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Luigi Einaud Research Background

« Defining internal migration in
China

* people who currently reside in
one place but have their
household registration in
another county (city or district)
and have left their registered
residence for more than 6
months.

e 274 million rural migrant
workers in 2014, the majority of
them have urban destinations.
They help to fuel China’s
skyrocketing growth in the past

Source: http://www.globalpost.com/dispatches/globalpost-
30 years. blogs/rights/china-finds-creative-ways-address-income-inequality

23 June 2016 2 oristol.ac.uk



Four categories of inter-provincial migration:

According to 2010’s census data, 261 million total
migrants in 2010, and among them 86 million are
Inter-provincial migrants, with 930 migration
streams (population movement from an origin to a
destination) formed.

e Rural-urban migration stream (44.24%)

* Rural-rural migration stream (29.97%)

« Urban-rural migration stream (3.42%)

« Urban-urban migration stream (22.38%)
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Ce_:ntro

Luigi Einaudi Rural and urban household income disparity:
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Literature review

* Regional income inequality and
migration

* regional income disparity is the main
reason for internal migration (Ye, Wang
et al., 2013).

* Internal migration plays a significant
role in shaping regional inequality
(Jenicek, 2010).

It has not been done to analyse the
relationship between different migration
streams simultaneously.
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Literature review

* Gravity model in modelling migration in China

« gravity models have been the most popular models to
predict migration flows (Fan, 2005), and its extended
forms have much potential in explaining migration
(Christian and Braden, 1966; Claeson, 1969; Johnston,
1970; Ginsberg, 1972).

 In contrast, studies using it to directly model China’s
Internal migration flows are relatively scarce (Fan, 2005).

it has not been done to use segment rather than total
populations to analyse specific migration flows.

* |t has not been done to include rural-urban income
disparity rather than GDP to analyse internal migration.
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Main Research Questions

How does inter-provincial migration
change between 2000 and 2010?
|_

ow origin/destination segment rural
and urban populations, affect different
Inter-provincial migration streams
differently?

* How origin/destination rural/urban
Incomes affect different migration
streams differently?
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Chinese national censuses in 2000 and
2010

« Short form data and long form data (10%
sampling of the whole population).

« 930 inter-provincial migration streams are
formed in each year’s short form data,
being used to investigate upon the
longitudinal change from 2000 to 2010.

« 897 inter-provincial migration streams,
with detailed rural/urban origin and e
destination information in 2010’s long
form data, are used to analyze the
relationship between different migration
streams simultaneously.
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China Statistical Yearbook in 2001 and
2011

« the average per capita income for urban and
rural households on the provincial level.

 regional-specific price deflators instead of a
common deflator for all provinces.
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tigt Einaudi Va.”a.bles

Dependent variables units Independent variables units

origin-destination

interprovincial migration 000s persons . 000s m
distance
) i origin urban
urban-rural migration 00s persons g ) 000,000s persons
population
. . origin rural
rural-urban migration 00s persons g i 000,000s persons
population
rural-rural migration 00s persons origin urbanincome  000s yuan
urban-urban migration 00s persons origin rural income 000s yuan

destination urban

) 000,000s persons
population

destinati |
estination rura 000,000s persons

population

destination urban

) 000s yuan
income

destination rural

. 000s yuan
income
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Ce_;ntro

=it Calculation of Dependent Variables
uigi Einaudi
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Methods

Gravity Model of Migration

*When migration itself is directly modelled, gravity model is
quite special as it could incorporate both origin and
destination factors into the model.

Linear regression

*It is used to predict the value of one response from a set of
predictors, i.e., interprovincial migration in 2000 and 2010.

Multivariate Linear Regression

*Analysis of the relationship between different migration
streams simultaneously in 2010.
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Methods - Gravity Model of Migration

The Extended and Enhanced Gravity Model of Migration
 The extended and enhanced form of the gravity model,

a,_ar b1 bz
ir plu p]'l"p]u If11f21911.92

c ir iujr “ju

mij =k
Where,
* k,a;,ap by, by, 1,1, g, and g,,are parameters;
« my; Is migration flow between place i and place |;
* p; and py, are the rural and urban population of origin i;
* pjr and p;, are the rural and urban population of destination j;
* [; and I;,, are the rural and urban household income per capita
of origin i;
* I and [, are the rural and urban household income per capita

of destination j;
* d;j is distance between place i and place |.

-China’s internal migration is highly directional and economically driven (Fan,
2005).
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Taking logs on both sides — model used in this study

logm;; =

logk + a;log p; + aslog p;,, + bqlog pjr + b,log Dju —
clogd;; + filog I, + fylog Iy, + g1log Iy + galog Iy,

-Adding economic inequality in the equation - China’s internal
migration is largely economic-induced,;

-Decomposing total population into segmented urban/rural
populations in the model - more relevant in migration studies in
developing countries;

-Taking log on both sides - the mathematical assumption that
migration flows have a Poisson distribution.
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Results

Model comparison — linear regression models without taking logs

FParameter 95% Confidence Interval
hodel B Std. Error t Sig. Lower Upper
Bound Bound

origin urban

population 1153.473 1871118 g S0 0538 _4825.629 2518.683 . Ad . usted R2 for 2000
Eggm;ﬁ;ﬁ' 1620.645 458508 3,530 =0.001 720.606 2520.683 ) J ) )

destination urban 8543.815 1871119 4570 =0.001 4871.659 12215.970 Inte rp rovinci al

population . . .

destination rural -351.475 455 608 arg D4sa -1251.513 S45 554 m Ig ration Is 0 143’

population

2000 int incial H
migra{?oﬁrpm“m'a distance -29.193 5.972 2250 D001 -46_ 802 -11.585 [ Adjusted R2 for 2010

origin urban

‘ 7158.214 TE08.751 ooog D358 -22479.420 8162.794 . . . I

neems |nterpr0vm0|a

origin rural income S906.455 15647.030 0.220 0752 -30E59.190 42502.100

?n'i?ir';g“"" urban S1622.010 TEO8.751 6.610 =0.001 36300.900 650943.120 m Ig ratl onis O . 192 ’
reamation rural -66802.260  18647.030 5 gqn <0001 ypau07 ggp 30206810 b The resu |t ShOWS that
canstant 45326220 =0.001

129019100

Z77aTa. 00 100084300 the linear regression
E;g:‘la‘ﬂgﬁ'“ 7850402 2612488 | 5,0 0253  -8117.532 2136.725 mode| W|th0ut tak|ng
origin rural 3439308 841180  4.080 <0001 1788455  5090.163 logs on variables
could not explain
*; gzﬂ‘r;ﬁ‘;:‘ rural 557.548 FO5.603 1.220 D224 _s25.930 2242 825 | nte rp rOVi nc | aI

destination urban

population 17445 650 17395 620 0,970 0330 -17675.3220 52566.620

2010 interprovincial

migration distance -58.578 13.768 sosg <0001 -85.508 -31.550 . . ”
crigin urban 24154.920 T3IT1.542 - 0.001 38631910 9697 .929 Ig ratlon Very well.
income - = . 3.250 - - . e
origin rural income 35879.490  14141.540 2.540  0.011 8226.069 63732.910
?nif'r'ggtm" urban 38747 .600 7253.301 5340 <0001  24512.670 52982.540
destination rural -
il -33959.620  13713.500 o, ... 0013  -60872.950 -T046.245
" iy - - (=1
constant ass741m0p 175037000 L oo D042 oo oo 12223 490
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Results

2000 and 2010 comparison - short form data & enhanced and extended gravity model

Parameter Std 95% Confidence Interval
Model B : t sig. . N
Error Lower Upper °
Lower  Upper 2000 interprovincial
2000 interprovincial . .
migeation ———— migration model
origin urban population I 0.166 | 0.113 1460  0.144 0.057 0.388 ; 5
origin rural population : 0.943 : 0083 11370 <0001 0780 1.105 (MOdel 1), adJUSted R
destination urban 1 H .
bopulation : 0.636 : 0113 5610 <0001 0413 0.858 IS 0.653;
destination rural 1
t j 0017 ! 0os3 0200 0839 0146 0.180 . .
lat
population P ) « 2010 interprovincial
distance I oo § 0067  ,oaip <0001 1228 -0.965 ] )
e }
origin urban income I : 0.322 -3480 0.001 1.749 -0.487 mlgratlon model
1 .
origin rural income | 0.492 : 0272 1810 0071 0.042 1.025 (MOdel 2), adJUSted R2
destination urban 1 .
fos e | 2002 : 0322 6230 <0.001 1.371 2633 is 0737’
destination rural income: 0155 1 0272 0570 0569 -0.379 0.689
constant : 3.050 : 0912 3350 0.001 1.261 4839 e both of the linear
2010 interprovincial I 1 . d I
migration 1
origin urban population : 0480 1 0091 5260 <0.001 0.301 0.659 regression moaeis
i .
origin rural population : 0669 | 0077 8720 <0.001 0519 0.820 predICt the dependent
- 1 . . e
destination urban
Cepuletion I 042 | 0031 10330 <0001 0763 1122 variables S|gn|f|cant|y
destination rural | . . .
population I ogg j 0077 40 <0001 D40 0TS well, indicating the
: - - ..
distance : 1002 | 0053 g4 <0001 -1.106 -0.899 mOdels are Stat|st|Ca"y
- ) -1
origin urban income | 0377 -4550 <0001  -2.455 0.974 :
j 17is | precise and could
origin rural income I 0104 | 0289 0360 0720 -0.463 0.671 lain int incial
o 1
ﬁa‘mzt"’" urban | 4327 : 0377 11470 <0.001 3586 5.067 eXplain Interprovincia
- . . .
destination rural income 1 14_3? : 0.289 -4970 =0.001 -2.004 -0.870 mlgratlon In 2000 and
I .
constant 1 0545 : 1052 0520 0604 1519 2.609 2010.

23 June 2016 16 bl’iSTOI . aC.Uk



Results

2000 and 2010 comparison — short form data & enhanced and extended gravity model

— 0.943 0.166 0.017 0.636 0.492 —-1.118 0.155 2.002 —-1.096
MZOOO =21.117 X Por X Pou X Par X Pau X Ior X Iou X Idr X Idu X d

_ 0.669 0.480 —0.330 0.942 0.104 -1.715 —1.437 4.327 —-1.002
M2010 = 1.725 X Por X Pou X Par X Pau X Ior X Iou X Idr X Idu X d

Where,

*  M,400 is the number of migrants from origin province’s rural to destination
province’s urban areas in 2000;

*  M,410 is the number of migrants from origin province’s rural to destination
province’s urban areas in 2010.
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Results

2000 and 2010 comparison — Changes in interprovincial migration for every time’s increase in
dependent variables in 2000 and 2010

Parameter Changes in dependent variable

2000 2010 2000 2010
origin urban population 0.166 0.480%" 1.122 1.395
origin rural population 0.943""  0.669™" 1.923 1.590
destination urban population  0.636™*  0.942* 1.554 1.921
destination rural population 0.017 -0.3307" 1.012 0.796
distance -1.096™* -1.002"** 0.468 0.499
origin urban income 1118 -1.7157~ 0.461 0.305
origin rural income 0.492 0.104 1.406 1.075
destination urban income 2.0027 43277 4.006 20.070
destination rural income 0.155 -1.437 1.113 0.369
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Luigt Einaudi RES U |tS

Migration stream comparison — 2010 long form data & multivariate linear regression

Parameter 95% Cenfidence Interval
Model B Std. Error t Sig. U
Lower Bound B{?L?:dr
. R
origin urban 0635 |1 0.079 8.02 =0.001 0.479 079
pqp_ulallon 1
origin rural 1016 | 0.064 2.49 0.013 0.034 0.286
Sestmaton | I
urban 11037 | 0.079 13.18 =0.001 0.883 1182 b |\/|Od6| 3, Urban-urban
population 1 1
P tinati . .
ruersalma o : 0.438 : 0.054 -6.85 «0.001 -0.563 0312 mlgratIOﬂ Stl‘eam,
ban- population .
EF_DZE_ distance :0.554: 0.043 -19.78 =0.001 -0.939 -0.769 adjusted R2 = 0718’
migretien orgin urban 12285 | 0.313 721 <0.001 2.872 -1.643
morvel fae ] o s oo oess 158 * Model 4, urban-rural
destinati 1
uftfalrr:alon ] 3.738 : 0312 12 «0.001 3127 4349 ml ratlon Stream
incol_'ﬂe_ 1 1 g ]
destination
o - - - djusted R2 = 0.566;
I 1.42 0.24 502 0.001 1.801 095
e 12 ) adjusted R = 0. ;
constant 5585 1 0.869 6.43 «0.001 3.88 7292
i * both multivariate
origin urban 1 1 . .
popultion j 0804 i 0.104 77 «0.001 0.599 1.009 I|near regreSSIOn
origin rural Loz 1 0.085 1.42 0.156 -0.046 0.286
population 1 1 .
estnation | models predict the
urban § 0249 : 0.104 24 0.018 0.046 0.453
population H
Semation 11 dependent variables
rural loz13 | 0.084 2.52 0.012 0.047 0.378 . L.
population 1 l f I ”
”mrigsr'gt'ig:a' distance 11045 | 0.057 -18.37 <0.001 -1.157 -0.933 Slgnl Icant y we
origin urban : 1481 ] 0.413 381 <0.001 2.301 0882 (p:O 0000)
income 1 . .
f:;%;;”ra' : 0.087 : 0216 -0.21 0.832 0687 0.553
destination 1
urban 12417 ! 0.41 5.80 «0.001 1612 3223
income 1 1
destination 1
rural I gsa 1 0.318 -2.82 0.005 -1.51 -0.269
income 1 1
constant Tz 1 1.145 5.80 «0.001 4501 3.007
_________________________________________________ e
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Migration stream comparison — 2010 long form data & multivariate linear regression

Parameter 95% Confidence Interval
Muodel B Std. Error t Sig. ]
Lower Bound Bpp&r
I___I ound
. 1 1
origin urban g o7t g 0.116 061 0.54 -0.298 0.156
po_p_ulalmn I I
‘sgg'unla':;:' p 138y 0.054 1452 <0.001 1477 1545
destination 1 1 o MOdeI 5, rural-urban
urban J 087 | 0.115 5.98 <0.001 0.461 0812 . .
population oo migration stream,
rural 0219 0.093 235 0.019 0.402 0.036 .
poputston 1~ 1 adjusted R? = 0.711;
ﬁim"”.m“” distance 1 oszol 0.063 4574 <0.001 1.115 -0.368 !
gration o o 1 1
origin urban 3535 0.457 774 <0.001 -4.431 2638
i B - Model 6, rural-rural
v § 102 i 0.35 2,89 0.004 0.325 1699 . .
destination
urban : 4.455 : 0.455 2.3 <0.001 3.563 5.347 mlgratlon Stream’
somaten 11 adjusted R? = 0.634;
rural 1-10841 0.35 31 0.002 .77 -0.397 !
income 1 1 ) )
constant : 6.045 : 1.265 477 <0.004 3.56 5535 ° both mul“vanate
I I I- -
‘;zg:‘la‘:;;’s“ : 0316 : 0134 2138 0018 0.053 0578 Inear regreSSIOn
- I .
{Sﬂﬂ'unlsf:;? : 0.954 : 0.108 281 <0.001 0.741 1167 mOdeIS pred|ct the
destination
j oses | d d labl
;;tmamn i 0.586 1 0.133 441 <0.001 0.326 0.847 epen ent variaples
destination 1 1 . -
rural ] 0.036 | 0.108 0.33 0.741 0178 0.247 S|gn|f|cant|y We”
population 1 1
ﬁl':rgtfo";' distance : -1.302 : 0.073 47.88 <0.001 1.445 116 (p:OOOOO) .
origin urban § 0951 0.528 1.8 0.072 1,887 0.086
Income
oginrural 1 5,01 0.4D4 2.59 0.0 134 -0.252
income 1 1
destination 1 1
urban ] 3457 | 0.525 6.58 <0.001 2426 4.489
Income I I
destination
rural I gsgasl 0.405 232 0.021 1.732 0.144
income 1 1
constant :_5.395 : 1.466 368 <0.001 2517 8.272
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Results

Migration stream comparison

_ 0.160 0.635 —0.438 1.037 —2.258 1.119 3.738 —1.420 —0.854
My, = 2.666 X p,; X Dou X Dar X Pdu X Ioi; X oy 77 X gy ™" X gy Xd

— 0.120 0.804 0.213 0.249 —-1.491 —0.067 2.417 —-0.890 —1.045
Mur = 8.534 X Por X Pou X Par X Pdu X Iou X Ior X Idu X Idr Xd

— 1.361 —-0.071 -0.219 0.687 —3.535 1.012 4.455 —1.084 -0.991
Mru = 4.236 X Por X Pou X Par X Pau X Iou X Ior X Idu X Idr X d

— 0.954 0.316 0.036 0.586 —0.951 —1.046 3.457 —0.938 —-1.302
My = 2.202 X Por X Pou X Par X Pau X Iou X Ior X Idu X Idr Xd

Where,
M, is the number of migrants from origin province’s urban to destination
province’s urban areas;
« M, is the number of migrants from origin province’s urban to destination
province’s rural areas;
 M,, is the number of migrants from origin province’s rural to destination
province’s urban areas;

M, is the number of migrants from origin province’s rural to destination
province’s rural areas.
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Results

Mlgratlon stream comparlson — Comparison of parameters and changes in the dependent
variable for every time’s increase in all the independent variables in different migration stream models

Parameter Changes in dependent variable
Model 3 Model 4 Model 5 Model 6 Model 2 Model 3 Model 4 Model 5 Model 6 Model 2
urban-urban urban-rural rural-urban rural-rural interprovinci urban-urban urban-rural rural-urban rural-rural interprovinci
stream stream stream stream al migration stream stream stream stream al migration
ornginurban ) o 0804+ -0.071 0.316*  0.480% 1.553 1.746 0.952 1.245 1.395
population
origin rural ¢ ) 5 0.120 1.361%*  0.954%*  (0.669%* 1.117 1.087 2.569 1.037 1.590
population
destination
urban 1.037*** 0.249* 0.687*** 0.586*** 0.942*** 2.052 1.188 1.610 1.501 1.921
population
destination
rural -0.438*** 0.213* -0.219* 0.036 -0.330*** 0.738 1.159 0.859 1.025 0.796
population
distance -0.854*** -1.045%** -0.991*** -1.302*** -1.002*** 0.553 0.485 0.503 0.406 0.499
;’nr('f(’)';;”ba” 2.258%%  .1.491%* 3535+  .00951  -1.715%* 0.209 0.356 0.086 0.517 0.305
ﬁlr(':%'rr:];“ra' 1.119%*  -0.067 1.012%  -1.046* 0.104 2.172 0.955 2.017 0.484 1.075
ﬁfes'tfnﬁioﬁ"""""""""""""""""""""""i
I urban 3.738*** 2.417%** 4 .455%** 3.457*** 4.327*** 13.343 5.341 21.933 10.981 20.070
WICANME o e o e o o e e e o e e o e e o e o e o e o e e e e e e e e
destination  , /onue  _0goo*  -1.084%  -0.938%  -1.437% 0.374 0.540 0.472 0.522 0.369

rural income




Conclusions

« China’s internal migration is so highly directional and
economic-induced that rural/urban segment populations are
very responsive to China’s inter-provincial migration.

* The (average) effect of rural/urban segment populations is
markedly big, and regional income disparity in development
IS an increasingly significant factor, while distance gradually
falls in prominence from 2000 to 2010.

* In analysing 2010’s migration streams, urban income Is
playing a predominant role among the four categories of
regional income; urban-rural migration stream has the
steepest distance decay, while rural-urban migration stream
has the least steep one.
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Luigi Einaudi Methods - Gravity Model of Migration

The Original Gravity Model of Migration
The original form of the gravity model,

biD;
mij = K2
Where, t

* kis the parameter;

« my;is migration flow between place i and place j;

* p; is the population in origin place i;

* pj is the population in destination place j;

 d;jis distance between place | and place j, or represents friction of
distance.

-The original gravity model takes little account of the directional
movement of migration:

for instance, m;; = kpailfj = m;;
ij

23 June 2016 27 bl’iSTOI . aC.Uk



Luigi Einaudi Methods - Gravity Model of Migration

The General Gravity Model of Migration

« The general form of the gravity model,
pip}

Where, mj =k—z
 a, b, candk are parameters; Y
« my;is migration flow between place i and place j;
* p; is the population in origin place i;
 pj is the population in destination place j;
 d;;is distance between place i and place j.

-Distance does not necessarily follow the inverse-square law;
-Populations in two different locations do not necessarily have the same impact on
the magnitude of migration, namely a does not necessarily equal to b or 1.

-The general gravity model takes little account of other socio-economic
factors other than total population, such as income.
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Methods - Gravity Model of Migration

The Extended Gravity Model of Migration

 The extended form of the gravity model,
m; = kp(‘if’ i1e

Where,
« a,b,c, k, fand g are parameters;
* m,; is the number of migrants from origin i to destination j;
* p; and p; are the population in origin i and destination j;
* I; and I; are the income in origin i and destination j;
* d;jis distance between place I and place |.

-Inclusion of the economic factor into the model, i.e. origin and destination
income.

-This extended gravity model takes little account of rural-urban divide.
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