with differenethodological approaches like the Child-
Women-Ratio or mortality corrections. In recent time, internal and international
migration has become the most common efttitee demographic components; therefore,
most efforts went into estimating the mtef migration flows to and from several
directions.

The creation of this small-area fertility, nality and migration data by age and sex
enables us to apply the well-known cohonmnp@nent method in a multi-state framewaork
(each district as a state) and to creassonable scenarios on the prospective population
development for Nepal on regional and locakle This will help national, regional and

local actors and policymakers to set appropriate measures to steer and adapt to the future
characteristics of the Nepalese society on all administrative levels.
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1 Introduction

In 2013, thd?opulation Division of the Ministrgf Health and Population (MoHPNepal
proposed to Samir K.C., Rearch Scholar at th&orld Population Program (POPR)
International Institute for Appd Systems Analysis (IIASAp conduct population
projections by age and sex at thlage Development Committ€éDC, constituting the
number of villages as one administrative unit) &chicipality levels of Nepal for the
period 2011 to 2031. While/DCs refer to villages and therefore rural areas,
municipalities represent cities and urban aneddepal. The definition of urban in Nepal
has been defined and redefined multiple times, what creates problems of consistency in
the definition. Additionally quatitative criteria like popul&n size (e.g. not less than
10.000 inhabitants) has not been followed cdesity and got biased due to political
interests. Since 1971 areas wittunicipal status have been ipso facto considered as
urban. The approval of this status isnnected to population size, density, urban
environment (e.g. high school, college, bazaaticjal and administrative offices, etc.),
occupational structure and poldidnterests. (CBS Nepal 2003a)

These local administrative levels are flanning units in the Nepalese bottom-
up planning policy strategy. This spatial granularity is of great interest for governmental
organizations, policymakers, planners and pgogimplementers in order to identify the
potential prospective of socio-demograpbevelopment as foundation for local action
plans. As these interest groupeed to gauge the future demand $arvices of General
Interest (SGI)n fields such as health, educatiéopd, water, energy, infrastructure, and
labor market on a yearly basis, it is ed&d to create regnal and local population
projections.

The initiated project lasted from 20132015 and resulted ithhe presentation of
the subnational population projections astdct and VDC/municipigty level to the
MoHP so that they could be used for gh@nning, monitoring, @ordination, supervision
and evaluation of health ambpulation related policy progres. Up to that point, the
MoHP had been downscaling the populationhat VDC/Municipality levels using the
district level population mjections provided by th€entral Bureau of StatisticiCBS,
2003b) that uses data from the censussaimekys prior to 20010n behalf of thé&ational
Planning and Commission Secretariat (NCE®) CBS provides population projections
by 5-year age groups and sex on districtll@avé-year steps fothe period 2002-2021.
Since the CBS does not have a mandateddyme population projections lower than at



the district level, th®epartment of Health Services (DoH8)er the MoHP developed

its own way to annually interpolate the 5-ygatistrict level progctions offered by the

CBS, and then downscaled them to smadiéministrative units (VDC/Municipality)

The results serve as annual demographic benchmark (expected pregnancies, births,
immunization, several age spicipopulations, etc.) and dek the targets for public
health administrators and workers in their respective areas. The achievements of the
health administrators and workers are evaluated against thests tangl are therefore
perceived as very important.

Unfortunately, these projections showedaasonable deviations, larger in recent
years, from the de facto population development since 2001. The main reason for these
discrepancies is the use of outdated populatiojeptions at the district level that were
never successfully updateince 2003. Also, the CBSethod of downscaling the
projected population atéhdistrict level resulted in unrealistic restilfBhis circumstance
and its relevance to local planning actast caused and initiated the collaboration
between the MOHP and IIASA with the aimd@ate more accurapeojections based on
newer data.

Initially, the idea was to use newer district level projections from the CBS based
on the census results from 2011, and thenldpvdemographic-based methods to project
the population at the VDC/Municipalities levels order to regce the earlier used
approach developed at the DoHS. Howevee, projections by the CBS were not yet
availablé, hence, we developed the distpopulation projectionsdependently.

In this report, we present the methodd aesults of the population projections for
Nepal and its 75 districts in 5-yeareps for the period 2011-2031. In addition, we
projected the population for 4,051 VDCs and Mipalities of Nepal irb-year steps and
for the period 2011-2031. The results fore tWDCs/Municipalities were further
interpolated annually. The pegtions for VDC/Municipalityevels were conducted for a
shorter period from 2011 to 2021 due small population sizes of the low level
administrative units and the with time incriegsuncertainty of th@rojection model. As
detailed demographic data are less availfdniesmaller administrative levels, we used
data estimated for highendels to estimate the valuésr immediate lower levels. The
classification is based on ecological and adstiative areas. Nepal is divided in 3
ecological zones (from Souttmeplain Terai Region bordering India, to the mid Hill
Region, and to the Northern Mountain gren bordering Tibetland 5 development
regions from east to west (Eastern, CalntWestern, Mid-Western, and Far-Western
Development Regiofithat are subdivided into 14 administrative z8naad then into
75 districts. District@re further subdivided into 4,051 \I3/Municipalities that consist
of numerous Wards which is the lowestmadistrative unit in Nepal (see Figure 1).

! The software was contractedrtbp://www.pcs.com.npdy the DoHS

2 For e.g. the national age-sex distribution was aptiehe districts without taking any consideration
of the empirical distribtion in the year 2001.

3 The CBS released the district wimmjections in Oct 2014 but withdrew them immediately after some
serious flaws were pointed out by the main author of this report.

41n September 2015, the new constitution of Nepalfieele this geographical division into 7 provinces
by regrouping the existing 75 districts.

5 From West to East: Mahakali, Sefiaf-West Development RegjoBheri, Karnali, Raptillid-West
DR), Lumbini, Dhaulagiri, Gandak\West DR, Narayani, Bagmati, Janakp@dntral DR, Sagarmatha,
Koshi, Mechi East DR.




Alternatively to the administrative zonestalare often reportefdrl5 eco-development
region$ that are basically a crossover otB ecological zones and 5 development
regions. The following sections first presghe methods leading to the projections,
followed by an outline of our results and sodigcussions and conglions at the end of
this report.

Figure 1. Nepal’'s administrative division in 2011
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AW Cartography: Markus Speringer Data source: GADM; Central Bureau of Statistics

Digtricts: (1) Bhaktapur, (2) Dhading, (3) Kathmandu, (4) Kavrepalanchok, (5) Lal{gduluwakot, (7) Rasma, (8) Sindhupalchok,
(9) Dhanusa, (10) Dolakha, (11) Mahott#ti?) Ramechhap, (13) SarlatL4) Sindhuli, (15) Barg16) Chitawan, (17) Makwanpu
(18) Parsa, (19) Rautahat, (20) Bhojpur, (21) Dhankuta, (22amdo (23) Sankhuwasabha, (24) Sunsari, (25) Terhathum, (&86) lla
(27) Jhapa, (28) Panchthar, (29) Taplejung, (30) Khota#81, @khaldhunga, (32) Saptari, (3S)raha, (34) Solukhumbu, (35)
Udayapur, (36) Baitadi, (37) Dadeldhura, (38) Darchula, (39) Kammir, (40) Achham, (41) Bajhang, (42) Bajura, (43) Doti) (44
Kailali, (45) Banke, (46) Bardiya, (47) Dakle, (48) Jajarkot, (49) Surkhet, (50) Dolpa, (51) Humla, (52) Jumla, (53) Ka(tb,
Mugu, (55) Pyuthan, (56) Dang, (57) Rolpa, (58) Rukum, (58)aBa(60) Baglung, (61) Mustan(52) Myagdi, (63) Parbat, (64)
Gorkha, (65) Kaski, (66) Lamjung, (67) Manang, (68) Syangja, Té@phu, (70) Arghakhanchi, (7®ulmi, (72) Kapilbastu, (73)
Nawalparasi, (74) Palpa, (75) Rupandehi;

6 From West to East: Far-Western Mountainy-B&estern Hill, Far-Western Terai, Mid-Western
Mountain, Mid-Western Hill, Mid-Western Terai, West Mountain, Western Hill, Western Terai, Central
Mountain, Central Hill, Central Terai, Eastdviountain, Eastern Hill and Eastern Terai.



2 Data and Methodology

The basis for the presented population ptojes is data retrieved from the 2011
Population and Household Census and sudatg, mainly the Demographic and Health
Survey (DHS) 2006 and 2011 (Measure DH32Measure DHS 2007). We used the
base year distribution of the population &ye and sex directly from the 2011 census
reports and estimated various parameteth@icore demographic components, namely,
fertility, mortality, and (internal and intertianal) migration. Oncéhe baseline structure
and estimates were prepared, we defined aunedcenario that reflects the continuation
of recent demographic trends into the future.

We first defined a narrative for the medi scenario that would represent Nepal
on abusiness-as-usug@lathway. This pathway is basex the expectation of continuous
progress in several socioeconomic and healtted areas, inatling women’s education,
employment opportunities and labor forcertiggpation, successful family planning
policies and programs, the expansion of hef@tiilities and healthcare workers, as well
as the continuity of other factors suchpassistent internatiohanigration of young men
and women, increasing urbanization, and it flom a quantity to a quality (e.g. good
health and education) perceptiof children and reproduction.

These trends and existing knowledge ather influencing socioeconomic,
cultural, and political factors were used to calculate assumptions for the demographic
components fertility, mortality and miggion in the medium scenario. Those
demographic components are getting projeti@ the base year 2011 in four 5-yearly-
projection-steps to 2031. In further sections, we will explain in details the underlying
assumptions for each demographic comporieigt.a tradition in population projections
to present alternative what-if scenarios togmthe uncertainty span into the future as
well as to test sersrity of certain assumed valugddN population projections, for e.g.
have their ‘high” and ‘low’ scenario (the Uddlls it variants) where the level of fertility
is half a child more or less respectively thartheir medium variant; any other what-if
scenarios can be defined and calculated as needed.

Finally, these assumptions were impleteehinto the standard cohort component
model to project the populationarious administrative levetd Nepal. All calculations
were done using Excel — Visual Basics fgrpfication (Excel — VBA)and the statistical
software R.

2.1 Age and Sex Structure

Information on the age-sex distribution thfe Nepalese population from national to
VDC/Municipality levels in 2011 was retrieved from ¢hNational Population and
Household Census 2011 and related publications provided by thé (EES Nepal
2012; CBS Nepal 2014a; CBS Nepal 2014b; @OBHal 2014c; CBS Nepal 2014d; CBS
Nepal 2014f; CBS Nepal 2014g; CBS Nepdl4h; CBS Nepal 2014i; CBS Nepal 2014e;
CBS Nepal 2014j; CBS Nepal 2014l; CBS Nepaldk) The age and sex structure as
shown in Figure 2. (Panel A) holds infaatron about demographic developments in
Nepal in the past 100 years. Two major retemtds are visible in the population pyramid
(KC 2014): A major decline in fertility saulting in the shrinking of younger aged

7 Source: CBS - Central Bureau of Statistics, Nept#h(/cbs.gov.np/



population; and a very high rate of male emigration resulting in an imbalanced age
structure of young adults.

The shape of the age pyramid represamsaggregation with a great deal of
heterogeneity across districts and VDC/Munititgs. Looking at the age structure of
the 75 districts, there are three distinct gfsapharacterizing the different demographic
faces of Nepal (see Figure 2):

» Diamond shaped population distriban in districts withmajor urban centers and
a high proportion of young attypopulation, as showior Kathmandu in Panel B.

» Pagoda shaped population distribution irstficts with a high proportion of young
men absent due to migration, mostly in hill districts surrounding major urban
centers and easily accessible by roadsshown for Khotang in Panel C.

« Pyramid shaped districts with a broad base, characterized by a larger proportion
of children, especially in rural lesconomically developed hill and mountain
regions as shown fd€alikot in Panel D.

Figure 2. Age and sex pyramids of (A) i, (B) Kathmandu, (CKhotang, and (D)
Kalikot, 2011

(A) Nepal (B) Kathmandu
90-94 SRRt 9094 fits st e secanz
| 8589 H | 8589 !
I so84 | i | 8084 | i
m s % E s n
B o B a B 7074 i
B 5569 | * W 5569 | L]
B G064 : B 054 IO i
B 5559 ; 5559
. 505+ I 5054
4549 3 . 1547
4044 | I 4044
I 3539 I 3539
I 30-34 I 3034
I 2525 § I 2520
I 2024 I 2024
I 15-19 ) D 1519
I [0-14 . 1014
I 05-09 I 05-09
I 00-04 I 00-04
200%  150%  100%  5.0% o% 0% 5% 0% I5%  20% 200% I50%  100%  5.0% o% 0% 5% 0% 5% 20%
.
(C) Khotang (D) Kalikot
95+ = = - 95+ |
[ Male: 7.0 | 2094 ; 2004 j
I 8589 | ; 85-89 H
B so84 § i | Bo-B4 | H
TR L I 7579 | i
e o7+ IR by B 7074 B +
il 569 | H W 5569 1
B s0-54 | i B 5064 i
B 5559 | I 5559
[ BT 5054
4549 ] . 4547
04 | . 4044
. 35-39 . 3539
I 3034 B . 30-34
. 252 B I 2529
I 2024 I 20-24
I 15-19 ] I 1519
I 0-14 I 10-14

I 05-09
I 00-04

5% 10% 15% 0% 200%  150% 10.0% 5.0% % o% 5% 0% 15% 2%

£g

8
8
%

20.0% 15.0% 10.0%



2.2 Fertility

The different shapes in Figurerter different levels of fertity in the districts. However,
the fertility rates are noterndily available from the 2011 census. A problem of heavy
under-counting of births durg the last 12 months wdsund when the data was
compared with the corresponding populatioresof the less than 1-year old. In the
country, the level of underreporting is 13rbirths, but the level of under-reporting of
births is different by region. The level is ygbin the Terai region ith 2 in 5 births, and
least severe in mountain regionghal in 5 births. In hill distits, the level is better than
the average, roughly 1 in 4 births is not réedr Due to this bias and almost no direct
knowledge of census under-count did not use birth dafeom the census and instead
used the Total Fertility Rate (TFR) esported by the DH2011 (Measure DHS 2012),
for the period 2008-2011, available for the national level and the 5 development regions
of Nepal.

In order to estimate the TFR at the district and the VDC/Municipality levels, we
used an indirect estimation techniquecculate a Child-Women-Ratio (CWR) by
dividing the population of @& years old by the population efoman aged 15-34. This
served as a proxy for the relagilevel of fertility in eachdistrict or VDC/Municipality.

The CWR and the encompassing developmentnegas used to derive the TFR for each
area relative to the TFR of the developmegtae. At the VDC/Municipality levels, the
ceiling value for the TFR was set to be at Bdrbn per woman. This process resulted in
a spatially highly heterogeneopgture of the local TFR across all VDC/Municipalities
with highest fertility rategn the northwestern mounteius regions (see Figure 3).

Figure 3. Total fertility ratelerived from the Child-Women-Ratio on VDC/Municipality
levels, 2011
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2.2.1 Fertility Scenario

Taking these indirectly estimated fertility rates for the pe2i@@B-2011, we developed a
medium fertility scenario for 2011-2031 expagtsome level of progressive economic
and societal development and political dtahtion. The general trend in the overall
fertility level has been declining. We @rsed a TFR level of 4.10 children per woman
during 1998-2001 (Measure DHS 2002, p.2). Inrteet ten years, the TFR estimated for
2003-2006 declined by one atito 3.1 children per woma(Measure DHS 2007) and
then by half a child to 2.6 for 2008-2011 (Measure DHS 2012). The current National
Population Policy reports a TFR estimate 0 children per woman in 2014 (see Table

1 in MoHP 2015). Will the fertility decline further?

At the national level, we expect that the TFR will continue to decline and in the
medium scenario we assumattit will reach the replacemeletvel fertility of 2.1 for the
period 2016-2021. This expectation is basedhennarrative of the medium scenario,
specifically, progress in women’s educatiangreasing rate of female’s labor force
participation and rapid urbanization, that¢ ail negatively associated with fertility.

In Nepal, the education diffential in fertility is large, almost 2 children. Using
the data from DHS in 2011 (Measure DHS 20¥®) estimated the TFR by six levels of
education: no education (3.64 children peymen), some primary education (3.08)
children, primary (2.46), lower secondafy.76), upper secondarfl.77), and post-
secondary education (1.70). As the levekdticational attainment will increase in the
future as projected by the Wittgenstein Centre for Demography and Global Human
Capital (IIASA, VID/OAW, WU) (Lutz et al 2014) from 39% with at least lower
secondary education among 20-39 years ol20ih0 to 56% in 2020 and 68% in 2030,
the change in the education distribution wikuk in further decline in overall fertility
level. There are large rural-urban dispestin fertility between. DHS (Measure DHS
2012) estimated a TFR of 2.80 children peman among the rural residents compared
to a very low 1.60 in urban areas.

These evidence along withetltontinuity ofthe government’s félity policy to
achieve replacement level fertility (TFR of ZHildren per woman) in the future lead us
to the assumption that a further fertility daeel of 0.2 children per women in the next 4-
5 years, by 2016-2021, is feasilfallowing the same argumentse expect that in the
medium scenario the fertility will furtheredline with a slower rate of 0.15 children per
women per 5 years reaching a TFRL&5 and 1.80 for the period 2021-2026 and 2026-
2031 respectively. We assume that the fertilignd at the subnatnal level will follow
the pathway expected for the next higher administrative level,dothee districts will
follow the national pathway and the VDC/Mumualities will follow the district trend.
However, the current fertility differemtis by districts and VDC/Municipalities are
expected to remain partially converge a&plained in the next paragraph. The expected
partial convergence is based the diffusion of developmemnd technological forces
that influences fertility.

For districts, the current TFR level wilbllow the path of the national fertility
with a partial convergence loyosing the gap by 50% by 2622031. For districts with a
TFR below the national TFR in 2011, we let fiFR decline to 1.50, after which the TFR
increases slowly by 0.05 children per quingpiem to a maximum value of 1.80. This
means that once any region has a fertility level of 1.50, the maximum value it could ever
reach is 1.80. At the VDC/Municipality levele repeat a similar procedure by going



from country-level to districts again andsing the gap with the district level TFR by
50% by 2026-2031.

In terms of Age-Specific Fertility Rade(ASFR) patterns, we assume that the
fertility pattern of the urban (TFR = 1.60 children per woman)thadural (2.78) areas,
as reported in 2011 (Measure DHS 2012), salive as boundaries. iF@ given level of
TFR, the ASFR patterns ard@enpolated between the rueald urban pattern. For the TFR
below and above this range (i.e. 1.6 and 2.78)ptitterns are kept to be the same as in
the boundaries of the range.

2.3 Mortality

In theirPopulation Monograph of NepaCBS calculated a period life expectancy at birth
(le0) (see Appendix 6.3, CBS Nepal 2015)66t6, 65.5 and 67.9 years respectively for
males and females based on a serietays using DHS-2006, DHS-2011 and Census-
2011 data. They first estimatéeD for both sexes (66.6 yearg$ing the DHS data and
then applied differentials estimatédm Census-2011 data to calcul&8s by sex and
spatial disaggregation (rural/urban, 5 depenent regions, 15 eco-development regions
and 75 districts). They applied the ChildrEver Born And Children Surviving (CEB-
CS) method to estimate the child mortalite and extracted ¢hlife table using the
Coale-Demeny West Model Lifeables (CBS Nepal 2015, p.132).

The initial idea was to use these estimdtasthe projections in this project.
However, after carefully reviemg the data and methods, decided to estimate the life
tables independently. Our major concerns waetack of clarity regarding the methods
used, incorrect ways of calculating certainues, and disregardintipe age-patterns of
death observed in the Census-2011.

At national level, sex-specifie0s were calculated apphg the sex differential
and sex-ratio at birth on theverall life expectancy of 66.ears. This method is fine,
however, the problem arises with the calculatione6fat the sub-national levels. As
demonstrated by CBS (CBS Nepal 2015, p.133), at the nationald@wdl 71.27 years
was estimated for both sexes using odita from the Census-2011, which was
considered an overestimate of 4.67 years compared teQhs 66.6 years reported
above. Next, for urban region§ Nepal (Municipalities), th&e0 of 73.06 years estimated
for both sexes was adjustésubtracted) for the overd#®sation in a wrong way by
splitting the over-estimation at the natiordalvel (4.67 years) proportionally to the
rural/urban populadn distribution 73.06 - 4.67 * 4,523,820/26,494,504 = 72.26)

We also found that the value reporiadhe Appendix table in the same report
(Appendix 6.3, CBS Nepal 2015) is 70.5 yearsudan Nepal while it is 66.6 years for
the overall population. s odd to find that thé&0 in rural Nepal igeported to be 66.6
years, the same as for the national levellenhis 70.5 years imrban Nepal (Appendix
6.3, CBS Nepal 2015). This is not possible considering the simple rule of average, when
17% of the population live in urban-Nepal.

While examining the census based age specific mortality rates for males and
females, a large gap emerged at ages bet@@etd years (Figure 4), favoring females,
which is not reflected in the assumed CBS nhtitketables. It is noticable that while the
gender gap of 2.6 favoring men is estimat@8S reported (in Appelix 6.3) higher life
expectancy for males. The existence of smgender gap in Nepal is substantiated in the



literature (Lutz et al. 2014T.he increasing focus on reprodwetihealth, family planning,
and maternal and health workers could heasulted in a better situation for women,
whereas for men the situation has worsemedinly due to a higher number of road
accidents and occupational hazards, makingyépeseem plausible. Therefore, we used
the reported death data from the censiik @ correction for underreporting to estimate
the life tables.

Figure 4. Age-specific mortality rate (log scale) and life expectae@y¢r Nepal, 2011
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Source: Author’s calculation from ti2911 Population and Household Census, Nepal

The estimation of the age specific nadity rate was conducted by dividing the
reported number of deaths (during 12 nhmsnprior to the census interview) by the
midyear population (calculated by subtractindf bathe deaths from the population at
the time of the interview). We then constructed the life tables using the age specific
mortality rate. First estimates resultedaitife expectancy of 69.years for males and
73.8 years for females. The difference ofykdrs between the sexssnuch higher than
the reported 2.6 years by the CBS, and is based on the difference in mortality among
children. The remaining diffenee of 1.8 years could bertributed by the difference in
adult mortality. A similar level of sex differential (4.6 years) was reported in the Nepal
Human Development Report 2014 (NHDR, DR 2014). Correctin@without providing
any details of the correction) for thederreporting, thBIHDR estimated thke0for 2011
to be 66.8 years for males and 71.4 years for females. By acknowledging the
underreporting of deaths in the censue applied the following corrections.

The main concern with the census datess the underreporting of deaths during

the interviews. Normally, a census is folled by a post enumeration sample survey
where the interview is repeated to estintite accuracy of the census and one of the
outcome of interest is the estimates wfderreporting and misporting of events.
Unfortunately, due to unknown reasons, the post enumeration survey was never
conducted after the most recent census in 2@1the absence of reliable data, we made
the following correction. We expect the rateunderreporting to v& by age, sex, and
location (residence and/or districts), wéligher rate of death underreporting among the
youngest, for females, and in less depeld locations. However, since the post



enumeration survey was not conducted, we were unable to estimate the correction factors
for variables other than age.

In this process an ageesjpfic adjustment factor vgacalculated for the youngest
age groups by comparing thidant Mortality Rate(IMR, deaths within the first year) or
Under-Five Mortality RatdUSMR, deaths in the firsh years) between the estimates
from the DHS for 2006-2011 and tleensus for 2010-2011 (Measure DHS 2012).
According to the DHS, the IMR and USMR for the period 2006-2011 are 46 and 54 deaths
for 1000 live births respectivelthese are symbolized dyj0 and5q0in the life table).
The 190 (and5q0) obtained from the census ftire period 2010-2011 are 25 (34) for
males and 18 (28) for females. Tagl (probability of deaths within second to fifth year
of life) is the same in the census and the DHS. The census valde® &e roughly half
of what the DHS reports.

Comparing the number of births in thetld2 months with the population of less
than 1 year olds reported in the census 2@hdl, adjusted with theMR, 1 in 3 births
seems to be underreported. Assuming a sirfelgel of underreporting for deaths in the
first year, the IMR for the period 202B11 would be 37.5 and 27 deaths per 1000 live
births for males and females respectively, which seems more likely than the DHS
numbers. Th&€hild Mortality Rate(CMR, deaths betweeayges 2 to 5 years}glseems
to be the same as reported in the DHSpRBedents might not repateaths of very young
children, but the chances of umdgporting seem to be lowtar ages above 1. Therefore,
we inflate the reported number of deaths for ages <1 years by a multiplicative adjustment
factor of 1.50 (1 in 3 deathand slightly correcthe number of deaths for other ages by
1.11 (1 in 10 deaths). This results ite@ of 67.33 years for males and 71.97 years for
females with a gap of 4.64 years. W&ramwvledge that these are approximations.

In the DHS, 10-yearly rates (2000-2010pw a very small gap between male and
female IMR and CMR. The difference can dieecked by looking at single regions for
e.g., the IMR among male children was 9¢eaiths per 1000 live births compared to 7.3
for females in Kathmandu district, 13 vs 11G0entral Hill, and 22 vs 17 for Central DR.
The large sex difference in the Census-2011mdédas the question if female deaths were
underreported. But on the othemida it is likely that in recet years the situation has
improved more for females than males.

In this project, initially census baskx was used, with 69.4 years for males and
73.8 years and females. Since the deaths exgboduld also include the deaths occurring
to people abroad (labor migrants),ettabsentee population svancluded in the
denominator. However, there was almost ffeat in terms of mdality for men (69.5
years) and for women (73.8 ysarbut the difference was remhd to 4.3 years. We then
included the correction for the underreporting of 1 in 3 ddathiafants (<1 year) as was
explained earlier in this section, which resulite@ decline in life gpectancy at birth by
0.9 years for men and 0.6 years for womerd the overall difference between sexes
increased to 4.6 years (same as reporteceiDNtiDR 2014). A last set of adjustments for
remaining ages for 1 in 10 deaths being uregmrted resulted in furer declines in the
life expectancy of 67.3 years for men an2l07 years for females, with an overall
difference of 4.7 years. Some examplestitd sex specific life tables for several
subnational levels are shownFigure 5 and Figure 6).
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Figure 5. Life expectancy at birth by sexdistricts of the Mid-Wstern Mountain region,
2011
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Examinations on district level revealegtreme values and large sex differences.
For example, in the Mid-Western Mountain region the sex difference ranged between 2.7
years in Mugu and 1@ears in Jumla, in districts withimilar attributes. It is reasonable
to assume that this variability in the sexaasi due to a lower number of deaths within a
period of 12 months occurring in districts walsmaller population size. In order to get
a reliable estimate for mortality at the distrietels, particularlythose districts with a
smaller population size, further detailed analysis was needed. For example, rules can be
applied for certain districts to be merged wstilar neighboring ditricts such that the
population size of the combined area becemignificantly larger. However, for this
project we decided to use the earlier timred 15 eco-development region specific life
tables for districts for the year 2011 as shanvRigure 6). These estimates were used as
the base for the future scenario.

Figure 6. Life expectancy at birth byxs@ eco-development region of Nepal, 2011
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2.3.1 Mortality Scenario

In the medium of the road scenario wgpect a continuous improvement in health and
mortality. Life expectancy at birth is assed to increase by 6 years for females and 4.8
years for males during 2011-2031. This value is similar to what the UN assumes in their
medium scenario (United Nations 2013), 5.8 years and 4.9 years for females and males
respectively.

At the district levels, similar to what we assumed for the future TFR, the current
level of life expectancy will continue to irease such that the gap between the national
and the district level diminishes bhalf during the period 2026-2031. Our scenario
assumes expanding health care, infrastrecteducation, etc. and some level of
development in all corners of the country.

Due to the lack of reliable tha and small population sizes of
VDCs/Municipalities, we pplied corresponding districtspecific life tables for
VDCs/Municipalities. We did notise model life tables, mainly because the empirical
mortality age patterns, agmained earlier, do not match with the patterns in existing
model life tables. Instead, we used the sex fipaanpirical age pattern as a standard and
applied the Brass-Gompertz Relational Modetatculate the life tables for a given life
expectancy at birth.

2.4 International Migration

Both, internal and international migratioreancluded in the preftions. Migration in
different forms is one of the most occagidemographic events in Nepal. The most
common internal migration flows are fromural to urban areas (e.g. to district
headquarters), and from all areas to the big urban centers in Kathmandu Valley,
Biratnagar, Chitawan, Pokhara, etc. WhHidege numbers of young women aged 15-24
migrate internally aftegetting married to men living idifferent places (e.g. different
villages or districts), men migte mostly for employment reasons.

Traditionally, the most common inteti@nal destination for migration from
Nepal was India, mainly due to proximiand open border, economic reasons, historic
ties, and a common culture and language ast iepalese understand and speak Hindi.
While India is still a frequentdestination, in recent timesplar migrants have dispersed
around the world with a large number of youngBlemen migrating to countries in the
Middle East, and Southeastch East Asia (a significargroportion are migrating to
Malaysia, and more recently to South Kay. In 2011, almost two million people were
reported to be living abroad, so called atftee population, with about 1.5 million leaving
the country during the past 5 yeaMost destinationountries have strict laws to ensure
the return of the migrants after their labontract is over. In th past, laws in Nepal
prohibited or made it difficult for women to gdroad for labor purposes. In recent times,
laws are less stringent and many young wogteose to go abroad mostly to countries
in the Middle East to work as nannies or housemaids. In recent times, a growing diversity
of jobs are being offered abroamthe service seat (for e.g. drivers, clerks, salesperson,
etc.) and a significant numbef young people who move tountries for educational
purposes, most commonly the United Stafasstralia, the Unitedingdom, and some
other countries in Europe. Tledore, the trend of a high égnation rate is likely to
continue into the future.
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With the ever growing importance of migration, the census 2011 has seriously
focused on collecting the data on in this regard. We used the census data to estimate
various migration rates, namely the absemnéde, emigration, immigration, and internal
migration flows. Based on these rates, datarces from the artment of Foreign
Employment (DOFE) and arguments regarding the detmants of migration future
migration scenarios were developed.

2.4.1 Emigration Base Year Estimations

Starting with emigration, we collected the information on absentee population with
information on the age at departure anddbeation of absence tstimate the current
age of the absentee population. We usedhrticeo data released by the CBS, containing
individual level raw data fomore than 10% of the population enumerated in the census
2011. Figure 7 shows the current age (in 20d1dd sex distribution of the absentee
population in the micro data. The small ciralegresent the empirical values and the lines
are fitted using 5-yearly moving averagese ficture clearly reveals that a large number
of young males left the country.

Figure 7. Empirical (dotted line and ring markeand fitted (linehumber of emigrants
that left less than 5 years ago by agd sex based on 10% sample from Census 2011
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As a next step, these fitted numbereafigrants were converted into migration
rates by dividing them by resident popuwati5 years ago (in 2006,rough estimate by
back-projecting the population from 2011).€TBingle age speaf emigration rates
(small circles in Figure 8) were estimated and finally a cubic splines was fitted to these
rates. Since our projection done at 5-yearly steps, wepeated th@bove steps by
aggregating the age in 5-yearly groups astimated sex specific 5-yearly emigration
rates (Figure 9). The rates were also estoh&br subnational regions and districts. The
district level estimates were not used baeain many districts smaller population sizes
resulted in a high level of erratic variati®le decided to apply the estimates from higher
spatial levels (data available for eco-developmegions) to the districts, similar to what

8 Source: DOFE — Department of Foreign Employment (http://www.dofe.gov.np/new/)

13



we did for earlier for mortality rates (see end of Section 2.3). These age and sex specific
rates were used to produce emigration scenarios for Nepal in the future.

Figure 8. Estimated emigration rate diggle age and sex in Nepal, 2006-2011
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Figure 9. Estimated emigration rate byéay age groups and sex in Nepal, 2006-2011
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2.4.2 Emigration Scenario

At each b5-yearly time-step of populatioprojections at the district level, the
encompassing eco-development region specific emigration rates were applied to the
district. We assumed that the age specédmigration rate by sex remains constant
throughout the 20 year projection period. Wé&ined a medium scenario, assuming that
the emigration rates will further increasetle near futurerad peak during 2011-2016.

Our assumption is based on the data fleenDOFE which corresponds roughly to a 20%
increase in the rate for the period 2011-200ie demand is increasing due to a large
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wage difference and the need of cheap labiorenany Asian economse particularly in
the Middle East and some courfiin Southeast and East Asia.

However, in the period 2016-2031 we expachoderate level of decline in the
demand of foreign laborer indhcurrent destination countsieAlso, we expect that a
better economic situation in Nepal will bring a decline in the emigration rates. We assume
that the emigration rate in 2016-2021 wilkctiee to the level of 2006-2011, followed by
a slower decline of 10% per quinquennidaring the periods 2021-2026 and 2026-2031.
The emigration numbers for Nepal were obéal by aggregating district level numbers
which were again obtained from the distrievel calculations. G&in proportions of
emigrants (calculated from the micro datayevassumed to be temporarily absent and
were added for estimating the return migrants in the future (see Section 2.4.4).

2.4.3 Immigration Base Year Estimates

The high rate of emigration for labor purposeblepal is a recéphenomenon attenuated

by the Maoist movement in Nepal and theitig of the census 2011 was a bit too early

to capture the rate oéturn migrants. In the census about 110 thousand people, who were
in Nepal during the census, reported tolibimg abroad 5 years ago, out of which the
majority were women mostly because of cross-border marriages. Hence, from this data,
it was not possible to get any estimategh# immigration rate that could somehow
capture the future return migrants. While ialgght to expect thahe returning absentee
population will increase in the coming years tjuestion about the timing of return is
largely unknown.

We assume that the absentee populatibinspent an average of 5 years abroad
before returning to Nepal. At the same time, we assume that the younger emigrants are
likely to continue to work abroad much lomglean the older one$here could be several
reasons including family reunion (as familieg anostly not allowed in the destination
countries), enough money saved, ageing isdabey market restrictions, etc. With no
clear data, we are assuming that 40% ofeéhelso are absent now and are of age 15-19
will be in Nepal in 5 years’ time and the ofldeperson gets the higher are the chances of
returning in 5 years such that the probabibt§9% of those aged 50-54 (see Figure 10).

Figure 10. Age specific probability of temporary absentee population in Nepal in 5
years
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2.4.4 Immigration Scenario

Future immigration to Nepdargely depends on the sizedastructure of the population

who temporarily migrated for labor to countries where the rules are clear about the
“temporary” nature of visa and work permits. For this purpose, we maintained a separate
temporary absentee population. From the idata on destinations of the absentee
population, we calculated thegportion of those who wouldventually return as the
proportion going mainly to countries in the Galid Southeast Asia. At each step of the
projections, the temporary absentee poputatvas projected further by applying the
Nepal specific mortality rates, adding newigrants from Nepal, increasing the size of
absentee population, and subtiag the return migrants. Wapplied the age specific
probability of return as shown in Figut® to the temporary absentee population.

In addition to the returning absenteepulation, the number of immigrants
recorded in the 2011 census of which the migjes women migrating to Nepal due to
marriage or other family reasons, is assumeeble the same as recorded in the Census-
2011.

2.5 Internal Migration

2.5.1 Internal Migration Base Year Estimates

An origin-destination matrix (75x75) beten districts of tofainternal migrant
population from Census-2011 was obtained fiiben CBS. However, district wise age
and sex distribution of internal migrants las not available. We could have used
microdata from the Census-2011 to estimaéedfe and sex specifietails of internal
migration but due to different levels of covgea(sampling in some districts) in the micro
data, it was not possible to estimate agd sex specific internal migration retes

Instead, we used the bi-regional amio developed by Rees et al. (2015) to
estimate 75 sets of the destination specifie agd sex distribution of internal migrants
in all districts from the census report®ividing these numdrs by corresponding
population in the rest of the districts, wstimated age and sexesjfic internal in-
migration rates for each district from rest of Nepal. The bi-regional approach assumes
that the age and sex pattern of the rate ofmialeout-migration to a district from rest of
the districts is same.

By adding these age and sex specific intermgrants in all dstricts, we obtained
the age and sex distribution ioternal migrants betweendtiicts in the whole country.
The age and sex specific total number of irdemigrants between districts reported in
the census was distributed to 75 districtingisthe district spefic distribution of
proportion of internal out-migras (who went to other distrig). As a result, we have a
rough estimate of age and sex specificrmakout-migrants from each district.

9 If the details of a person’s migration status at the destination district are kowavapuld estimate
the origin specific number of migrants by usingper population weights, but the weights were not
available. These population weighted numbers of amigr could be then used as the numerators and
population of the origin districts as denominator.
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2.5.2 Internal Migration Scenario

Under the medium scenario we expect ttet age and sex specific rate of internal
migration will remain constant over tim&his means that the Nepalese population
remains highly mobile and the origin-destination links between districts will remain
intact. We operationalize this assumption by keeping the baseline age and sex specific
internal in-migration rates from the restNépal to each district constant and calculated
age and sex specific internatmmgrants in each district.

As a final step of the projections, thggaegated total in-migrants by age and sex
in all districts that is equal to the total out-migrants were distributed (allocated) to all the
districts according to baseline proportibdsstribution of internal migrants.

2.6 Population Projections for V illage Development Committees and
Municipalities

To project the population struse and rates of the VDCsIMicipalities within each
district that have a larg@opulation size, we applied the cohort component method using
the same set of assumptions for migrationmodtality rates, and the indirect estimation
technique for calculating the CWR to get WieC/Municipalities specific fertility rates
(see Section 2.2). We assumedt tiime future demographi@jectory (fertility, mortality,

and migration) will follow the rate of change of the district that they belong to.

The cohort component method is not mooended for VDCs/Municipalities with
a smaller population size because the demdigagiructure and rates could have been
and were in the past affected by random evenish as natural disasters, local conflicts,
etc. Such an event, as unlikads it might be, happened on"2Bpril 2015 when an
earthquake (also known as ®ba earthquake) witlts epicenter eaf the Gorkha
district at Barpak hithe regional populationitih a magnitude of 8.1 M°and a maximum
Mercalli intensity of IX, killing more thn 8,000 and injuring more than 21,000 people.
In the period after the earthquake aremithin the devastation zone, including
Kathmandu, registered a hightthux of resident populatiomlue to fear of potential
aftershocks, (partial) damage of houses afrdsitructure, and a lack of sufficient supply
with water, food, etc. However, a study fr@engtsson et.al. (2015) showed that many
people permanently left the affted areas to other areasha Southeastern Terai region,
but many new people arrived and producedtable population increase. (Bengtsson et
al. 2015)

Beside the occurring random events, theality of reported data related to
mortality, migration, fertility,and age gives reason for conteParticularly the former
two generally have a high&kelihood of mis- or underrepting. Therefore, we decided
to apply the mortality and miation rates of the distridevel to the small population
VDC/Municipalities, but kept the age-sex stuuet and fertility levels (see Section 2.2)
of the VDC/Municipalities.

As a final step, the resulting populatiprojections for the VDC/Municipalities
were adjusted to add up to thstdict level populon projections.

10 Mg — Surface Wave Magnitude
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3 Results

The total population of Nepal sdeen increasing in the past and will keep increasing in
the future. In the last decade the total popoitahas increased by 3.4 million, from 23.2
million in 2001 to 26.5 million in 2011. In s of natural increase, there were more
births than deaths which would have resulted rapid population rise. However, due to
the recent high rate oémigration, the total populath increased less rapidly than
expected. In this paper we present the mmadscenario for the demographic components
fertility, mortality, international and internahigration, as detailed in Section 2. It
portrays a continuation of curretrtends with a slightly pasve expectation for future
development.

3.1 National Level

Under the medium of the roatenario and as shown kiigure 11, the population will
continue to increase to 30.3 million BP21 and to 34.2 million by 2031. The decadal
increase will be 3.8 million between 2011 and 2021 and 3.9 million between 2021 and
2031, which is a bit higher than what svabserved during 2001-2011. In total the
population in Nepal will increase by 296 between 2011 and 2031, 28.1% males and
29.9% females. In terms of sex differetgjahe female population in 2011 was already
higher by 0.80 million, whereby in this scenaitis expected to increase by 1.26 million

in 2031, mainly due to lor migration of men.

Figure 11. Population projection andhange by sex for Nepal, 2011-2031
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Figure 12 shows the total changes ia ffopulation structurdecomposed into
demographic components. There will b&.7 million births during 2011-2031. The
number of births will be 3 million during eadiithe first three 5-yearly periods, but will
decline to 2.7 million in the last 5-yearly period. Despite this assumption of a fertility rate
decline, there will be no decline in the numbébirths due to the increasing number of
women entering the reproductive age, which watltweigh the fertility rate decline. The
number of deaths will stairicreasing in the future from 0.9 million during 2011-2016 to
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1.1 million during 2026-2031. This can be attributethrger cohorts getting older, again,
outweighing the declining rates of mortality assumed for this scenario. Together, the 5-
yearly natural population growth (births mindisaths) will slowly écline in the future,
starting with 2.1 million at the beginning1d million by the end of the projection period.

Figure 12. Total population change by agraphic determinants for Nepal, 2011-2031
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At the national level, international migian will play an important role in the
demographic composition of Nepal ansl the second most common occurring
demographic event, after about 3.0 million birth events, with more than 2.6 million people
changing their migration status duringetiperiod 2011-2016. Both, the numbers of
migrants entering and leaving the countrye hrgher than the numbef deaths in all
projection periods. The pagécade (2001-2011) could be watlaracterized as a decade
of emigration when the stream of people lag\the country increased rapidly. This trend
will continue in the current decade (1.8lion in 2011-2016), but we expect a decline in
the total number of emigrants in the future.

The period 2016-2026 will be characterized “bgturn-migration” from the
Middle East, Malaysia and few other countrigkis is well embedded in our assumptions
for immigration, as the number of returngrants will be 1.1 million in the period 2011-
2016 and will increase to 1.3 million during the period 2011-2031.

In summary, the total population gain will peak during the next decade (2016-
2026) and will then start declining. By extemglithe projection horizon, we were able to
foresee whether the population will continuedeecline in the future, the most likely
answer is'yes”.

3.1.1 Fertility and Mortality: Age and Sex Structure

The shape of the age structure of populatioNe&ybal, as shown in Figure 13 is no longer
a pyramid due to the declining number atthss during 2001-2011. The rapid decline in
the number of births (4.1 million in 1998-2001 to 2.6 million in 2008-2011) outweighed
the increasing number of women entering odpictive age. At the same time, this was
the period when, in the framework of thidlennium Development Goals, governmental
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and international efforts increased to reelwearly childhood mortality and morbidity,
improve overall health and achieve impements in primary level education.

Figure 13. Total population by age and sex for

| Male: 12.8m | IEEEEE SIS [ R
| mae 120m (R fomoment

]
w
+

| 8589 |
80-84
75-79
70-74
65-69
i 60-64
o 55-59
50-54
4549 |
Il 40-44
35.39 :
3034
25-29
20-24
11519
05-09 |
~R

0 0.5 1.0 1.5 20

However, our projections show thahe number of women entering the
reproductive age will increase from 2011 and 2016 outweighing the decline in the TFR
resulting in higher numbeof births during 2011-2016 compared to 2006-2016 (see
Figure 14). The TFR level declines from 2H8ldren per woman in 2008-2011 to 2.30 in
2011-2016but a much higher number of women will enter the reproductive ages 15-19,
20-24 and 25-29 and this will continue for the next 5-yearly period 2016-2021(see Figure

14 and Figure 15), and later will start tectine slowly (Figure 16 and Figure 17).
Figure 14. Total population projection by age and sex for Nepal, 2016
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Figure 15. Total population projection by age and sex for Nepal, 2021
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While the shape of the bottom of the g@yid is directly linked with the age-
structure of females in their reproductiveeaghe age structure at the middle of the
pyramid is impacted by migration assumptiqfggure 13 to Figure 17) that show a
continuation of the migration trend in the past decade i.e., a very high rate of male-
migration for reasons of employment. Aysificant proportion of males aged 20 to 49
was not in the country at the time of tensus 2011. Figures 16 and 17 show that in the
medium scenario the scraping of the mélem the pyramid for emigration reasons will
continue in the future. However, due to return migration the number of older adults will
start to rebound and by the age group 50-54 the sex ratio will be again balanced. In case
the wage differences between Nepal anddiéstination countries will remain high and
the political situation does not prove, it is likely that the ta of return migration could
be smaller resulting in a large number of absembales in the country also at older ages,
but this would be introduced as factor foother scenario for international migration.

Figure 16. Total population projection by age and sex for Nepal, 2026

95+
I 9094

8589 |

8084 1

Loaligl . SR AREEES R SN
70-74 [ '
65-69 '
i 60-64
] 5559

50-54

45-49 .
 soes EEEEEEEEE

] 3539
3034 1
2529 |

20 1.5 4 0.5 0

21



Figure 17. Total population projection by age and sex for Nepal, 2031
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3.1.2 International Migration

Under the medium scenario, Figure 18 anguFe 19 show the aggregated age and sex
distribution of emigrants from Nepaluring the period 2011-2016 and 2026-2031
respectively.

Figure 18. Projected emigrants by age and sex for Nepal, 2011-2016
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Figure 19. Projected emigrants by age and sex for Nepal, 2026-2031
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Our assumptions regarding the immigoatirates for the future as well as the
method applied are unique. We expect tjoas about the likelihood of our projected
scenario that we want to anpiate. As mentioned earlier Bection 2.4.4, due to the lack
of data regarding retn migrants and since the pra@seof return migration is a new
phenomenon that is currently unfolding, assumed a plausible bad-hoc immigration
scenario. For each district we maintairted population age and sex structure of the
absentee population who are likely to return. A hypothetical set of age specific
probabilities of return were assumed, startiniip a value of 0.4 for those absentees who
are aged 15-19 at the beginning of a 5-yeprbjection intervato 0.99 for aged 50-54
(see Figure 10 in Section 2.4.3). Usitlge district specific absentee population
distribution and the age specifprobabilities of return, we calculated the age and sex
specific distribution of immigrants for each district and aggregated those numbers for the
whole country (see Figure 20 and Figure 21).

Figure 20. Projected immigrants by age and sex for Nepal, 2011-2016
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Figure 21. Projected immigrants by age and sex for Nepal, 2026-2031
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3.2 District-Level

Under the medium scenario, in the n@gt years, betweeP011 and 2031, population
growth at the district level will rangom depopulation by -26% in Khotang to an
increase by 86% in Kathmandu (see Figure PRgse estimates do not consider random
event that might occur, such as the aljeaoted earthquake in 2015 (see Section 2.5), as
this would go beyond the scope this paper, but we remarkhat this would be an
interesting analysis for the future. Altogeththis scenarioxpects the population to
decrease in 21 districts and terease in all other 54 districts.

The simple increase of spatial granulafiym national to district-level empowers
us to identify differential popation growth in regions. Majopy the projection results on
district level shows remarkable spatiaffeliences between gramg districts in the
Southern Terai region, WesteHill and Mountain regionsgnd the districts Kathmandu
and Kaski with flourishing central cities. Qhe other hand the Northern and Eastern
Mountain and Hill regions will lose population, mly due to internatnal, and rural to
urban migration within Nepal.

Figure 24 shows the top 10 districtghere the population will increase
significantly by more than 40%. All shown dists are destination districts with the
highest level of current inteal migration and contaimajor urban areas such as
Kathmandu, Bhaktapur, Lalitpur, Rupandehi (with Bhairahawa/Butawal), Banke
(Nepalgunj), Kaski (Pokhara), Chitawan (Eganghat/Bharatpur), Kailai (Dhangadi),
Kapilbastu (Lumbini), and Kanchanpur (Bfdatta). In many of these districts the
fertility level is verylow. Therefore, internal migtian is mainly responsible for the
population increase in these districts.
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Figure 22. Population change in Nepal'srdits under the middle dhe road scenario,
2011-2031 (in %)
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Figure 23. Relative Change of Population in Nepal’s districts from 2011 to 2031
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Figure 24. Top 10 populated districts in Nepal, 2011-2031 (in %)
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Figure 25 shows the bottom ten least pomdadistricts, where the population
will decline by more than 10% and up to 26%. & them are hill-districts with a high
level of internal and international out-migican, and a moderatelyigh level of fertility.
Under the medium scenario, we assumetti@turrent trend of high level out-migration
will cause further depopulation of these districts. Improvements in the infrastructure, such
as road and track constructi@ne considered to be essential stimuli for the economic and
demographic development of these regionsrder to connect them with other parts of
the country. On the contrary, improved infrasture can have ¢hexact opposite effect
as roads and tracks can augment the outfibthe population from these areas that aim
to get access to a non-agricutbjob market or education.

Figure 25. Top 10 depopulating districts in Nepal, 2011-2031 (in %)
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3.2.1 Age and Sex Details: Three Typical Districts of Nepal

In this section, we present three for Nepaical districts in their age and sex structure
top 10 populated districts (s€egure 24), districts withetlining population (see Figure
25), and the group with average populatioarayes. Figure 26 shows Kathmandu as one
example of the top 10 populated districts.th¢ starting point of our calculations, in
2011, the age and sex structure of Kathmaadiiamond shaped stead of a pyramid,
fertility has declined significantly in the pasind the district is one of the favorites for
internal in-migration (Panel A). These distd will continue to attract younger migrants
and due to a leveling (and slawversal) of fertility at the lowest level (assumed TFR
level of 1.5 children per woman), the shapf the population distribution will change
(Panel B). The change in age structure heg effects on the median age that in case of
Kathmandu will increase from 25.8grs in 2011 to 34.3 years in 2031.

Figure 27 shows the age and sex disiion for Khotang, representing the
second group of districts with declinipgpulation Figure 27. The population structure
is unique in terms of two aspts: Firstly, the fertility rates are declining, and secondly,
there is a high level of out-migration.itWthis continuous combination, the overall
population is expected to shrink and wilivieaa non-symmetric age and sex structure
(for e.g. see Figure 27, panel B) with glmer sex-ratio for women in ages between 15
and 40.

The third set of districts is representedehiey Kalikot in Figure 28. The level of
both international and internalt-migration is low and the level of fertility is relatively
high. With the continuation of the current Ieeé migration and the moderate decline in
fertility, the population will keep increasingnd the shape of the age and sex structure
resembles a pyramid with a larger base.

Figure 26. Empirical (2011, Panel Aycprojected (2031, Panel B) age and sex
distribution of Kathmandu
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Figure 27. Empirical (2011, Panel A)aprojected (2031, Panel B) age and sex
distribution of Khotang
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Figure 28. Empirical (2011, Panel A)cprojected (2031, Panel B) age and sex
distribution of Kalikot
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3.2.2 Births: Relative Change to Earlier Period

Figure 29 shows the top 5 (Panel A) and botfo(Ranel B) districts in terms of changes
in the number of births relative to earligeriods. Among the top 5 districts the number
of births will be higher irthe second projection period(016-2021) compared to the first
period (2011-2016). Despite the inherent asgionp about diminishing fertility in the
medium scenario, the number of birthshigher due to migrain of young women in
their reproductive ages to urban centerthia third projection period (2021-2026), only
three districts in Kathmandu Valley will Y& a higher number of births. Merely
Kathmandu is expected toave a higher number of rths in consecutive periods,
including 2026-2031, due to a larger numb&women in their rproductive ages and
slightly increasing fertility.

Similar patterns can be observed amorg libttom 5 districts, where due to a
diminishing number of womeim their reproductive ages (nmly due to migration) and
a declining rate of fertility, the number of birtissdeclining faster. In these districts, we
also found high level of internal out-migration.
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Figure 29. Relative change in the numbebidths (top 5, Panel A, and bottom 5, Panel
B, districts)
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3.2.3 Deaths: Relative Change to Earlier Period

Figure 30 shows the top 5 (Panel A) and botfofRanel B) districts in terms of changes
in the number of deaths relative to earlier pasi It strikes, that the top 5 and the bottom
5 are the same districts as in the case didiihis has to do with increasing cohort sizes
due to high rate of internal in-migration dnstricts in Panel A whereas all districts in
Panel B are losing population due to emigratmd internal out-migration. This is an
implication for a higher need of health careime set of districts compared to lower need
in the others.

Figure 30. Relative change in the numbed®dths (top 5, Panel A, and bottom 5, Panel
B, districts)
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3.2.4 Internal and International Migration

Figure 31 shows the total number of internagrants between districts during the 5-
yearly periods throughout the projection peti We assume that the overall rate of
internal migration will remain constant. Thate is considerablizigher for women and
the reason is marriage. Although the rate ofrirbmigration in our scenario will remain
constant, the increasing number of peopliaéclassic “migration-ages” (15 to 34 years)
will lead to an increase of the number ofjmaints (see for e.g., Figure 32 and Figure 33).
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igure 31. Total number of internal migrants in Nepal, 2011-2031

700

56

6!
I 625 645 :
577
500
400
300
200 -
100 -
0 L L

2011-2016 2016-2021 2021-2026 2026-2031
= Male ® Female

o
3

Population by sex (in thousands)

Figure 32 shows the age and sex distributibmternal migration flows for high
in-migration districts for the example of #anandu (which has the highest number of in-
migrants) in the period 2011 to 2016 (inflows in Panel A and outflows in Panel B).
Kathmandu receives more males than feméi@s other districts, together the sexes
amount to 308 thousand, while a relatively small number of people actually leave for
other districts. The age distribution of th#lows suggests that the main reasons are
education (high school and wersity) and employment.

Gorkha district on th other hand represents thosstritits that are losing their
population in the course of internal migratidrne age and sex distribution, as seen in
Figure 33, resembles a reversed-panel of Figure 32 for Kathmandu, which has positive
net migration. Females are more actively migrating from Gorkha than males.

The set of bar charts in Figure 34 shdhetop 5 (Panel A) and bottom 5 (Panel
B) districts with inflows of internal migmts. If the current rate remains, Kathmandu
district will continue to gain a relativelygin number of migrants. The other four districts
in Panel A also have one owore big urban centers thatratt population and will most
likely show further population ineasing the future. The distridtsat will gain very little
through inflows from other districts, as shoinrPanel B, are all ithe mountain regions.

The set of bar charts in Figure 35 shdhetop 5 (Panel A) and bottom 5 (Panel
B) districts with outflows toother districts. In Panel Agxcept of Pyuthan, which is
located in the Mid-Western Hill Region, alther districts are located in the Eastern
Development Region, whereby Siraha andrdhg are located in the Southern Terai
Region, Udayapur in the Hill Region, and Taplejung in the Mountain Region. The relative
close distance to the economically strongh®@andu Valley might works as a pull factor
to these districts. Under the medium scenavieen assuming the current rates of internal
migration are kept, the outflows will increaseall districts. The reasons are most likely
the number of people in the agegh a higher rate of migtion will remain high, and
when the absentee population retthey are likely to settlen nearby urban centers.
Overall, Nepal will continue to have amcreasing number of people migrating and this
will have an impact on the populatiozeiand structure of the districts.

The final set of bar charis Figure 36 shows the expeciaternational migration,
represented as absentee population, by disi¥ith the explicit assumptions of declining
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emigration rates after the period 2011-2016 (see Section 2.4.2), all districts will see a
future decline of absentee population.

Figure 32. Age and sex distribution of imtal migrants (inflows, Panel A, and
outflows, Panel B) in Kathmandu, 2011-2016
Panel A (inflows) Panel B (outflows)

5+
Male: 21.8k
[ Maie: 173,61 v 208 | %094

| B5-B9
B0-84
7579
7074
65-69 |
60-64 |
5559 |
50-54 |
4549 |

35-3% |
3034 B
2529
20-24 B8
1519 I8
1o-14
0509
00-04

(=]
o

500 400 300 200 100 100 200 300 400 500 400 300 200 100 100 200 300 400

o
o

Figure 33. Age and sex distribution of imeal migrants (inflows, Panel A, and
outflows, Panel B) in Gorkha, 2011-2016
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Figure 34. Inflows of internal migration (top 5, Panel A, and bottom 5, Panel B,

districts)
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Figure 35. Outflows of internal migratigtop 5, Panel A, and bottom 5, Panel B,

districts)
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Figure 36. Absentee population (top 5, Pakednd bottom 5, Panel B, districts)
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3.3 VDC/Municipalities Level

The population projections for the VDC/Municlipalevels have been conducted for the
period 2011 to 2031, but due to the oftenlp@pulation size (especially in Manang and
Mustang) and with time increasing uncertainfythe projection outcome we will show
here only the projection up to 2021. The resshisw that, while many units closer to the
urban areas, district centeasd in the Terai region areigeng in population size, many
other units mainly inhe remote hills and mountaingdosing populatioand these trend
of depopulation will continue. Due to aryehigh rate of migration (internal and
international) many such remote units aheady losing populain, mostly the young
ages, and their return is less likely. Howevers unlikely that such a return migration
will be significant because the populationllwmost likely continue to migrate to
established or new urban centers where thodern services (education, health,
employment etc.) are readily available.

A comparison of different spatial gralarities of the population projection
outcome shows that a more detailed loothatsubnational populat projection can be
important for further investigation. Figure 8ffows the relative change in population size
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in the VDC/Municipalities from 2011 t8021. Some Mountain VDC/Municipalities of
Dolpa, Humla, Manang, Mugu, and Mustang and the Hill regioi@eatral and Eastern
Nepal see population losses. Comparing this map with the distridt results for the
same period in Figure 38 we get a completifferent picture, with Dolpa, Humla and
Mugu in the Mid-Western DR experiencing a ptation increase on sfirict level, while
the Northeastern districts see their popalatileclining. Hence, the differences within
districts vanish on digtt level due to a lgher weighting of VD@nunicipalities with
higher population size.

This phenomena is known as Modifial#leeal Unit Problem (MAUP) that can
best be illustrated by ¢hEastern Development Regiowhere the area-wise large
VDC/Municipalities in the Northern mounteaus region with a smaller population size
show a population increase, while the higher pateal but smaller areas in the Hill region
decrease as many people are emigrating to the urban centers within Nepal or abroad. This
area-wise small areas outghithe mountainous regions pgpulation size and therefore
have a higher impact on the population depment of the superior districts.

A closer look at different spatial leigeis worthwhile for more precise
information, also the different period-spiecitrends give important insights. While
Figure 37 shows an overwhelmingly increase¢he population ge from 2011 to 2021
of 86.9% for all VDC/Municipalities, the piate changes when looking at the time frame
2016 to 2021. In this period only 67.4%show a population incredsle, the remaining
32.6%, which are mainly located in the Maaint and Hill regions of Nepal, show a
population decline (se€igure 39). This decline magot be visible in the overall
projection period from 2011 to 2021, but will stdikely be a driving development factor
in the coming years, even beyond 2021.

Figure 37. Relative Change of Popuatin Nepal’'s VDC/Municipalities, 2011- 2021
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Figure 38. Relative Change of Population in Nepal’s districts from 2011 to 2021
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Figure 39. Relative Change of PopulatioNepal’s VDC/Municipalities from 2016 to
2021
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4 Conclusion

In this Working Paper, we explainethtdata, methodology, amesults of population
projections for Nepal, its 75 districts ambre than 4000 units of VDC/Municipalities

for the time period 2011-2031. We projectedgbpulation for a single medium scenario

that can serve as a baseline scenaripdiicy discussions. The model produces results

for the age and sex structure of the population as well as the age and sex specific number
of deaths, births, and flows of internahd international migtion. The age and sex
specific fertility, mortality (life tables), and migration rates are also a bi-product of the
process and can be used to build altéveascenarios by altering specific rates of
interests. The projection model is set in Excel-VBA such that more scenarios can be
applied with ease.

Apart from the development of the modék results of the medium scenario give
an insight of the potential demographic future of Nepal. The likelihood of such a scenario
is beyond the scope of this project; howeves,résults can quite well serve as a baseline
future if current trends comie. Having said that, the resutis the near future term 2016
or even 2021 can be treated more as ractst because the w@mtainty about the
demographic events happening in the neauréuis small. The uncertainty around the
projected values is generally smaller for thgés administrative iggons compared to the
smaller units, for example Nepal vs. district level and district level vs.
VDC/Municipalities levels.

The demographic future of Nepal willegrly depend on the future course of
migration, both internal and internationahd largely on the future developments and
events impacting migration rates within amgtside the borders ddepal. In the past,
Nepal’'s demographics were mostly affectdevents in Nepal and to some extent in
India. Today, developments ather countries add to thistexnal influence. Therefore,
while speculating about the demographic fataf Nepal, onelsuld include a broader
picture of the events and expectations atittiernational level. Some examples are the
recent global financial problems affecting the labor demand in the construction industry,
the global impact of the crisis in Syria/lraq, or the future of'ihake in India” project
of Modi’'s government on the availability of more and differgmpies of jobs in India.

The assumptions about return migrationaénoc but an impaant feature of our
projections. International migration is oftenther ignored (for g@. in the official
projection of CBS) or if considered the agattern is assumed to be constant, which
cannot be true in case of Nepal considetiveyeturning absentee pdation in the future.
Basically, Nepal will be losing young and lesgerienced people foreign countries,
and, with a time lag, gain older and more eigreced people asten migrants. This
might be a win-win situation if the gain in hamcapital along with the gain in financial
capital (as personal savings from remittances) are invested in Nepal contributing to
economic growth, increasing education and stahdéliving. It ishowever a challenge
for the government and society as a whieprovide an environment where return
migrants can come back and kick-start ithigelihood without mucHhlifficulty in terms
of legislation, public achinistration, infrastructure, etc. If such an environment can be
developed, it might also impact the emigratrate negatively, as new jobs with better
pay and prospects might aldgabe available in Nepal.

The other demographic aspect that will dgaffect Nepal is the future prospect
of declining fertility which is partly drivetoy migration. With more women wanting to
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leave Nepal, there will simply be less bt and those women wistay are likely to not

want to have more children either becatlsgir husband is not around or simply the
desired family size is smaller. With the increasing level of education and the experience
from other countries that have gone through this transition, the future fertility assumed in
the medium scenario is quite likely.

Finally, the mortality situation will alskbe better in the ture through better
health care facilities and related efforts in awareness raising and education. With less data
on this demographic determinant we rel@dUN expectations. A clear message is the
gender gap in mortality (see Section 2.3), wigcim favor of women, suggests to revise
health policies in the future.

In the future our projection model shdlle extended by adding other important
sources of heterogeneity, such as edanati attainment. There should be a serious
attempt to democratize the data situatioreblgancing the registration system as well as
allowing quick dissemination of data by the government.
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