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Abstract.  This paper investigates how city level economic and demographic conditions
shape firm-survival across Chinese cities. Using 2000-2024 panel data covering 50 cities
and over 5 million firms, this study applies principal-component analysis (PCA) to handle
high indicator correlation and constructs three composite indices: economic opportunity,
business-pressure, and population-base index. These indices are incorporated into weighted
least-squares regressions. The baseline specification controls for year, industry and firm
ownership fixed effects, while the preferred model further adds city fixed effects;
unweighted OLS serves for robustness checks. Baseline results show the population-base
index has a significantly negative association with firm-survival, whereas economic
opportunity and business-pressure indices are statistically insignificant at conventional
levels. Once city fixed effects are included, all three indices lose significance. This suggests
observed cross-city firm-survival gaps stem largely from persistent intercity structural
differences rather than short-run within-city changes. Robustness tests reveal operating
pressure correlates negatively with firm-survival rates. Overall, firm-survival disparities are
pronounced across Chinese cities, requiring researchers to distinguish cross sectional city
differences from over time within-city variations when analysing urban environment firm-
survival linkages.

Keywords:  city-level market contexts, cross-city disparities, operating pressure, principal-
component analysis

1. Introduction

In China's economic system, enterprises are important participants in the market economy and play
an important role in promoting economic growth, creating employment, and promoting market
innovation. Therefore, enterprises' survival and development are closely tied to regional economic
stability and high-quality socio-economic development. With the continuous development of China's
market economy, the number of market entities has increased rapidly, and market competition has
become increasingly fierce. At the same time, many enterprises still face problems such as short
survival cycles, high exit risk, and increasing operating pressure. These problems not only affect
individual enterprises' development but may also weaken regional economic resilience and market
stability. In addition, enterprises face clear differences in economic conditions and residents'
demographic characteristics across cities. Therefore, the core question of this article is whether a
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systematic relationship exists between differences in the urban-level market environment and
differences in enterprise survival conditions across cities in China.

Studies have analyzed the factors affecting enterprise survival from many angles. The
characteristics of enterprises, such as enterprise scale, establishment years, productivity, and
ownership structure, are considered to be important factors affecting the sustainable business ability
of enterprises [1]. Factors such as entrepreneurial characteristics, internal financing, inventory
management, and marketing strategies will also have an important impact on the survival of small
and medium-sized enterprises and micro-enterprises [2]. Financing conditions also affect the
survival and development of enterprises. Equity financing can improve the survival and
development conditions of small and medium-sized enterprises, while insufficient intellectual
property protection may limit the further growth of R&D enterprises [3]. Relevant theoretical
research also points out that enterprises will gradually understand their own productivity in the
process of operation. When enterprises cannot meet the market's minimum survival threshold, low-
productivity enterprises are more likely to withdraw from the market [4]. The macroeconomic
environment also affects enterprise survival. The decline in aggregate demand and economic
contraction may increase the exit risk of low-productivity enterprises [5]. At the regional level,
economic growth and residents' income may affect enterprise survival by expanding market demand
and increasing factor costs [6].

Although existing literature has extensively investigated firm-survival from perspectives of
firm‑specific characteristics, financing, business strategies and regional economic performance,
limited research explores the joint impacts of city‑level economic and demographic factors on
cross‑city firm‑survival disparities in China. Considering China's substantial inter‑city differences in
economy, population, labour and market size that create heterogeneous business environments, this
study departs from single‑factor frameworks to conduct city‑level analysis. Based on 2000‑2024
data covering key economic and demographic variables, it adopts PCA to reduce dimensionality and
construct three composite indices: economic‑opportunity, business‑pressure and population‑base
indices. Weighted regression and city fixed‑effects models are utilised for estimation. This paper
makes three contributions. It connects firm-survival with PCA‑constructed indices to mitigate
multicollinearity and reflect comprehensive urban conditions; it supplies long‑term panel‑based
evidence covering 50 cities, 10 industries and over 5 million firms to identify multi‑dimensional
heterogeneity; it differentiates cross‑city gaps from within‑city temporal variations via model
comparison. The study theoretically expands firm‑survival research and practically illuminates
urban business‑environment and firm‑survival differences.

2. Framework

This study develops a theoretical framework linking city-level economic conditions to enterprise
survival. Following the industry dynamics literature, firms are heterogeneous in productivity and
remain in the market only if expected profits exceed a minimum survival threshold. There is
productivity heterogeneity between enterprises. The entry, exit, and continued operation of an
enterprise depend on whether its productivity and expected income are sufficient to cover the cost of
continuing operation [7]. Macroeconomic conditions, household income and fiscal burdens
influence enterprise survival by altering the profitability of operating within a city. The aggregate
survival rate observed at the city-year level is therefore the outcome of individual firm-survival
decisions. Consider firm i operating in city c during year t. Firm profit is defined as Model (1):
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(1)

Where ai denotes firm-specific productivity, Xct represents the economic opportunity available in
city c at time t, and Zct captures operating pressure. A firm remains active only when its profit

exceeds a minimum survival threshold . Rearranging the expression gives as Model (2):

(2)

Where act* denotes the minimum productivity level required for survival. This threshold provides
the central mechanism of the model. Any change in local economic conditions affects enterprise
survival through its impact on the productivity threshold required to remain in operation. The
economic opportunity index Xct reflects the ability of local markets to generate demand and revenue
opportunities for firms. Formally, , Where Yct is the economic scale of the
region, which is used to measure the overall economic volume and industrial volume of the region.
Ict is the income level of residents, which is used to reflect the actual purchasing power and
consumption ability of the family sector. Mct is the market size and population vitality, which is used
to measure the regional market capacity, demographic characteristics, and dynamic potential of
population development. According to theoretical inference, the economic scale, the income level of
residents, and the vitality of the market population all have a positive marginal impact on the
regional economic opportunity index; that is, the improvement of the three will enhance the ability
of the regional market to create demand and revenue for enterprises. The corresponding theoretical
expectation can be expressed as: , ,  ,   A larger total economy, stronger
purchasing power of residents, and a more active population market will directly expand the scale of
effective market demand, raise the revenue space and profitability of enterprises, and thus lower the
productivity threshold required for enterprises to survive in the market.The operating-pressure index
Zct captures the costs and constraints faced by firms: , Where Wct is the labor
cost, which corresponds to all kinds of rigid human expenditures generated by the employment link
of enterprises. Tct is the tax and institutional burden, covering the tax burden of enterprises and the
institutional transaction costs generated in the business process. Fct is the availability of financial
resources, reflecting the convenience of enterprises to obtain credit, financing, and other financial
support. The expected relationships are: ,  . The increase in labor
wages pushes up labor costs, taxes, and institutional burdens, which will directly increase the rigid
operating expenses of enterprises and amplify the degree of operating pressure. The higher the
availability of regional financial resources, the more relaxed the financing constraints of enterprises,
and they can rely on more convenient financial support to smooth business fluctuations, thus
significantly reducing operating pressure.

Because firms differ in productivity, assume productivity follows a cumulative distribution
function G(a). The city-level enterprise survival rate is therefore the proportion of firms whose
productivity exceeds the survival threshold. Substituting the threshold expression yields as Model
(3):

πict = aiXct − Zct

πict ≥
−
π

ai ≥ a
*

ct =
−
π+Zct

Xct

Xct = X(Yct,  Ict,  Mct)

∂Xct

∂Yct
> 0 ∂Xct

∂Ict
> 0 ∂Xct

∂Mct
> 0

Zct = Z(Wct, Tct, Fct)

∂Zct

∂Wct
> 0 ∂Zct

∂Tct
> 0,    ∂Zct

∂Fct
< 0
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(3)

This equation links firm-level survival decisions to the aggregate enterprise survival rate
observed in the data. The theoretical model provides a conceptual foundation for empirical analysis.
Rather than directly modeling firm-level duration outcomes, the framework explains how
macroeconomic conditions, demographic fundamentals, and income indicators shape aggregate
enterprise survival patterns across Chinese Cities. The observed city-level survival rate can therefore
be interpreted as the equilibrium outcome of heterogeneous firms operating under different local
economic environments.

3. Data and facts

3.1. Data source, unit of observation, and sample structure

The dataset is primarily sourced from CnOpenData, complemented by National Bureau of Statistics
and local statistical yearbooks [8]. Firm level registration, cancellation, industry and ownership
records come from industrial commercial registration databases; city level macroeconomic, income
and population indicators draw on official public statistics. Variable labels, statistical calibers and
measurement units are standardised to guarantee comparability across different data sources. The
panel runs 2000 2024 (4478 observations), covering 21 provinces, 50 cities, 51 industries and 31
ownership categories, with 5 077 854 total firms (4 603 151 surviving, 474 703 exited). Weighted
firm-survival rate equals 90.65% and exit rate 9.35%. Survival and exit rates are weighted by total
firm count instead of simple group averages to prevent sample size driven bias. The multi-
dimensional sample supplies solid data support for empirical estimation.

3.2. Missing data and imputation strategy

Table 1 uses urban-level panel data from 2000 to 2024 to study the survival of Chinese enterprises.
The final sample contains 4,478 observations, covering 50 cities, 51 industry categories, 31 types of
enterprise nature, and 5,077,854 enterprises. The dependent variables, such as enterprise survival
and cancellation, have no missing values. Missing data are mainly concentrated in the economic and
demographic explanatory variables at the urban level, and the original missing rate for all variables
is less than 2%. Among them, the resident population has the highest missing rate (1.88%), while
per capita GDP has the lowest (0.04%). For missing values, this paper first uses the data of adjacent
years in the same city for linear interpolation; for observations that are still missing at both ends of
the time series, it uses the information of adjacent years in the city to fill in forward or backward; if
there are still missing values, the median of the same province and the same year and the median of
the same year in the country are used in turn. Line supplement. After processing, there are no
missing values in any explanatory variable, and all panel observations are retained. For abnormal
observations, this article combines variable definitions, units, and reasonable value ranges to
distinguish between data input or unit problems and real differences between cities, and avoid the
loss of economically significant urban heterogeneity due to mechanical deletion of extreme values.

SRct = 1 − G( π+Zct

Xct
) = 1 − G(

π+Z(Wct,Tct,Fct)

X(Yct,Ict,Mct)
)

¯̄
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Table 1. Missing values before and after panel-based imputation

Variable Missing before Missing before (%) Remaining after imputation

Resident population (10,000 persons) 84 1.88% 0

Tax revenue (100 million yuan) 79 1.76% 0

Household deposits (100 million yuan) 77 1.72% 0

Birth rate (per mille) 72 1.61% 0

Rural disposable income (yuan) 27 0.60% 0

Average wage (yuan) 19 0.42% 0

Urban disposable income (yuan) 10 0.22% 0

GDP (100 million yuan) 6 0.13% 0

Registered population (10,000 persons) 3 0.07% 0

GDP per capita (yuan) 2 0.04% 0

In order to comprehensively portray the external market environment of different cities and
reduce the multiple collinearity problem caused by the high correlation between multiple
macroeconomic indicators, this paper first uses the PCA method to downsize the economic,
population, and resident economic indicators at the urban level, and constructs the Economic
Opportunity Index, Operating Pressure Index, and Demographic Fundamentals Index. Among them,
the economic opportunity index is mainly composed of indicators such as GDP, per capita GDP,
resident income, resident deposits, and resident population; the operating pressure index mainly
reflects operating cost factors such as wage level and tax; the demographic fundamentals index is
used to reflect the urban population structure and population attractiveness. Subsequently, this paper
takes the enterprise survival rate as the explained variable, incorporates three comprehensive
indexes into the weighted regression model, and controls for the fixed effects of year, industry, and
enterprise nature. It further adds urban fixed effects to control for long-term, unchanging
characteristics of different cities, distinguishing long-term structural differences between cities from
changes within the same city over time. Since macroeconomic variables are measured at city‑year
level whereas the regression dataset follows city‑year‑industry panel structure, PCA is implemented
based on distinct city‑year observations.

Overall, Chinese enterprise survival differs markedly by time, city, and industry. Between 2000
and 2024, the overall weighted survival rate of sample enterprises was 90.65%, and the exit rate was
9.35%. From the time trend, the survival rate was relatively low at the beginning of the research and
reached a low point around 2005. Then it gradually rebounded and remained high for a long period,



Proceedings	of	the	5th	International	Conference	on	Financial	Technology	and	Business	Analysis
DOI:	10.54254/2754-1169/2026.38926

59

indicating that overall enterprise survival improved during the research period. At the same time,
enterprise survival differs markedly across industries. Some industries such as manufacturing and
finance show a high survival rate of enterprises, while the withdrawal rate of food processing, some
mining, and other industries is relatively high. There are also large differences in enterprise scale
and survival rates across cities, showing that the local market environment in which enterprises
operate is heterogeneous. These descriptive facts show that the overall national trend alone cannot
fully explain enterprise survival. It is necessary to further consider economic opportunities,
operating pressures, and the population environment at the urban level, and distinguish between
long-term differences between cities and changes within cities over time in the subsequent return.
Descriptive statistics of enterprise outcomes and local conditions can be seen in Table 2. Survival
and exit rates are row-level rates. Monetary variables are in nominal units as recorded in the source
file. The table uses the imputed explanatory variables but original outcome counts.

Table 2. Descriptive statistics of key variables

Variable N Mean Std. dev. Min Median Max

Surviving
enterprises 4,478 1,027.95 10,274.55 0.00 8.00 158,690.00

Deregistered
enterprises 4,478 106.01 707.25 0.00 1.00 16,650.00

Total enterprises 4,478 1,133.96 10,858.17 1.00 11.00 167,993.00
Survival rate 4,478 0.78 0.30 0.00 0.93 1.00

Exit rate 4,478 0.22 0.30 0.00 0.07 1.00
GDP (100 million

yuan) 4,478 18,882.29 15,288.75 35.80 15,420.20 53,759.50

GDP per capita
(yuan) 4,478 95,761.67 62,667.93 1,212.49 80,692.00 228,167.00

Resident population
(10,000 persons) 4,478 1,743.45 970.08 48.35 1,961.90 28,005.00

Registered
population (10,000

persons)
4,478 57,634.85 534,265.49 44.81 1,257.80 6,785,273.00

（outlier）

Birth rate (per
mille) 4,478 8.82 27.43 2.79 7.96 23.07

Average wage
(yuan) 4,478 90,680.59 66,507.57 12.99 72,273.29 247,174.00

Household deposits
(100 million yuan) 4,478 23,366.55 20,635.28 17.70 18,041.30 77,900.00

Tax revenue (100
million yuan) 4,478 12,106.11 87,456.62 0.97 2,251.59 1,651,452.00

Urban disposable
income (yuan) 4,478 40,919.22 25,599.69 136.79 34,831.41 93,095.00

Rural disposable
income (yuan) 4,478 16,420.27 10,745.30 1,098.49 13,742.00 45,644.00
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3.3. Time-series facts

Figures 1 shows the distribution of sample enterprises among industries and regions, respectively.
Sample enterprises are clearly concentrated at the industry level: manufacturing enterprises have the
largest share, followed by unclassified industries, while the remaining industries have relatively few
enterprises in the sample. This shows large differences in the number of enterprises across industries
and reflects the sample's distinct industry structure. Similar concentration phenomena also occur at
the regional level. Shanghai has significantly more enterprises than other regions in the sample.
Liaoning ranks second, and Zhejiang and Beijing also have relatively large enterprise scales, while
the remaining provinces account for a smaller share of the sample. Overall, the sample enterprises
are highly concentrated regionally, and market size and enterprise numbers differ clearly across
regions. This heterogeneity at the industry and regional levels shows that enterprises face different
market environments, which also provides a basis for controlling for industry characteristics and
further examining urban-level differences in subsequent empirical analysis.

Figure 1. Top 10 industries and Top 10 provinces (picture credit: original)

Figure 2. Correlation matrix of survival and local indicators (picture credit: original)
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Figure 2 presents the correlation heatmap. Macroeconomic and household income variables
exhibit strong mutual positive correlation, while resident population correlates moderately with
economic metrics. Registered population, tax revenue and birth rate show weak links to most other
variables. Firm-survival rate correlates weakly negatively with most economic income indicators,
weakly positively with registered population and tax revenue, and nearly uncorrelated with birth
rate. Survival's correlation with local conditions is substantially weaker than co movement among
macro indicators themselves.

4. Methodology

4.1. PCA-based index construction

The explanatory variables describing macroeconomic development, household income, fiscal
conditions, and demographic characteristics are highly correlated. Including these variables
individually in the regression model may lead to multicollinearity and unstable coefficient estimates.
To summarize the common variation while preserving the underlying economic interpretation, this
study constructs three composite indices using PCA. Because macroeconomic variables are
measured at the city-year level, while the regression dataset is organized at city- year-industry panel,
PCA is constructed using the unique city-year observations. The resulting component scores are then
merged back into the full panel so that every industry observation within the same city-year shares
the same macroeconomic index. For variables measured in monetary units or economic scale (e.g.,
GDP, income, deposits, tax revenue, wages), a logarithmic transformation is first applied to reduce
skewness. Variables that are already rates or ratios (such as the birth rate) are not log-transformed.
Since the explanatory variables are measured in different units, each transformed variable is
standardized before PCA as Model (4):

(4)

Where Xk,ct denotes variable k for city c in year t, X ̃ k,ct is the transformed value. The first
principal-component from each conceptual block is retained and interpreted as a latent index. The
Economic Opportunity Index is constructed from GDP, GDP per capita, resident population,
household deposits, urban disposable income, and rural disposable income. It is defined as

. The Operating Pressure Index summarizes average wage and tax
revenue. It is computed as Model (5):

(5)

A larger value indicates a city-year characterized by relatively higher labor costs and fiscal
burden. The Demographic Fundamentals Index combines the birth rate and the resident-to-
registered population ratio. The index is . Higher
values indicate stronger demographic support and greater population attractiveness. To facilitate
interpretation, each retained principal-component is standardized again as Model (6):

Zk,ct = X̃k,ct−
ˉ̃
Xk

sk

 EOIct = ∑6
k=1 w

(E)
k Zk,ct

PIct = w
(O)
1 ZWage,ct + w

(O)
2 ZTax,ct

DFIct = w
(D)
1 ZBirth,ct + w

(D)
2 ZPopulation Ratio,ct



Proceedings	of	the	5th	International	Conference	on	Financial	Technology	and	Business	Analysis
DOI:	10.54254/2754-1169/2026.38926

62

(6)

Consequently, the regression coefficients can be interpreted as the change in the enterprise
survival rate associated with a one-standard-deviation increase in the corresponding latent index.

4.2. Econometric specifications

The empirical model follows the idea from the theoretical framework. Two weighted least-squares
specifications are estimated. The baseline model is as Model (7):

(7)

The preferred mode is as Model (8):

(8)

The baseline model includes year, industry, and enterprise fixed effects but omits city fixed
effects. It combines cross-city differences with within-city changes over time. The preferred model
adds city fixed effects and identifies the PCA coefficients from within-city changes after ruling out
time-invariant local characteristics. Year effects λt absorb nationwide shocks and common trends;
industry effects absorb persistent sector-specific differences; enterprise proper effects absorb
differences across organizational forms. WLS models weight w= observations by total enterprise
count. Due to the large difference in the number of enterprises included in different city-industry
observations, this paper uses the total number of enterprises as the observation weight in the
weighted least-squares model. When there are differences in the estimation accuracy or the overall
scale represented by different observations, the weighting method can improve the applicability of
estimation [9]. Standard errors are clustered by city to allow arbitrary heteroskedasticity and serial
correlation within cities. Considering that there may be error correlations in the observations of
different years in the same city, this paper clusters the standard errors at the city level to obtain a
more robust statistical inference of the correlation in the group [10]. An unweighted OLS model
with the full set of fixed effects is reported as a robustness check. Because the dependent variable is
bounded, the linear specification is interpreted as a conditional mean approximation. The distinction
between the baseline and preferred specification is central. In the baseline model, a coefficient may
reflect persistent differences between high- and low-development cities. After city fixed effects are
introduced, the coefficient captures whether a city's survival rate changes when its own
macroeconomic index changes relative to its city-level average.

5. Empirical results

Table 3 shows the factor loadings of each observed variable on the first principal-component and the
proportion of the interpretation of the variance of the principal-component. The results of the
principal-component analysis effectively support the theoretical connotation of the three potential

Indexct =
PC1,ct− ˉPC1

sd(PC1)

SRcijt = α + β1EOI ct + β2OPI ct + β3DFI ct + λt + γj + δi + εcijt

SRcijt = α + β1EOI ct + β2OPI ct + β3DFI ct + μc + λt + γj + δi + εcijt
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variables proposed in this paper and verify the good construct validity of the scale. For the economic
opportunity index group, six variables, such as GDP, per capita GDP, and disposable income of rural
residents, all have positive loadings on PC1. The first principal-component explains 64.1% of the
group's overall variation, and the loadings of each variable can be weighted to build a
comprehensive indicator of economic opportunities. The business-pressure dimension includes two
observed variables, average wage and tax income. Both factor loadings are 0.707, and the variance
interpretation rate of PC1 is 60.5%. The two indicators exhibit highly co-directional changes, which
can stably measure the level of regional business-pressure. The ratio load of the birth rate and the
resident household registration population under the basic dimension of the population is also 0.707.
The interpretation rate of PC1 variance in this dimension reaches 76.5%, the highest among the
three groups of indicators. The two population indicators have strong inherent consistency, which
can effectively characterize the fundamental situation of the regional population. The interpretation
of the variance of the first principal-component of the three groups of indicators is higher than 60%,
and the load coefficients of all variables are positive, which confirms that the three potential
variables of economic opportunities, business-pressure, and population-base are statistically
reasonable, and the load of each variable can be used as the calculation weight of the synthetic
composite index.

Table 3. PCA loadings and variance explained

Index Variable Loading PC1 variance explained

Economic opportunity GDP 0.482 64.1%
Economic opportunity GDP per capita 0.459 64.1%
Economic opportunity Rural disposable income 0.444 64.1%
Economic opportunity Household deposits 0.423 64.1%
Economic opportunity Urban disposable income 0.398 64.1%
Economic opportunity Resident population 0.220 64.1%

Operating pressure Average wage 0.707 60.5%
Operating pressure Tax revenue 0.707 60.5%

Demographic fundamentals Birth rate 0.707 76.5%
Demographic fundamentals Resident-to-registered population ratio 0.707 76.5%

Table 4 reports how the three indices affect enterprise survival rates across three model
specifications. The baseline weighted least‑squares (WLS) controls for year, industry and
enterprise‑ownership fixed effects. The preferred WLS further adds city fixed‑effects to capture
time‑invariant city‑specific characteristics, and unweighted OLS acts as a robustness check for
weighting‑driven estimation differences. Baseline WLS returns negative associations between all
three indices and firm-survival. The Demographic Fundamentals index produces the most robust
result (coefficient −0.0392, SE=0.0109, p<0.001): a one‑standard‑deviation increase correlates with
a 3.9‑percentage‑point survival‑rate reduction, suggesting larger demographic bases intensify
competition, firm turnover and industrial restructuring. The economic‑opportunity (−0.1225,
p=0.066) and operating‑pressure (−0.0232, p=0.155) indices show no conventional statistical
significance. With city fixed‑effects incorporated into preferred WLS, all three indices lose
significance (−0.0180, p=0.661; −0.1465, p=0.097; −0.1560, p=0.196), as city fixed‑effects absorb
persistent local heterogeneity and widen confidence intervals. In the unweighted‑OLS robustness
test, only operating pressure remains significantly negative (−0.1447, p=0.013). Negative
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demographic‑fundamentals coefficients persist across models yet turn insignificant under city
fixed‑effects, indicating baseline correlations stem from cross‑city structural disparities rather than
within‑city shifts. Result divergence underscores that weighting schemes substantially influence
empirical inference, especially for operating‑pressure estimates.

Table 4. PCA indices and enterprise survival

Variable Specification Coef. (SE) 95% CI p-value

Economic opportunity index Baseline WLS -0.1225 (0.0666) [-0.2531, 0.0081] 0.066
Operating pressure index Baseline WLS -0.0232 (0.0164) [-0.0553, 0.0088] 0.155

Demographic fundamentals index Baseline WLS -0.0392 (0.0109) [-0.0604, -0.0179] 0.000
Economic opportunity index Preferred WLS -0.1465 (0.0883) [-0.3196, 0.0267] 0.097

Operating pressure index Preferred WLS -0.1560 (0.1206) [-0.3925, 0.0804] 0.196
Demographic fundamentals index Preferred WLS -0.0180 (0.0411) [-0.0985, 0.0625] 0.661

Economic opportunity index Unweighted OLS robustness 0.0429 (0.0293) [-0.0145, 0.1003] 0.143
Operating pressure index Unweighted OLS robustness -0.1447 (0.0581) [-0.2585, -0.0309] 0.013

Demographic fundamentals index Unweighted OLS robustness -0.0160 (0.0141) [-0.0436, 0.0117] 0.258

Table 5 summarizes the estimation specifications and overall model fit for the three regression
models. For baseline WLS and Preferred WLS, the R- squared and adjusted R-squared are from
0.80081 to 0.8182, suggesting that these models fit the data well, which captures much of the
systematic variation in enterprise survival. The unweighted OLS model tends to underfit the data,
with a lower R-squared and adjusted R-squared. The large difference in R-squared between WLS
and unweighted OLS partly reflects the weighting scheme and should not be interpreted as a direct
model-quality comparison. The preferred WLS increases R-squared only modestly relative to the
baseline WLS, from 0.8126 to 0.8182.

Table 5. Model specification and goodness of fit

Statistic Baseline WLS Preferred WLS Unweighted OLS

City fixed effects No Yes Yes
Year fixed effects Yes Yes Yes

Industry fixed effects Yes Yes Yes
Enterprise-property fixed effects Yes Yes Yes

Observations 4478 4478 4478
R-squared 0.8126 0.8182 0.1609

Adjusted R-squared 0.8081 0.8129 0.1363

Figure 3 compares coefficient estimates for the three PCA indices from baseline WLS and
city‑fixed‑effects preferred WLS, demonstrating shifts in estimated relationships as identification
moves from cross‑sectional to within‑city temporal variation. The Demographic Fundamentals index
exhibits the most distinct pattern. Its coefficient is negative and statistically significant in the
baseline model, with a confidence interval entirely below zero. After introducing city fixed effects,
the coefficient shrinks and the confidence interval broadens to include zero, losing significance. This
indicates the baseline significant negative effect stems mainly from cross‑city disparities instead of
within‑city changes: enterprise survival differs between cities of contrasting demographic
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foundations, yet survival does not necessarily respond when a single city's demographic conditions
evolve. The other two indices follow a similar pattern. Already insignificant in baseline WLS with
confidence intervals crossing zero, the economic‑opportunity and operating‑pressure indices see
slightly larger absolute coefficient values alongside widened confidence intervals under city fixed
effects and remain non‑significant. Overall, city fixed‑effect inclusion widens confidence intervals
and lowers estimation precision. This highlights the critical role of unobserved city‑level attributes
and the limited power of identification relying purely on within‑city variation.

Figure 3. Comparison of PCA coefficients (picture credit: original)

Figure 4 shows the estimated city fixed effects in the preferred WLS model. The city fixed effects
reveal persistent heterogeneity after observed macroeconomic conditions. Among the positive fixed-
effect cities with relatively accurate estimates and confidence intervals that do not exceed zero, the
urban fixed effects of Shanghai, Shenyang, Guangzhou, Zhuhai, and Liuzhou are all positive,
indicating that the enterprise survival rate of these cities is higher than that of benchmark cities after
controlling for the PCA index and other fixed effects. On the contrary, the urban fixed effects of
Yiyang, Baishan, Meishan, Loudi, Anyang, Baoshan, and Leshan are negative, indicating that the
survival probability of enterprises in these cities is lower than that of benchmark cities. These fixed
effects summarize all time-invariant or slowly changing city characteristics omitted from the
observed indices, like industrial history, local business culture, market access, and administrative
capacity. Effects are relative to the omitted reference city and conditional on the PCA indices and the
other fixed effects.
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Figure 4. Lowest and highest estimated city fixed effects (picture credit: original)

Figure 5. Estimated year fixed effects relative (picture credit: original)

Figure 5 shows the estimated year fixed effects relative to the reference year. The year effects
show an upward trajectory after the mid-2000s. Relative to 2000, the effects of 2001 and 2004 are
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negative, while most effects of 2009 are positive. This pattern indicates a broad nationwide increase
in the conditional survival rate that is not explained by the city-level PCA indices, industry
composition, or time-invariant city characteristics. This trend may reflect nationwide improvements
in market conditions, digital infrastructure, business environment, and financial access.

6. Conclusion

This article investigates the correlation between urban external environments and enterprise survival
based on China's urban-level enterprise data from 2000 to 2024, covering three core dimensions:
economic opportunity, business-pressure, and population-base. The results reveal prominent urban
disparities in enterprise survival across the country. The benchmark weighted regression confirms a
significant negative correlation between the population-base index and enterprise survival rate,
whereas the economic opportunity and business-pressure indices show no statistically significant
influence. After incorporating urban fixed effects, all three comprehensive indices lose statistical
significance, suggesting that the benchmark model's observed correlations largely stem from
inherent urban structural differences, while intra-city temporal changes in economic and population
conditions exert unstable impacts on enterprise survival. Robustness tests further verify that
unweighted regression by enterprise size yields a notable negative link between business-pressure
and enterprise survival, proving that sample weights and urban structural differences affect
estimation outcomes. Overall, enterprise survival is shaped by local economic conditions, market
competition, operating costs and urban development traits, requiring differentiated urban business
environment optimization strategies instead of blind economic and population scale expansion.

This study's core contribution lies in constructing a multi-dimensional urban-level analytical
framework integrating economic opportunity, business-pressure and population-base. It adopts
principal-component analysis to synthesize highly correlated economic and demographic indicators,
enabling a systematic examination of the urban external environment's impact on enterprise survival.
The long-term, multi-city and multi-industry dataset effectively identifies regional heterogeneity in
enterprise development, and comparative fixed effect models further distinguish cross-city long-
term structural differences from intra-city temporal changes. The findings provide new empirical
evidence for explaining China's urban disparities in enterprise survival and offer valuable references
for research on urban business environments, enterprise exit behaviors and regional economic
resilience. Nevertheless, this study has limitations. It relies on aggregated urban data, failing to
observe individual enterprises' entry, exit and operation dynamics, and the sample presents regional
and industrial concentration. Thus, the results only reflect conditional variable correlations rather
than causal relationships. Future research can expand urban and industrial coverage, adopt long-term
enterprise-level tracking data, and apply rigorous causal identification methods to clarify the
underlying influencing mechanisms.
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