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Annotation. The study aims to identify the factors driving the accelerated
economic development of Almaty, Astana, Shenzhen, Chengdu, and Xi’an and
to determine the conditions for adapting the Chinese experience to Kazakhstan’s
urban policy. The analysis covers 2010-2025 and combines complete annual series
of Kazakhstan’s real growth with a comparison of the five cities in the reference
years 0of 2010, 2015, 2020, and 2025. The study calculates chain indices of physical
volume, assesses the deviation of urban growth from national growth, and conducts
a structured analysis of six factor blocks. From 2011 to 2025, the accumulated real
GRP index (base year 2010 = 100) reached 227.2 in Almaty and 253.4 in Astana,
compared with 177.7 for Kazakhstan as a whole. At the same time, in 2025, Almaty
grew more slowly than the national economy, while Astana maintained a positive
deviation. In the Chinese part of the sample, Shenzhen and Chengdu exceeded the
national rates in all four control years; Xi’an, in 2025, fell below this benchmark.
The results reflect interactions among agglomeration, investment, sectoral structure,
innovation, human capital, and external connectivity. Different mechanisms for
generating added value can accompany the same focus on services. For Kazakhstan,
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measures include developing production ties, commercialising research, improving
infrastructure accessibility, and evaluating investment projects based on their
results. The novelty of the work lies in distinguishing accumulated progress, current
acceleration, and the prerequisites for further development in a single comparative
scheme. Limitations include differences in administrative boundaries, revisions to
statistics, and the incompleteness of the harmonised Chinese annual series. The
conclusions are of a comparative nature; the causal coefficients of the influence of
factors are not evaluated.
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AHHOTanms. 3epTTeyliH MakcaTsl — Anmarel, Actana, llI3HpwKIHE, UsHIy
»oHe CHaHHBIH 03BIK YKOHOMHKAIIBIK JIlaMy (haKTopiiapblH aHBIKTAy jkoHe Keirait
ToxipuOeciHiH KazakcTaHHBIH KananblK casicarbiHa OeHimjeny mIapTTapbiH
anpikTay. Tammay 2010-2025 sxkpuinapabl KaMTUIBI skoHEe KazakCTaHHBIH HAKTHI
OCyiHIH TOJNBIK KbUIIBIK KarapeiH 2010, 2015, 2020 sxome 2025 Oaxpuiay
KBUIIapBIHAAFEl 0€C KaJlaHbl CANBICTRIpYMEeH OipikTipesi. OU3nKaIbIK KeleMIeri
Ti30€KTi MHIEKCTEP/i €CenTey, KalallblK OCYIiH YJITTBHIK JCHICHIIEH aybITKYbIH
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Oaranay *oHE (aKTOpJApAbIH alaThl OJOTBIH KYPBUIBIMABIK TajlAay KOJJAHBUIIBI.
2011-2025 xboimaper 2010 xeuebl Oazama 100-re TeH HakThl JKOO-HIH
JKMHaKTalFraH uHAekcl Anamateima 227,2 sxkoHe Acrtanama KasakcTaH OOWBIHINA
177,7-re kaparanga 253,4-ke xeTkeHi aHbIKTaNbl. COHBIMEH KaTap, 2025 KbUTbI
AnmMatel ¥ATTHIK SKOHOMHKara KaparaHiga Oasly ecTi, aj AcTaHa OH aybITKY/bl
cakTan Kaiibl. YJATiHIH KbITalablk Oeiriame I»HpwKIHE MeH UsHay Oapibik
TOpT 0aKpLIAY KBUIBIHIA YITTHIK KapKbIHHAH achIl TYCTi; Cuanb 2025 KbUTBI OCHI
KOpCEeTKIITeH ToMeH Oonapl. HoTmkenep arioMepalysiHbIH, HHBECTULMSIAPAbIH,
caJlallblK KYPBUIBIMHBIH, WHHOBALMSHBIH, adaMH KaIHUTAJJIbIH OHE CBHIPTKbI
0aiimaHBICTBIH ©3apa opeKeTTecyl apKpUIbl TyciHmipineni. Kemmerrepre Oipmeit
Oafrmapiiay KOChIMINIA KYH/IBI KaJIbIITaCTBIPYABIH OPTYPIIi MEXaHU3MIIEPIMEH Oipre
KYPYl MYMKIH eKeH/Iiri KepceTinreH. KazakcraH yuriH eHipicTik OaimaHbICTapbl
JAMBITY, 3epTTEYIep i KOMMEPIUUIaHABIPY, HTHPPAKYPBUIBIMHBIH KOJDKETIMTUTITIH
apTTBIPY JKOHE HOTHKeNepl OOMbIHIIA WHBECTULMSIIBIK >koOamapabl Oarayay
KOHIHJETI  mapamap  HerizgenreH. JKYMBICTBIH — JKaHAJBIFBI  OipbIHFal
CaJIBICTBIPMANIbl CXEMaJla JKMHAKTAJIFaH 1Irepiieydi, arbIMIarbl KeACTACTYl
KOHE OIaH opi JaMyIblH alfblIapTTapblH axbIpaTygaH Typanabl. lLllekreynep
OKIMILITIK IIeKapalapblH aWbIpMAIIbUIBIFbIHA, CTAaTHCTUKAHbI KalTa Kapayra
xoHe KpITaliiblH YHJIECTIpireH >KbUIIBIK KaTapiapblHBIH TOJBIK KaThIHACBIHA
OaifmanpIcThl. HoTmkenep calbIcThIpMaltbl; (aKkTopiIap/IbIH oCep eTyiHiH ce0enTiK
ko3 unmenTTepi OaranmaHOANTHI.
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Annoramus. llenp wuccnenoBaHWs - BBIIBUTH (DAKTOPHI OMEPEKAIOIIECTO
SKOHOMHUYECKOro pasButus Anmatbl, Actanbl, llsupuxsnsa, Usnmy u Cuans
U ONpEACTUTh YCIOBUS aJalTallid KUTAWCKOTO OTBITa K TOPOACKOHN TOIHTHKE
Kazaxcranma. Amnamus oxsarbiBaeT 2010-2025 romsl W OOBEIMHSET IMOJHBIE
TOJIOBBIC PSAJIBI PealbHOTO pocTa KazaxcTaHa ¢ cONMOCTaBICHHEM MSTH TOPOIOB
B KoHTpoJabHble ronbl 2010, 2015, 2020 u 2025. IIpuMeHeHbI pacueT LEMHBIX
WHCKCOB (PU3MYECKOT0 00beMa, OIEHKAa OTKJIOHEHHS TOPOJICKOTO pOCTa OT
HAI[MOHAJIBHOTO M CTPYKTYPUPOBAaHHBIA aHAIHM3 IIECTH OJOKOB (haKTOPOB.
Yeranosneno, uro 3a 2011-2025 roapl HaKOIUIEHHBIM HMHAECKC peanbHoro BPII
mpu 6a3e 2010 roma, paBHoit 100, moctur 227,2 B Anmatel u 253,4 B Acrane
npotuB 177,7 no Kazaxcrany. Bmecte ¢ Tem B 2025 rogy Anamarbsl poc MeJJICHHEE
HAI[MOHAJIHHONH HSKOHOMHKH, TOTJa Kak AcTaHa COXpaHsja MOJOXHUTEIbHOE
OTKIIOHEeHWe. B kwuraiickoil yactu BBIOOpKH LIPHBDKIHE W UsHAy mpeBbIIIaIn
HallMOHANbHBIE TEMIIBI BO BCEX YETBIPEX KOHTPOJbHBIX rogax; Cuanp B 2025
TO/ly OKa3ayics HIKE ITOTO OpPHEHTHpA. Pe3ynbraThl MHTEPHPETHPYIOTCS dYepe3
B3aMIMOJICHCTBUE arlioMepaIiy, MHBECTHUIIHA, OTPACIICBOM CTPYKTYpPbI, HHHOBAIIHH,
YeJIOBEUECKOI0 KaluTala W BHEIIHEH cBs3aHHOCTH. IlokazaHo, 4TO OJMHAKOBas
OpUEHTANlMS Ha YCIYTH MOXET COMPOBOXIATHCS PA3IUYHBIMH MEXaHU3MaMH
(dhopmupoBanust nodaBneHHol ctrommoctd. s Kasaxcrama o0OCHOBaHBI MepbI
[0 Pa3BHUTHIO IPOW3BOJICTBEHHBIX CBSI3€H, KOMMEPIIMAIU3AIUN HCCIICIOBAHUMN,
MOBBIIIICHUIO  JIOCTYIMTHOCTH WHQPACTPYKTYPhl M  OIICHKE HMHBECTUIIMOHHBIX
MPOEKTOB MO pe3ynbraraM. HoBm3Ha pabOTBI COCTOMT B pasrpaHUYCHUU
HaKOIIJICHHOTO OTIEPEKEHHsI, TeKYIIETO YCKOPSHUS M MPEATOCHUTOK JalbHEHIIIero
Pa3BUTHS B €IUHONM CpPAaBHUTEIBHOM cxeme. OTpaHUYEHUs CBA3AHbI C Pa3IUUUSIMU
aJIMUHUCTPAaTUBHBIX TPaHUI], IIEPECMOTPAMU CTATUCTHKH W  HETOJIHOTOH
rapMOHU3UPOBAHHBIX KUTAHCKUX TOIOBBIX PSI0B. BEIBOIBI UMEIOT CPaBHUTEIBHBIN
XapakTep; IPUIUHHBIE KOAPPUIMESHTHI BIUSHAS (DAKTOPOB HE OIIEHUBAIOTCSI.

KaroueBbie cjioBa: TOpOJCKas HKOHOMHKA; OIEPEkKAroliee pa3BUTHE;
arioMepariysi; ”HBeCTUIINH; nHHOBaIlnn;, Kasaxcran; Kurait

Introduction. A city's accelerated development is reflected in its ability to
increase real output faster than the corresponding national economy and to sustain
this beyond a single investment cycle. This definition requires distinguishing
between the size of the economy, the growth rate, and the quality of the value
added. A large urban market may have a high share in national output but grow more
slowly than the country; rapid growth of a small economy may reflect recovery
after a downturn. Therefore, selecting cities based on their prominence or nominal
GRP alone does not provide grounds to consider them consistently accelerated.

For Kazakhstan, this issue is related to the concentration of business activity
in Almaty and Astana and to the search for new sources of productivity. The
Chinese experience makes it possible to expand the comparison by including
cities with different development trajectories: Shenzhen represents an economy
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in which technological production and developed services play a significant role;
Chengdu and Xi’an allow us to examine the development of large domestic centres.
Comparing these cases helps select urban policy mechanisms. However, it requires
accounting for the scale of the domestic market and the specific features of public
administration in each country.

In studies of urban economics, high population density is considered both as a
source of production advantages and as a reason for rising housing costs, transport
congestion, and competition for land. The effect of agglomeration depends on
how much enterprises and employees can benefit from a common labour market,
infrastructure, and knowledge. Population growth without improving urban
accessibility can increase aggregate output with little change in wealth per inhabitant
(Duranton & Puga, 2020; OECD/European Commission, 2020).

The problem is the lack of certainty about the transition from a list of favourable
conditions to an explanation of the observed advance. Investments, universities,
and transportation hubs are present in many cities. Their economic outcomes vary
depending on project composition, relationships between organisations, and local
firms' ability to enter new markets. It is necessary to establish which combinations
of factors are consistent with the published dynamics and which conclusions require
more detailed data.

The article compares the mechanisms of advanced economic development in five
cities from 2010 to 2025 and supports directions for urban policy in Kazakhstan.
The research questions concern the sustainability of exceeding national growth,
differences in sectoral models, and the conditions for effectively using investment,
knowledge, and infrastructure. The working hypothesis is that the combination
of complementary factors explains the differences in trajectories better than
the presence of a single major resource or a single special regime. In this work,
we examine this hypothesis through comparative evidence, without assigning
unsubstantiated quantitative weights to the factors.

Literature review. Agglomeration theory links urban productivity to the
shared use of specialised resources, more precise worker selection, and knowledge
dissemination. At the same time, density can be both a cause and a consequence
of successful development. The review by Duranton and Puga (2020) shows why
interpreting urban concentration requires accounting for the costs of living and
moving. This creates a methodological requirement: population size must be paired
with indicators of job and infrastructure accessibility; otherwise, the economic
benefits of density remain an assumption.

Studies of special economic zones in China offer a more concrete institutional
mechanism. Wang (2013) examines the zones' impact on the municipal economy,
including foreign investment inflows and production outcomes. Alder, Shao and
Zilibotti (2016) study territorial industrial policy using a panel of Chinese cities.
These studies allow us to discuss zones as a combination of conditions related
to access to land, infrastructure, and markets. Their results relate to the historical
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samples studied and do not determine the effect of any zone in Kazakhstan.
Transferring this experience requires analysing local suppliers, workers' skills, and
the budgetary cost of support.

Innovative concentration complements the institutional explanation. Moretti
(2021) links the size of technology clusters to the productivity of inventors.
However, in a subsequent commentary, Wiebe (2026) shows how sensitive causal
interpretation is to how an event research tool is constructed and specified. This
discussion is essential for this article: the combined presence of universities,
patents, and rapid growth confirms the need to study the mechanism of interaction,
but does not in itself establish the magnitude of its causal effect.

International comparative studies also pay attention to the unit of observation.
The OECD/European Commission (2020) uses harmonised definitions of cities and
functional territories because national administrative categories do not match. UN-
Habitat (2022) links cities' prospects to planning quality, resilience to shocks, and
access to basic services. For Kazakhstan, this means assessing urban economic
development alongside the conditions for integrating new residents and suburban
areas.

Materials and methods. The study was conducted as a comparative analysis
of purposefully selected urban cases. Almaty and Astana are Kazakhstan's largest
economic centres and have different functional profiles. The Chinese part includes
Shenzhen, Chengdu, and Xi’an, allowing a comparison of a coastal technology
centre with two large inland cities. The sample is not representative of all cities in
the two countries; the conclusions apply to the cases under consideration and the
mechanisms described.

The sources are the dynamic tables of the Bureau of National Statistics of the
Republic of Kazakhstan, the final publications on GRP and investments for 2025, and
the national and municipal statistical bulletins of China. For Kazakhstan, priority is
given to the latest data from the BNS, since early reports from akimats may contain
preliminary estimates. For Chinese cities, the values published in the bulletins of
the corresponding reporting year are used; the national benchmark is taken from the
bulletin of the same year. For Chengdu, part of the historical bulletins is available
in the reproduction of the primary statistical document. The 2025 data, published
in 2026, relate to 2025 results. The date of access to the sources is October 1, 2026.

The empirical base has varying depths. For two Kazakh cities and Kazakhstan,
all 16 annual rates for 2010-2025 have been collected. For international comparison,
four identical reference years were used, which provide 20 urban observations.
Additionally, the study analyses indicators of the economy's structure and scale
for 2025. The intermediate years for Kazakhstan are included in the calculation of
accumulated dynamics, while the control sections represent the Chinese part. The
study does not claim to have a balanced panel of 80 urban observations and does
not restore missing values through interpolation.

The first indicator characterises the current rate of advancement. It is calculated
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as the difference between the real growth of the city’s GRP and the GDP of the
corresponding country, expressed in percentage points:
Ay = Bir — o (1)
Here, gi,[] denotes the rate of real urban growth, and gc,] denotes the national
growth rate. A positive value indicates that the national benchmark is exceeded in a
given year. This indicator does not measure a city’s contribution to national growth:
to calculate the contribution, city weights and aggregation rules are additionally
required. A negative value also does not mean a decline if real urban output
continues to increase. For the Kazakhstani part, we calculated a real-volume chain
index, with the base year 2010 set to 100. When constructing the index, annual
changes starting from 2011 are used; the 2010 rate reflects the change compared to
2009 and is not included in the calculation.
His
)

100 TT% - 04, (1
To assess the accumulated lead, the city index is compared with the national
index using the same base:

I; 2010 100; I, =

2

Iie
R:‘,r - 5

X 100 3)

=N 4
A value of R above 100 means that the city increased real output relative to the
base year faster than the country. The average annual growth rate for 2011-2025 is
determined from the ratio of the final and initial levels over 15 intervals. Chinese
chain indices are not calculated because the collected database lacks a complete,
consistent annual series. Indices of nominal monetary values do not replace indices
of physical volume.

Table 1 — Factor blocks and their measurement principles

Factor block: Economic mechanism Indicators for verification:

Agglomeration- Common labour market and Employment; travel time; availability

demographic access to demand of jobs;

Investment- Creation and use of production Investments for the intended purpose;

infrastructure capacities workload; connection timeframes;

Structural Links between production and Sectoral added value; output per
services employed person;

Innovation- Integration of knowledge into R&D; sales of new products;

technological products and processes implemented developments;

Human capital Adoption of technologies and Skills; employment of graduates;
professional mobility demand for qualifications;

External connectivity | Expansion of external demand Export of goods and services; delivery

and markets and reduction of supply costs timeframes and reliability.

Source: the author’s scheme based on the reviewed literature. The list defines the verification program;
the work has not developed a complete harmonised set of indicators.
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Territorial units are retained within the boundaries of the official statistics for
each year. Almaty and Astana are counted as cities of republican significance,
while Chinese cities are treated as administrative municipal territories, which
may include extensive peripheral and rural areas. A separate decree formalised
Almaty's expansion in 2014; therefore, the chain index describes the officially
published territory, not the unchanging urban outline (President of the Republic of
Kazakhstan, 2014). Geographical differences, census adjustments, and revisions to
national accounts limit conclusions about the net effect of agglomeration.

Factor analysis includes six blocks, as shown in Table 1. It represents a
comparison of mechanisms and evidence, rather than an arithmetic decomposition
of growth by contributions. Regression and the integral rating are not assessed
because the harmonised explanatory indicators are incomplete. The absence of
consistent data on R&D, employment, or service exports is not interpreted as a lack
of relevant activity. The conditions for subsequent verification are reflected in the
proposed monitoring system.

Results. Kazakhstan’s annual series confirm the accumulated lead of both
cities. Using 2010 as the base year, real indices by 2025 amounted to 227.2 for
Almaty and 253.4 for Astana, compared with 177.7 for the country as a whole.
This corresponds to an increase in real output by approximately 2.27 and 2.53
times. The average annual growth rate over 15 intervals reached 5.62% and 6.39%,
respectively, compared to 3.91% for Kazakhstan. The calculations used the current
series of BNS physical volume indices, without adjusting for nominal monetary
growth (BNS, 2026a).

Table 2 — Accumulated real dynamics of Kazakhstan and two cities

Territory 2010 2015 2020 2025 Average annual | City/country in 2025
growth, %

Kazakhstan | 100,0 1258 |1404 [177,7 [3,91 100,0

Almaty 100,0 153,5 166,0 2272  |5,62 127,9

Astana 100,0 160,8 186,8 2534 6,39 142,6

Source: authors’ calculations based on the BNS (2026a). Chain indices, 2010 = 100; all
annual changes for 2011-2025 are used. The last column is the R indicator according to
formula (3), equal to 100 for the country.

A comparison of the indices shows that the cumulative result was uneven.
Until 2015, both cities increased output rapidly, but in 2016-2020, growth slowed.
The pandemic-related decline is particularly noticeable in Almaty, while Astana
maintained a positive trend. After 2020, growth resumed, but its distribution among
the cities changed. Therefore, the average annual indicator is useful for describing
the overall trajectory, but it conceals differences in adaptation to individual shocks
and changes in demand sources.

By 2025, the ratio of the urban chain index to the national index had reached
127.9 for Almaty and 142.6 for Astana. These values indicate the relative increase in
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officially measured output compared to the base, rather than an excess of the urban
standard of living by the corresponding percentage. The accumulated dynamics may
have included border changes, migration, the redistribution of organisations, and
employment growth. To determine the contribution of productivity, it is necessary
to divide output growth by changes in the number of employed workers and output
per worker.

An international comparison of current trends provides a different picture.
Table 3 shows the actual annual changes, not the average values over five-year
periods. In 2010, all Chinese cities exceeded the national benchmark, while Astana
matched Kazakhstan’s performance. In 2015, a positive deviation was observed in
all five cities. In 2020, Almaty fell below the national pace, while the other cities
in the sample continued to exceed it. In 2025, Astana, Shenzhen, and Chengdu still
showed a positive deviation.

Table 3 — Real annual growth of cities’ GRP and countries’ GDP, %

City or country 2010 2015 2020 2025
Kazakhstan 7,3 1,2 -2,5 6,5
Almaty 10,4 4,2 -4,7 4,9
Astana 7,3 6,4 1,0 10,2
China 10,3 6,9 2,3 5,0
Shenzhen 12,0 8,9 3,1 5,5
Chengdu 15,0 7,9 4,0 5,8
Xi'an 14,5 8,2 5,2 4,7

Sources: BNS (2026a, 2026b); National Bureau of Statistics of China (2011, 2016, 2021, 2026);
municipal statistical bulletins of Shenzhen, Chengdu, and Xi’an for the relevant years.

The reduction in the gap between Chinese cities and the national economy
in the later time slice is consistent with the transition to more moderate growth
rates. However, the four observed years do not allow us to establish the continuity
between them or the moment of a structural turning point. Shenzhen and Chengdu
exceeded the national rate in all selected time slices; for Xi’an, this is true for the
first three. This formulation preserves the boundaries of the available data and does
not turn the control points into a complete history of annual superiority.

Small deviations require particularly careful interpretation. In 2025, the gap in
Xi’an was —0.3 percentage points, while in Shenzhen it was +0.5 percentage points.
These values reflect the position relative to the published national benchmark, but
they do not establish the statistical significance of the differences. In administrative
statistics, subsequent revisions may alter the compared values. Therefore, the
conclusion about a structural advantage should be verified using several years and
additional results, including productivity and employment. For the same reason,
the study does not build an intercity ranking based solely on differences in growth
rates: such a ranking would mix differences in the industry cycle with the economy's
stable characteristics.

In 2025, Almaty increased its real output by 4.9% while the national growth was
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6.5%, and Astana increased its output by 10.2%. The deviations were —1.6 and +3.7
percentage points. At the same time, Almaty retained a 22.7% share in the national
GDP, while Astana accounted for 12.3% (BNS, 2026b). Consequently, Almaty’s
economic weight and its accumulated dynamics are consistent with a current
growth rate below the national average. Given changes in commodity output, the
national benchmark may also accelerate for reasons unrelated to urban services.

Almaty -- ) ' "/ I
|
s --- ?

g
B
o
(9]
Shenzhen 1,7 2,0 0,8 0,5 -0 &
&
Chengdu L o
e +1’3 -0,3 &
2010 2015 2020 2025
Year

Figure 1 — Deviation of the city’s real growth from the national pace

Source: authors’ calculations based on Table 3 and formula (1). Blue indicates exceeding the national
pace, red indicates falling behind. Only the control years are shown; the data between them are not
interpolated.

Figure 1 shows varying resilience to the crisis year. The gap for Almaty in 2020
was negative, while Astana and three Chinese cities exceeded the corresponding
national pace. This is evidence of differences in the observed response to the shock.
For a causal explanation, sectoral data on output, activity constraints, and budgetary
support are needed. The mere excess of national growth does not allow us to assert
that a particular transport project or institutional regime ensured sustainability.

The agglomeration-demographic factor manifests itself through the capacity of
the labour market and consumer demand. In Almaty, the accumulated concentration
of services suggests the importance of specialised business ties. At the same time,
in Astana, the expansion of the urban economy is accompanied by the creation of
new work and residential spaces. These mechanisms complement the quantitative
result but do not replace the assessment of efficiency. If travel time increases faster
than job availability, territorial and population growth may worsen opportunities to
use the common labour market.

Chinese cases help to clarify this relationship. By the end of 2025, Shenzhen's
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permanent population was 18.25 million, and Xi’an’s was 13.24 million; these
figures refer to administrative territories and do not define the same functional
agglomerations (Shenzhen Statistics Bureau, 2026; Xi’an Statistics Bureau,
2026). Therefore, comparing market density or size requires additional spatial
harmonisation. For urban policy in Kazakhstan, the practical consequence is the
joint planning of jobs, housing, and public transport, including suburban travel.

The investment and infrastructure block clearly shows the difference between
expenditure volume and economic outcomes. According to the BNS's latest
publication, investments in fixed capital in 2025 amounted to 2,547.9 billion tenge
in Almaty and 2,515.2 billion tenge in Astana. The physical volume indices were
119.0 and 122.2, meaning growth reached 19.0% and 22.2% (BNS, 2026¢). A
similar absolute scale of investments was combined with noticeably different GRP
growth rates. This requires studying the composition of investments and the time
lag between facility commissioning and product output.

Shenzhen's experience shows another aspect of the investment mechanism. In
2025, the published volume of investments in fixed assets decreased by 21.7%,
while the real urban output increased by 5.5%. At the same time, investments in
the technological modernisation of industry grew by 19.2% (Shenzhen Statistics
Bureau, 2026). The Chinese investment indicator should not be equated with
Kazakhstan’s physical volume index: the price basis and statistical coverage differ.
In China, observations show that changes in total investment and the modernisation
of individual production facilities can move in different directions.

This result supports assessing projects based on additional output, capacity
utilisation, and infrastructure availability after construction completion. For Almaty,
the ability of investments to reduce the costs of the city’s economy is significant;
for Astana, it is the ability of new facilities to generate sustainable private demand.
A temporary acceleration of construction may accompany high investment activity
and does not guarantee subsequent productivity. The investment-to-GDP ratio
should also be interpreted with caution: investment statistics and value added are
accounted for under different principles.

Table 4 — Economic scale and individual evidence of factors in 2025

City Currency | GRP, billion | GRP per capita, | Separate certificate
units of thousand units of
currency currency
Almaty Tenge 36 195,8 15 601,1 IFO of investments in fixed capital: 119.0
Astana Tenge 19 593,3 12 370,0 IFO of investments in fixed capital: 122.2
Shenzhen | Yuan 38732 213,8 High-tech manufacturing: 59.9% of the
added value of large enterprises’ industry
Chengdu | Yuan 2476,4 115,2 66 universities; 1.316 million students at
universities
Xi'an Yuan 1390,3 1053 Services: 69.05% of urban output

Sources: BNS (2026b, 2026¢); Shenzhen Statistics Bureau (2026); Chengdu Statistics Bureau (2026);

Xi’an Statistics Bureau (2026).
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The monetary indicators in Table 4 describe the scale of the national price
system. They cannot be used for direct ranking of cities in two countries without
a common price basis. GRP per capita differs from a resident’s income and from
labour productivity: it includes corporate value added, and the population size does
not coincide with the number of workers. Therefore, the indicators are useful for
a general characterisation of economic concentration, but they require separate
verification when discussing well-being.

The structural factor lies in the composition of value added and the depth of
connections between sectors. In 2025, services accounted for 62.5% of Shenzhen’s
output, 69.9% of Chengdu’s, and 69.05% of Xi’an’s. However, in Shenzhen, the
share of high-tech manufacturing in the value added by large enterprises in the
industrial sector reached 59.9% (Shenzhen Statistics Bureau, 2026; Chengdu
Statistics Bureau, 2026; Xi’an Statistics Bureau, 2026). A high share of services,
therefore, can coexist with a developed production base. To assess the structure,
it is necessary to distinguish between trade intermediation, public services, and
services that support technological production.

In Kazakhstani cities, this framing shifts attention to the content of service
specialisation. Almaty can expand its export business and digital services through
ties with industrial customers, while Astana can leverage the demand from large
organisations to develop engineering and technology suppliers. These directions
are proposed as hypotheses for urban policy. Their results must be confirmed by
revenue from external customers, stable jobs, and changes in output per employee,
rather than by the share of services.

The innovation and technology block is related to the transfer of knowledge
into production processes. Chinese indicators of patents, high-tech enterprises,
and sectoral output relate to different accounting objects. Combining them into a
single rating without normalisation and definition verification would create false
accuracy. For example, the number of patents may reflect the quality of the research
environment, but it does not indicate revenue from new products. The increase in
the innovative activity of Kazakhstani enterprises cannot be directly equated to the
growth in the share of high-tech production in the Chinese bulletin.

For Kazakhstan, a consistent analysis of the transition from research to
implementation is more useful. First, assess enterprises' participation in joint
projects, then the actual adoption of the technology, and after that—production,
exports, and productivity. Support for laboratories and technology parks has
an economic basis if companies use the results beyond the subsidy period. The
discussion between Moretti (2021) and Wiebe (2026) further demonstrates the need
to separate the association between knowledge concentration and outcome from the
proven effect of a particular tool.

Human capital complements the technological mechanism through employees'
qualifications and enterprises' ability to master equipment. In Chengdu, 66 higher
education institutions operated in 2025, with 1.316 million students enrolled
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according to published urban statistics (Chengdu Statistics Bureau, 2026). This
characterises the scale of the educational environment of the administrative territory.
To compare with Almaty or Astana, we need agreed accounting boundaries and
indicators for specialist graduation, employment, and retention in the city. The
number of organisations and students alone does not measure the matching of skills
to employer demand.

Xi'an shows why education and technology resources should be considered
alongside commercialisation mechanisms and current demand. Its growth in 2025
was 4.7%, below the national target of 5.0%, despite the availability of conditions
for innovation. This does not imply a negative effect of science. The observation
shows that a significant research base can co-exist with constraints in other parts
of the urban economy. To establish their role, we need data on enterprises and
industries, including investment cycles and sales of new products.

External connectivity and market access determine how much urban firms
can expand demand beyond the local area. Shenzhen's coastal location and the
development of inland centres like Chengdu and Xi'an create different conditions for
transport organisation. A common mechanism for reducing supply time, cost, and
uncertainty is useful for Kazakhstan. Transferring the coastal model to continental
cities without accounting for these differences does not yield comparable results.
The Asian Development Bank (2024) study treats transport restrictions as a
combination of infrastructural and organisational problems, which aligns with this
approach.

Connectivity brings added value to the city when local businesses provide
transportation, storage, processing, design, or sales services to external customers.
The increase in transit flows may have a limited effect if key operations are carried
out outside the urban economy. Therefore, monitoring should cover delivery times,
route reliability, and revenue from local suppliers. For Almaty and Astana, digital
exports of services can complement the transport channel, but require measuring
actual cross-border sales.

Table 5 — Comparative matrix of urban economy mechanisms

Factor Almaty Astana Shenzhen Chengdu Xi’an
Agglo-
meration
Investment | Specialized Expansion of | Technological |Large domestic | Scientific and
services urban demand |labour market |market business ties
Structure Cost reduction | Capacity and | Modernisation | Equipping the |Development
through subsequent of production | domestic centre | of new
concentration | demand industries
Innovation | Services for Services Links between | Diversification |Services and
external clients |and private production and | of the large technological
suppliers services centre niches
Human Implementation | Pilots and Technological | Connections Comme-
capital in the service | private chains between rcialisation of
business demand universities and | oqeqrely
enterprises
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Conne- Qualification New Engineering Educational Transformation
ctedness for complex professional | competencies |environment of knowledge

services competencies into output
Factor Business and | External External Connections Industrial
Agglo- digital sales customers and | production between inland |and scientific
meration partners markets areas markets
Source: the author’s interpretation of the urban cases considered.

Discussion. The results of the comparative study broaden understanding of
the factors driving accelerated economic development in cities in Kazakhstan
and China and clarify the mechanisms through which agglomeration advantages,
investment activity, sectoral specialisation, innovation, and human capital translate
into sustained increases in real output. Of fundamental importance is the established
distinction between accumulated economic advantage and the current excess of
national growth rates. The results show that significant economic potential and a
high concentration of resources do not automatically ensure the maintenance of
accelerated dynamics in each subsequent period.

In particular, the accumulated indices of real GRP for Almaty and Astana for
2010-2025 exceeded the national indicator, reaching 227.2 and 253.4, respectively,
while Kazakhstan reached 177.7. At the same time, in 2025, Almaty's economic
growth was 4.9%, below the national level of 6.5%, while Astana showed stronger
dynamics—10.2%. This discrepancy indicates the need to distinguish between
long-term accumulated results and current economic activity. It also shows that the
scale of the urban economy alone cannot be considered a sufficient indicator of the
sustainability of its competitive advantages.

These patterns align with the theoretical framework of Duranton and Puga
(2020), who view agglomeration as the result of mechanisms for the joint use of
resources, the matching of workers to jobs, and the dissemination of knowledge.
However, this study's results allow us to supplement this interpretation in the context
of Kazakhstan's cities. The high concentration of economic activity in Almaty
creates the prerequisites for the development of specialised services and enterprise
interaction. However, it also increases the importance of transport accessibility,
the cost of locating a business, and the efficiency of using the city’s infrastructure.
Consequently, the positive effect of agglomeration depends not only on the scale of
concentration but also on the urban system's ability to limit associated costs.

The differences in investment and infrastructure mechanisms deserve special
attention. In 2025, investments in fixed capital in Almaty and Astana were at a
comparable absolute level—2,547.9 billion and 2,515.2 billion tenge, respectively
—but the growth rates of real GRP differed significantly. This observation does not
allow for a direct assessment of the causal impact of investments, as their results
may manifest with a time lag and depend on the sectoral structure. Nevertheless, it
confirms the need to shift from assessing the scale of capital investments to studying
the actual use of the production capacity and infrastructure created.
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The Chinese experience helps clarify this issue. In Shenzhen in 2025, a 21.7%
reduction in total investment in fixed assets was accompanied by a 19.2% increase
in investment in the technological modernisation of industry and a 5.5% growth
in real output. Given the differences in national statistical methodologies, these
indicators cannot be directly compared with Kazakhstan’s investment indices.
However, in the Chinese case under consideration, they show the possibility of
multidirectional changes in overall investment activity and investment in the
renewal of production technologies.

The results are closely aligned with Wang (2013) and Alder et al. (2016), which
examine the role of special economic zones and territorial industrial policy in the
development of Chinese cities. At the same time, the case analysis shows that it is
advisable to evaluate institutional advantages in relation to industry specialisation,
employee qualifications, and enterprise industrial relations. For Kazakhstan, this
means that creating special regimes and providing investment preferences must
be accompanied by an assessment of additional value, the participation of local
suppliers, and the sustainability of results after government support ends.

A key finding of the study is the differences between service specialisation and
the technological content of the urban economy. In 2025, the share of services
in the output structure of Shenzhen, Chengdu and Xi'an was 62.5%, 69.9% and
69.05%, respectively. At the same time, Shenzhen maintained a developed high-
tech industrial base, which indicates the possibility of complementarity between
production and service activities. For Almaty and Astana, this observation is of
practical importance, since it is advisable to link service-sector expansion with the
development of engineering, digital, research, and other specialised services aimed
at production and external customers.

The innovative and technological factor requires separate consideration. Moretti
(2021) examines the relationship between the concentration of technological
activity and the productivity of inventors, while Wiebe (2026) draws attention to
the methodological limitations of the causal interpretation of such relationships.
The results of this study are consistent with the need for such a distinction.
A well-developed educational and research infrastructure does not guarantee
economic acceleration without mechanisms to implement developments and
generate commercial demand for innovations. In particular, Xi’an’s economic
growth in 2025 fell below the national benchmark, despite having the prerequisites
for scientific and technological development. This observation does not imply a
negative impact of science, but it does highlight the need to study the interaction
between the research environment and enterprises and markets.

In the context of human capital development, the experience of Chengdu is
noteworthy: in 2025, it had 66 higher education institutions with a total student
population of 1.316 million people. The scale of the education system creates
potential prerequisites for providing the economy with qualified personnel.
However, its impact on productivity depends on the structure of specialist training,
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the alignment of competencies with employer demand, and graduates' employment
opportunities. For cities in Kazakhstan, this requires closer coordination of
educational, innovation, and industrial policies.

Generalising the considered mechanisms makes it possible to interpret advanced
urban development as a result of complementary factors rather than the simple
accumulation of individual resources. Infrastructure increases the availability of
labour and customers, human capital drives technological development, industrial
specialisation generates demand for research, and external connectivity expands
the possibilities for selling products and services. These relationships are shown in
Figure 2. The proposed scheme is conceptual and not the result of an econometric
assessment of causal effects.
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Figure 2 — Complementarity of Urban Development Factors

Source: author’s analytical diagram. The arrows indicate nmpexnonaraemsie relationships that require
independent empirical verification; the magnitudes of the causal effects have not been assessed.

The practical significance of the results lies in the ability to differentiate
urban economic policy tools in Kazakhstan. For Almaty, priority areas include
reducing agglomeration costs, developing specialised business and digital services,
improving transport accessibility, and expanding business interaction with research
organisations. For Astana, the diversification of economic activity, the formation
of sustainable demand for products from private technology enterprises, and the
assessment of the effectiveness of large infrastructure investments after facilities
are put into operation are particularly relevant.

At the same time, adapting Chinese experience should not be limited to
directly reproducing organisational models. Differences in domestic market scale,
administrative-territorial structure, sectoral structure, and economic geography limit
the possibility of mechanically transferring industrial and innovation policy tools.
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It seems more reasonable to use individual institutional mechanisms, followed by
a check of their effectiveness in terms of productivity, employment, external sales,
and value added. Table 6 systematises the relevant areas and monitoring indicators.

Table 6 — Policy areas and verification indicators for cities in Kazakhstan

Territory | Direction Performance indicator:

Almaty Connections between business and | Revenue from external sales; output per
digital services and external customers | employee

Almaty Coordination of workspaces and public | Travel time; availability of jobs and housing
transport

Astana Development of private technology | Number of stable private customers; local
suppliers value added

Astana Assessment of investments after the|Capacity utilisation; employment in 2-3
facilities are commissioned years; operating costs

Both cities | Commercialisation of research in|Implemented developments; sales of new
collaboration with enterprises products after support ends

Source: authors’ proposals. This is a system for follow-up assessment, not a list of effects already
achieved. Indicators should be compared with the baseline level and suitable control areas.

The findings must be considered in light of the study's limitations. Firstly,
the sample includes five deliberately selected cities, so the results cannot be
automatically extended to all urban areas in Kazakhstan and China. Second, Chinese
statistics are represented by four reference years, which does not allow assessment
of the continuity of accelerated development throughout the entire period from
2010 to 2025. Thirdly, differences in administrative boundaries, statistical
accounting methods, and data revisions limit direct international comparability.
Finally, the lack of a complete, harmonised set of explanatory indicators does not
allow quantitative determination of each factor's contribution or the establishment
of causal relationships.

Future research should focus on developing a comparable annual database of
urban indicators, including real output, labour productivity, investment, innovation
activity, employment structure, and foreign economic relations. Using panel models
with urban and time effects, along with time lags, will allow verification of the
stability of the identified patterns and assessment of the effectiveness of individual
urban policy tools. Adding indicators of environmental sustainability, housing
affordability, and urban infrastructure quality will provide a more comprehensive
assessment of the socio-economic consequences of accelerated development.

Thus, the results confirm the feasibility of a comprehensive approach to
developing urban economies, in which the key factor is not the absolute scale
of investment, population, or research infrastructure, but the effectiveness of the
interaction among production, technological, human, and institutional resources.
For Kazakhstan, this forms the basis for a transition from a policy of quantitative
expansion of urban economies to increasing the productivity and sustainability of
the added value generated.

Conclusion. A comparative analysis shows that advanced urban development
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requires distinguishing between current and accumulated results. Almaty and Astana
increased their real output relative to the 2010 base faster than Kazakhstan as a
whole. By 2025, the chain indices had reached 227.2 and 253.4, compared to 177.7
for the country as a whole. However, in the last year, Almaty fell below the national
pace, while Astana maintained its lead. Therefore, accumulated advancement does
not guarantee annual acceleration.

In the Chinese part, Shenzhen and Chengdu exceeded national growth in all
four control years; Xi’an was below the national benchmark in 2025. These results
characterise the selected segments and do not establish continuity in outperforming
over the entire period.
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